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MODEL BUILDING WITH

MECCANO

Real Engineering in Miniature

ECCANQO is based on a standard system of equidistant holes spaced half an inch apart

and comprises a great number of mechanical elements. These include Perforated

Strips, Plates, Angle Brackets, Cranks, Couplings, Pulley Wheels, and Gear Wheels of
various sizes and ratios. These elements are capable of being used in an unlimited number of
ways, making possible the construction in model form of almost any movement or structure
known to Mechanics or Engineering. They do this without the aid of elaborate machines
and precision tools that would otherwise be necessary.

Inventing New Models

The Hundreds of models illustrated in the Meccano Manual of Instructions were
specially selected to make clear the Meccano methods of construction and to provide
suggestions for models coming within the scope of each different Outfit. No enthusiastic
Meccano boy rests satisfied with building only the Manual models, however. He soon
begins to experiment, and to experience the fascination of constructing models of his own
invention.

With this in mind, and to assist boys to base their models on correct engineering
practice, we have collected and classified a number of Meccano movements, that have to a
certain extent become standardised. That is to say these movements may be applied to more
than one model—in most cases without any alteration to the standard movement, but in
a few instances with some slight modifications.

Those who invent with Meccano will find these movements, which we now publish as
* Standard Mechanisms,” of great assistance in helping to perfect their models. The move-
ments have been arrived at by careful thought and experiment, and some knowledge of the
principles involved in many of them will well repay the study of any boy interested in
Engineering. The various devices have been arranged so that immediate reference may be
made to any particular motion that it is desired to incorporate in a model. There is no
finality in examples of this kind, and others will be added in subsequent editions of this book.

The Value of Meccano
While the greater proportion of boys—or even men—in every generation possess a
desire to know just why the “ wheels go round,” it has never been possible, prior to the
introduction of Meccano, for the unskilled to make mechanical models.

When you build models with Meccano you use real engineering parts in miniature, for
they act in a manner precisely similar to the corresponding elements in actual practice. This
means that with Meccano you can accomplish more than with any other system of model
construction. Other systems attempt to attain the same object by different methods, and
avail themselves of constructive elements that are not based on correct engineering principles.
It is important to realise this, for if you commence with badly-designed parts you can only
build a very limited number of models. Even these will be constructed incorrectly and will
give you faulty ideas of the principles of Engineering.

For these reasons Meccano becomes something more than a toy—it is an educational
medium of very real value. Professors of Engineering, bridge-building experts, draughts-
men, and others who are in a position to judge, have from time to time pronounced on the
Meccano system. All have declared it to be conceived on sound lines and based on true
engineering principles.

We have numerous records in our files of large engineering firms who employ Meccano
for designing movements or engineering structures that they are about to build. Famous
inventors use it for experimenting and for working out ideas, while in schools and colleges it
is used to demonstrate all branches of Mechanics.

Meccano Models are real Models

There is no limit to the number of models that can be built with Meccano, and all are
real working structures. The Meccano Clock is a real clock—it keeps accurate time. The
Meccano Loom is a real loom, and it weaves beautiful material for hat-bands or neckties.
The Meccano Motor Chassis—with Ackermann steering gear, gear-box, clutch, and differ-
ential—so closely resembles a real motor car that it is used for teaching students at numerous
schools of motoring.

It is the same with all other Meccano models—they are all accurate reproductions of the
real thing, and they all work because they are based on correct engineering principles.

CONTENTS OF THIS MANUAL

For easy reference purposes, the various mechanisms have been grouped under the following SECTIONS:—

I Levers VIIL Clutches and Friction Drives XIV.  Quick Return Mechanisms
11 Pulley Systems ) 1X. Governing Appliances XV. Steering Mechanisms
:{} gzzcra¥gai(§:\a:2dDélv;s . X. Brakes XVI. Traversing Mechanisms

; -Boxe . . .
V. Planetary and Epic;clic Gears XI. Bearings and Shaftlng’Supports XVII. Sprlr?gs and Shock Absorbers
\Al Intermittent Rotary Motions XIl. Roller and Slide Bearings XVIII.  Special Movements

VIl. Cranks, Cams and Eccentrics Xl Applied Screw Mechanisms XIX. Electrically Operated Movements
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Section |. LEVERS

AND SOME OF THEIR APPLICATIONS

the load, and a small piece of stone is placed under the crowbar
and as near as possible to the object to be moved. A downward
force or “ power " applied to the free end of the crowbar then
raises the load, so that it can
be turned over. The small
stone acts as a pivot, and is
known as the fulcrum.

In Meccano models, a lever
usually consists of a Perforated
Strip or an Axle Rod, and its fulerum can be
formed from either a Rod or a Boilt.

$.M.1 shows a Bolt used as a fulcrum, The
Bolt 1 carries a Strip loosely on its shank, a Nut 5 then being passed on to the Bolt
without being tightened up against the Strip. A second Strip 3 is now placed on
the Bolt 1, and this is secured rigidly against the Nut 5 by means of a second Nut 4.
In this way the Strip 2 is allowed to swing without affecting the position of the
Strip 3.

S.M.la. A second form of lock-nut can be used, which, unlike 5.M.1, allows
both Strips to swing free of the Bolt. In this pivot both Strips are placed on the
Bolt 1 without any intervening Nut. They are then held in position by locking the

S.M3

Nuts 4 and 5 together on the outer extremity of the Bolt. A supporting Strip in this attachment
may be accommodated between the two Nuts, thus attaching the Bolt rigidly to the framework
of a model. Also, as in 5.M.73 and 5.M.185, more than two Strips may be mounted pivotally on

the Bolt.

There are three types or “orders” of levers, and these differ only in the position of the fulcrum

relative to the power and the loads.

LEVERS OF THE FIRST ORDER

A lever is said to belong to the First Order if the fulcrum is be-
tween the load and the power, and the illustration we have given is
therefore an example of the use of a
lever of this order.

S.M.2. This model illustrates the
principle of the First Order of Levers.
The moving weight and the fixed
weight are interchangeable for
experimental purposes.

S.M.3. The steelyard or Roman
Balance is an example of a Lever of
the First Order. It consists of a
straight bar suspended at a point
near one end. A heavy weight
hung on the end of the short arm

weighing machines.

The most elementary form of mechanical appliance is the lever, which is
simply a rod or bar of wood, metal or other suitable material, used to increase
the effect of a force or to change its direction. The simplest example of the use
of a lever is given when a crowbar is employed to move a ** load ** consisting of
a heavy object, such as a large stone. One end of the crowbar is pushed under

A Hook is fitted, to secure the balance
in an elevated position. Two Flat Brac-
kets are provided, that on the short arm
forming a point of attachment for the
weighing pan. The second Flat Bracket

of the bar is measured by moving a smaller weight
along the long arm, which is graduated, until a balance
is attained. This simple contrivance has been em-
ployed throughout the ages, and at the present time
forms the basis of the most elaborate and sensitive

In the model, S.M.3, of the steelyard, the lever, a
5%" Strip, is mounted by a 13" Rod on a vertical 23"
Scrip, side play being prevented by two 1” fast Pulleys.

S.M.1

prevents the weight from
slipping off, this weight
being represented by a
Cranked Bent Strip fitted
with a 17 fast Pulley, the
necessary connection being
made by a 3" Belt.

LEVERS OF THE
SECOND ORDER S.M.2.

In the Second Order of
Levers, the fulcrum is at one end of the lever and the power is applied at the other,
the load being between the two. A wheelbarrow is a good example, and a pair of
nutcrackers forms a double lever of this order.

S.M.4. For the model illustrating this order, a 55" Strip is required as a sup-
porting member, for the load hangs below the lever. The support is secured to
the 55" x 21" Flanged Plate forming the base, a 23" Strip being attached to the
support by a Flat Trunnion. At the extreme upper end the support is fitted with
a Reversed Angle Bracket, the upper lug of which forms one of the bearings for a

horizontally disposed 2” Rod carrying a 1” fast Pulley. 5 2 ‘
The lever is pivotally attached at one end to the extremity of the 25 Strip already mentioned,
and is prevented from falling by a length of cord, secured to it as shown, passing over the 1” fast

Pulley. The free end of this cord carries a 21" Strip forming the balance weight, all other weight

attached to the apparatus at this point being simply to counteract the different forces set up in

varying the position of the movable weight along the lever.

1

length of cord that passes over a 1” fast Pulley at the top of the
taller support. It is then attached to the unsupported end of
the lever.
weight suspended from an intermediate point on the lever.

A UNIQUE LEVER FORMATION

S.M.6. This piece of apparatus, although not of very
great use in machines, graphically illustrates how the
point at which a force is applied determines the effect

LEVERS OF THE THIRD ORDER

In the Third Order of Levers the load is placed at one end of the
lever and the fulcrum at the other. The power is applied between
the two, and is always greater than the load. The treadle of a
lathe or a grindstone is a lever
of this order, and a pair of
sugar tongs is a double example.

S.M.5. The model illustrating the Third
Order of Levers carries a vertical standard
similar to that employed in S.M.4., with the
exception that the horizontal 23" Strip is
dispensed with. Its place is taken by a 23"
Strip secured vertically to the base by means
of a Trunnion, and the upper end of this
Strip carries the pivot for the lever. The load
consists of a 23" Strip suspended from a

The power can be represented by any suitable




an excellent example of the use, in actual practice, of the Third Order of Levers.
In the illustration it will be seen that four of these levers are used, two transmitting
the pressure applied to the outside of the platform to a common point, and two
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Section |.

of aforce. The base, a 3}" x 24" Flanged Plate,
carries a short vertical support built up from
two 2% x " Double Angle Strips. In the upper
and centre holes of one of these Double Angle
Strips, 31" Strips are pivoted in equili-
brium by means of lock-nutted bolts.
These Strips form supports for two “T"
pieces, the long arms of which are
formed from 23" Strips. Equal weights
+» placed in any position along the two
% arms of the “T" pieces will not disturb
{ the balance of the lever, because in each
H  case the vertical effect of the weight is
A transmitted through the point of
attachment of the 21" Strip.

LEVERS IN
PLATFORM SCALES

S.M.7. Platform scales are

Levers—(continued)

Thus by pushing and pulling the
Strip 3 the Motor can be reversed,
and by moving it vertically the brake
can be applied.

TWIN THREE-POSITION
LEVERS 2

S.M.9. The illustration shows a
method of constructing and mounting
levers intended for such purposes as
gear changing or the application of
brakes. Those shown are used for
controlling the radial gear-box of a
Meccano Railway Breakdown Crane,
fully described in Leaflet No. 30. A

21" % 13"Double
Angle Strip s
a9 98 bolted in any re-
quired position

centre holes of these Strips carry Double
as shown by further 23" Strips.

S.M.8

to the base of the model and each vertical Iug supports a 21" Strip.
rackets connected together

The

supporting the centre and front edge. The Sprocket Chain A forms
the point of concentration of all forces, being connected by a Hook
to two 54" Strips D and C forming the centre levers. These Strips
are extended at their front ends by 11" Strips fitted with Hooks by
means of which the ends of the levers are hung. A Rod is used to
secure the Hooks to the framework housing the levers.

The 54" Strips carry, seven holes from their rear ends, a 23" Rod,
This Rod supports a Double Bracket G that is prevented from slip-
ping off the Rod by a nut and bolt, as shown. The lower lug of the
Double Bracket also carries a nut andjbolt, formingastop
for a 4" Rod. The ends of this Rod sup- port two 21"
Strips H, which are prevented from moving later-
ally by Spring Clips and Collars F. The free ends of
these Strips are linked up to a trans- verse Rod by
means of Hooks at the points E.

The platform, that fits over the
three brackets, one of which is
a 2y x‘-,l" Double Angle Strip
holes of the lugs with a 3*
across the fore portion of
ends. The two remaining
Bracket fitted with a
Threaded Pins rest on

levers, carries
built up from
fitted in the end
Rod. This Rod rests
the levers C and D at a point 1" from their
brackets each consist of a 1"x 3" Angle
horizontally disposed Threaded Pin. These
their respective levers at the points H.

ment. In such a case the normal gate
giving two, three or four positions is
dispensed with, and a ratchet gate is
substituted.

The upper ends of the vertical Strips carry a further set
of Double Brackets, and_these support the quadrants represented
by 23" small radius Curved Strips. The gear levers 49 and 50
consist of 23" Strips pivotally attached by means of a 11" Rod
to the two horizontal 23" Strips already mentioned. The Rod is
prevented from lateral movement by two Collars. Each of the two
levers carries a nut and bolt 49a, as shown, and this engages with the
three holes of its respective quadrant. By this arrangement the
levers can be held in any position.

Each lever is coupled to its respective member in the gear-box by
means of a p Strip 48, which is lock-nutted 1* from
the bottom of the 21" Strip.  If desired, however,
it may be I fitted to the leverina higher position.

RATCHET BRAKE LEVERS

S.M. 0 and S.M. Il. Although for ordinary
purposes $.M.9 will be found suitable, it is some-
timesneces- sary to use a lever that can be held in
almost any position within the limit of its move-

COUPLED CLOCKWORK
CONTROL LEVERS

S.M.8. When either Clockwork Motors
No. 1a or No. 2 are incorporated in a
model it is often a difficult matter to
arrange the control levers in an accessible
position. In these circumstances it is
often advantageous to simplify the control
by coupling the levers together, and one
method of accomplishing this is shown in S.M.8.
The reversing lever 1 carries a pivotally attached 54°
Strip 3, the centre hole of which is fitted with a lock-nutted
Bolt 5 supporting a 3~ Strip 4. This Strip is connected by

means of a second lock-nutted bolt to the brake lever 2.

An ingenious method of constructing 2
a gate of this nature is illustrated in
S.M.10. The base, a 3}" x 23" Flanged
Plate, carries two 1"x1” Angle
Brackets bolted in place in the
position shown. These Brackets
support two pairs of 23" small
radius Curved Strips, the separate
Strips of each pair being butted
together. The two pairs are
spaced apart at each end by four Washers, and ‘two }”
Bolts form the supports for the Curved Strips andjWashers.
A short length of Sprocket Chain is passed round each pair of

Curved Strips, and is prevented from turning by means of two " x §
hese clamp the Sprocket§Chainjtightly against the

Angle Brackets 2.
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Curved Strips and
prevent it from mov-
ing when pressure is
brought to bear on
it by the lever.

The lever consists
of a 4%" Strip at-
tached pivotally to a
1"x %" Angle Brac-
ket bolted to the
base. The lever,
operating between
the two lengths of
Sprocket Chain, car-
riesbelow the Curved Strips a Bolt
1 by means of which a Heald is se-
cured in place. This Heald con-

nects the lever to any desired part of a model.

A Flat Bracket, bolted in place 2ins. from the top of the lever, carries a pivotally mounted End
Bearing. This End Bearing carries a Centre Fork as shown, and also a nut and bolt, the bolt
carrying the lower end of a length of wire 3 on its shank. The upper section of the wire is jour-
nalled in a Dredger Bucket Clip secured to the lever by a nut
and bqlt and two Washers. The Centre Fork is held in con-
tact with the ratchet by ashort length of Spring Cordas shown.
All that is necessary to move the lever is to lift the wire 3
slightly.

S.M.Il. This method of building a ratchet brake lever,
although somewhat neater looking than S.M.10, is not so
robust, and is therefore suitable only for controlling move-
ments requiring comparatively slight effort. The base, a 31"
X 25" Flanged Plate, is fitted at one side with a Trunnion and
at the other with a Handrail Support. This last part, and also
the lower hole of the Trunnion, carries a 3" Rod on which is
secured a second Handrail Support 3 and a Collar, not shown.

The Handrail Support3 is fitted with a Heald, held in place by
Iod:l-nlur.s. and this connects the lever to any desired pointina
model.

The Trunnion supports a Rack Segment forming the ratchet,
and the Collar, already mentioned, s fitted with a 1 Threaded
Rod that carries at its upper end a Collar, the threaded bore of
which is utilised for this part of the construction. The opposite bore of the Collar is fitted witha
2" Threaded Rod, and both this part and the former Rod are locked in place by Nuts,

A Threaded Pin 2 turns freely in the longitudinal bore of the Collar, and carries at its plain end
a Collar fitted with a set-screw taken from a Bush Wheel or similar part. The nut shaped section
of the part engages with the Rack Segment, and is held in contact in order to form a ratchet by
means of a short length of Spring Cord. The set-screw is fitted with a length of wire, the upper
end of which is carried in a Dredger Bucket Clip. This Clip is held in position on the lever by a
Nut and Collar, the Collar being locked on the Rod by its grub-screw.

The following models show how levers are used in actual practice in order to transmit power
and also to synchronise the movements of a machine.

STEPHENSON’S LINK MOTION

S.M.12. The expansion link 1 is built up from two 21" large radius Curved Strips secured and
spaced apart at the top and bottom by nuts placed on the shanks of 3” Bolts.. On the centre of
these Bolts, loosely mounted between the two inner spacing nuts, are the eccentric rods 13 and
14. These are bolted at their other ends to the Eccentrics 10 and 11, which are secured to the
main driving axle 12 by the bosses nearest their centres, giving a throw to each Eccentric of 1”.
The Eccentrics work in opposite positions in order to rock the expansion link about its centre.

Section |. Levers—(continued)

A Pivot Bolt passes through the centre hole of the rear 21" Curved Strip in the expansion link,
and is secured in the boss of a Crank bolted to the 2” Strip 2 forming the suspension link, which
is attached pivotally by means of bolt and lock-nuts to one arm of the Boss Bell Crank 3. This is
secured to the shank of another Pivot Bolt 4 journalled through the outer end of a 2" X 1" Double
Angle Strip, the other end of which is bolted to the rear framework. One end ofa 13" Strip 5 is
rigidly bolted to the Threaded Boss 6, Washers being placed on the bolt to make sure that it does
not touch the Threaded Rod on which the Boss moves ; and its other end is loosely connected by
bolts and lock-nuts to the elongated hole in the upper arm of the Bell Crank. On operation of
the hand-wheel 7, the Threaded Boss 6 is caused to travel to and fro along the Threaded Rod 7a,
thus rocking the Bell Crank 3 about its pivot 4. In the case of a locomotive, the hand wheel is
placed in a convenient handling position in the driver's cab.

The piston valves, represented by 17 Pulley Wheels 15, are connected by means of the 23"
Strip 8 to an Eye Piece that fulfils the functions of the die, and slides on the outer Curved Strip
of the link.

The cylinder 16 and steam chest 17 are joined by 4“ Reversed Angle Brackets. A Rod 18,
carrying a Pulley Wheel representing the piston, is attached by a Strip Coupling to the connecting
rod 19, which is mounted on a §” Bolt secured in the ends of two Cranks, forming part of the

main axle 12,
JOY'S VALVE GEAR

S.M.13. The crankshaft or driving axle of the engine is built up from two Cranks mounted on
the end of the short Rod 3 and rigidly secured together at their outer ends by a }” Bolt, on the
shank of which the connecting rod 5 is pivoted. A 13" Pulley
takes the place of the piston, and the 8" Rod to which it is se-
cured forms the piston rod. The crosshead consists of a Strip
Coupling.

The motion is derived from a point 4 in the connecting rod 3,
at which point the connecting link 6 is attached pivotally by a
bolt and two nuts. The lower end of the connecting link 6 is
pivoted by the same means to an anchor link 7, which in turn
pivots about a fixed point 8. It may be noted that the point 8
is the only fixed pointin the gear. The valve lever 9 is pivoted
to a point in the link 6 just below the bolt 4, and at its upper
end is bolted pivotally to the valve rod 10, one end of which is
connected to the valve spindle 11 by means of a Strip Coupling.

WALSCHAERTS’ VALVE GEAR

S.M.l14. The movement of the piston valves 1 is derived
from two sources, namely, the combining lever 2, and a
Crank 7 attached to the end of the crank pin in the rear driving
wheel. The combining lever is connected to the crosshead by
a 131" Strip 4, bolted rigidly to an Angle Bracket that in turn is secured to the Strip Coup-
ling forming the crosshead, its other end being pivoted to the valve 5 by means of an ordinary
Meccano bolt passed through the lever and inserted in a Collar. The bolt serves in place
of the grub-screw to
secure this Collar to the
spindle 5, The expansion
link 8 consistsof two 21"
large radius Curved
Strips joined at their
ends by 3" Bolts. Two
nuts are placed on each
bolt between the Strips
so that the latter are
spaced about %” apart.
The inner Curved Strip
is pivoted at its centre
hole by a bolt and two
nuts toan Angle Bracket
bolted to a Trunnion.
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One of the most outstanding machines in engineering is the
crane. lts adaptability is universal, and it is found in different
forms in shipyards, docks, engine sheds, factories and engineer-
ing works of all kinds.

gl'he lifting of great weights by cranes is made possible largely
by the use of pulleys that are incorporated between the jib head
and the load. These pulley systems may be composed of two
pulley blocks having any number of pulleys, but there are seldom
more than six, and more usually three or four.

With the aid of Meccano any pulley system in existence may
be reproduced, and the following models represent some of the
more simple types. Any one of them may be modified to suit
individual requirements.

SIMPLE HOIST

S.M.I15. The most elementary pulley arrangement consists
essentially of a single pulley suitably mounted, with a cord
passing over it. The load is hung at one end and power is
applied at the other, the load in this manner being raised
without any mechanical gain.

A Single Bent Strip forms a suipport fora1” Rod, held in place
by two Collars, that carries a freely rotating 1” loose Pulley.
The cord passes over this Pulley, one end of which is secured
temporarily to the framework of the model. The other end
carries a Scientific Hook on which can be placed a suitable
weight.

This pulley can be used for a number of purposes, among
which is the determination of friction in bearings and the

relative values of different oils when used
on rotating parts.

\J

S.M.I5

TWO-FOLD PULLEY SYSTEM

S.M.16

The Electric Motor is secured on a suitable base, and the

sively in laboratories for many purposes, the formation
although seldom used in actual practice, having found favour in
experimental work because of the ease with which unwanted
pulleys can be removed, and also because of the open arrange-
ment of the cords.

The girder supporting the system may be of any length and
fitcted into any suitable position. The side members of the upper
pulley block consist of 51" Strips held together at each end by
11" Rods and Collars. A 2” Pulley and a 11" Pulley are fitted
between the two Strips, as shown, and are carried on 1" Rods.
The Rod at the lower extremity of the block is fitted with a
Small Loaded Hook.

The second pulley block is built up in a similar manner, but
instead of a Hook at its inner end it carries a 17 fast Pulley. A
Scientific Hook is attached at its lower extremity however. A
single 2° Pulley, which converts the upward direction of the
cord into a downward direction but in no way increases the
ratio of the apparatus, is fitted, as shown, to one side of the
upper block. The arrangement of the cord can be followed
easily by reference to the photograph. The theoretical advan-
tage gained by this block is 6:1.

AUTOMATIC REVERSING HOIST

S.M.18. By making the distance between the two blocks of
a pulley system automatically variable, it is possible to cause the
free end of the cord to be alternately extended and returned.
This movement is utilised to operate an automatic lift cage and
crane hook, or any other
similar movement. In the
example on this page it is
shown in its simplest form, but
can be elaborated at will.
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S.M.16. This pulley system conforms closely to those found in actual : it . A
practice on cranes, and it gives a theoretical mechanical advantage of 4 : 1. armature shaft carries a 3” Pinion engaging with a S7-tegth
The base and structure of the model are similar in every respect to that Gear 1, connected by a second .stage‘c:f 3 : 1 reduction gearing
used for 5.M.15, and therefore need no description. to a Worm 3 that is in mesh with a 1" Pinion 2. This Pinion is

A Hook carried in the centre of the upper horizontal 53" Strip supports mounted on a vertical Rod 4l§°89‘_her with a second Worm
the uppermost pulley block. This consists of two 21" Strips coupled to-  ©€ngaging with still another 3" Pinion.

gether by means of two 11" Rods, arranged as illus- The Rod 5 on which this last-men-
trated and prevented by Collars from moving
laterally. The lower Rod carries two 17 loose
Pulleys spaced apart from each other and from the
frame of the block, by Washers. The movable
pulley block is constructed in a similar manner,
except that the bottom 11" Rod is placed lower
and forms a support for a Scientific Hook.

The hoisting cord is first secured to the lower
extremity of the upper pulley block and is then led
round upper and lower pulleys alternately. The
free end is finally secured to a suitable point on the
frame of the model. It will now be found that a
weight of 100 grammes, for example, will only need
25 grammes to balance it at the hoisting end of the
cord, but in order to move the heavier weight
through a given distance it will be necessary for the
smaller weight to move through a distance four
times as great.

EXPERIMENTAL PULLEY SYSTEM

S.M.17. This piece of apparatus is used exten-

tioned Pinion is mounted carries two
Bush Wheels on its outer section, and
these are attached to two 31" Strips 6
as shown. One pair of pulleys 7 is at-
tached to the arm 6, and the other
pair to a horizontal Rod carried in
the Motor side plates. One end of the
cord is secured to a Flat Bracket 8,
and after passing round the various
pulleys is taken over apulley at the to
of the lift shaft and fixed to the lift
cage. Asthearm 6 rotates, the pulleys
7 mounted on it alternately approach
and recede from the fixed pulleys.

DIFFERENTIAL PULLEY

BLOCK
S.M.19. The Sprocket Chain is
fitted in one continuous length, and
this complete pulley system is oper-
ated by pulling on one side of the
free loop.
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CORD TRANSMISSION
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Section lll. BELT AND CHAIN DRIVES

For small models, and
for drives transmitting
small power, Pulleys and
Cord are often used.
Several reduction and
step-up ratios are possi-
ble by this means, and
although they are of
little use for accurate
transmission, their sim-
plicity makes them ex-
tremely useful in a great
many ways.

S$.M.20. shows how
an approximate 6:1
stage can be built up
froma 3" anda}” Pulley,
a 12:1 stage being possi-
ble by the aid of a 1” and
a 6" Pulley. In order to

increase the grip in the S.M.21

groove of the small

boss of the Crank. Operation of the gear-
change lever causes the tensioning arm,
complete with both Sprockets, to move
outward, so that the Sprocket3 isbrought
into line with the Sprocket 2 ; and as the
driving Sprocket rotates, the Chain is
conveyed on to the smaller driven Sproc-
ket. The Wheel 3 is held in position on
the Rod 4 by the Crank and a Col-
lar, a washer being placed behind the
Crank for spacing purposes.

The changing mechanism is shown in
S§.M.23a. The Rod 4 is held in a reinforced
bearing formed from a Double Arm
Crank, and carries a Compression Spring
and Collar. A Bell Crank is fitted ona 1}*
Rod passing through two 11" Strips that
are held by 1" x }” Angle Brackets secured
to the 51" x 21" Flat Plate. One arm of the
Crank presses against the end of Rod 4,
and the other arm is connected by a
length of wire to the gear-change lever.

SPROCKET CHAIN TRANSMISSION

Pulley the cord may be passed twice round this part.

S.M.21. illustrates a method of driving a shaft that is set at right-angles to the driving shaft,
and S.M 22 shows how a reverse drive can be obtained between two shafts.

In S.M.31 is shown the method whereby the drive
between two shafts out of line, both horizontally and
vertically, can be transmitted. The driving shaft carries
a 1" fast Pulley, and an idler shaft 2, carrying two freely
rotating 13 Pulleys 1, is fitted in place above it. The
cord from the driving shaft passes over these Pulleys,
and from these round a second }” fast Pulley on the
driven shaft,

DERAILLEUR TWO-SPEED GEAR

Sprocket Chain and Sprocket Wheels can be used in similar conditions to cord, and have the

advantage of being non-slipping. This arrangement is somewhat noisy at high speeds, however,
and can be used satisfactorily only when the Sprockets are carried on horizontal shafts.

S.M.24. A 3:1 gear composed of a 3" Sprocket
Wheel and a 1" Sprocket Wheel.

S.M.25. A 2:1gear consisting of a 17 and 2" Sprocket
Wheel.

$.M.26. A method of obtaining a fractional reduction
of 2:1 by means of a 3” and 1” Sprocket Wheel. .

S.M.17. Another fractional reduction of 15:1is
shown in this illustration, a 17 and a 15" Sprocket
Wheel forming the necessary components.

$.M.28. The larger sprocket in this example is the

S.M.23. Toothed Disc, Part No. 168b, taken from a all Bear-
With this ing, Part No. 168. It is mounted ona
arrangement Bush Wheel, and when used with a

17 Sprocket Wheel will givela 4:1
reduction. When used as shown
with a %" Sprocket Wheel the
reduction is a little over 5:1

which is
largely used

on bicycles, S.M ZS M.28 V
two - speed e ik

ratios can be obtained by changing the Sprocket Chain GUIDE PULLEY FOR CRANES

from one to the other of the Sprocket Wheels 1 and 2,

which are mounted face to S.M.29. The vertical members of the derrick are bolted
face, but spaced apart approx- S.M.30 at their base to a 3” Sprocket Wheel
imately 3". The 3" Sprocket P EUPT @ | or Gear, a Sprocket Wheel 7 being
Wheel 3 is free to rotate on N WY shown in this example. The built-up
the Rod 4 carrying a Crank, bracket 5 supports two Rods 10, on
which forms the tensioning each of which is secured two 1}°
arm. A Pivot Bolt is held by Flanged Wheels 9 as shown.

two nuts in the end hole of DEEP GROOVE GUIDE PULLEY

;he C:mk, andsca{rle; a3 $.M.30. Where considerable side movement is anticipated from
procketWheel5. TheSproc- a cord passing over a Meccano Pulley, it will be found desirable to

ket 5 keeps the chain at t?e make use of the deep groove pulley illustrated on this page. It is

correct tension by means of a built up from a 1” loose Pulley and two Bush Wheels. Similar pulleys

length of Spring Cord at- for | i
e e 1 | Vo\:'he:rl'gFeI:n;n;tiels can be fitted at their sides, with Face Plates or
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Section IV. GEAR TRAINS AND GEAR-BOXES

The most positive method of transmitting the drive from one shaft to another is by means of
gears, and of these parts Meccano has a most complete and varied range.

Many remarkable gear reductions are possible with the aid of these Gears, one of which is of
special interest. This set of gears is formed entirely from Worms and £” Pinions®and gives the
tremendous reduction of 23 million to one ; yet the entire gear-box measures only 23" X 21" x 11",
The Meccano Traction
Engine and the model
of the World's Largest
Lorry are excellent ex-
amples of the use of
Gears. The former
model, when driven by
an E6 Electric Motor is
capable of hauling loads
of over 140 Ib. with
comparative ease, the
gear reduction in this
instance being 567 :1.
The lorry is much more
powerful, however, for
when driven by an E1

S.M.38

X, '\
o 0

specially suitable for the reduction sometimes necessary with Clockwork Motors.

§.M.37. A more recent addition to the Meccano range is the 23" Gear Wheel, by means of
which it is possible to arrive at any gear ratio having a common multiple of five, such as 25 : 1,
50:1 and 100 :1. It is shown in this example meshing with a 1* Pinion, this arrangement
resulting in a gear ratio of 5 : 1. A 1” Gear used in place of the Pinion will result in a ratio of 2 : 1.

S.M.38. For right-
angle drives where the
two shafts are not in the
same plane, or where a
very low reduction gear
is required, a Worm is
used. Although non-
reversing, these gears
have a very wide range
of application, and can
be meshed with all the
spur gears and pinions
in the Meccano range.

S.M.38a. It isalso
possible to obtain a
o o e e second right-angle drive

N

7
N

3¢

Electric Motor it is cap- 3 X p MR similar to S.M.38, but
able of hauling a load of g al v e e @ O ) L0 0 0 0 0 o _,.?‘E. [ /\ ./ o 9 ) o of lower ratio and re-
no less than 560 Ib., a o P Do L PP o AN A :I. './‘-\./\.X Ty /\.X. N versible, by using Helical
truly remarkable per- LN N 0NN Nt A W NN I N NN / PO O P 2 Gears. Thesearesupplied

formance. This tremen-
dous load is distributed
over the lorry and two S$.M.32 and 32a S.M. 33 S.M.34 S.M.35
trailers, the total number of wheels being 90. This number of wheels is necessary in order to
distribute the load over a sufficient number of axles, thus reducing frictional losses to a minimum.

EXAMPLES OF MECCANO GEARING

§.M.32and 32a. Contrate Gears are available in two separate sizes, 11" and 3°, the first size
having 50 teeth and the second 25 teeth. By meshing these with §” Pinions it is possible to
produce ratios of 2:1 and 1:1, the driving
shaft in both instances being set at 90 deg. to the
driven shaft.

S.M.39 and 39a. In place of Contrate Gears,
Bevel Gears can be used, and these are available
in three sizes, giving two different reductions.
Two §” Bevels used together will producea1 : 1
gear,and a 11" and a 1" Bevel used together will
result in a 3 : 1 gear ratio. These Bevels are not
interchangeable like Contrate Gears, however.

S.M.33. This illustrates the greatest reduc-
tion possible in a single stage of Meccano spur
gearing. The 3}” Gear, of 133 teeth, meshing
with a £ Pinion of 19 teeth, results in a speed
variation of 7 :1. This particular example is
used chiefly in conjunction with the turntables
of swivelling cranes as described in this book.

S.M.34. A 2:1 gear ratio showing the 50-
teeth Gear and 3* Pinion used together.

S.M.35. A number of different 1:1 gear
trains can be constructed with Meccano, and
5.M.35 shows one method. This makes use of
two 17 Gears having 38 teeth each, buc 3* Pinions and 57-teeth Gears give similar results, only
with different distances between the axles.

S$.M.36, Perhaps the most used gear trains in the Meccano system are those using the 57-
teeth Gears and " Pinions, resulting ina 3 : 1 reduction or step-up. This formation ofgears is

S.M.40

in two sizes, 4 and Ile*c;

and can be mes
S.M.36 S.M.37 §$.M.39 and 3%9a together to give a step-
up or reduction ratio of 24 : 1. The bearings for these gears are arranged in an exactly similar
manner to those in 5.M.38 and care must be taken to see that they are adjusted correctly.

COMPACT GEAR REDUCTION

5.M.40. A very compact gear-box is shown in $.M.41, and this will be found useful in many
instances where a fairly large reduction ratio is required. A ratio of 243 : 1 is provided between
the driving shaft 1 and the driven shaft 2,

The Rod 1 carries a fixed Pinion 3 that engages a 57-teeth
Gear loose on the Rod 2. The Gear is provided with two
Bolts, the shanks of which are arranged on each side of the
27 Bolt 4. This Bolt is inserted in the
boss of a 1* Pinion, but a nut prevents it
from gripping the Rod. In this way,
Gear and Pinion rotate freely on the
Red as one unit. The Pinion engages a
second 57-teeth Gear coupled in a
similar manner to another }* Pinion.
The final Gear 5 is fixed on its Rod, and
a glance at the illustration will show
that the drive can be taken from either
end of the Rod 2. Similarly the Rod 1
can be driven from whichever end is
more convenient in the model.

TWO-SPEED REVERSE GEAR

S.M.4l. This mechanism is designed
to give a slow forward speed and a rapid
reverse, or vice versa, and either of the
Rods can be used as the driving shaft.

The Rod 2 is capable of sliding in its bearings, and is controlled by a suitable hand lever as
shown. The Rod carries two Contrate Wheels 4 and 5, which are §” and 11" in diameter res-
pectively, and on operation of the lever one of these Contrate Wheels is brought into
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Section |V. Gear Trains and Gear-Boxes (continued)

engagement with one of the two }” Pinions on the driving Rod. If desired, a 1" diameter
1 face Pinion can be used in place of the two separate Pinions. Hence if the Rod 2 is used as the
driven shaft and the large Contrate Wheel 5 is thrown into gear with its respective Pinion, the
Rod 1 is driven nearly three times as fast as the Rod 2, the actual ratio being 2and 12/19 : 1.

Alternatively, if the small Contrate Wheel 4 is thrown into engagement, the other Rod turns
only a little faster than the driving Rod, the ratio in this case being 16/19 : 1.

COMPACT THREE-SPEED GEAR-BOX

S.M.42. This three-speed and reverse gear-box is of particular
interest on account of its extreme compactness. It is in fact pro-
bably the smallest gear-box that can be built with Meccano to give
three forward speeds and reverse.

The end of the Rod 1 is inserted in the bore of the 1” Pinion 4 that
is carried on a separate Rod 2 from which the final drive is taken.
The latter Rod carries also a 3” Pinion and Collar. The sliding lay-
shaft is a 41" Rod on which are a 1" Pinion 5, 2 3” Pinion 6, and a
%" Pinion 7. A }” Pinion 8 is carried on a §” Bolt screwed into the
transverse bore of a Threaded Boss and locked by means of a grub- . \
screw screwed into the opposite end of the bore. The Threaded Boss is rigidly attached to the
gear-box frame by a 1” Bolt 9, but is spaced by a Collar and two Washers.

The movement of the sliding shaft is controlled by a §” Bolt 10, the head of which fits between
the bosses of the Pinions 6 and 7. The Bolt is fixed in a Collar on the end of a 3" Rod forming
the gear change lever, and pivoted to a 17 Triangular Plate by a further
Collar secured in place on the Rod by its grub-screw, and carrying also a
bolt whose shank passes through one of the holes in the Triangular Plate.
The Bolt is locked in position by a nut to allow the Rod to pivot freely.

As shown in the illustration, first forward speed is in engagement, the
drive passing through the 3” Pinion on the driving shaft 1 to the §” Pinion
6 on the layshaft. The 1" Pinion 7 engages the 3" Pinion on the driven
shaft, so that there are two stages of reduction gearing between driving
and driven Rods. By sliding the layshaft to the right the Pinion 7 dis-
engages, but Pinion 6 remains in engagement with its 1" Pinion and at the
same time meshes with Pinion 4. This gives a straight through drive.
Further movement of the sliding Rod brings into engagement Pinions 3
and 5, and 6 and 4, in this case providing two step-up stages for top gear.
Reverse gear is obtained when the rod is slid over to the
extreme left, and the drive then goes through Pinions 3 and 8—which are in con-
stant mesh—to Pinion 6, Pinion 7 engaging the §” Pinion.

THREE-SPEED AND REVERSE GEAR

§.M.43. This is a compact gear-box built specially
for incorporation in a front-wheel drive chassis, but
it can easily be adapted for use with a chassis of the
conventional type with driven back wheels.

The sides of the gear-box consist of 33" Flat
Girders bolted by means of 3% 1" Angle Brackets
to the underside of an Eé Electric Motor. These are
joined together at each end b‘F a 21"x }" Double
Angle Strip fitted with Flat Trunnions, the end
holes of which form bearings for the lay-shaft. The
third hole from the left-hand side of the illustration,
in each of the Flat Girders, carries a " X %" Angle
Bracket, and these two parts form supports for two
24" Strips spaced apart, as shown, bé Washers.

A Rod 8 carrying a ” Pinion and 17 Gear, and held
in place by Collars, one of which is shown at 8a, is
now fitted. The inner end of this Rod is journalled
in one of the 21" Strips already mentioned. The
other 23" Strip supports the inner end of a secom!
Rod that carries a 50-teeth and a 1" Gear, a §

5 9 &

_-_il--l--.-l-.--

Pinion 18 also being fitted outside the gear-box as illustrated. Immediately above this Pinion is
mounted, on the Flat Trunnion, a second similar Pinion carried on a " Bolt. This Pinion forms
the connection between the two Pinions 18 and 19, when reverse gear is engaged.
The lay-shaft supports two 17 Gears 20 and 22, a §” Pinion 21, and a
50-teeth Gear 23. The Rod from the gear lever is coupled up to the lay-
shaft between the last-mentioned Gear and a Collar.

THREE-MOVEMENT GEAR-BOX

S.M.44. The outstanding feature of this gear-box is that it can
be used to provide three movements each of which can be inde-
pendently stopped, started or reversed. The drive is taken to the
gear-box through Sprocket Chain that passes round the Sprockets
1, 2and 3 in such a manner that the centre Sprocket 2 is driven in
the reverse direction to the other two. The Sprockets are each
carried on a 2 Axle Rod fitted with a Collar and §* Pinion. The
Collars retain the Rods in place, and the Pinions on the upper and
lower Rods are placed close to the outer side plate, whereas the
Pinion 4 is arranged nearer the centre of its shaft. Three secondary
shafts are arranged as shown, and each carries a 50-teeth Gear Wheel. These shafts are provided
with a Collar on one end, and at the other end carry two Collars with a space between them to
admit the head as a bolt. Three control levers are mounted in Small Fork Pieces pivoted on an
Axle Rod secured to the base Plates by Handrail Supports.

The method of operation is as follows. The Gear 5 is shown in en-
gagement with the Pinion on the rod of the Sprocket 1. By moving the
appropriate gear lever over to the left, this Gear is thrown out of mesh
with its Pinion, so that no drive is transmitted ; and by further move-
ment of the gear lever the Gear is brought into engagement with the
Pinion 4 that causes it to rotate in the opposite direction. The other
two shafts each operate with a similar movement, and it will be seen that
each one can be controlled independently to rotate in either direction
or to remain stationary.

THREE-SPEED AND REVERSE GEAR
S$.M.45. The Rod 64 forms the primary driving shaft, and is provided
with a 3” Pinion 68 and a 1” Gear Wheel 69. The countershaft consists
of a 61" Rod 71 that is slidable in the end Double Angle Strips of the gear-
box. This Rod carries the following parts—two Collars, acting as stops to limit its sliding move-
ment ; a 50-teeth Gear 72 ; a 1" Gear 73 ; two more Collars, one of which, 74, is free on the Rod;
a 3" Pinion75 ;21" Gear 76,and a 1" Pinion77. The driven 3" Rod 78 carries a 50-teeth Gear 79,

a 1” Gear 80, and a %" Pinion 81.
68 64 €9 7070.7978 80 8l 49

A Washer should be placed be-

tween the £” Pinion 81 and the
Double Angle Strip. This
Pinion is inconstant en-
gagement with another *
Pinion 83,which is free to
turn upon a %" Bolt
secured to the end Dou-
ble Angle Strip by two
nuts.

The different speeds
are obtained in the fol-
lowing manner. Assume
that the sliding Rod 71 is
at the farthest limit of its
travel to the left. Then
the drive from the engine

2

:slledt:\roughthe by
.72 7 5ama 4 71 72 73847475 76 83 77
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Section IV. Gear Trains and Gear-Boxes—(continued)

81. This

constitutes

reverse gear

and the

speed ratio

between
2 the driven
shaft 78 and
the driving
rod 64 s
231 -A
slight movement
of the gear change
lever disengages
the Pinion 77 from
Pinion 83 and
“ neutral " gear
results, the sec-
ondary shaft revolving idly.
: Further movement of the
lever slides the Rod 71 farther to the right and causes the following gears to be engaged—68,72,
75and 79. This gives first speed forward, the ratio between shafts 78 and 64 being 4 : 1. Con-
tinuing the movement of the lever, the second forward speed is obtained, the drive now being
directed via 69, 73, 75, and 79, and the ratio being 2: 1. When the lever is hard over and
the Rod 71 at the limit of its travel to the right, the gears in
engagement are 69, 73, 76 and 80. This represents top ?orward
speed, with a ratio of 1:1.

CLUTCH REVERSING GEAR

$.M.46. In this mechanism a drive transmitted through the Con-
trate Wheel 9 results in forward or reverse gear at the Rod 1.

The 13" Contrate Gear 9 is mounted on a short Rod journalled in
suitable bearings, and at one side it meshes with a $” Pinion 5
mounted on the Rod 2, as shown, together with the one half of a Dog
Clutch 3. The other side of the Contrate Gear is in engagement with
a second %’glnion 4 mounted on a sliding Rod 1. The remaining half
of the Dog Clutch is also fitted on this Rod. At a suitable point along
its length the Rod is fitted with two Collars between which a Bolt 8
is positioned. This Bolt is carried on a lever 6 of any suitable length,
the lower end of which is lock-nutted as shown at 7.

RADIAL GEAR-BOX

S.M.47. In the majority of Meccano models, especially cranes, the
gear-box forms the most difficult part of the construction, especially
if a centralised system of control is desired. S.M.47 shows how this
can be accomplished in a remarkably simple manner, the complete
mechanism being extremely compact and efficient.

The sides of the gear-box, as shown in the photograph, consist of
53"x 33" Flat Plates bolted at their bottom edges to a 51" x 21"
Flanged Plate, 25" x " Double Angle Strips being used to brace the
structure at its upper edges. The driving shaft, a 43" Rod carrying the
57-teeth Gear 1, carries a planetary member built up in the following
manner. A Socket Coupling is fitted at one end with a 1" Pinion, and
at the other with a Bush Wheel one of the outer holes of which is
ficted with a Pivot Bolt and a {” Pinion 2. This complete planetary
gear is free to rotate about the Rod, and is controlled by a ” Pinion
meshing with the Pinion carried in one end of the Socket (foupling.
This £” Pinion is carried on a short Rod fitted with a Crank 3 that has
a §” Reversed Angle Bracket bolted to it in the position shown, a

Flat Bracket being held in place by the
same Bolt. A 1}” Rod journalled in
the Flat Bracket carries at its inner
end a Collar, a second Collar being
fitted as shown to take the pressure
of a Compression Spring fixed be-
tween the two brackets. The outer
end of the Rod carries a Coupling to
form a handle. It will now Be seen
that, on turning the handle into any
of the four positions, as illustrated,
the planetary member will be made
to take up corresponding positions
in a reverse direction.

The Pinion 2 takes the drive from
the 57-teeth Gear 1, through a %"
Pinion secured on the shaft. Pinion 2
now meshes with any of four 50-teeth
Gears arranged radially round the
planetary member and mounted on
Rods of suitable size to fit the gear-
box, this point depending entirely on
the type of model into which the
mechanism has been built. If so
desired 57-teeth Gears may be used in place
of the 50-teeth Gear shown, the spacing of
the shaft being altered accordingly. Also, if
extra movements are required, these can be
incorporated by offsetting their respective gears from those already fitted, but a
modified selector will be necessary if this is done.

A good example of the use of this type of gear-box will ke found in the Meccano
Breakdown Crane, Leaflet No. 30

FOUR MOVEMENT GEAR-BOX

S.M.48. This gear-box is specially suitable for a crane, the four
separate movements that it supplies being utilised for slewing,
hoisting, luffing and travelling. In the illustration it is shown fitted
into the Meccano Automatic Grabbing Crane, Leaflet No. 35. The
base structure is built up on a Geared Roller Bearing, not shown in
this illustration, and consists of Angle Girders of various lengths, a
controlling platform, formed from 51" x 31" Flat Plates, being fitted
at the front. One side of the platform supports the E 6 Electric
Motor forming the power unit, and the other side, in the actual
model, is occupied with a resistance controller similar to 5.M.110.

Each outside portion of the gear-box proper consists of a
51”% 24" Flanged Plate, and an extra section formed from a 53" x
217 Flat Plate is fitted for the inner bearings. A 1" Pinion on the
Motor armature shaft meshes with a 57-teeth Gear secured on a
21" Rod together with a second £” Pinion. The 57-teeth Gear that
is in engagement with the last-mentioned Pinion is secured on the
same Rod as a 17 Gear meshing with a second similar Gear. This
last Gear is locked on a Rod journalled in the gear-box, a ” face,
+” width Pinion also being carried as shown.

Two 57-teeth Gears,on sliding Rods, mesh with this Pinion, each
Rod being fitted with two Collars. The space between each pair of
these Collars is occupied by a Bolt head, the Bolt being carried in
the end hole of a Crank.

A long Red, carried in suitable bearings, connects this Crank to
its respective lever situated at the fore end of the control platform.
When the two levers are in position they should bear against_a
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33" Rack Strip bolted to the cab side by two " x
1" Angle Brackets. This Rack Strip holds the
levers in any desired position.

The sliding Rod, appearing lowest in the illus-
tration, carries at its inner end a §” Pinion that
meshes when desired with one of two
50-teeth Gears, which are mounted
. on separate Rods journalled in suit-
able bearings. The Rod on which the
left-hand side Gear Wheel is carried
is fitted with a hoisting drum composed of a
Sleeve Piece, a small Flanged Wheel and a Chim-
ney Adaptor, the complete drum being pre-

: vented from rotating independently of the shaft
by means of two Bolts passing through the Sleeve Piece and into a Collar locked on the Rod.

The remaining 50-teeth Gear drives the slewing pinion through a suitable train of gears as
shown. This gear train can be altered to suit individual requirements. The sliding rod in the
apparent upper part of the mechanism is fitted with a 3” Pinion and meshes with two 50-teeth

ears in a similar manner to that already described. One of these drives, through a 1” Pinion
and 3 Contrate Gear, a vertical Rod that passes through the centre of the Roller
Bearing. The lower end of the Rod is coupled up to the traversing mechanism.

The remaining 50-teeth Gear is mounted on the same Rod as a Worm that
meshes with a 3" Pinion secured to a vertical shaft, and a second 1” Pinion on this
shaft is in constant engagement with a 3” Contrate Wheel carried on a long hori-
zontal Rod. This Rod, which is 113" in length, passes completely through the two
5% x 25" Flanged Plates and one 5% x 2} Flat Plate of the gear-box. Its outer ends
carry Cranks, of any desired length, that are connected to the balanced jib by suit-
able connecting Rods. If necessary the 113" Rod may be shortened and fitted with
a hoisting barrel by means of which the jib can be controlled by cords in the usual
manner.

S.M.49

DIFFERENTIAL FOR SPROCKET DRIVE

S.M.49. This differential is intended for use in a Meccano lorry, motor, etc.
where the usual shaft drive has been dispensed with and Sprocket Chain substi-
tuted. A 2” Sprocket Wheel is
secured to a Bush Wheel by
means of two 13" x 1" Double
Angle Strips, each of the four
Bolts carrying a Washer for
spacing purposes. A Rod of
sufficient length to reach one
of the road wheels is now
passed through the boss of the
Sprocket Wheel and fitted
with a 3 Contrate Wheel
Sufficient Rod is left projecting
in order to allow it to pass into the longi-
tudinal bore of a Coupling. A second
Rod passing through the Bush Wheel is
fitted with a Contrate Wheel and treated
in the same way as the first.

The transverse bore of the Coupling is
fitted with a 2” Rod secured in place by a
grub-screw. This Rod formsa bearing for
two 3” Pinions that are each spaced away
from the Coupling by means of two
Woashers, so that the Pinions fit snugly
against the Double Angle Strip forming
the frame of the mechanism.

sS.M.5l1
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and Gear-Boxes—(continued)

REVERSING GEAR

S.M.50. With this gear in both forward and
reverse positions the ratio between the driving
and driven shafts is 1:1, so that these always
rotate at equal speeds.

The driving shaft 1 and the driven shaft
2 are journalled in a Channel Bearing
secured to the base plate, and each
carries a 3" Sprocket and a 3" Contrate.
A Washer is placed between each Con-
trate and the Channel Bearing for spacing
purposes. Two 1”x1 Angle Brackets
form journals for a 3" Rod carrying the i’
Pinion 3 and 1" diameter 1" face Pinion 4. This
Rod is slidable, but its movement is limited by the
Pinion 3 and a Collar on the opposite end of the Rod.
The 24" Strip 5 is pivotally connected to an Angle Bracket
attached to the base, and carries in its second hole a Bolt the
shank of which fitsinto the space between the boss of the Pinion 3 |

k and a Collar on the same Rod.

MULTIPLE-DRIVE MECHANISM

S.M.51. This mechanism is frequently employed in multiple drilllnf machines

Y and similar apparatus where several shafts are required to rotate at a uniform speed

3 and in the same direction. A vertical Rod 5 carries a 13" Contrate Wheel 7, which

is driven by the 1" Pinion 8 secured to the belt pulley shaft. The Rod 5 is jour-

nalled through the bosses of two Face Plates 1 and 2, bolted to the upright column

~  of the machine, and carries a 57-teeth Gear Wheel 4. This Gear Wheel drive }”

Pinions 3 secured to the four countershafts 6, which carry the tools mounted in
Couplings.

BEVEL REVERSING GEAR

S.M.52. A 1" diameter " face Pinion 3 meshes with a 57-teeth Gear 4 secured
onasliding Rod. The lateral movement of this Rod is controlled by a Collar on the
opposite side of the framework to the Gear 4. Between the side plates of the gear-
box are fitted two Z” Bevels 5 and two Collars, the latter being stationed on the
Rod close to the inner faces of the Bevels.

The movement of the Rod is controlled by a 1” Rod attachedfat’rightlangles to the
2” Rod 8, which is journalled in the two end holes of a 13”

% 1" Double Angle Strip 9. A Crank 7, fitted with a 9
Threaded Pin, forms the controlling handle.

DIFFERENTIAL GEAR.
S$.M.53.. Differential gear
is incorporated in the drive
of practically every motor 6
car, its object being to allow for the differ-
ence between the speeds of the inner and o
outer road wheels when the vehicle is | 8
turning a corner. 1"
The back axle shaft consists of two
separate Rods 1 and 2, the inner ends of
which are journalled in opposite ends of a
Coupling 3. In the centre transverse hole I
of this Coupling is secured a 2° Rod 4 that
serves to carry the 3" Bevel Gears 5. The
grub-screws of the Bevels are removed so 3
that they are free to turn about the 2 Rod.
They engage with two similar Bevels 6 and
7 secured to the shafts 1 and 2 respectively. S.M.53 45 7

N"—lh
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Section V. PLANETARY AND EPICYCLIC GEARS

3
bolted to a Contrate Wheel 4, which rotates freely

EPICYCLIC GEAR CLUTCH on the vertical Rod. This Rod may be secured in
S.M54. The left-hand rod is the driving

position, so preventing the Gear Wheel 2 from
shaft, and the opposite rod is the driven shaft. turning ; or it may be rotated at a different speed,
The former carries a 11" Contrate Wheel or in an opposite direction to the Contrate Wheel
which engages with }” Pinions 4 mounted on 17 4. The number of revolutions described by the
Rods secured in the ends of a Coupling 5. The Pinion 1 always exceeds that of the Contrate 4, but
Pinions are free to revolve, but are held in place the speed ratio varies according to the sizes of the
by Collars. The latter rod carries at its end Pinion and Gear Wheel 2, and to the movement, if
a Pulley and the second 13" Contrate Wheel

any, of the latter.
8, and its inner end is secured in the centre of
the Coupling 5. The Pulley and Contrate EPICYCLIC TRANSMISSION GEAR
Wheel 8 are free to turn independently of the $.M.57. The device is designed to provide a
Rod 2, but they are secured together by two 1” gear ratio of two to one between two shafts. Its
Bolts, each of which is fitted with three nuts, chief merits lie in the compactness of its construc-
one immediately behind the Pulley and one on tion and in the fact that the driving and driven
each side of the Contrate 8. shafts can be mounted in direct line with one
The Pulley 7 is controlled by a friction brake another. : ; 3
consisting of a length of cord, one end of which The handle is secured to a 2* Axle Rod jour- S.M.55
is tied to an Angle Bracket 9, nalled in bearings 2. This Rod is free to rotate in the boss of a 14" Contrate
and the other end toa Threaded Wheel 3, but is secured in one end of the Coupling 4. A further Rod 5, which
Boss 10 mounted on aThreaded runs freely in the other end of the Coupling 4,and is journalled in further rein-
Rod thatcarriesa hand wheel 11. forced bearings 6, carries the 13" Contrate Wheel 7 fixed in the position shown.
If the brake is in the * off " A 15" Rod 8 gripped in the central transverse hole of the Coupling 4, carries a
position, that is with cord 2" Pinion 9, which is free to rotate about the Rod, but is retained in position by
slack, the wnit 8 is free to a Collar 10. The Pinion is engaged by the teeth of both Contrate Wheels 3 and

revolve about its Rod. Hence,

if power is applied to the
Contrate driving, the Pinions 4 commence to turn on their axles, driving
the Contrate Wheel 8 in an opposite direction, and no movement is imparted
to the driven Rod.  If the hand wheel 11 is rotated, thus gradually applying the
brake, the Contrate Wheel 8 becomes increasingly difficult to turn, and the
Pinions 4 commence to climb round its teeth, thereby rotating the Coupling
5 and its Rod.

SUN AND PLANET WINDLASS

S.M.55. This example shows how it is possible to obtain a gear reduction

7. The Double Bent Strip forming the bearing 2 for the driving Rod is bolted
to the plate by two " Bolts, the shanks of which enter holes in the Contrate
Wheel 3 and so prevent it from rotating.

TWO-SPEED EPICYCLIC GEAR-BOX

S.M.58. This type of epicyclic gear-box has certain advantages over the
more orthodox gear-box, chief of which are the smoothness with which the
drive can be taken up and the fact that all gears are in constant mesh.

The gear-box illustrated is shown mounted between the side girders of a
Meccano motor chassis. The driving shaft 1 carries two Face Plates, which are

sgaced apart about 3" and carry two 2" Ax'e Rods 3. Each Rod carries a 1" and
a 3" Pinion,and a 21” Striﬁi is fitted between the two Pinions, a Washer being placed between
the Strip and 4 Pinion. Rods 3 are held in place by Collars,and it is important they rotatefreely.

of 2:1 between an operating handle 10 and a driven shaft 1, while the latter forms the centre,
about which the handle revolves.

The shaft 1 is free to turn in a 1”7 Gear 2, which is secured to the framework by a bolt g:ssed
through an Angle Bracket 3 and inserted in the threaded bore in the wheel boss. The

It is
fixed by a nut beneath the Angle Bracket
and must be spaced by Washers to clear the
shaft 1. A second 1 Gear 4 engages with
Gear 2, and is secured to a 11" Rod 5 jour-
nalled in 2” Strips 6, which are free to turn
about the shaft f Washers are placed be-
tween the inner 2 Strip and the Gears 2 and
4 for spacing purposes. The Rod 5 carries a
" Pinion 7 engaging with a 50-teeth Gear 8
secured to the shaft 1. The 2” Screwed Rod
9 serves to hold the Strips 6 in position, and

2is fitted with a Coupling10toformthe handle.

EPICYCLOIDAL GEAR

S.M.56. In epicycloidal gear one toothed
wheel is caused to rotate about the circum-
ference of another. The Pinion 1 in this
detail engages with the Gear Wheel 2, and is
carried on a shaft journalled in a 14* Strip 3

.

10

The driven shaft 2 is passed through the
centre hole of the Strip 4 and is inserted
in the boss of the Face Plate on the Rod 1
for a short distance to keep it correctly
centred. A 57-teeth Gear 5, fixed on the
Rod, is spaced from the Face Plate by a
Washer, and from the Strip 4 by three
Washers. The 50-teeth Gear 6 is held in a
Socket Coupling in which also a 13” Pulley
is secured. The Socket Coupling unit is
free on the Rod 2, and a Corlar is placed
between the Gear 6 and the 24" Strip. A
length of Cord is tied to an Angle Bracket
fixed to the frame, passed round the 1}*
Pulley, and then led round a 3" Bolt fixed
by two nuts to the Angle Bracket and two
Washers to keep the Eord in place. The
Cord is finally tied to the foot pedal 8, con-
sisting of a pivoted 13" Strip to which an
Angie Bracket is bolted. A Bush Wheel 7
is fixed on the driven Rod, in such a way
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Section V. Planetary and Epicyclic Gears—(continued)
° 1

that the shanks of Bolts fitted to the 13” Pulley can be made toengage
the holes in the Bush Wheel to form a dog-clutch,

The Socket Coupling unit is free to slide on its Rod, and its move-
ment is controlled by a hand lever consisting of a 21” Axle Rod. The
lever is held in a Coupling carrying two 2” Rods journalled in Flat
Trunnions bolted to the side girders. To engage low gear the hand
lever is pulled back, thus disengaging the dog-clutch, and the foct
pedal is depressed to apply the brake to the 11" Pulley, which is held
stationary. Top gear is engaged by releasing the foot pedal and
moving the hand lever forward. This engages the dog-clutch and
glves a " straight through "' drive, as the two Gears 5 and 6 become
solid on the driven Red 2.

HOBBS’ INERTIA GEAR

S$.M.59. The type of gear-box in which sliding gears are brought
into mesh by the movements of a gear lever has never been regarded
as ideal for use in motor cars in spite of the great improvements
effected in its design since
its introduction for this
purpose. In recent years
new types of gear-boxes
therefore have occupied the
attention of inventors, and

of the car to which it is fitted.
inclusion of a clutch unnecessary.

practice, and is fitted with two
Face Plates, bearings for the Rod
| being formed by the end Plate of
J the frame and a 3}"x 1" Double
Angle Strip bolted between the
side Plates, but spaced from them
by Washers. The 2” Rod 2 is in-
serted for a short distance in the
boss of the end Face Plate on the Rod 1, but is free to rotate, and is supported
also in a Double Angle Strip fitted between the side Plates. A teeth
Gear, a Collar and a Face Plate are fixed to the Rod. The driven Rod 3,
which is journalled in a Double Angle Strip and the 31" x 21” Plate of the
casing, carries a Ratchet Wheel, and a Pulley fitted with a band brake.

The two Face Plates on the Rod 1 carry two 13" Rods 4 that are free to
rotate and are provided with §” Pinions and Couplings. The Rods are
inserted in the end transverse bores of the Couplings, and the latter each
bear two Collars firmly fixed by means of 3” Bolts. The Couplings are
spaced from the Face Plates by a Washer on each side. The Pinions mesh
with the Gear Wheel 6, and when they are correctly placed the weights 5
should be arran%ed in exactly opposite positions before the grub-screws are
tightened up. The correct placing of the weights in relation to each other is
very important if smooth running is to be obtained, as any inaccuracy will cause
excessive vibration at high speeds.

The Face Plate on the Rod 2 carries two Pawls 8, mounted on Pivot Bolts and
held in constant engagement with the Ratchet Wheel 7 by means of Spring Cord.
This arrangement serves as a freewheel and smooths out the drive. If the shaft
1 is rotated and the Gear 6 held stationary, the planet Pinions will rotate round
the Gear, causing the weights 5 also to rotate. Centrifugal force acting on these
weights imparts a series of impulses to the Gear 6, tending to turn it first in one

A

this ingenious mechanism, developed by Mr. H. F.
Hobbs, an Australian engineer, automatically provides
gear ratios suitable for the load imposed on the engine
Its use makes the

The driving shaft 1 and the driven shaft 3are arranged
in line with a short intermediate shaft 2. The driving
shaft corresponds to the engine crankshaft in actual

2

fitted with a weight made up of a number of Flat Brackets. The actual
number used will depend upon the maximum speed of the driven shaft.
and they are pivotally connected by means of 1}” Strips to the Screwed

Rods 4 on the driving

built up by placing the bosses of Bush Wheels through the centre holes
of two 4” Circular Plates, the two Plates then being mounted with the
Bush Wheels inward on each side of a third Plate, and secured by eight
2" Bolts on the shanks of each of which are two Washers, one between
each Plate.
is spaced from the Plate by a Collar and Washer on each
Bolt. To the rear of the flywheel so formed lengths of
Spring Cord are fitted, being attached by Bolts 8 to the
4%" % 23" Flat Plate fixed to the frame.

\ O The Rod 2 is free to rotate in the bosses of the two Bush

< O Wheels

3 impulse.

direction and then in the other ; and as the speed of the driving
shaft increases a greater force is exerted on the weights 5, and the
resistance oﬁeretf by the Gear 6 is overcome.

SPONTAN TRANSMISSION GEAR

S§.M.60. The operation of this mechanism will best be under-
stood by reference to the three photographs of the Meccano model
reproduced on this page. S5.M.60 shows the complete gear, and
§.M.60a and S.M.60b show the components before assembly.

The working parts are housed in a frame consisting of two 73"
Angle Girders, between which are bolted four 41" x ;” Double
Angle Strips and a 41" x 24" Flat Plate. These form bearings for the
driving shaft 1, the intermediate shaft 2, $.M.60b, and the driven
shaft § The Rod 1 carries a 4” Circular Plate that is bolted to a
Bush Wheel and fitted with two 1” Screwed Rods 4, each held
firmly in place by two nuts screwed tightly against the Plate. The
331" Rod 2 is journalled in the Flat Plate, and also in the boss of the
inner Bush Wheel bolted to the Circular Plate on the Rod 3.
This Bush Wheel can be seen in S.M.60a.

The end of the Rod 2 carries two Single
Throw Eccentrics mounted with the bosses
facing outward and in directly opposite
positions. The strap of each Eccentric is

Plate. The flywheel or * pendulum wheel” 5 is

The same Bolts hold the Gear Ring 6, which

mounted between the Plates, and carries the Bush
Wheel 7, which is fitted with four Pivot Bolts
carrying Pawls. The Bush Wheel is spaced from the flywheel 5 by means
of Washers, and a Collar is placed between the wheel 5 and the Flat
Plate. The Pawls on one side of the Bush Wheel engage the inside
teeth of the Gear Ring 6, and the second pair of Pawls engages the teeth
inside the Gear Ring 9, which is bolted to a circular Plate by eight }*
Bolts each carrying a Collar and two Washers for spacing purposes.

When the Rod 1 is rotated slowly, the connecting links attached to the
Rods 4 cause the bobweights on the Eccentric straps to rotate round the
Eccentrics. These unbalanced weights tend to turn the Eccentrics first in
one direction and then in the other, the impulses increasing in intensity
as the engine speed increases. This alternate to-and-fro motion is trans-
mitted through the Rod 2 to the Bush Wheel 7, and backward rotation is
damped out by the action of the Pawls on the flywheel 5, which is pre-
vented from rotating by the Spring Cord. The spring-mounted wheel

) tends to smooth out the drive and the reaction of the springs by which it
s\is held assists the forward motion.

The second set of Pawls on the Bush Wheel 7 rotate the Gear Ring 9,
thus causing the car to travel forward, the tendency being for the car to
free-wheel on the backward stroke until it receives another forward
As the car picks up speed the forward impulses act on the Eccentrics

for a longer period and thereverseimpulses are proportionately reduced. Eventually

a stage is reached when the Rod 2 rotates uniformly with the driving shaft.
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FOUR-SPEED and REVERSE PLANETARY 4 the Strip, one end is attached to the slotted hole of 2 Flat
GEAR-BOX LS Bracket. The two horizontal Rods are connected by means

of Swivel Bearings and pivoted Angle Brackets to the 31" x
S.M.61. By means of planetary gearing it is possible to

3" Double Angle Strip attached to the sun wheels.
obtain a wide range of gear ratios that are not easily ob- y

The 1”7 Rod at the end of the gear-change lever should be
tained by direct gearing. The construction of a planetary 5 adjusted so that normally it fits into one of the holes in the
gear-box offers much scope for ingenuity, and a cleverly-

Curved Strip, but by aslight upward movement of the lever
designed box of this type is illustrated in S.M.61. The can be disengaged to allow the lever to be moved in
61" Axle Rod 1 takes up the drive from the power

another position.
unit, and is journalled in the centre holes of a 53" In the illustration reverse gear is in engagement. In this
Angle Girder and a 53" x }" Double Angle Strip position the Pinicn 3 on the driving shaft engages with the
forming part of the framework for the gear-box. Gear 10, thus causing the 1” planet Pinion on the Rod 8 to
The driven 5" Rod 2 is journalled in a similar man-

travel round the sun wheel 6. This movement causes the
ner at the other end of the frame. A cage for the cage to revolve, and for reverse gear the cage is
planet gears is built up from two Face Plates, be-

locked “'solid"” with the driven shaft by means of a
tween which two 2 Axle Rods are secured by fixed 3” Pinion that engages the 1" Gear 4. The
means of Threaded Couplings rigidly bolted to the Pinion is mounted on a " Bolt and spaced by two
Plates, which are arranged with their bosses outer- Washersfromthe Face Plate, the Bolt being inserted
most. The Face Plates should be lined up carefully in one of the elongated holes so that the Pinion can
so that the holes through the bosses are in perfect be correctly placed for the teeth to engage the 1°
alignment, and the complete cage is free to slide on Gear.
the Rods 1and 2. The Rod 2 carries at its inner By moving the gear lever one position to the left,
extremity a 1 Gear Wheel 4, in the centre hole the fixed Pinion is thrown out of engagement with
of which the end of the Rod 1 is inserted to the Gear 4, which is brought into mesh with the 1”
gre.ventswobble. The Rod 1 carries a fixed 3” Gear 12 on the Rod 9. The driving Pinion 3 still

inion 3.

remains in mesh with the Gear 10, thus causing the
The sun wheels 6 and 7, consisting of a 57 and

cage to rotate, and the ” Pinion on the Rod 9 to run
a 50-teeth Gear Wheel, are held together by a round the Gear 7. Thus the Gear 12 drives the
Socket Coupling placed over their bosses, and Gear 4. By moving the gear lever into the next
the Rod 1 is free to rotate in their centres. The Gears are position, Pinion 3 is disengaged from the Gear 10, so
prevented from rotating by a 31“x ;* Double Angle Strip S.M.61 that no drive is transmitted to the cage.
attached to the 57-teeth Gear by 1” Bolts, on the shank of each : For second gear, the position of which is indi-
of which is a Collar for spacing purposes.

cated on the quadrant, the Pinion 3 is brought into engagement
Two 3° Axle Rods are placed as shown and passed through the Double

with Gear 11, and the Gear 12 slides out of mesh with the Gear 4,
Angle Strip to prevent it from rotating, at the same time allowing it to slide 4 which engages the Gear 13. In this case the Rod 9 rotates idly. The
toand fro. The 5 Axle Rods 8 and 9, journalled in the cage, carry the planet A Gears 4 and 13 remain in mesh for third gear, but thedriving Pinion
Pinions that rotate about the Gears 6and 7. Rod 8 carries a 3” Pinion engaging is disengaged from the Gear 11 and brought into mesh with the
the Gear 6, and the Rod 9 a 3” Pinion that meshes with the Gear 7. 50-teeth Gela:j 14. i o aael”
Each Rod i Coupling, i Further sliding movement of the cage disengages the two

by 23" Rods chaerl';jlel;athe?:zr::gtr::gv:t::ebgfeiplI'Fg: :\:foc:g:secet:-d S Gears and causes the 50-teeth Gear mounted outside the cage to
gage the groove of the Socket Coupling, so that as the sun wheels engage with the Pinion 5.

are slid to and fro by means of the 31"x 1" Double Angle Strip, AUTOMATIC GEAR CHANGE

they also cause the cage to slide with a corresponding movement, S.M.62. The device illustrated is a Meccano demonstation model
but at the same time allow it to rotate independently. of an automatic change gear-box. The Rod on which the 13” Con-
The Rod 8 carries, in addition to the planetary Pinion, two 50- trate Wheel 1 is journalled is driven from thearmature spindleofthe
teeth Gears10and 11, and a 1” Gear 13. The Rod 9 carries a 50-teeth | Electric Motor through 3:1 reduction gear. A similar Contrate 2 is
Gear 14 and a 1”7 Gear 12, placed inside the cage, and another 50- secured on a Rod journalled in the gear-box in such a manner that
teeth Gear placed outside the cage at the opposite end to the sun its end is in line with the Rod carrying the Contrate 1. A Coupling
and planet wheels. with a 1” Rod held in each end is then placed loosely on the Rod,
The 95" Angle Girders forming the top and bottom members of and a 3" Pinion is mounted loosely on each Rod, being held in place
the main frame are fitted with two Flanged Brackets spaced from by a Collar 3.
the Girders by three Washers on each securing Bolt, A 5” Axle The Rod carrying the Contrate 2 has secured to it a $“and a {”
Rod is journalled in the outer holes of these Brackets, and carries Pinion, which engage in turn with the Gears 6and 7 when the Rod
two Couplings, in the upper one of which a 31* Axle is fitted, and on which the Gears are secured is moved laterally, A Crank 4 is
in the lower one a 41" Axle. These Rods carry Couplings that are secured to a short vertical Rod that carries also two Double Arm Cranks
connected by a 43" Rod. A third Coupling on the lower Rod connected by short lengths of cord to the Collars 3. The end of Crank 4
carries a Threaded Pin and a 1” Axle Rod, the Pin forming a handle is fitted with a Bolt, the shank of which engages between two Collars on
for the gear-change mechanism, while the 17 Rod fits into the holes S.M.62 the sliding shaft. A short piece of elastic 5, attached to the end of the
of a 4" Curved Strip, fixed as shown. To allow correct placing of upper Double Arm Crank and to the Motor, normally keeps the 3
Pinion and 50-teeth Gear 7 in mesh.
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AUTOMATIC REVERSING GEAR

S.M.63. In constructing models of lifts, cranes, cable railways, etc.,
itis often desirable to incorporate a mechanism that will give a periodical
reversal of the movement of the model for demonstration purposes. A
mechanism for this purpose is shown in §.M.63. The framework in this
example consists of 75" Angle Girders built up in the form of a square
with two channel section girders crossing it. The latter girders support
ashort channel section girder composed of two 21" Angle Girders bolted
in place in the position shown. At each side of this compound girder a
Flat Trunnion is bolted in place, the intermediate 71" compound girders
forming supports for these. The upper holes of the Trunnions each
carry one end of a 2" x ¥* Double Angle Strip.

A 2" Rod is journalled at its lower end in the short compound girder
already mentioned, the Double Angle Strip forming the upper support
tothe Rod. A 1" Pinion is secured on the Rod between its two bearings,
and above the Double Angle Strip a " throw Eccentric is carried. The
purpose of this will be described later.

The bottom edge of the 23" Girder supports the lower edge of a Flat
Trunnion, the upper hole of which forms a bearing for one end of a Rod : ]
mounted in reinforced bearings. The other end of the Rod
is journalled in the upper holes of a Trunnion bolted to the
outer edge of the frame of the mechanism. (It should be
noted that at all points where a Rod is journalled in a hole,
a Crank or Double Arm Crank is fitted to form a rein-
forced bearing). This above-mentioned Rod carriesa Worm
that is in constant engagement with the 1 Pinion of the
vertical shaft. A second }” Pinion engages with a 11"
Contrate Wheel journalled in suitable bearings and driven
from the source of power, an Electric Motor or similar unit.

At right angles to this latter Rod a second Rod is fitted so that 1t
is free to slide in bearings built up from Flat Trunnionsand Cranks.
This second Rod supports two }” Pinions that are brought alter-
nately into.engagement with the 1} Contrate Wheel by means of
the Eccentric that is coupled to the Rod
by a 3” Strip and Swivel Bearing. The
Strip is connected rigidly to the Swivel
: Bearing by a Pivot Bolt and Collar, the Gg
‘ spider " of the Swivel Bearing being allowed ¢
to rotate freely about the Rod. It is, however
prevented from moving laterally, independent of the Rod,
by means of two Collars. The action of the model will
now be seen. As the Contrate is rotated it drives the
Pinions of the sliding shaft and also slowly rotates the Eccentric. This latter action
causes the two Pinions to engage alternately with the Contrate, thus giving a
reverse to the Rod.

SILENT INTERMITTENT ROTARY MOTION

S.M.64. This mechanism is used in actual practice to drive an oii pump, but
may be applied to a great many Meccano models. It is positive in its action and
practically silent. The flywheel is secured on a Rod representing the pump
spindle, at the outer end of which is placed a Collar holding a 5" Strip in position.

his Strip is pivoted 23" from its lower end, and carries at its upper end a cam
built from one 23" Strip and one 13" Stripand a 23" small radius Curved Strip. The
complete cam is pivotally secured to the Strip by a §” Bolt, in such a position as to
allow the outer edge of the Curved Strip to engage with the groove cut in the
rim of the flywheel. A short length of Spring Cord is utilised to hold the cam
in position,
he lower end of the 53" Strip is secured by a lock-nutted Bolt to a 2” Strip
bolted to the strap extension of a Triple 4hrow Eccentric. This part is
mounted on one end of a Rod of suitable length that is connected up to the
source of power.

INTERMITTENT ROTARY MOTIONS

As the Eccentric turns, the cam on its upward movement jams and
carries the Flywheel with it. On the return stroke the cam face is
trailing, and does not impart motion to the wheel. To ensure the wheel
remaining stationary during the return stroke, a second cam is fitted,
similar to the first. It is attached to the frame of the model by a §* Bolt
and is held in contact with the wheel by a length of Spring Cord.

INTERMITTENT ROTARY MOTION

S.M.65. By means of this mechanism intermittent motion can be
imparted, to a rotary rod, of almost any duration and in a variety of
sequences. A 57-teeth Gear, fitted in this example with four Threaded
Pins, is mounted on a Pivot Bolt and driven by means of a Worm that is
in constant engagement with the Gear. This Worm is mounted on a
S.M.63 Red that is rotated from a shaft, running at right angles to it, by means of

a pair of 3" Bevel Gears. The end of the Rod protruding from the Worm
carries one half of a Dog Clutch, the other portion being secured to the inner end of a sliding Rod.
A Compression Spring on this Rod preserves contact between the two sections of the Dog Clutch
when the drive is being transmitted. As the Rod, driven by the Bevel Gears, rotates, however,
the pins in the 57-teeth Gear come into engagement with a tappet rod. The movement from
this is transmitted through a sliding Rod and Crank to the Rod
carrying the Compression Spring, and in this way the mem-
bers of the Dog Clutch are drawn apart.

CENTRIFUGAL INTERMITTENT MOTION

S.M.66. This device is really aspeed regulator, but because
of its unique action it falls under the heading of intermittent
rotary motion.

The demonstration framework is strongly constructed from
Angle Girders, but it may, of course, be altered to suit
individual requirements.

The 34" Gear Wheel 1 is secured to a 35" Rod journalled in
a 23" x %" Double Angle Strip attached to the top Angle
Girders of the frame. One end of a length of cord is wound
round this Rod, and the other end is attached toa
weight of approximately 4lb., which provides the
necessary driving power.

The 31" Gear meshes witha %" Pinion on a short
Rod, which also carries a 1” Bevel that is in engagement wiitn a 15" Bevel on the
vertical Rod 2. A Coupling is placed loosely on the Rod 2, beneath the 11" Bevel,
to form a bearing for one end of the Red carrying the " Bevel and Pinion. The
Coupling is spaced the necessary distance from the 11" Bevel by Washers to ensure
the correct engagement of the two Bevels and to prevent binding.

To the top end of the Rod 2 is secured a Coupling that carries an 114” Rod 5. This
Rod 5 carries a Coupling at each end, and to one of these Couplings a small weight is
attached by a short length of cord. The other Coupling has a 25-grammeWeight
attached rigidly to it to balance the effect of the suspended weight.

A 41" Rod 4 is now secured in the boss of a Double Arm Crank, and the latter js
bolted to the top of the framework in the position shown.

SMALL MALTESE CROSS MECHANISM

S.M.67. This type of mechanism is very largely used in cinematograph machines
for pulling the film through the projector in a series of intermittent movements, so
that each tiny picture is made to pause for a moment behind the lens. If the film
were pulled through in a continuous movement the screen would have the appear-
ance of a confused series of pictures instead of the familiar clear and steady picture,

The driving member consists of a Bush Wheel mounted on a suitable shaft and
fitted in seven of its holes with Threaded Bosses, six of which are held in place by
their Bolts. The remaining Threaded Boss is held in place by a 1" Threaded Rod
1and a Nut. The driving member, that rotates the drum carrying the film in an
actual machine, is represented in the model by two built-up fittings carried on
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one Rod. The inner fitting consists of a ** spider” taken from a Swivel Bearing, carrying four

Threaded Pins. These Threaded Pins lock the “ spider ™" securely to the Rod.
The second fitting is built up from a Coupling 2 carrying two 1}°
Rods. These parts are fitted at right-angles to each other by
securing them in the two outer, transverse holes of the Coupling.
The operation of the movement is as follows. As the driving
member rotates, the Threaded Rod 1 strikes one of the Threaded
Pins on the driven member, and at the same time the gap in the
circle of threaded Bosses allows one of the 11" Rods to pass. Except
when the Threaded Rod rotates it, the driven member is locked in
goslt.ion by the Rods in the Coupling 2 as they bear lightly against the
hreaded Bosses fitted on the Bush Wheel.

AUTO-RELEASE HOISTING DRUM

S.M.68. The main function of this mechanism is to give a con-
tinuous hoisting and releasing of a drophammer or similar Meccano
model. It is shown compressed into a very small space for fitting
into a small forging hammer, but, of course, it can be modified to
suit any model of this type. The base, a 3}" x 23" Flanged Plate, is
fitted, on each flange, with a 21" x 21" Flat Plate braced at one side by
a 33" x 1" Double Angle Strip. The driven Rod, fitted outside the framework
with a 1" Sprocket Wheel, carries a Worm 1, also a §” diam. }” face Pinion.

— : The Worm is in constant engagement with a 1” Pinion
that is secured on a Rod journalled in the upper holes of
two Trunnions bolted to the base of the mechanism. The
last-mentioned Rod carries a Handrail Support 2 which, in
» turning, strikes a 1" loose Pulley 3. This Pulley is free to
= rotate on the Rod 4 between two Collars.

The Rod 4 is capable of sliding in its bearings, but is held
| in its normal position by a Compression Spring kept in

place by a Collar and spaced away from the framework by
one Washer. In addition to the 1” Pulley, the sliding
Rod is fitted with a hoisting barrel composed of two 13”
Flanged Wheels and also a 50-teeth Gear. The §” Pinion,
already mentioned, meshes with this Gear except when
the Handrail Support 2 is pressing against the Pulley 3,
disengaging the hoisting drum.

INTERMITTENT ROTARY STRIKER

S.M.69. In distance indicators, revolution counters, and other
similar recordifig’ instruments, some form of striking mechanism
is usually incorporated, whether it be simple ratchet movement, or
one of the more complicated striking motions. In 5.M.69 is shown
a simple method of reproducing one of these striking mechanisms.

In this example it is fitted to a distance recording apparatus. One
pair of road wheels carries on its axle a Worm that meshes with a
1" Pinion driving a short vertical Rod. This Rod is journalled in
one of the holes in the Flanged Plate forming the base, and also in
the centre hole of a 21" X 1* Double Angle Strip secured under-
neath the base. A 17 fast Pulley is fixed on the Rod so that it bears
lightly against the Flanged Plate, and above it is secured a Coupling.

Agentre Fork in the unoccupied end of the longitudinal bore of
the Coupling forms the striker. As the striker rotates it engages
with the teeth of a 2” Sprocket Wheel, one tooth being ** picked"
for every revolution of the striker.

The Sprocket Wheel is carried on a 2 Rod journalled in bearings
similar to those carrying the striker Rod. At its lower end this 2in. Rod is fitted with a second
2” Sprocket Wheel representing a ratchet wheel, the pawl being formed from a 21" Strip, bent
to the required shape and attached to the base of the model by two nuts and bolts. Two circles
of thin paper are now cut and pasted to the base plate as shown in the illustration.

Intermittent Rotary Motions—(continued)

These circles are graduated according to the size of the road wheels. If 2" Pulleys, with a thin
strip of paper pasted round their rims, are used as road wheels, the striker will rotate once in 10
feet. The paper disc corresponding to the striker may therefore be graduated into 10 spaces

__representing feet, and 120 spaces representinginches. The disc for the Sprocket Wheel must be

T divided into 36 spaces, corresponding to the number of teeth on the
Sprocket ; and each of these will correspond to 10 feet. This
machine is therefore capable, without repetition, of measuring

distances up to 360 feet.

AUTOMATIC DECLUTCHING MOVEMENT

S$.M.70. Many occasions for the use of an intermittent rotary
motion are to be found in Meccano model-building. In the mechan-
ism shown in 5.M.70 the motion is started and stopped by the auto-
matic engagement and disengagement of a clutch, and there is little
possibility of the timing varying, for the stop that checks the move-
ment is controlled by the motion itself.

The entire mechanism may be built as one with an Electric Motor,
thus simplifying its incorporation in a model. The drive is conveyed
by 2 Worm to the 57-teeth Gear on a 5 Rod journalled in two
Trunnions. The Trunnions are spaced from the Plate by Washers to
allow clearance for the 57-teeth Gear. A 131" diameter Flanged

+ Wheel 1 is fixed on the Rod, at the outer end of which is a Bush
Wheel. A Socket Coupling is fitted with a ” Pinion and Bush Wheel, which
should be carefully trued up so that the unit rotates freely on the Rod.

A 17 loose Pulley carrying the Rubber Ring 2
is placed between the Bush Wheel and the
Flanged Wheel 1, and a Compression Spring at
the other end of the sliding unit normally holds
the Wheels in close contact with the Ring, so
that the drive is transmitted through the 1*
Pinion to the }” ContrateWheel 3.

The Bush Wheel on the end of the 5° Rod
carries two Collars 4 that are free to rotate on
1* Bolts. As the Bush Wheel rotates, the
Collars force the 17 loose Pulley 5 downward. S.M.69
The Pulley is free to turn on a 21" Rod held in a Coupling fitted
on a 13" Rod 6, which is also carried in a Coupling by means of
which it is pivotally attached to the Motor side plate.

The upper end of the Rod 6 engages the selector groove of the
Socket Coupling, and downward movement of the Pulley 5
causes the Rod to force the Bush Wheel out of engagement with
the Rubber Ring 2, thus bringing the driven shaft to a standstill
until the clutch is re-engaged.

LARGE MALTESE CROSS MECHANISM
S.M.71. This mechanism is similar to that described in §.M.67,
and although suitable only for comparatively slow speeds, is
considerably easier to adjust than the smaller model. The frame-
work in this instance is built up from 5} and 31" Angle Girders
braced by means of 1 Corner Brackets, but, of course, will be
dispensed with when the mechanism is incorporated in a model.

The driving member consists of a Face Plate 1 mounted on a short Rod and fitted

§.M.70 With five 1" loose Pulleys held in place by means of }” Bolts. At the back of the

. Face Plate, but on the same Rod, is fitted a Crank carrying a 2” Slotted Strip, the

slot of which forms an adjustable support for a 3" Bolt carrying a " loose Pulley.

This Pulley is free to rotate on the Bolt and is prevented from moving along its shank by means
of Washers.

The cross is composed, at its centre, of two Double Arm Cranks placed, with their bosses

pointing in opposite directions on a Rod of suitable length. As will be seen in the illustration,




Section VI.

Strips held in place by Flat Brackets.

rotates, the }” loose Pulley 2 engages with
the slots in the driven member, and during
the pauses the cross is prevented from
turning by the five }” loose Pulleys secured
on the Face Plate 1.

CONSTANT ENGAGEMENT
INTERMITTENT MOTION

S$.M.72. In most movements that trans-
form a continuous rotary motion into an
intermittent rotary motion, some part of the
4 mechanism is periodically out of engagement.
= Unless a suitable locking mechanism is incorporated
this means that the disengaged section of the move-
ment is practically out of control for a short period,
and therefore is liable to error. The mechanism
shown in 5.M.72 avoids this difficulty, and transmits
timed impulses to a shaft accurately and without
the least danger of slip. In the model the base consists of a 53" x 23" Flat Plate
fitted on the reverse side with two bearings formed from Double Bent Strips.
The lower bearing carries a short Rod coupled to a driving shaft and fitted with
a1” Gear Wheel 5. This Gear engages with a half section of a 3" gear built up
from a Bush Wheel 4 and two Rack Segments 2. The Bush Wheel is locked on
a Rod 1 that transmits the intermittent drive to the desired point of a model.
A third Rack Segment 3, bolted to a 15" Strip, is free to swing about the Rod 1,
a Collar being used to hold it in position.

A short length of Spring Cord is now fitted, one end of this being secured to

the Bolt that connects the Rack Segment 3 to its 13" Strip. The other end of this Spring Cord

is passed once round the boss of the Bush Wheel 4 and held in place by
the Set-screw. In order to enable the mechanism to work correctly,
a load sufficient to overcome the resistance of the Spring Cord must be
placed on the Rod carrying the 1" Gear Wheel 5. As the Rod 1
rotates, the 1" Gear turns until the end of the two fixed Rack
Segments is reached. Immediately the Gear passes on to the
Segment 3, that Segment stops under the influence of the Spring
Cord. It continues its movement, however, when the end of the
two Segments 2 come into contact with it on the reverse side. As
soon as it passes the Gear 5, itis returned to its normal position,
ready for another cycle, by the Spring Cord.

VARIABLE RATCHET MOVEMENT

S§.M.73. The necessity sometimes arises to adjust the feed of a

ratchet without stopping the driving mechanism, and an ingenious arrangement for carrying this
out is shown in S.M.73. The Bush Wheel 1 forms the driving crank that imparts reciprocating
motion to the 54” Strip forming the connecting rod. The end of this Strip is connected to two
pivoted links, one of which is attached by a bolt and lock-nuts to a 1” Triangular Plate at the end The 1"x %" Angle Brackets call for particular
of the 2” Strip swinging about the Rod that carries the 57-teeth Gear, The Strip is spaced from
the Gear by two Washers, and at its other end is a Pivot Bolt carrying a Pawl 4 that is held in
constant engagement with the Gear Wheel by a length of Spring Cord. A second Pawl prevents

backward movement of the Gear.

k The 2” Strip 2 is pivoted on a Bolt that is screwed into the end hole of a Threaded Boss and
locked by a nut. The Threaded Boss is carried on a 2° Screwed Rod, the upper end of which is

Intermittent

the rear Double Arm Crank carries two 44" Strips, placed
parallel to the front Double Arm Crank. Two further 41°
Strips are bolted to the front Double Arm Crank and also to
the first pair, to which they are at right angles, and the
corners are now filled in by means of 23" small radius Curved

It will now be seen that as the arm on the driving member

meccanoindex.co.uk
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The adjustment of this movement is very
fine, and considerable patience must be
exercised before an accurate beat is obtained.

attention in this direction, but before these are
adjusted the }” Reversed Angle Brackets 77
must be trued-up. This can be easily accom-
plished by making use of a circle, drawn on a
sheet of paper, and divided in eight equal
segments,

Rotary Motions—(continued)

fitted with a handwheel 3. By operating this wheel the position of the link 2 can be varied, and
when the Threaded Boss is at the lower end of its Screwed Rod the maximum movement is
imparted to the swinging Strip carrying a Pawl 4, which causes the 57-teeth Gear to move
through a corresponding distance. As the link 2 is raised the movement of the connecting rod
is partially absorbed by the two 2 Strips, and the movement of the Pawl is decreased until it
reaches its minimum when the Threaded Boss carrying the link 2 reaches the end of its travel.

If very fine adjustments of feed are required, 37

arger gear should be substituted for the 57-
teeth gear. The smallest variation possible with this Gear is 1/57th of a
revolution, that is the movement through one tooth of the gear; but by
using a 23" or 31" Gear, adjustments as fine as 1/95th or 1/133rd of a revolution

can made.
CLOCK ESCAPEMENT

S.M.74. The ordinary clock, fitted with a pendulum, incorporates one of
the most ingenious, yet simple, controlling mechanisms ever used in engineering.
By means of this movement it is possible to make an actual clock run for an
amazing length of time, many on one winding being capable of operating
without a stop for over a year. Such accurate time-pieces as the master
clock at Greenwich Observatory and others at similar institutions throughout
the world have been in operation without a pause for a great number of
years, and owing to the careful workmanship exercised in their construction,
have never varied more than a fraction of a minute during periods extending
over years. This amazing accuracy is chiefly the result of the use of the
escapement mechanism, a reproduction of which is shown in 5.M.74. This
example is shown incorporated in the Meccano Grandfather Clock ; many
models of which have been in use for many years and have given complete
satisfaction.

The escapement wheel consists of a Face Plate 76 fitted with eight 1 Re-
versed Angle Brackets 77. Each of these is held in place by one nut and
bolt 78 and care must be taken to see that the distance between the Reversed
Angle Brackets is the same in each case.

The pallet is suspended above the escapement wheel and is constructed in
the following manner. A Crank 73 is carried on the same Rod as the crutch
operating the pendulum. A 11" Strip is bolted to this Crank together with
two 23" large radius Curved Strips, the points at which each of these parts
are connected together being the positions for two 1" X §*Angle Brackets 75, As
the pendulum
swings, the escape-
ment  wheel s
allowed to rotate
one tooth at a
time by the Angle
Brackets, and at
the same time
sufficient energy is
transmitted to the
pallet to keep the
pendulum in
motion.
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Section VII. CRANKS, CAMS AND ECCENTRICS
SIMPLE CRANKSHAFT SLIDE CRANK MOVEMENT
$.M.75. Inan engine where an ordinary type of balanced S.M.77. One of the disadvantages of a steam engine
crank is required an arrangement similar to that shown in of normal design is the great comparative distance
$.M.75 will be found very suitable. Its construction is between the crank and cylinder cover, this waste of
¢ comparatively simple, and because of this it may be incor- space being largely due to the length of the connecting
porated inalmostany model. Ifasmallercrankis required rod necessary for economical working. Many ways of
it can be built up from two Double Arm Cranks reducing this distance have been invented from time to
fitted at their unoccupied arms with 1 Corner time, and among these is the slide-crank. This ar-
Brackets representing balance weight. rangement overcomes the difficulty of the connecting
In this example each crank web is built up from a rod entirely, and although the frictional losses in the
Triangular Plate fitted with two Cranks, one of moving parts are slightly higher than those in the more
which has its boss in the centre of one side of the usual mechanism, the exceptional neatness of the
Plate, the other having its boss at the apex of the arrangement makes it preferable in many cases.
Plate on the inside. When the two webs are com- The base of the Meccano reproduc(_lon of the move-
pleted they are joined together by a1” Rod forming ment consists of a 31" x 23" Flanged Plate fitted at one
the crank pin on which is carried a Coupling. end with a Flat Trunnion and three holes from the [
The crank pin passes through the end trans- same end with a Trunnion. One of these parts .
verse bore of this Coupling. The end]vertical supports a 31" Strip while the other carries a o S.M.76
. tapped hole is fitted with a Handrail Support 54" Strip, both of which are connected together 2 10 =

representing a grease box, the shank of which
is fitted with three Washers to prevent it from
S.M.75 — gripping the Rod. On one side of the crank is a short Rod
forming part of the crankshaft, the part on the other Rod
consisting of a considerably longer Rod carrying a Triple Throw Eccentricand a
1 Sprocket Wheel. The Sprocket forms a connection between the crank-
shaft and governor. The Eccentric, which is set at 180 deg. to the crank, is
connected either direct to the valve or, in more complicated models, to the
valve gear. The connecting rod, coupling up the crank with the piston rod,
consists of a Rod of any suitable length. |f desired the Coupling may be dis-
pensed with and a Strip used as the connecting rod.

TRIPLICATED CRANKSHAFT

S$.M.76. This model is a reproduction of a special formation of cranks

. designed primarily for use in connection with Doxford type oil engines.
In these engines the cylinders each contain two pistons working in opposite
directions to each other, although both are actuated at the same time. One
piston moves downward as the other moves upward, the movement being
reversed for every cycle of operation. This twin movement is coupled up
to the crankshaft by means of three connecting rods, the two outside
connecting rods working in unison,as they are attached to the upper piston.
The main section of each threefold crank consists of two separate webs,
each of which is constructed from two 21" Strips and two Cranks, these
Cranks being bolted to opposite sides of the Strips at each end. At the
point 10 the two webs are joined rigidly together by a 1” Rod, a 3}” Strip being carried on the
Rod between the two Cranks. This Strip is coupled to the bottom end of the lower piston

at the point shown, by means of a 11" x " Double
Angle Strip. The 54" Strip carries at its upper end a Double BFacket and a second similar
part at a point 3 from the base.  The two outer flanges of these Brackets support a 3°
Strip on which two Eye Pieces slide, these having been fitted before the Strip was finally
bolted in position. It should be noted that Washers are placed under the 3" Strip on its
securing Bolts for spacing purposes.

The two Eye Pieces are both arranged about 1" apart on a 5" Rod, and are secured in
position by grub-screws.  The upper end of this Rod may be extended as desired in order
to enable it to pass into the cylinder. The lower end of the Rod carries two Collars, each of
which is fitted with a 13" Strip 2 and 3. Bolts fitted with two Washers each form the

necessary connections. The inner edges of the two Strips must be so arranged that the
shank of a §” Bolt 1 fits snugly between them without jamming. This Bolt is attached to
a Bush Wheel by two nuts, the shaft on which the Bush Wheel is fitted forming the

crankshaft.
A NEAT CRANKSHAFT

$.M.78. This example illustrates a novel method of building up small crankshafts of one
or more throws ; that shown is a triple-throw two bearing crankshaft. The crank webs
are constructed by screwing the head of a grub-screw into one of the holes of a Collar so
that one half of its shank is left projecting beyond the surface of the Collar.
A second Collar is then screwed on to the shank of the grub screw and
tightened up so that both Collars are secured firmly. The centre web por-
tion consists of two Collars secured by grub-screws to a ** spider’ removed ‘
from a Swivel Bearing, so that they are at right angles to one another. Grub-
screws inserted in the remaining tapped
77 holes of the various Collars serve to
i secure in place the crankpins and journals 2

rod carrying an End Bearing by a §” Bolt that is held in place by lock-nuts. of the crankshaft. The connecting rods
consist of Screwed Rods that are partially inserted in the grub-
o Eat;h of tdhe sm:l-llwsebs 9 an: 11 is built up from two screw holes of Collars that turn freely on the crankpins.
ranks and two 13” Strips, the entire assembly bein
secured together by a slngle nutand bolt. The:c web§ SUN AND PLANET MECHANISM 3 ¢
are attached to the unoccupied ends of the larger S.M.79. “ Sun and planet "' gear is used to convert the reci-
. cranks by means of 1” Rods carrying 34" Strips 12 in a procating motion of a piston into rotary motion. The Strip 1
~ similar manner to that already described, and pivotally represents the connecting rod. This Strip is bolted to a g7-
attached to the lower ends of 111" Rods by Bolts teeth Gear Wheel 2, which is free to move about a Pivot Bolt 3
carried in the threaded transverse holes of Collars. The secured to a 2" Strip 4. The Strip 1 should be spaced away s
upper ends of the 113" Rods are joined by short Strips, the centres from the Gear Wheel 2 by means of a Washer placed on each A A s
of which are connected by a Coupling to the upper piston rod. of the two Bolts shown, in order that the Strip may clear the § ,,

Similarly, a three or four-fold crankshaft may be built up on a second Gear Wheel 5 when in motion, whilst another Washer AN )
small scale suitable for a car engine or other similar movement. should be placed on the Pivot Bolt 3 behind the Wheel 2. S.M.79 K C AN
1
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Section VIl. Cranks, Cams and Eccentrics—(continued)

DIESEL ENGINE CAMSHAFT

When the Motor is set in motion, the Eccentric strap

strikes the upper end of the Rod once in each revolution,

S.M.80. The cam in its various forms finds a wide range

so that it receives a series of blows in quick succession, and

of uses in the engineering world, and is particularly suitable
for giving the short travel required by the valves of petrol
and heavy oil engines.

This mechanism is a good example of the use of cams in
Diesel engineering, the illustration showing four of the
eight cylinders of a Meccano model M.A.N. airless injection
engine. The drive to the camshaft is transmitted through
a system of bevel gears from the crankshaft so that the
cams rotate at half the speed of the cranks.

The camshaft is supported at each end and in the centre
by 11" Angle Girders suitably braced by small Corner
Brackets. The cams are represented by Bolts screwed
into the tapped holes of Collars and their setting is deter-
mined according to the sequence in which the valves are
to operate. Each cylinder in this example is fitted with
three valves, the two on the outside being the exhaust and
scavenger valves respectively.

The inlet valve rocker arm consists of a 21" large radius
Curved Strip pivoted at its centre hole on the same Rod as
the other valves already mentioned. The end of the
rocker arm, overhanging the cylinder head, is fitted with a Coupling in the longi-
tudinal bore of which is gripped a 1} Rod. This forms the inlet valve rod, and the
valve spring is represented by a Compression Srring. The various rocker arms

are prevented from moving sideways by a series
of Collar and Washers arranged as shown.

A COMPACT TAPPET
MOVEMENT

S.M.81. This arrangement will be found useful in
instances where a very rapid oscillation of a rod is re-
quired. In the example it is shown fitted to a model
engraving machine, with which it is possible to do
remarkably good work.

The mechanism is mounted between the side plates
of an Eé Electric Motor. A 1%” Pinion on the Motor armature spindle drives a
57-teeth Gear on a secondary shaft carrying a 17 Sprocket Wheel. This drives,
through a short length of Chain, a §” Sprocket on a Rod fitted with a Single Throw
Eccentric, the strap exténsion of which is passed through an Eye Piece 1 pivoted on
a Pivot Bolt inserted through one of the Motor side plates. Four Washers are
placed on the Pivot Bolt between the Eye Piece and motor side plate.

As the Eccentric moves up and down it strikes the end of the Axle Rod 2, which
is filed to a point to form the engraving tool. This
Rod is free to slide in a Double Bracket and 15" X 3"
Double Angle Strip attached to a framework of
Strips bolted to the side plates of the Motor. At its
upper end the Rod carries a Collar and Compression
Spring, and a second Collar, free to slide on the Rod,
is placed below the Spring for spacing purposes.

The Rod is grevented from rotating by means of a
Flat Bracket 3 fixed to a Collar placed below the
Double Angle Strip. The Bolt fixing the Bracket
carries a Washer under its head, and a second Washer
between the Flat Bracket and Collar. A Collar
beneath the Double Angle Strip prevents the Rod
from being raised to its full extent by the action of
the Compression Spring.

1 as shown, in order to prevent the Paw| from being pressed

is forced down against the action of the Compression
Spring, which returns it to its original position before it is
forced down again. The position of the Rod should be so
adjusted that its maximum movement is only about 1/16th
inch. As the Rod is applied to a metal surface the con-
tinuous up-and-down movement punches a series of tiny
depressions in the metal.

CAMS

Cams are used for a large number of purposes in Meccano
model building, almost any design being possible with the
aid of remarkably few parts. Tappet rods for use with
the cams may simply consist of the edge of a Strip, or, for
more accurate work, a small roller carried at one end ofa
Rod or Strip. A small Flanged Wheel or Pulley can be
used for this roller.

S.M.82 shows a neat cam for use where a very rapid
action is not required. Each side consists of a 13 Pulley
or Bush Wheel 1 and the two are connected together by
three Double Brackets 2. In order to prevent the rims of
the pulleys from being damaged, a Washer is placed on the
shank of each Bolt between the Pulleys and Double
Brackets.

S.M.B3. This Cam gives a rapid rise and fall of the tappet
rod, with a quick reversal of the direction in which the
tappet is moving. This is accomplished by securing two 23"
large radius Curved Strips on a Face Plate as shown.

S.M.B4. Where a comparatively slow rise but quick drop
is necessary, the Cam shown in this example will be found
useful. The Bush Wheel forming the Cam disc is fitted with
a Pawl, without boss. A nut and bolt form the necessary
connection, a second nut and bolt being used to form a stop,

level with the edge of the Bush Wheel.

S.M.B5. Smaller reproductions of 5.M.83 can easily
be built up from a Bush Wheel, or other similar part,
and a 17 Corner Bracket as shown in the illustration.

VARIABLE ECCENTRIC s M8

S.M.86. With the present range of Meccano Eccen-
trics it is possible to obtain throws of 1, §“, and 1”, and these will be found
suitable for most purposes. Sometimes, however,
the necessity arises for an Eccentric giving a different
throw, and with the arrangement shown in 5.M.86
it is possible to vary the throw within very fine limits.
It will be seen that the Eccentric is not mounted
direct on the shaft, but ona Threaded Pin screwed
tightly into the end transverse tapped bore of a
Coupling, which is secured on the end of the Rod.

By adjusting the position of the Eccentric in rela-
tion to the Coupling, it is possible to obtain a
maximum throw of }°, which can be reduced until
no movement at all is given to the connecting link.
By substituting a Crank for the Coupling, or by
usinga Triple Throw Eccentric, further variations
are obtainable.




Section VII.

DRIVE

operated either by rocker arms and push rods from

head and
act directly on the ends of the rockers. The
latter method is the better of the two for
many reasons, but the drive from the crank-
shaft to the overhead cam-
shaft must possess hard-
wearing qualities be com-
paratively noiseless, and must
not require constant check-
ing for adjustment. 5.M.87
illustrates a Meccano demon-
stration model of a novel
form of patented overhead
camshaft drive.

The model consists of two
Rods mounted in suitable
bearings one above the other.
The lower Rod is driven in
actual practice by a 2:1
reduction gear off the front
end of the crankshaft and the
upper Rod represents the overhead camshaft. Each
Rod has three Eccentrics secured to it, the point of
maximum throw of each being 120 degrees from
that of its fellow on the same Rod. Each set of
Eccentrics on the lower Red is connected
to those on the camshaft by Strips”
bolted to the eccentric * straps.” Care-
ful adjustment of the Eccentrics on their
respective Rods in relation to one another is necessary in order to obtain a smooth
and easy drive.
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S.M.87

SMOOTH MOVEMENT CAM

S.M.B8. The cam disc consists of a 11" Pulley attached by one nut and bolt
to a Face Plate. The Rod carrying this Face Plate is journalled in the model in
one of the holes of the vertical plate, and also in the boss of a Double
Arm Crank. The end of the Rod passes for a distance of about 3*
through the boss of the Face Plate. This shaft extension also passes
through the inner hole of the 13" Pulley, and in this way prevents
the part from twisting on its one retaining bolt.

The tappet arm is regoresented by a 43" Strip carrying at its fixed
endaCrank. A Pivot Bolt passes through this Crank and is locked to the vertical plate by means
of two nuts.  As will be seen, the edge of the tappet arm rests in the groove of the 13 Pulley,
the movement being transmitted to the desired point by a Strip pivotally attached to the tappet
as shown.

BIG END FOR MECCANO CRANKSHAFT
S.M.89. The Meccano Crankshaft is designed to give a stroke of 17, but because it is made

entirely from one length of rod it is often deI!cult to design a suitable big end for use with it.
If Strips are to be used to represent the connecting rod, their ends can easily be passed round the

S.M.87. Overhead valves have become common on
motor car engines because they are more efficient than
side valves. The valves of such engines can be

camshaft placed in the position usual with side-valve
engines, or the camshaft itself may be placed above the
arallel with the crankshaft, so that the cams

18
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Cranks, Cams and Eccentrics—(continued)
A SILENT OVERHEAD CAMSHAFT

angles of the crankshaft, but where a Rod is to be used to represent the connecting rod, the
attachment will prove somewhat more complicated. 5.M.89 irlustratcs one method of accom-
lishing this.

i A Spgring Clip 5 is first clipped on to the centre of the cranked portion of the Crankshaft, and
on each side of this is carried a Washer. On the outside of each of the Washers is plazed a 11"
Strip, and these are connected together by means of a Coupling1. A 1 Bolt 3 passes completely
through the two 13" Strips at their centre holes and also through the inner transverse tapped
hole of the Coupling 1. The outer tapped holes are fitted with set-screws 4 under the heads of
which a Washer is placed. These Washers allow the connecting rod 2 to pass into the longi-
tudinal bore of the Coupling easily, a grub-screw holding it securely in place.

QUICK ACTION CAM MOVEMENT

§.M.90 In contrasttoS5.M.88, this mechanism has been designed togive
a sharp drop once every revolution. It is shown in the illustration
fitted into the Meccano Loom, Leaflet No. 16a, but it can be incor-
porated in a great many other models. It can also be used as a quick-
return motion if the tappet rod is loaded sufficiently with Springs.

On account of the strain under which it works, the Rod carrying
the cam should be carried in reinforced bearings built up from
Double Arm Cranks as described in 5.M.131. The cam is built up
from two Bush Wheels, three holes in each of which carry 1 Bolts.
Each of these Bolts carries a Collar on its shank, and the three Collars
in this way form a suitable cam surface. If necessary these Collars
may be made to rotate by locking the Bolts to the Bush Wheels
by nuts.

The tappet arm is built up from two 51" Strips bolted to-
gether at the moving end by two nutsand bolts. One of these
bolts also holds a 2” Flat Girder in place, and the other,
although passing through both the Flat Girder and Strips, isa
pivoted joint only, by means of which an End Bearing is
secured to the tappet arm. This End Bearing is secured to
the bottom of a long Rod, which,in the Loom, couples up the
cam mechanism with the picking mechanism.

The stationary end of the tappet arm is fitted one hole from
the end with a 1” Bolt. The shank of this Bolt
carries a Collar for spacing purposes, and the entire

| unit is attached to a 53" x 23" Flat Plate by two
nuts.  These nuts are placed one on each side of
the Plate and hold the Bolt rigid.

Side play in the tappet arm is prevented in the
following manner. %wa vertical 33" St\l;\i})s are
secured together at each end by 3 Bolts, Washers
being placed between the Strips for spacing pur-
poses. The 3" Bolts each
holda 3 x 1* Angle Bracket
in place, by means of which
the 31" Strips are attached
to two transverse Strips
of any suitable length,
The centre section of
the tappet arm passes between the two Strips
the inner faces of which take up any lateral
strain applied to the movement. If necessary
the mechanism may be spring loaded by
connecting one end of a Spring to the 53" Strips four holes from
their lower ends. The free end of the Spring may then be at-
tached by a §” Bolt to the bottom row of holes in the 53" x 23" Flat
Plate already mentioned.
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Section VIIl. CLUTCHES AND FRICTION DRIVES

This free wheel comprises two 3” Pulleys joined together by means of two 2° Screwed Rods.
PAWL AND RATCHET FREE WHEEL Four nuts on each of the Rods serve to hold the Pulleys such a distance apart that two 15" Flanged

S.M.91. A “free-wheel " movement of this type can be used in all models where it is Wheels 1 can be accommodated in the space between.
required to transmit the drive in one direction only, as in model bicycles, clock-winding mechan- The Flanged Wheels are butted together face to face and secured on a 3;" Rod that is free to
isms, models operated by treadles, pedal motors, etc. It is invaluable also for converting turn in the bosses of the 3 Pulleys. A short length of Meccano Cord 2 is d!oubled and wrapped

reciprocating motion into intermittent rotary motion. round the Wheels, and the free ends are then passed through the loop formed in the cord and
The free-wheel mechanism is shown attached to a 3" Sprocket Wheel, but secured to one of the Screwed Rods as shown in the illustration. It will be
this may be replaced by a 31" Gear Wheel, large Pulley, or Face Plate, etc. found that when the 3} Rod is prevented from rotating it is possible to turn
The Sprocket revolves freely on its axle, but is kept in position by the the 3" Pulleys easily in one direction, but in the reverse direction consider-
Ratchet Wheel secured to the axle on one side and a Collar on the other side. ably greater effort is needed.
Two Pawls are mounted pivotally on the face of the Sprocket by means of \ This apparatus could be included in the drive of a model Big Wheel or
Pivot Bolts and lock-nuts, and are held in engagement with the ratchet by lr roundabout so that, when the Motor is stopped, instead of the model
W

pieces of Spring Cord attached to set-screws in the Pawls and also ¢ the face o coming to an abrupt standstill and straining the gearing, it comes to rest
of the Sprocket. It will be evident that the axle and Sprocket Wheel can gradually.

each move independently in one direction only. The driving power may be S.M.93a. |If space is very limited and the load somewhat bigger than is
imparted primarily to either the axle or the Sprocket, to suit thought desirable to drive through 5.M.93,an
requirements. Anchoring Spring for Cord will be found to
act perfectly. The spring is mounted on the
Rod carrying the Gear, preferably a 57-teeth
Gear, that is to freewheel. A 1" X" Angle
Bracket attached to the Gear

at one of its outside holes is
secured in place in sucha way s
that its horizon-
tally arranged hole
fits over the loop =}
of the Spring.

When rotating one

way the Gears tend

to unwind the coil of
the Spring, and it is thus

FRICTION FREE WHEEL

S$.M.92. The usual type of free
wheel makes use of pawls and
ratchets as illustrated in S.M.91,
but in this example an interesting
substitute has been found for this
noisy and often cumbersome ratchet g
type of mechanism.

A Coupling 3 is secured to a Rod,
which also has a Flanged Wheel 1
mounted freely on it. The Flanged
Wheel is spaced away from the Coup-
ling by four Washers, and is attached to

a 1" Gear by a Socket Coupling. The prevented from grip-
1 Gear meshes with a second similar Gear secured on a ping the Rod. When the Gear rotates in
7 Rod that carries also a 2” Sprocket Wheel. the opposite direction, however, the coiled
! In each of the end transverse bores of the Coupling is spring tends to grip the Rod, and in this way
secured a Threaded Pin in such a manner that the square a positive drive is imparted to the driven

shaft.

The excessive friction of this
mechanism when free-wheeling
will prohibit it from many models, .
but no doubt many occasions will occur when it will be found useful.

CLUTCH CONTROLLED GEAR-BOX

5.M.94. This example shows an extremely simple and efficient gear-box
of the constant mesh type. The great advantage of this type is that the shafts
do not have to be moved in order to change gear, hence the driving connections
are simplified and wear and tear on gears is minimised.

The driving shaft has two 17 fast Pulleys 3 and 4 secured to it. Placed against
these Pulleys, but loose on the shaft, are a 50-teeth Gear Wheel 1 and 1” Gear
Wheel 2. Also on the shaft are two Compression Springs mounted between
Woashers and placed one on each side of a Collar 6, which is also free on the shaft.

shanks are on opposite sides, and the
flats of the shanks are turned at an angle
to the longitudinal axis of the Coupling.
Two Collars are free to * float " inside
the Flanged Wheel. When the Coupling
is turned in a certain direction the Collars will be found to jam between the
flange of the wheel and the inclined edges of the Threaded Pin shanks, so
locking the Flanged Wheel to the rotating Rod. When, on the other hand, the
Coupling is turned in the reverse direction, the Collars ride idly and the Rod
is free to rotate independently of the Flanged Wheel.

In practice a device of this kind has important advantages over the ordinary
ratchet and pawl mechanism, in that it is quicker and smoother in action and
there is less wear and tear,

These advantages render it particularly suitable for use in, say, the Meccano
model of the Constantinesco 'l?orque Converter. In the existing model a pawl
and ratchet device is employed, and in certain conditions of working the pawl The Collar is connected to a lever 5 that is attached pivotally to the base
may fail to make proper engagement with the next tooth of the ratchet. With plate by a bolt and two lock-nuts. With the lever normal, or in the central
this apparatus, however, the slightest reverse movement of the Flanged Wheel S.M.91 position, no power is transmitted to the secondary Rod 7, but on moving the
locks the two parts of the free wheel together. ok lever to one side or the other, one of the Springs is caused to press its respective Gear Wheel

firmly against a rubber-shod Pulley, and consequently the Gear Wheel commences to revolve
CORD OPERATED FREE WHEEL “solid" with the driving shaft, while the other &ear Wheel continues to ride idly upon it. Hence
S.M.93. Although this movement is considerably simpler than 5.M.92 and almost as efficient, slight movements of the lever 5 will throw the Rod 7 out of engagement, cause it to be driven
it is unsuitable for heavy transmission owing to excessive wear of the cord. It will be found an at the same speed as the driving shaft, or to rotate twice as fast as the driving shaft.
excellent substitute for more complicated mechanisms of a similar nature, however. It should be a simple matter to construct on the lines suggested above an efficient gear-box.
19
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Section VIII.

SIMPLE FRICTION CLUTCH

S.M.95. This type of clutch is suitable for use in model motor cars, etc., for it enables the
driving power to be picked up smoothly and gradually. The 1” Pulley 1 on the Rod 2 forms the
male portion of the clutch and is fitted with a Rubber Ring. The female clutch member

Clutches and Friction Drives—(continued)

the driving plate the maximum speed is attained by the driven shaft, and as the wheels slide over
to the right the shaft 2 slows down, and stops entirely when the central position is reached by the
differential unit.

As it continues to slide to the right, the shaft 2 slowly rotates again, but this time in the
reverse direction, and the maximum speed is attained when the Wheel 5 is in the extreme right

consists of a Flanged Wheel 3, with set-screw removed, placed on the
end of a Rod 4.

The Flanged Wheel must slide longitudinally on the Rod 4, and yet
be mounted in such a way that when it is engaged by the clutch
member 1 it transmits power to the Rod 4. This is accomplished in
the following manner. Two Angle Brackets, bolted to the Flanged
Wheel by 2“ Bolts and spaced therefrom by Collars, engage by their
slotted holes with the shanks of two set-screws inserted in the
““ spider " or central collar 5 of a Universal Coupling. This ** spider”
is secured to the Rod 4, and a portion of a Compression Spring 6 is
inserted between it and the boss of the Flanged Wheel. For this
purpose it will be necessary to cut the spring approximately in half.
The Spring normally holds the Flanged Wheel in engagement with

the Rubber Ring on the Pulley 1, but the

2 5 Flanged Wheel can be forced back on the Rod

/ 4 to an extent just sufficient to throw it out

of gear with the clutch member 1.

he end of Rod 2 should be allowed to

enter the boss of the Wheel 3, in order to

obtain additional support. The clutch with- .

drawal mechanism should consist of suitable arms or * claws " resting

on the flange of the Wheel 3 and engaging its rim, so that by the opera-

tion of a convenient hand or foot lever, the Wheel 3 can be forced back
against the spring.

VARIABLE SPEED GEAR

3 6
5.M.95

S§.M.96. The ingenious variable speed ?car shown is based on the principle of the differential

gear that forms such an important part of the transmission system of a motor car. If the gear
described here is compared with the Meccano differential gear 5.M.53, it will be seen that the
two mechanisms are very similar. The Pulley Wheels 4 and 5 take the place of the road wheels
of a car, but are not secured td the shaft 2. f

The drive is taken up by the 24" Gear Wheel 1 mounted on a 2" Rod journalled in a Double
Bent Strip and a Double Arm Crank. A 4” Circular Plate is fixed to a Bush Wheel on the end of
the Rod, and drives two 11" Pulleys fitted with Dunlop Tyres 4 and5.
The Pulleys are held in Socket CouPIings. the inner ends of which
carry 3° Bevel Wheels. A “spider " 3 taken from a Swivel Bearing
or Universal Coupling is fixed on the 8” Rod 2 and carries two Pivot
Bolts. These Pivot Bolts are locked in place by nuts and each bears
a 3" Bevel Wheel, which is spaced from the nut by two Washers.

Collars retain the Socket Coupling units in position, but should
allow a little play between the Bevel Wheels to ensure free move-
ment. The Rod 2 is slidable, its movement being controlled by the
Bush Wheel 8 secured on the end of a 3} Screwed Rod. This Rod
is threaded through the boss of a fixed Threaded Crank and bears a
Coupling that is held in position by lock-nuts on each side. The
Coupling is also passed over the end of the Rod 2 and is held between
the ;" diam. %" face Pinion 6 and a Collar. The Pinion 6 engages
a similar Pinion on the Rod of the Pinion 7, which supplies the final
drive. The Pulleys 4 and 5 are caused to rotate by the 4” Circular Plate, and the drive is taken
from the * spider " carrying the idle Bevel Gears.

When the Wheels 4 and 5 are at equal distances from the centre of the Plate, no movement at
all is conveyed to the Rod 2.

Rotation of the Wheel 8 causes the differential unit to slide across the face of the Plate, and the
Wheel farther from the centre rotates faster than the other. The differential makes up for the
difference in speed, and causes the Rod 2 to rotate. When the Wheel 4 is in the extreme left of

S.M.96

of the Plate. Further movement is prevented by the
right-hand bearing.

AUTOMATIC CLUTCH

S.M.97. Electric Motors do not develop their maximum
power until the armature shaft has picked up speed, and
8 this device ensures that the Motor has attained the
necessary number of revolutions before the drive is
transmitted to the model. The Rod 1 is driven from the armature
shaft through a 1”7 Pinion and a 57-teeth Gear giving a 3:1 reduction.
A 13" Pulley 2 is fixed on the Rod, which carries also a 17 loose Pulley
fitted with a Dunlop Tyre and the 11" Pulley 3.

The Pulley 3 takes the drive to the model, and is free to rotate on

its Rod until it is pressed against the Dunlop
Tyre, so forming a friction clutch. 3
A Coupling is carried on the end of the Rod 1 and has two 3° ]
Strips attached to it by means of 3* Bolts. Each Strip is spaced from
the Coupling by two Washers, and a 31" Strip 4 is retained in place on the
Rod between the two Strips. The Couplings 5 are
fastened on 1” Axle Rods and are fitted with similar Rods,
each of which bears two Collars connected by Spring
Cord.

When the Motor is started the Pulley 2 and the clutch
operating mechanism rotate, but the Pulley 3 does not
transmit the power. As the speed increases, the weights
on the Couplings 5 fly outward and cause the friction
clutch to engage. Suitable reduction gearing will of
course have to be inserted between the Pulley 3 and the
driving shaft of the model.

This novel clutch will save wear and tear of the Motor, and will ensure that it is running as
fast as possible and that the maximum efficiency is being obtained. The mechanism has certain
limitations, however, and precautions should be taken in models such as lifts and cranes where
gravity is likely to take effect. The mechanism is of most value in
demonstration models where stopping and starting have to be
carried out at frequent intervals.

SINGLE PLATE CLUTCH

S.M.98. The designing of a clutch that is compact, and at the
same time reliable, is by no means easy. This neat example of
Meccano clutch construction is exceptionally small and neat, and
also very efficient. It is of the single plate type, and can be used in
many instances where the model shown in $.M.95 is too large.

The clutch consists of three main parts—the driving plate, the
floating plate, and the withdrawal plate. The driving plate, a 13”
Bevel that is driven by the prime mover, is loose on the Rod, and the
floating plate consists of a }* loose Pulley shod with a small Rubber
Ring.

The withdrawal plate is composed of a §” Flanged Wheel and a Socket Coupling. A Collar
2 is secured to the Rod, its grub-screws engaged with the slot in the end of the Socket
Coupling so that the latter is free to slide longitudinally to a limited extent, and yet at the
same time to turn with the Rod. A small portion of a Compression Spring is placed on the Red
between the Collar and the Socket Coupling. The driving plate is kept in its position by the
Collar 3 ; the grub-screws of the Collar anlways engage with the slot oIPthe Socket Coupling.

S.M.97

e WS
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Section IX. GOVERNING APPLIANCES

Some means of controlling or governing a steam engine is necessary in order to regulate its 11" Angle Girder bolted to the Motor side plate. The other end of the Strip 6 is provided with
speed, either to adjust this to its special purpose, or to allow for variations in the load. The a contact stud consisting of a Spring Buffer. The 41" Rod 10 is covered carefully for a portion of
inventor of the first practical appliance of this kind for steam engines was James Watt, and his its length with brown paper gummed to the Rod. One end of a length of Resistance Wire,

centrifugal governor is still largely employed.
WATT'S CENTRIFUGAL GOVERNOR

S$.M.99. This mechanism is simple but remarkably efficient, and can easily
be used to control Meccano models. The governor shaft, a 63" Rod, is jour-
nalled at its upper and lower ends in cranks attached to suit-
ably placed Strips. At a point 2in. from the top of this Rod
a " spider,” taken from a Swivel Bearing, is locked in position,
and in two of its opposite tapped holes 1" Bolts are fitted. The
Bolts carry Boss Bell Cranks on their shanks, and these are
locked in position by nuts.

The lower arms of the Bell Cranks are extended by 3" Strips,
at the bottom of each of which a 1” Fast Pulley is secured by
means of a §” Bolt. The ends of the upper arms of the Bell
Cranks are pivotally attached to pairs of Flat Brackets, and
these in turn are lock-nutted to
1"x %" Angle Brackets, The
slotted holes of the Angle Brackets
are used for this purpose, and
| their round holes are utilised for
securing them to the bottom face
of a Bush Wheel. This part is
fixed to a similar part by means of
two " Bolts, and both Bush
Wheels are allowed to move freely on the
vertical 61" Rod. Washers are used to space S.M.
the two Bush Wheels apart, 100

The end of a Bolt fits in the space between the

Electrical Part No. 1581, is secured to the Bolt shown inserted in
the Collar 11 on the Red 10, and is retained in position by a nut.
The wire is laid on in 2 smooth spiral over the brown paper, and
finished off a short distance from the top end of the paper, which

10 insulates it from the Rod 10, except at the point of connection of
the Collar 11.

The Double Arm Crank 9 is attached to the Angle Girder on
which it is mounted by two 6 B.A. Bolts, and is insulated from it
by Insulating Bushes and Washers. One of the é B.A. Bolts is
provided with a Terminal. Another insulated terminal is secured
to the same girder, and is connected to the Motor terminal 8 by a
short length of wire. The remaining terminal of the Motor is
earthed by connecting it to the frame of the model. The con-
nections from the source of current employed are made to ter-
minals 12 and 13. The current flows through the Resistance

Wire, and the length of this in the circuit is increased by the action
of the governor when the speed increases unduly.

CENTRIFUGAL HIGH-SPEED GOVERNOR

S.M.10l. This novel
type of governor has
been designed for in-
corporation in a model
gramophone, the turn-
table of which must be
rotated at a constant
speed, usually 78 r.p.m.

he governor described

Bush Wheels. This Bolt is fixed in the end hole of a long lever that here is particularly useful on account of its compactness.
transmits the vertical movement of the Bush Wheels to the valve Two Angle Brackets are fixed to a Double Arm Crank and are
. controlling the speed of the engine. Epacid apardt by WFaIshegs. kBetv:een thT Andgle ?_lr-\ad;:elu aB Do:ble
racket and two Flat Brackets 1 are placed. e Flat Brackets
ELECTRIC MOTOR GOVERNOR are bent slightly and are held up by the Bolts that fix the Double Bracket in place.
S.M.100. The Meccano 6-volt Electric Motor is mounted at one The shorter arm of a 1” x §” Angle Bracket is pushed under the Double Bracket at each side,
end of the base, which is composed of Angle Girders bolted together. and the Rod in the boss of the Crank is pushed through to hold the Brackets in position. A 13"

Strip is attached to each side Bracket, butinS.M.101 oneofthese is shown removed
to reveal the position of two Steel Balls.

When the balls are in their places, the 11" x 1* Double Angle Strip 2 is passeg
over the end of the Rod and is held by a Compression Spring.

HEAVY DUTY CENTRIFUGAL GOVERNOR

S.M.102. This governor is designed primarily for use in large stationary
engines that run at comparatively slow speeds. For engines of this type large
governor balls are necessary.

The governor Rod is fitted at its upper end with a Bush Wheel to the under side
of which two Double Brackets are fitted. Each of these Double Brackets is fitted
with pivotally attached 1}” Strips, the lower holes of which are connected to
further 11" Strips.

The Rods, linking up these Strips, carry 13" Flanged Wheels representing the
governor balls. The lower ends of the second set of 13" Strips are lock-nutted to
Double Brackets that in turn are bolted to the upper face of a pair of 2” Pulleys,
free toslide on the Rod, These Pulleys are secured together by 1" Bolts, sufficient
space being left between them to allow the shank of a Bolt to pass. This Bolt is
secured to one end of the governor arm.

The governor spindle is a 33" Rod journalled in a reinforced bearing consisting of a
Double-Arm Crank and a Double Bent Strip bolted to one of the cross girders in
the base. The governcr consists essentially of two Simple Bell Cranks pivoted on
2" lock-nutted Bolts at the ends of two horizontal 31" Strips. The latter are
secured to the head of the governor spindle by a Collar. Ordinary bolts are
passed through the centre holes of the 33" Strips and are inserted in the set-screw
holes of the Collar, two Washers on each bolt being used for spacing purposes.
These Bolts must be tightened up verr securely.

The upper extremities of the Bell Cranks 4 are each weighted with two 3"
Pinions secured to 13" Rods passed through the end holes of the Bell Cranks.
Links composed of 14" Strips are attached pivotally by means of lock-nutted
bolts to the other ends of the Bell Cranks, and the lower ends of the links
are attached in a similar manner to two 3" X ;" Angle Brackets bolted to the
top 2” Pulley. These Pulleys 2 are connected rigidly tcgether by means of "
Bolts. The latter are first secured to the upper 2” Pulley, and the lower
Pulley is then fixed to the shanks of the bolts by means of further
nuts.

The distance separating the two Pulleys should be such that
the Threaded Pin on the Strip é can easily pass between them. A
Compression Spring is inserted between the Pulleys 2 and the \
Collar carrying the 3}” Strips forming the head of the governor.

The 54" Strip 6 is attached pivotally by a lock-nutted bolt to a

ral
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Section IX. Governing Appliances—(continued)

Plate, and Is journalled freely in two Corner Brackets that form part of the frame. A 61" Rod is

MINE CAGE DEPTH INDICATOR free to slide in its bearings, and is fitted with a 17 fast Pulley 7, which is fitted with a Rubber
S.M.103. This cage depth indicator will add interest to any Mec- Ring that engages with the surface of the Face Plate and is kept in close contact with it by a
cano model pithead gear. It consists of two Flat Plates, connected Compression Spring on the Rod 2. The governor consists of two Bush Wheels 4 and 5, to each
together by Angle Girders bolted to Flat Girders. The dial is partof a of which two Double Brackets are bolted rigidly. The links are attached pivotally to the Double
“| Theodolite Protractor, Part No. 135, and should be marked off to Brackets by means of lock-nutted bolts and are passed onto11” Rods, on which are mounted the
-/ 7| represent feet or inches. 17 Gears forming the weights. Short lengths of Spring Cord, attached to the links as shown,
‘ :, wo 17x1” Angle Brackets and a 3" Strip are secured to one of the tend to prevent the governor functioning at too low a speed, and also to return it to normal
;| side Plates, a Washer on each retaining bolt serving to space the parts after operation.
,-‘f from the Plate. Before fixing the Strip in place, however, an Eye The Bush Wheel 4-is secured to the Rod 3, but the Bush Wheel 5 is free upon it and is con-

Piece should be
placed on it as
shown. A 1" Rod
is fixed in the
boss of the Eye
Piece, a Coupling
being fixed on
the projecting
end of the Rod
and a 45"
Screwed Rod
passed through
the centre tapped
bore. The Screwed
Rod is journalled in the

17 % 1" Angle Brackets, and
carries a §* Contrate Wheel.
A 1" Pinion ona Rod journalled

nected by a Socket Coupling toa }* diam. {” width Pinion. A Threaded
Pin 6, by engaging the groove of the Socket Coupling, prevents longi-
tudinal movement of the Bush Wheel 5. The Pinion is in mesh with a
57-teeth Gear Wheel secured rigidly to the driven shaft 1.

Assuming the shaft 1 to be running free, the governor weights will fly
outward to the limiting position owing to the centrifugal force developed
by the speed of the rotating shaft 3. Since the Bush Wheel 5 cannot
move longitudinally, the Wheel 4 must do so, carrying with it Rod 3.
The Pulley 7 is thus kept near the edge of the Face Plate, and a step-
down ratio is obtained.

AIR BRAKE GOVERNOR

S.M.106. When using a Meccano Clockwork Motor it is often found
necessary to apply aslight retarding force in order to increase the length
of the Motor’'s run, and this can be accomplished efficiently by this
mechanism.

The driving shaft of the motor carries, in addition to the Sprocket
Wheel driving the model, a 57-teeth Gear 1 that engages with a 1"
in the Flat Plates, meshes with the §” Contrate, and a 17 Pinion. This Pinion is carried ona 2" Rod that also supports a fan wheel
Sprocket Wheel connects it by Sprocket Chain to the 5, the blades of which are composed of 2i“ Flat Girders bolted by
model. A length of Chain is secured to the Eye Piece, led means of Angle Brackets to a central Bush Wheel.
over a guide Sprocket and over the Sprocket on the pointer The Flat Girders forming each vane must be covered
shaft, and then finally attached to a 25-gramme Weight. on one side with a piece of the paper. By this means air

GRAMOPHONE TYPE GOVERNOR leakage through the holes is prevented and full use is thus

taken of the resistance area available.

S.M.104. This type of governor is used almost exclusively in gramophone motors
and other clockwork mechanisms and therefore can be applied sguccessli?ully to any of FLYWHEEL GOVERNOR
the clockwork motors in the Meccano range. S.M.107. Most devices that are fitted to steam engines

The thin spring strips to which the *“ bobs " are attached to keep the [ \ . - 3~ Y S
in the actual device are represented by short lengths of speed constant |
Srring Cord carrying Threaded Bosses that are secured in | under  widely
place on the Spring Cord by grub-screws, inserted in the varying loads
ends of the Bosses and screwed home. take the form

One end of each length of Spring Cord is fixed to bolts of a centrifugal
inserted in the set-screw holes of a 11" Pulley 4, fixed to a governor.
41" Rod ; and the other end is attached in a similar manner Another type
to a Bush Wheel 1. The latter must be free to slide on the of governor is illustrated by this mechanism,
Rod, and therefore the bolts in its boss should not be and the manner in which it controls the engine also
allowed to touch the 41" Rod. differs from the usual arrangement.

The speed that the governor is expected to maintain can The device consists essentially of a weighted arm
be varied by turning the Bush Wheel 3, which is attached to ) 5, which is mounted “ off centre " so that it is
a Screwed Rod. On this Rod is mounted a Threaded Boss attached to a sensitive to changes in speed of the flywheel. It is
Coupling 2, which carries the 3" Bolt and slides on a guide Rod. connected by a 13" Strip to a second pivoted Strip 3,

hich i hed lid | 2
AUTOMATIC VARIABLE-SPEED GEAR et 4. fo the aad B

S.M.l104

To effect a change of speed in certain types of gear-box it is necessary to slide gears into or out outward,due to an increase of centrifugal force, when
of mesh by means of a lever. This method has many disadvantages, and several ingenious devices the speed is increased, the lever is moved nearer the
have been invented to make the action automatic or semi-automatic, particularly in the gear- centre of the wheel, and so the radius of eccen-
boxes of motor-cars. S.M. 105 shows a Meccano example of such a mechanism. tricity of the point 4 is decreased. This means that
The driving shaft 2, which is connected by any suitable means to the Motor, carries a Face the travel of the slide valve shortens, and therefore S.M.106
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Section IX.

the point in the stroke of the piston at which the admission of steam is cut
off occurs earlier. The reverse happens when the speed decreases.

The Curved Strip 5 is pivoted to a 3" Bolt and spaced from the Hub Disc
by Washers so that the heads of the retaining bolts of the Threaded Bosses
forming the weights do not foul the Hub Disc. The Strip is prevented
from flying outward too freely by a length of Spring Cord 6, one end of
which is secured to the Hub Disc and the other end to one of the bolts
holding the Threaded Bosses.

The Spring Cord is passed half-way round the pivot of the Strip 5 before
being fixed in place. The Strip 3 is bolted to a Crank that is free to turn
on a Pivot Bolt secured to the Hub Disc. The model may be set in
motion by turning the handle 1.

CRANE LOAD INDICATOR

S.M.108. This ingenious mechanism is known as the Vickers-Nash Safe Load
Indicator. The jib head pulley is mounted on an eccentric arranged in such a

manner that the weight on the hoisting cord tends to turn the eccentric.

the pull.

across a scale to indicate the
of the load to the safety limit.

position,

Rod rigidly secured to two Double Arm Cranks 3.
same Rod as one of the Cranks, and a length of wire 4 connects with
the mechanism shown in S.M.108,

The connecting wire is attached to the 3" Strip 5, which is free to
slide in two Eye Pieces. Spring Cord is attached to the Strip and to
one arm of the Bell Crank 6. A 3" Bolt 7 fitted in a Collar bears
against the other arm of the Bell Crank and serves the purpose of the
cam in the actual mechanism. The Collar is grippedpon a ¥ Bolt
screwed into a Threaded Boss so that the two are fixed securely
together. A Threaded Pin is screwed into one of the tapped bores
of the Threaded Boss, and carries a Collar to which a Reversed Angle
Bracket is pivoted and connected by the 11" Strip 8 to a fixed 11"
Strip attached to the base of the crane. As the jib is raised the 3*
Bolt 7 depresses the Bell Crank 6, thus increasing the tension of the
Spring Cord. The pointer consists of a 2° Axle Rod pivoted on a
bolt, inserted in the tapped bore of a Collar, and connected to the
sliding Strip in a similar manner.

The scale can be cut from a piece of stiff white card and should be marked
off to indicate “ Danger,” ' Maximum Load,” and * Safe Load” as
illustrated.

tension arm attached to the eccentricis
connected to a sliding rod on the indi-
cator, the rod being provided with a
stout compression spring to counteract
When a heavy load is being
raised there is a greater pull on the
sliding rod and the springiscompressed;
the rod causing a pointer to move

The tension of the spring is governed
by a bell crank bearing on a cam, fitted
with a lever connected up in such a
manner that, as the jib of the crane is
lowered, the compression spring is
released so that it requires a smaller
load to move the pointer to the danger
When the danger mark is
reached an electric alarm bell is brought
into operation to warn the crane driver,

3 The arrangement at the jib-head is
shown in 5.M.108a, and it will be seen that the Pulley 1 is supported on a1” Screwed
q’he Coupling 2 is carried on the
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Governing Appliances—(continued)
JIB RADIUS INDICATOR

S$.M.109. The load capacity of a jib crane varies according to the particular angle of the
jib, for the tendency of the crane to overturn increases as the jib approaches the horizontal
position. A radius indicator tells the operator at a glance the position of the jib, and the
maximum load that he can handle safely without increasing its angle, thus speeding up luffing
movements.

The Meccano radius indicator consists of a Coupling 1 that is free to turn about the 13*
Rod 2, which is gripped in the boss of a Crank 3 bolted to the upturned flanges of the jib

irders.
5 It carries in its upper end a further 13 Rod 4, and in its lower end a 1” Rod on which is
secured the Worm 5. The weight of the latter serves to keep the Rod 4 always vertical, no
matter in what position the jib is placed. A dial 6, shaped from a piece of stout
cardbeard, is bolted at 7 to an Angle Bracket attached to the jib.

The Rod 2 passes through a hole in the dial and carries two or three Washers
to space the Coupling 1 away from the card so that the Worm 4 will clear the
edges of the girders forming the jib. The jibshould now be placed in different
positions and the radius of the circle of travel
of the load hook for each position of the
pointer marked on a card.

If desired, the pointer can be made to clost
an electrical contact when it reaches the
maximum radius mark. This can be made to
operate either an audible warning signal,
such as a bell, or a relay by means of which
the Motor can be stopped.

ELECTRIC MOTOR
CONTROLLER

S.M.1l10. The
electric controller
shown in the photo-
graph is designed to
regulate the speed
of the Meccano
6-volt Electric
Motors. The device
can be incorporated
in almost any model
that is driven by a é-volt Motor. S.M.110

The resistances are formed rom any length of Spring Cord, which must be
opened out so that none of the coil is in contact.  The Spring Cord is attached

at equal distances to 6 B.A. Bolts 1, which are insulated from the Bush
4

A

relation

Wheel 2 by means of Insulating Bushes and Washers. The heads of
the Bolts form the contact studs. The seventh stud 3 is not con-
nected in any way, and forms the “ off ' position of the switch, The
switch arm consists of a Double Arm Crank carrying a Spring Buffer
35, the head of which presses lightly on the contact studs. The switch
arm pivots on the upper end of the supporting Rod and is retained
in place by a Collar 7.

One of the Motor terminals is earthed by connecting it to the
metal frame of the model, while the other terminal is connected
direct to one terminal of the accumulator. The remaining terminal
of the accumulator is connected to the terminal 8, which is mounted
on the shank of the first contact stud.

In order to limit the movement of the switch arm, a stop 9, con-
sisting of a portion of a Spring Buffer, is bolted to the Bush Wheel 2.
When the contact 5 is pressing on the contact stud 3, no current is
supplied to the Motor.

S.M.109




Section X.

Brakes form the subject of many interesting and ingenious
Meccano mechanisms, which reproduce faithfully practically
all the types of friction brakes now in use.

SIMPLE BAND BRAKE

S.M.I1l. The most ele-
mentary form of band brake is
shown in model form in S.M.
111. In this example the brake
lever consists of a 33" Strip 1,
pivotally attached at a suitable
point on the frame of the
model, to be fitted, by means of
a lock-nutted 3" Bolt 2. The
driven shaft 4 is fitted at one
end with a 1”7 fast Pulley 3
round which a short length of cord is passed. The two ends of
this cord are secured to the brake lever at the points shown in
the illustration.

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

BRAKE LEVER and QUADRANT

S.M.112. This mechanism is a somewhat more advanced form of band brake than that
already described, as the lever can be held in any position by means of the quadrant. In this
way varying pressures can be applied to the Pulley forming the brake drum.

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

SCREW and STRAP

S.M.113. When a very powerful constant braking effort is required S.M.112 is
unsuitable, as the lever is liable to slip in its quadrant. In such circumstances, there-
fore, a strap and screw brake is employed, for this is capable of exerting a powerful
braking effort and remains in any predetermined position.

The brake drum 5, a 11" Pulley, is mounted on the driven shaft 6, preferably by two
set-screws, as it is liable to twist loose when under full braking strain. A cord 4, held
in place at one end by a 3“ Bolt and two nuts, passes round the Pulley and the free end is secured
by means of a Bolt to a Threaded Boss 2,

This Threaded Boss is free to move in a horizontal direction when the 2° Threaded Rod 3 on
which it is carried is turned. The Threaded Rod is held in place at one end by a
Collar and at the other by a 13" Pulley 1 that is fitted with a Threaded Pin to form

=T TR the handle.

e If greater pres-
sures than the cord
can withstand are an-
ticipated, the 13" Pul-
ley may be replaced
by a built-up Pulley
formed from aWheel
Flange and two Face
Plates bolted se-
curely together.
Small diameter lamp
wick will be found
to make an excel-
lent brake cord.

¢
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BRAKES

LIGHT DUTY BRAKE

S.M.114, It is sometimes necessary, in the construction of model cranes,
etc., to apply a slight constant pressure to a gear-change lever in order to
prevent it from slipping. ~This can be accomplished in a number of ways and
one very neat method is shown in S.M.114.
The shaft carrying the gear-change lever, a
Crank fitted witha 21" Strip, carries at one end
a Spring Clip. The shaft is journalled in the
top hole of a Flat Trunnion,the hole immediate-
ly below being occupied by a 3" x3" Angle
Bracket. This Bracket is secured in place by a
nut and bolt, the elongated hole of the part

(v
S.M.115
being used for this purpose in order to enable adjustment to be
carried out. The two lugs of the Clip are in contact with the
Angle Bracket, and in this way the Spring Clip is prevented
from turning. ;

SIMPLE SCREW BRAKE

S.M.115. |Ifa heavy load is to be held in a raised position for long periods the
normal type of either band or shoe brake is unsuitable as it is liable to slip. A

rake of the jamming type that is necessary in these circumstances is not
required to give a gradually increasing pressure, and therefore can be very robust and also very
simple in its construction,

§.M.115. shows the method of constructing a simple brake of this type. The hoisting shaft 4,
which is operated through a 3:1 reduction gear train from the Crank Handle 3, is journalled at
one end in the lower transverse hole of a Coupling 6, in addition to its normal bearing. The
upper transverse hole of this Coupling is fitted with the shank of a §” Bolt secured to
the frame of the model by a nut. This Bolt takes up the braking strain when the brake
is applied.

The mechanism, as shown, is applied to a car lifting apparatus, the hoisting cord of
which is attached to the winding drum by an Anchoring Spring and then passed overa
1" loose Pulley mounted on a suitable Red situated at the top of the mechanism frame.
The scheme can be applied to other hoisting mechanisms, and also to the slewing
movements of cranes.

SIMPLE INTERNAL EXPANDING BRAKE

S.M.116. This example is one of the simplest forms of internal expanding brake
that can be built with Meccano parts. The brake disc, or cover plate, consist of a
Face Plate 1 rigidly secured to the spring by means of two Angle Brackets. A
2* Bolt is now inserted in two opposite elongated holes, and the shanks of these each carry a
11" Strip 2and Collar 3. _The two Collars are fitted with set-screws each carrying one end of a
length of Spring Cord. This Spring Cord returns the brake to the “ off " position after it has
been applied.

The 13" Strips 2 are connected by lock-nuts, as shown, to a 23" Strip 5
that is pivoted, one hole from its inner end, on the rear axle. The lower
end of the 21" Strip is fitted with the rear end of the brake rod.

This is built up from two Healds and is attached at its free
end to the bottom of the Crank 8. The brake rod may be
made any length by introducing extra Healds.

The brake drum may consist of either a Wheel
Flange bolted to a 3" Pulley or a Boiler End secured toa
similar part. The 3" Pulley, when
fitted with a 3" Dunlop Tyre forms
the road wheel. If a Boiler End is
used for the brake drum a 2° Dun-
lop Tyre may be pressed directly
on to it, the complete wheel and
brake drum being fixed on the
back axle by a Bush Wheel.

S.M.113

4

8

S.M.116
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Section X. Brakes—(continued)

the left and drags with it the lever 8, thus adding considerably to the pressure of the 3}” Strip
representing the brake pull rod. The Motor should be running in the correct direction to
ensure this result.

INTERNAL EXPANDING BRAKE

S.M.117. This brake closely conforms to actual practice, and is remarkably
efficient in operation on account of the compar-
tively large frictional surface on the brake shoes.

The brake shoes consist of 23" Strips 1, curved to
fit inside a Boiler End, and bolted at one end to a
Meccano Hinge. In their centre holes they carry
Threaded Pins that are free to slide in Handrail
Supports 2 pivoted to the Face Plate on which the
brake is mounted.

The outer ends of the shoes carry Angle Brackets
between which is"a Collar 3 with a Threaded Pin
screwed into one of its tapped bores. The Pin is
passed through the Face Plate and retained in place by a second Collar

carrying the " Bolt 4. This is connected to the brake
operating lever.
The brake shoes fit inside a Boiler End attached to the road wheel and when
the Collar 3 is turned, the shoes are expanded and the S.M.118
bolt heads pressed on the inside of the Boiler End, thus SN
retarding its rotation. The shoes are normally held in
the “ off " position by a length of Spring Cord, the ends
of which are attached to the bolts adjacent to those
carrying the Hinge. In the centre the Spring Cord is

BRAKE FOR WINDING ENGINES

S.M.119. In the illustration is shown a type of external contracting brake that is
largely used in colliery winding engines. On account of the large diameter of the
brake drum, and the large braking surface, a power-
ful braking effect is obtained by light pressure ona
foot pedal.

Two 74" Angle Girders are bolted to a 54" x2}"
Flanged Plate, and to each of these two 33" Strips
are secured to form bearings for a 23" Axle Rod
carrying the brake drum. The drum consists of
three 4" diameter Circular Plates spaced apart by
two Washers on each securing Bolt. The two
A L e outer Plates carry Bush Wheels, and in order to

‘.4'-*,.3 O )¢ place the wheels in correct alignment a Rod should
2 5 be inserted in their bosses before tightening up the
bolts that secure the Plates together.

[Four 33" Strips 5 are pivoted to the 7;” Angle
Girders and at the upper ends of these the brake
shoes are pivoted. Each shoe is formed by
fitting three 23" large radius Curved Strips

fixed to the Face Plate by a nut and bolt,

“SERVO” MOTOR CAR BRAKE

S.M.118. The device illustrated demonstrates the
principle of the Dewandre power braking system, used
on many modern cars and omnibuses. The 17 fast
Pulley 1 is secured to a Rod driven from the armature

together for each side, and joining the two sides
by Double Brackets. It is these Double Brac-
kets that come into contact with the Circular
Plates when the brake is applied. Two 1”
Screwed Rods are fixed at the centre of each
shoe and pass through the upper ends of the
Strips 5, to be retained in place by lock-nuts.

S.M.120

As will be seen from the illustration, the right-hand shoe is pro-
vided with 1” Corner Brackets at each end and between each
pair of Brackets is a Collar, The bolts holding the Collars,
grip the Rods that are connected to the other shoe. The
other ends of the Rods also carry Collars that are pivoted in
the end holes of 2” Strips that are attached to Corner Brackets
pivoted at the points 4 to the brake shoe.

The two 71" Angle Girders carry at one end 13" Strips that
cover the elongated holes and grovide bearings for the Rod
carrying the operating lever. The latter is made from two
43" Strips fitted at one end with a Double Bracket 1 and two
Angle Brackets to form a foot pedal. The Strips are pivoted

spindle of the motor through a gear train of 9:1
reduction ratio.
A crossed belt of cord 3 is passed round the Pulleys 1 and
2. The'latter Pulley is mounted at the bottom end of a 2” Strip 4, which is mounted ‘ (
pivotally on a §” Bolt and spaced from the Place by a Washer. To the upper end A,
of the Strip is attached pivotally a 2” Strip and a 2" slotted Strip 6 bolted to-
gether. A 3" Boltis inserted in the slot of the Slotted Strip and two Washers
are placed on its shank ; the bolt is then secured by lock-nuts, $.M.1a, and
spaced so that the Strip can slide freely on its shank. ;

Pivoted to the link 6 is a 24 Strip 8 to which, in turn, is pivoted
the 3" Strip 5and 11" Strip 7, by a 3" Bolt. This Bolt is carried in
the bottom hole of the 11" Strip, a Collar and Washer on the

shank of the Bolt being used for spacing purposes. The; upper
end of the 14” Strip is connected pivotally to the two 17%1"
Angle Brackets. A 2° Rod is suitably journalled and two
Couplings are secured to its ends to form cranks.

To one of these Couplings a 13" Strip 10 is
attached pivotally and the centre hole of the
latter is connected to the 31" Strip as shown.

The brake cords are secured to the Strip 10
and the Coupling on the opposite end of the 3"
Rod respectively, and are then passed round the
14" Pulleys representing the brake drums. The

in the third hole from the opposite end and are held in place
by Collars. At the end of these Strips a Collar is pivoted and
carries the Axle Rod 3, which is held in a further Collar at the
end of the lower pair of 2" Strips.

The Rod 2 is held in a similar manner to the upper pair of
2” Strips, and its lower end is pivoted 15" from the fulcrum of
the operating lever. When the pedal is depressed the Rod 2
is drawn downward and the Rod 3 is pushed up. This move-
ment pulls the pairs of 2 Strips already mentioned, the left-
hand brake shoe then being pushed forward on the drum,
while the second shoe is pulled on to it by the connecting rods
at the top and bottom.

arrangement is shown in the illustration.

The bottom of the lever 8 is connected to a point on the belt 3
by a length of cord. When the pedal 9 is depressed the link 6 is
moved to the left, thus swinging the 3” Pulley to the right. Asa
result of this movement the belt 2 is tightened round the Pulley 1
and the cord attached to the lever 8 commences to travel towards

INTERNAL EXPANDING BRAKE

S§.M.120. This is similar in operation to other internal
expanding brakes described in this section, but is more suit-
able for adapting to Bowden cable control. Two 1
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Section X. Brakes—(continued)

Triangular Plates 1 are attached which may be replaced by Wheel
I 3 pivotally b; lock-nutted 3" Bolts Flanges if great pressure is required.
‘ e g to a Face Plate in the positions Each brake shoe consists of a 33" Strip
A s, - =il indicated in the illustration, a 2 and 3 pivotally attached at its base
1 Vi =y -.:.' fe&eu, Washer being placed on each by a Double Bracket and 1}” Red to
ol A S DAY Bolt for spacing purposes. the framework.
| é ;%,},( - Two 3" Bolts secured by lock- The inner end of the Rod is carried
P | 7 ﬂ, 6 nuts to the Triangular Plates serve in one hole of a 21" x 1" Double Angle
" as brake shoes,and short lengths of Strip, while the outer end rests in a
Spring Cord connect them to- similarly positioned hole of a 25" X 3" —0xzs
ether. The operating cam is a Double Angle Strip. The Strip is =
ollar 2, the tapped hole of which fitted with a Threaded Crank 5 that
is screwed on to the end of a Pivot moves laterally on a 3}" Threaded
! Bolt. The Collar is prevented Rod 6. The end hole of the Strip 3
Ju 2 from turning on the end of the passes over the Threaded Rod
i Pivot Bolt by a grub-screw, which and that end of the Strip bearsk
i is inserted in the opposite tapped against a Threaded Boss 7.
S.M.121 3 B ;
hole of the Collar{and screwed against the end of the Pivot Bolt. One end of the Threaded Rod is
The Pivot Bolt is journalled in a reinforced bearing comprising a Flat Bracket spaced by a journalled in the end hole of a
Washer from the Face Plate, and a §” Bolt 3 is attached by a Collar to its shank. A Loom Heald, short Strip, the other end of this
or length of wire, connects the 3” Bolt to the brake lever. Rod being fitted with a 13" Pulley

1 and Threaded Pin forming a handle.

SELF-ACTING BRAKE FOR CRANES

S.M.I121. Safety devices now play a very important part in our everyday life,
and in every branch of engineering ingenious mechanisms are employed to minimise
the possibility of accidents. This device is an interesting example. It automatically
applies the brake to the hoisting drums of a model crane immediately they are
thrown out of gear with the driving shaft. The shaft 1 is slidable in its bearings, and
carries a §” Pinion that can be brought into mesh with a 57-teeth Gear on the Rod 2
or with a similar Gear on the Rod 3. The Rod 1 bears two fixed Collars, between
which a third Collar is free to rotate on the Rod ; and a bolt is inserted through
the elongated hole of a Crank and fitted with a nut before being screwed into the
tapped bore of the centre Collar.

he nut locks the bolt in position and prevents it from touching the Rod 1, but
should allow free movement of the Crank. The Crank is fixed on a 33" Axle Rod
journalled ina 23" X 3 Double Angle Strip, and a second Crank is fixed on the other
end of the Rod. To this is bolted a 23" Strip 9 bearing a Threaded Pin and serving
as the gear-change lever. By moving the lever to the left the Pinion on the Rod 1 is
brought into engagement with the 57-teeth Gear on the Rod 2, and with the lever 9
in its opposite position the Pinion is thrown out of gear and engaged with the Gear
Wheel on the Rod 3.

Both driven Rods carry Ratchet Wheels fitted with
=, Pawls 4 and 6 as shown in the photograph. The Pawls

REVERSIBLE BAND BRAKE

S.M.123. This brake is arranged to apply to a shaft a braking effort in one direc-
tion only, but the direction in which the effort is applied is rredetermined. by a sim-
ple movement of a lever. Thus the device forms a kind of ratchet, the controlling
effect of which is more gradual and smooth than that obtainable in the more usual
pawl and ratchet method.

The 15" Pulley 1 is secured to the shaft that is to be controlled and is engaged by a
cord 2, the ends of which are tied to the extremities of a 31" Strip 3. The latter slides
in an Eye Piece 4 secured to the frame. Two bolts are inserted in the Strip 3 to
prevent it from sliding beyond certain limits.

INTERNAL EXPANDING FRONT WHEEL BRAKE

S.M.124. In the design of front wheel brake mechanisms it is important
to keep the distance between the road wheels and the stub axle support
as small as possible. This point has been considered fully in the brake shown
in S.M.124. The stub axle pivot 1, which is journalled freely in the two
portions of the front axle, has mounted on it a Coupling that carries the stub
axle. This has secured rigidly to it a Face Plate, in the opposite slots of which
1” Bolts 2 are free to slide. Two

are held in enfagement by short lengths of Spring Cord S.M.123 Washers are placed under the heads
and the Pawl 4 has a bolt in its tapped hole. The Collar of each Bolt, before inserting them
5, mounted on a sliding 3;” Rod 8, bears against the head of the in the slots. Collars are secured on the ends of
Bolt, the Rod being free to slide in the end hole of a 25" x1” their shanks. The Collars form the brake shoes, and a
Double Angle Strip. At its outer end this Rod carries a Com- short length of Spring Cord is attached to their set-
pression Spring and a Collar. screws to keep them in conlt’a.ct with ;he chal'n’.| R -

The 1” Bolts are actuated by a cam 3, which consists of

SCREW OPERATED SHOE BRAKE two Zig;small radius Curved Strips bolted toa 23" Strip.

~ S.M.I22. The most powerful type of brake used in engineer-
ing is the screw operdted shoe brake, the shoes being of the SAFETY CATCH FOR WINDING GEAR

external contracting type. Mine cage-winding engines and very

large cranes often employ this form of retarding apparatus. It S$.M.125. The Compression Spring 3 is mounted on the

has the great disadvantage, however, of being somewhat slow in Crank Handle 1 between the Collar 4 and a Washer, and

operation. normally holds the Collar 2 against the inner side of the

: The comparatively simple form of this type of brake shown in late. The Collar 2 is fitted with a 3” Bolt, and if the Crank

v the illustration on this page is constructed in the following man- andle commences to rotate, the head of this bolt strikes
S.M.122 ner. The brake drum 4 is built up from two 13" Flanged Wheels against the stop 5 and prevents further movement.
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Section XI.

S.M.126.
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size. The front wheel is
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. nalled in the boss of a
Double Arm Crank. The
inner end of this Rod sup-
ports a Handrail Coupling,
the rounded portion of
which fits into one end of a
Socket Coupling.

Although the Handrail Coupling is free to move universally, it is prevented
from rotating free of the Socket Coupling by means of a " grub-screw. This
rub-screw is locked in place by means of a " grub-screw passed into the opposite
ole of the Handrail Support and the portion of the long grub-screw that pro-
jects engages with the slot in the Socket Coupling.

The opposite end of the Socket Coupling carries a Coupling by means of which
the drive from the differential is transmitted though a Rod of suitable length to
this part of the movement. The Rod is journalled in a bearing consisting of 11"
% 1" Double Angle Strips bolted to the box girder type of front axle.

REINFORCED BEARINGS

S.M.127. Where a shaft is subjected to unusual pressure it is advisable to

Ei i
-

extend, or reinforce, the ordinary bearing afforded by a Meccano Strip or Plate. S.M.127 shows
the method adopted to reinforce the bearings of the back axle of a large Meccano Tractor. The
axle is held at each end in a 13" Pulley 1, with set-screw removed, securely bolted to the side
plate 2. The recess cut in the boss of the Pulley to receive the set-screw forms a useful
Grease Cups also can be fitted if desired.

receptacle for oil when lubricating the axle.

ANTI-FRICTION BEARING

S.M.I28. In actual engineering practice, and also in Meccano engineering, there are
various types of both ball and roller bearings. The type shown in 5.M.128 is unusual,

and is specially suitable for delicate mechanisms.

The ax'e carrying the flywheel, a Circular Plate, runs on the circumferences of four
Face Plates, which are journalled loosely on Pivot Bolts. The pair of Face Plates on each
side are arranged so that their inner edges overlap one another by mounting the Pivot Bolts 2in.
It should be noted that this device can be used only when the load on the axle is exerting
pressure in a downward direction, for a load acting sideways orupwards would cause the spindle

apart.

to leave its bearings.

WORM AND PINION BEARING

S.M.129. The compact rear axle drive unit illustrated in S.M.129 is
intended chiefly for use in
small models of motor cars.
Two Corner Angle Brackets
are secured by bolts passing
through their elongated
holes to a 11 Strip to which
a Double Bent Strip also is
secured. TheRod carryingthe
Worm is ed through the
centre hole of the Strips and
held in position by a gollar.
a Washer being placed be-
tween the Worm and 13~

BEARINGS

FRONT WHEEL DRIVE

A front wheel drive
arrangement similar to that fitted to
many sports cars, is shown in S.M.
126 and can be fitted to almost any
Meccano chassis of suitable

carried on a 1” Rod jour- K
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AND SHAFTING SUPPORTS

Strip for spacing purposes. The driven Rod is journalled in
the Corner Angle Brackets and carries a Pinion that engages
with the Worm. The slotted holes of the Brackets allow
sufficient adjustment to be made so that either a
\ 1" or §” Pinion can be arranged to mesh cor-

\ rectly with the Worm.

\ A feature of this bearing that should
not be overlooked is that the useful
gear ratio of 25:1 is provided by
employing a §* Pinion.

S.M.131

KNIFE-EDGE BEARING

S.M.130. The knife-edge is em-
ployed almost universally in weighing
machines, balances, etc., where it is
necessary to reduce friction at the
fulerum of a lever to a minimum. In
this mechanism the steel or agate
prisms, known as knife-edges, that are used in actual practice are represented by
two Centre Forks 1 secured in a Coupling 2 with their points resting between
the teeth of two 1” Pinions 3 bolted to a short Rod rigidly held at each end in a
Crank 4. The beam 5 is secured in the centre hole of the Coupling 2 and it will
be noticed that the lever arms 6 and 7 are bolted in Couplings 8 at a lower level
than the Coupling 2. The beam is shaped in this way in order to lower the
centre of gravity at the fulcrum 1.

SIPHON WICK LUBRICATOR

S.M.I31. This illustration shows lubricators of the siphon type applied to a two-bearing
crankshaft. The photograph indicates the general layout of the system and should enable any
reader to instal a complete lubrication system in almost any model.

A Chimney Adaptor 2 forms an oil cup and a length of worsted is threaded through a
length of Spring Eord 3 and its upper end dipped into the cup. The lower end is
inserted in the set-screw hole of the Double Arm Crank that forms the bearing at that
section of the crankshaft.

The Spring Cord gives a neat appearance to the whole system in addition to forming a
convenient means of leading the worsted wherever it is needed. In the example illus-
trated it is held in position by the grub-screw of the Crank 1.

It should be noted that the device will only work satisfactorily when the oil cup is
above the level of the part requiring lubrication.

BALL-AND-SOCKET JOINT

S$.M.132. Although it is not possible to reproduce an ‘ictual ball-and-socket joint with standard
Meccano parts, a close .

approximation to one can ¢

be obtained, as shown
in the illustration. In
this the “socket” s
represented by a Swivel
Bearing 1 while the * ball "
is a Collar 2 secured to
_ the shaft 3. The Swivel
Bearing is mounted on a
short Rod that is free to
turn in bearings 4. Hence
the Rod 3, while rotating
in the Collar of the
bearing 1, can be moved
through any angle to the
vertical,

S.M.128

S.M.i129

S.M.132




Section XII.

SMALL BUILT-UP ROLLER BEARING

S.M.133. It is often found necessary to support a very heavy load on
an exceptionally small area so that it will rotate easily, and in such models as
ship cantilever cranes and slipway derricks, this is a difficult problem.
One way of overcoming it is seen in S.M.133 where a neat roller-unit
is shown. The spider frame 2, consists of four 25" small radius Curved
Strips, bolted together to form a circle, while the rollers are represented
by eight " fast Pulleys. These 3" Pulleys are journalled on Pivot Bolts,
which are inserted in the transverse bores of eight Threaded Bosses secured
at equal distances round the circular frame by means of }” Bolts.
Two Washers are placed between each Threaded Boss and the
frame. The grub-screws of the 1" Pulleys are removed to permit =
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ROLLER AND

SLIDE BEARINGS

are connected by further 33" Strips. The radial 33" Strips are each fitted
with a 13" x 4" Double Angle Strip so that eight Rods radiate from the
centre pivot. The Rods are 24" in length and carry Collars on their inner
ends and 1}” Flanged Wheels on their outer ends.

The Flanged Wheels are spaced from the Double Angle Strips by Washers,
eight Washers being used on each of four of the Rods, and five being used
on each of the other four. The eight Washers are fitted to the Rods that
are journalled below the 33" Strips attached to the slotted holes of the
Face Plates. For the upper Ring Frame a 95" Angle Girder is bolted across
the centre, and this carries at its centre a Double Arm Crank that passes
over the vertical centre pivot rod. The Angle Girders sup-
porting the model are attached to this Girder and to the Ring
Frame.

free rotation of the wheels, while the Pivot Bolts are screwed into
the Threaded Bosses until they grip the shanks of the Bolts securing
these parts in place. Care should be taken to see that the Bosses
are secured rigidly and that the Pivot Bolts are correctly arranged

radially to the centre of the spider-frame.

The movable guide rail consists of a Wheel Flange placed with its

flat side against the corresponding flat side of a further Wheel py - el
Flange secured by means of four ;” Bolts to the pivotingsuper- 5 o5 @ & o » @ & ® » & e.o ¢ ¢ & 8 9 ¢ 8 9 3
structure. The object of the first Wheel Flange is to space the
guide rail 3 away from the superstructure, thereby securing suffi-
cient clearance for the rolling Pulleys.

S.M.133

form a good method whereby the superstructure may be rotated about the axis 8.

Rotation of the superstructure of a model mounted on this
type of bearing can be effected by means of Sprocket Chain.
Alternatively a 17 Pulley Wheel fitted with Rubber Ring can
be made to bear against either Ring
Frame according to requirements.

If the driving motor is in the base, the
Rubber Ring engages the upper Ring
Frame and the reverse happens when

S.M.136

A vertical Axle Rod 8 secured in
the boss of the Gear Wheel 4 serves as
| the axis of the model. The spider-

= frame is first placed over this Rod so

that the Pulleys rest upon theup-turned
flange of the fixed guide rail. The
superstructure is then passed over the
Rod so that the Wheel Flange 3 rests
uponthe Pulleys of the roller race,which
thus support the entire weight of the
rotating section of the model. The
rolling surfaces so provided reduce
friction to a minimum. A Bush Wheel
9 bolted to the superstructure serves
as a reinforced bearing for the Rod 8,
and a Collar and set-screw 10 secure
the whole assembly together.

The vertical Rod 11 and }” Pinion 12
The Rod 11

should “be driven by a motor or other source of power, housed in the superstructure.

The %" Pinion 12 is in constant engagement with
the Gear Wheel 4 and since the latter is fixed to the
base, the rotation of the Rod 11 causes the Pinion
to travel round the Gear Wheel, and in this way
turn the superstructure.

LARGE BUILT-UP ROLLER
BEARING

S.M.134. S.M.134 shows how an excellent roller
bearing can be constructed with Ring Frames,
rart 0. 167b. A 91" Strip is bolted across the
ower Ring Frame and has a Double Arm Crank
secured to it. The Crank carries a Rod that is
held in place by two Collars and passes up through
the boss of a Face Plate at the centre of the frame
carrying the rollers. Eight 3}” Strips are bolted
radially about the Face Plate and their outer ends

S.M.134

the motor is in the superstructure.

MECCANO ROLLER BEARING

S.M.135. The Meccano Roller Bearing has
been specially designed for use where the
built-up roller S.M.134 is not strong enough.

It is shown built into a Meccano Blocksetting
Crane and can be incorporated with equal ease
in any big model roundabout or turntable
crane.

The complete Geared Roller Bearing,
Part No. 167, consists of two geared Races, a
Ring Frame complete with rollers, and a
Pinion to engage one of the Races.

When using the Roller Bearing one of the
Races must be attached to therevolvingsection
of the crane while the other is bolted to the
base. Between these two portions the Ring

Frame with rollers is fitted in position. The bearing for the centre of the Ring Frame consists
of a 94" Strip bolted across this part.

SIMPLE BUILT-UP ROLLER BEARING

S§.M.136. A mechanism similar to that des-
cribed in $.M.133 but of more simple design, is
shown in this illustration. The principal differ-
ence between the two methods of construction
lies in the design of the spider-frame, which in this
case is built up from Double Bent Strips 1 con-
nected together by two Double Brackets 2. The
four wheels used are represented by 1” loose
Pulleys journalled on Pivot Bolts secured to the
outer ends of the four arms of the frame. Four
Washers, two on each side of the Pulleys are
passed on to the shank of each of the Pivot
Bolts that are attached to the Double Brackets 2,
in the case of the other two Pivot Bolts, two
Washers are placed against the external side only
of the Pulley.
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Section XIl.
. MECCANO

BALL BEARING

$.M.137. The Meccano
Ball Bearing is a correct-
ly designed unit made
to give a very free turn-
ing  movement even
when working under a
heavy load. It consists of
three sections, the
Flanged Ball Race, Part
No. 168a, the Geared
Ball Race, Part No. 168b
and the Ball Casing,
Part ; No. 168c. In
$.M.137 this part is

shown built into a

Meccano model
Scotch type derrick.
The Flanged Ball
Race is secured to
the underside of the
revolving platform
S.M.138 of the model b)f
means of four 1L*
Bolts, a Collar being used for spacing purposes on each Bolt between the Flanged Race and the
platform. The Geared Race is bolted directly to the base 1 of the model. The short Rod on
which the crane slews is secured in the boss of a Bush Wheel that ic “olted to the upper face of
the lower section of the Ball Bearing.

When the Ball Casing is in position this short Rod is passed through the centre hole of the
upper section of the Ball Bearing and also through one of the holes in the base of the crane. A
Er.:l'lar is then locked on the Rod to hold the two halves of the turntable in contact with the steel

alls.
Slewing is carried out by passing Sprocket Chain round the Geared Race and round a 3” or 1”
Sprocket Wheel 19 driven from the gear-box.

MODIFIED BALL BEARING

S.M.138. It is sometimes desirable to substitute Sﬁur gearing for the sprocket driven ball
race already described. A suitable way of obtaining this is

shown in S.M.138. The usual method of construction is
employed, as in 5.M.137, with the exception that the place
of the Geared Ball Race is taken by a 3}" Gear Wheel 2.
The Gear is screwed to the base of the model by means of
four 1” Reversed Angle Brackets 4 that rest on the longitu-
dinal Girder 3.

Slewing of the crane is accomplished by securing a 1”
Pinion 5 to the end of the Rod that may be driven, at will,
from the gear-box. This Pinion is in constant mesh with the
33" Gear 2.

BUILT-UP ROLLER RACE

S$.M.139. For models of medium size the Ball Bearing
unit often is too small and the Roller Bearing is too large. In
these cases it is therefore necessary to devise a built-up
bearing of intermediate size.

One method of constructing such a bearing is shown in
$.M.139. The bottom fixed race consists of a Hub Disc held
in place by four nuts and bolts. A Bush Wheel without its
grub-screw is bolted in the centre of this Hub Disc to form
one bearing for the centre Rod.

Roller and Slide Bearings—(continued)

A Gear Ring, shown in the illus-
tration, is now secured in place by
means of four §” Bolts, each of which
carries eleven Washers on its shank
for spacing purposes.

The ring frame consists essentially
of a7%” Circular Strip, that is fitted at
four equidistant points round its edge
with rollers, consisting of 1" fast
Pulleys on 1%” Rods.

The upper race of the roller bearing
consists of a Circular Girder that is
bolted directly to the base of the
revolving superstructure.

L BT S S,

Slewing is carried out from a }”

Pinion secured on the lower end of a Rod, a
gear on the upper end of which can be engaged
or disengaged at will with gears in the gear-box.
The Pinion must be so adjusted for height that
it meshes with the Gear Ring attached to the
travelling base.

BALL BEARING ROD SUPPORT

S.M.139a. When experimental work is
being carried out with the aid of Meccano Parts
it is sometimes necessary to support a horizontal
revolving shaft carrying considerable weight, in bearings
offering as little friction as possible. One efficient method
of obtaining this is described in 5.M.138, but this takes up
too much room for many purposes. A smaller bearing
therefore has been devised, and although this is not quite so free running as the larger movement
it has many advantages because of its compactness. :

A Socket Coupling is secured to a suitable base by means of a Double Arm Crank and carries
in its upper end a Steel Ball, free to rotate.  Each tapped hole at this end of the Socket Coupling
carries the inner end of the shank of a ;” Bolt. This Bolt holds a 1* Reversed Angle Bracket in
Eiace. the elongated hole of the Bracket being used for this purpose. Two Washers are placed

etween the Bracket and the Bolt head and six Washers between it and the Socket Coupling.

The space between the two vertical lugs of these Reversed Angle Brackets must form a
vertical slot about 3/16”in width immediately over the SteelBall and these lugs are held together
e T AT at this point by a 3” Bolt. Three Washers are

o 2 placed between the two lugs for spacing purposes.
Two of these bearings of course are required to
19 support a Rod employed as a horizontal shaft. This
Rod can be of any desired length and is passed
across the tops of the Steel Ball and underneath the
slots formed by the two Reversed Angle Brackets,
By careful adjustment of these Brackets the Rod can
be exactly centred over the Steel Balls.

BUILT-UP BALL BEARING

S.M.140. This built-up Meccano ball bearing is constructed
from two 3" Pulley Wheels, one Wheel Flange and 21 Steel
Balls, and is applicable chiefly to models where a bearing similar
to the Meccano Ball Bearing is required. The fixed ballrace is
built up from the Wheel Flange and one 3" Pulley 2 bolted to-
gether and secured to any suitable base. The balls are placed
in the groove formed between the outer edges of this Pulley
and the Wheel Flange, and the second Pulley 2, which is bolted
to the swivelling portion of the model, rests upon them. The
upper Pulley is secured by its set-screw to the central Rod

S.M.139

S.M.137




Section XII.

while (the other is allowed to turn
freely on the Rod 5. When the
Pulleys are placed together, it is impossi-
ble for the balls to move out of
position.

The illustration shows the

,  ]ib of a small crane running on

3 ' this built-up ball bearing. The

Rod 5, about which the upper

section of the crane pivots, is

| secured in the upper Pulley 1,

~__ which is bolted to the jib. The

latter is rotated from a Crank

Handle by means of a Worm

engaging with a 57-teeth Gear

“  Wheel carried on the Rod 5.

The swivelling portion of the

model is secured to the base by a Collar bolted on the Rod 5 just beneath the platform. The
worm gear ensures that the slewing is carried out only when required.

SIDE THRUST BEARING

S.M.141, The primary purpose of this type of bearing is to take up side
stresses so that the Rod passing through its centre is Erotected from
any bending stresses. |t is_not fitted with rollers or ball bearings and 'is,
therefore, not suitable for supporting swivelling superstructures, but it can
be adapted for this purpose lrso desired. This example illustrates its use
in the drill head of a drilling machine.

A Wheel Flange 10 is bolted securely in glace by means of £” Bolts to a
21" % 1" Double ingle Strip, four 14" Strips being used for spacinEg purposes
between the Wheel Flange and Double Angle Strip. A Boiler End, ﬁuln_g
easily in the open end of the Wheel Flange, is now added as shown, and this
is fitted with a 57-teeth Gear and a 23" x1” Double Angle Strip 9. These
are held in place by §° Bolts, Collars being used for spacing purposes
between the Gear and Boiler End, and also between the Gear and Double
Angle Strip. The Double Angle Strip carries the sliding drill head, the
drive to which Is transmitted by means of a 13" Contrate and £* Pinion
from the horizontal shaft passing through the bearing already described.

The entire drill head stock may be rotated about the drill sEindIe by
means of a Worm meshing with the 57-teeth Gear already described. This
Worm is carried on a shaft running transversally across the bearing, and
mounted in the end holes of two 14" Strips. These Strips, as will be seen,
turning movement will be considerably facilitated by the application of a S.M.142
little heavy oil at fairly frequent intervals.

CROSSHEAD FOR STATIONARY

10 ENGINE

S.M.142. Crossheads of this type are used
in big, slow-moving, single-cylinder engines, in
which this part of the engine is required to
withstand great thrusting pressures. In this
g example it is shown fitted to a large single-
cylinder engine fitted with Corliss Valve Gear
and a full description of the complete model is
given in the Meccano Instruction Manual. The
connecting rod 11is lock-nutted on each side of the Cotg;llng 4 that carries two
pairs of 11" Angle Girders 1. The Bolts securing these Girders also hold 1" x 3"
Angle Brackets in place, one of which is shown at 2. A second Coupling 3,

S.M.141

are secured to the Flat Girders forming the sides of the mechanism. The 4
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Roller and Slide Bearings—(continued)

carrying the piston rod, is secured to the
13" Angle Girders and, as with Coupling
4, two Angle Brackets 2 are fitted. Two
13" % " Double Angle Strips 5 are bolted
between the two sets of }"x 1" Angle
Brackets 2 and these form the sliding
faces of the crosshead.

Each slide bar 6 rests on its respective
Double Angle Strip and lies between the °
protruding edges of the 13" Angle Girders
1 thus preventing side play in the cross-
head. The inner ends of the slide bars
are bolted to a 13" X 1" Double Angle Strip that is secured
to a Wheel Flange, forming the cylinder head. The 2* z8
Bolts holding the Double Angle Strip in place also secure
the cylinder head to the cylinder block.

LOCOMOTIVE CROSSHEAD

S.M.143. This type of crosshead is designed for use in Meccano model locomotives, but it is

suitah_le for use in small models in place of the larger crosshead already
described.  The connecting rod is not shown in the illustration, but the
crosshead link 34 is shown in position for the fitting of Walschaerts' Valve
Motion, as in the Meccano Baltic Tank Locomotive described in Super Model
Leaflet No. 15. The slide bars 30 consist of 43 Strips attached to the
cylinder end by means of 1" x 1 Angle Brackets. These Strips are secured
to the insides of the Angle Bracket lugs in order to place them the correct
distanceapart.

The construction of the crosshead is carried out in the following manner,
A Strip Cog‘pllng 32 is mounted on the end of the piston rod, and this
carries a 1" Threaded Rod in its centre transverse tapped bore. Each end
of this Rod is fitted with an Eye Piece 33, one Washer being used for spacing
purposes between each Eye ;iece and the Strip Coupling. The Eye Pieces
fit over the slide bars 30, which are carefully adjusted so that the crosshead
slides freely. The 27 Strip 34 and the 1” Triangular Plate 35 are now fitted,
and secured together by two set-screws.  The set-screw 35 has two
Washers on its shank and it passes into the tapped bore of the upper Eye
Piece. The other set-screw has a Washer under its head for spacing pur-
poses, and is locked in place by a nut. The 3" Bolt 36 passes through the
end tapped hole of the Strip Coupling, and when fitted into a model,
carries the forward end of the connecting rod on its shank. Finally, the
15"X 3" Double Angle Strip 42 is fitted. This connects the outer ends of
the slide bars, and its upper retaining bolt carries two Washers for spacing
purposes.

SIMPLE CIRCULAR SLIDE BEARING

S.M.144. In simple models incorporating crane superstructures
or swivelling bogies, it is often quite adequate to use two plain
rubbing surfaces instead of a roller or ball-bearing turntable. A
bogie fitted with such a turntable is shown in S.M.144. The 2*
Pulley 4 is secured by means of 2” Bolts to the underside of a
model 6. A second 2” Pulley 5 is attached in a similar manner to
the bogie, and the bolts securing this in position must be arranged
;1: lrighz angles to the Bolts carrying the first mentioned 2

ulley 4.

These Bolt heads overlap each other slightly when the assembly
is complete, thus limitinf the slewing movement to a little less
than 180. If in cranes and other similar models this limited slew-
ing movement is found to be a disadvantage, the 2° Pulleys can be
replaced by 3 Pulleys, which are more deeply recmecr

S.M.143
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Section XIll. APPLIED SCREW MECHANISMS

SCREW OPERATED SHOE BRAKE AT e

S.M.145. The screw operated shoe brake, the most powerful of all
brakes, can be reproduced in Meccano in many different forms. One type
is shown in 5.M.145, and this is shown incorporated in the field gun,
tyq_lql of many Meccano models of this type.

he 3" Wheel forming one of the road wheels is mounted in very strong
bearings to prevent the axle from being bent by the strain due torzraking.
The brake shoe 14 consists of a 1" x 1* Angle ;racket bolted to a second
similar Angle Bracket that is locked securely to one end of a 13” Strip, the
inner end of which is pivotally attached to the frame of the model by means
of a §” Bolt and two lock-nuts.

The centre hole of the 11" Strip carries a Threaded Boss, the necessary
connection being made by a bolt and lock-nut, The transverse tapped
hole of the Threaded Boss must be uppermost when the brake unit is in
place, and through this passes a 3;” Threaded Rod which is fitted with a 1” fast Pulley forming the
operating handle. The forward end of this Rod is carried in a bearing consisting of a Handrail
Support connected to the frame of the model by means of a Double Bracket. If necessary a
second brake shoe may be fitted and operated in a similar manner to that described in S.M.122,

SCREW LIFTING APPARATUS

5.M.I146. This mechanism demonstrates
how the combination of a screw and cranks
can be utilised to raise heavy loads. This
type of lifting apparatus is incorporated in
many small trucks and motor wagonsinorder
to facilitate unloading.

The base of the truck is represented by a 54*
X 23" Flanged Plate fitted at each side with a 51°
Flat Girder. The twe centre holes in the side
flanges are fitted with Bolts carrying, on each of
their shanks, two 13} Strips for spacing purposes.
'Ehviloute; extremity of each Bolt is fitted with'a

ollar and each of these two parts carries a vert d
R b p ically place

In the finished mechanism these Rods prevent any longi-
tudinal movement of the platform. Two transverse Rods are now fitted under the base, one of
which is carried in the second set of holes from one end of the Flanged Plate forming the base.

The other Rod is stationed at a point 27 from the opposite end of the base. Each Rod is fitted
with a Coupling 1, and these two parts are joined together by means of a 31" Strip. The connec-
tion between the Strip and Couplings is formed by 2” Bolts. One of the Couplings also has
attached to ita 15" Strip, as shown in the photograph, and this is connected to a third Coupling
br‘ means of a §” Bolt. The lower transverse tapped hole of this Coupling is supported on a 27
Threaded Rod that is mounted in suitable bearings consisting of
a }" % 1" Angle Bracket and the end flange of the base Plate. The
end of the Threaded Rod is fitted with a handle 3 formed from
a Bush Wheel and Threaded Pin.

The two transverse Rods are fitted at their outer ends with
Cranks and care must be taken to see that the ends of these make
contact with the underside of the platform at exactly the same
time when they are rotated. If this is not attended to, the platform
will lift unevenly and the distribution of the load will suffer

accordingly.
SCREW JACK

S.M.147. This neat movement is a reproduction of a typical
motor car screw jack. The base of the Meccano model consists
of a Flat Trunnion on which a Threaded Coupling is secured
rigidly, with its tapped hole uppermost. A Cranked Bent Strip
also is secured to tﬁe Flat Trunnion, as indicated in the illustra-

S.M.146

4
S.M.145

tion, and this serves as a bearing for a short Rod carrying a Universal
Coupling at one end and a §” Contrate Wheel at the other.

An Axle Rod is secured in the remaining portion of the Universal Coup-
ling and its upper extremity is fitted with a handle consisting of a Collar
having two Threaded Pins screwed into its tapped holes. The 3* Contrate
Wheel meshes with a ” diam. {“ face Pinion secured on a Screwed
Rod, 27 in length. The Screwed Rod works in the threaded bore of the
Coupling and the jack is raised or lowered by rotating the Contrate.

SCREW RATCHET FEED

S.M.148. Heavy machines such as lathes and drilling machines provide
excellent examples of applied screw movements. In this illustration a
screw travelling mechanism is shown fitted to a drilling machine for moving
the vertical pillar along the base. The pillar is built up from 121" Angle
Girders and is attached to a 31" x 21" Flanged Plate 1 by means of two 24" X ” Double Angle
Strips and a 3" Pulley Wheel.

The Double Angle Strips are bolted to the Pulley, which is secured to the Flanged Plate by a
1” Rod that is free to turn in the boss of a Bush Wheel as shown and is held in place by a Collar.
When necessary the Rod can be locked in position by means of a 2” Threaded Rod fitted with a
lever consisting of a 2” Strip held in place by two lock-nuts.

The traversing mechanism is constructedas
follows. The Bush Wheel already mentioned
is fitted at oneside with a Threaded Boss 14
through the transversal tapped hole of which
a 31" Threaded Rod 2 passes. One end of
this Rod passes into the threaded portion of
a Threaded Coupling and is locked in place
by a nut. The other end of the Coupling
is fitted with a 2" Rod journalled in a Collar
13 that is attached to a transverse Strip by
means of a bolt carrying two Washers on
its shank for spacing purposes. Between the
Coupling and Collar 13 is a %" Pinion,
together with a 2° Strip spaced away from
the Pinion by means of four Washers. The
Pinion is locked on the Rod but the Strip
is free to move between the Washers and a Collar. A "X 1" Angle Bracket 3 is pivotally
attached to the 2” Strip and this forms a pawl. It is kept in engagement with the }* Pinion by
means of a weight consisting of a Collar secured to the Angle Bracket by a §” Bolt. When a
reverse action has to be transmitted from the lever to the Threaded Rod the pawl is passed over
to the opposite side of the Pinion.

ADJUSTABLE TOOL HOLDER

S.M.149. This movement is in effect a miniature repro-
duction of S.M.148. It represents a type of cutting tool
holder for a lathe, by means of which the depth of cut can be
varied by the operation of a handle.

The Threaded Rod 1, journalled in a Double Angle Strip 2
and held in place by a Collar 3, is rotated by a hand-wheel 4.
The tool post 5 is secured to a Threaded Pin 6, which is
screwed into a Threaded Boss 7 engaging the Rod 1. Conse-
quently rotation of the hand-wheel causes the tool post to
travel to and fro. Two 21" Strips on the lathe saddle are
bolted between the 14" Strips 8 and form guides on which
further 14" Strips 9 are allowed to slide.

The 23" Strip 10, secured to the tool post, slides between

the 14" Strips 8.




Section XIV, QUICKW 7 RETU

s.M.I51

Quick return mechanisms are used extensively in 'planing machines for
speeding up operations br increasing the speed of the return or idle
stroke. They can be employed also for intermittent feed movements in
which a moving Pawl is used for rotating a Ratchet Wheel. In this case
the arm carrying the Pawl would be speeded up on the return stroke so
that the pause between each movement of the Ratchet would be decreased.

Many different types of quick return motions can be reproduced in
Meccano, and interesting examples appear on this page.

SIMPLE LEVER QUICK RETURN MOTION

S.M.150. This movement is particularly useful on account of the few
working parts, and it is very efficient because the only sliding part is the
reciprocating Eye Piece representing the bed plate.

TEe driving Zrank 1 is pivotally attached to a 33" Strip that is secured
at 2 to a further 31" Strip and a 3" Strip, the last being bolted to a Crank
that is free to swing about a fixed pivot 4, consisting of a Pivot Bolt
attached to the frame by two Nuts. The second 31" Strip is connected to
the part of the model requiring a quick return motion, and in the photo-
graph is shown pivoted at 3 to a sliding Eye Piece, and in a planing machine
model this part of the mechanism would be replaced by the work table.

In the position shown, the Crank 1, rotating anti-clockwise, is on the
power stroke and thus the
Eye Piece slides slowly over
to the left. When the web of
the Crank swings over to-

the Eye Piece.

5.M.150

MOVEMENT

S.M.I51. This mechanism is particularly suited for incorporating in large
model planing machines and for use in similar cases where a very robust and
positive quick idle stroke movement is required.

The table of the machine is represented in the illustration by a 23" x 1" Double
Angle Strip in order to show the mechanism as clearly as possible. A vertical
driving shaft 5 carries a Bush Wheel 6 and a 3" Bolt passing through one of
the holes in the Bush Wheel is secured in the boss of an Eye Piece 7. A 31"
Strip 3 passed through the Eye Piece pivots about an upright fixed Rod 4, and is
attached at its outer end 2 by a pivot bolt and nuts to a connecting lever 1. The
latter, in turn, is pivotally connected to the underside of the table, which slides
on the Girders 8.

The Bush Wheel 6 rotates in an anti-clockwise direction, rocking the lever 3 to
and fro, and the swivel-guide 7 slides on the lever as it follows the movement of the
Bush Wheel. Consequently, the guide 7 is at a greater distance from the fulcrum
of the lever during the forward stroke than it is on the return, with the result that
the point 2 moves slowly on the forward stroke and more rapidly on the return.

The one ireat disadvantage of this mechanism is that considerable resistance is
introduced by friction between the sliding Eye Piece and the Strip 3, but this
can be reduced by careful adjustment and constant oiling.

GEARED QUICK RETURN MOTION

S.M.I52. The two movements already described transmit their power
through cranks and levers only. This mechanism incorporates a gear move-

m

wards the pivot 4, the Eye Piece returns more
rapidly. The closer the Crank 1 is to the pivot 4,
the more rapid will be the return movement of

The device is very smooth in operation and gives
satisfactory results at fairly high speeds.

HEAVY DUTY QUICK RETURN
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tive.

ment is of special interest, as it is an entirely
new departure from the usual lever or gear-
operated movement. lts action is controlled
by a spring, and therefore is quick and posi-
Its construction is carried out in the
following manner. 5

The driving shaft 2 is journalled in two 23"
Triangular Plates secured in the slotted holes of
21" Angle Girders, which are spaced from the

RN MECHANISMS

ment, however, and because of this a much smoother and stronger
movement is the result. Its construction is comparatively simple and
is carried out in the following manner.

A Face Plate is secured to a Rod that is journalled in vertical 55" x 23"
Flanged Plates, and an Eye Piece is attached to the Face Plate by passing
a 3" Bolt through one of the holes in the latter and securing the Bolt in
the boss of the Eye Piece by the grub-screws. Two Washers are placed
on the shank of the Bolt for spacing purposes.

A 5% Strip is mounted pivotally on a §“ Bolt that is lock-nutted toa
Double Bent Strip, and the Eye Piece slides on the longer arm of the
lever so formed, whilst the short arm carries a Rack Segment that
engages witha1” Gear. The latter is secured on a Rod journalled in the
Flanged Plates and connected by any suitable means to the model that it
is intended to operate.

When the device is set in motion, the Rack Segment on the end of the
51" Strip moves from side to side at a speed that varies according to the
distance of the Eye Piece from the fulcrum of the Strip, and this causes
the 1" Gear to rotate slowly in one direction and rapidly on reversing.

OFFSET QUICK
RETURN
MOTION

S.M.153. This move-

base plate by two Washers on
each securing bolt. The bear-
ings for the driven Rod 1 are
formed by 2° Strips held in
Trunnions. The two sets of bear-
ings should be so arranged that
the centres of the Rods are exactly
1” apart, and it is essential that the
Rods should be parallel to each
other. Two Face Plates 3 are secured on the Rod 1 and spaced apart about 3"
with the slots in each Plate directly opposite. The Face Plates 4 are mounted in
a similar manner on the Rod 2,and a 1" Rod 5 is passed through slots in each
pair of wheels. The Rod carries five %“ loose Pulleys arranged as shown,
and a Collar on each end holds it in position. The Face Plates should be spaced
so that the Pulleys slide freely. A Spring, controlling the movement of the gear,
is fitted to one end of the Rod, the other end being secured by a §” Bolt to the
left-hand side Face Plate 3.

S.M.I53

The drive from the Rod 1 passes through the Face Plates to the Rod 2 by
=7 means of the Rod 5. This Rod slides up and down in the slots so that in its
lowest position it is at the lower ends of the slots in the Face Plates 3, and
at the upper ends of the slots in the Face Plates 4. Thus the Rod 2
rotates faster than the Rod 1, but as the Plates move round the differ-
ence in speed is gradually reduced, and in the opposite position is
reversed.,

»



BOAT STEERING GEAR

$.M.154. The device shown in 5.M.154 can be used in many Meccano models
of ships. The 121" Strip that represents the tiller is bolted to a Bush Wheel that
in turn is secured to the top of a Rod forming the rudder
post. A length of cord is taken round the steering rod
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of two pieces of cord. These cords are carried forward towards the mast
for a short distance, where they pass round }” loose Pulleys and are then
taken to the stern, crossing each other in doing so. At the stern they
are secured to the shortarms 1 of a * T " shaped crank carried as shown
on a §” Bolt, representing the rudder post.
The long arm of the ** T " crank passes under a 23" Strip and is held in

several times, and each end is then passed over the 1”
fast Pulleys and tied to the tiller. The Pulleys are se-
cured to 3" Bolts journalled in Double Brackets.

As the steering wheel is rotated, one end of the
cord is paid out while the other end is wound on
to the Rod. The tiller is pulled to one side or the
other according to the direction in which the
steering wheel is turned. The steering wheel can
be placed conveniently on the bridge of a model
ship and the cords taken to the tiller through
suitable guides fixed to the deck or inside the hull.

DUAL AEROPLANE CONTROL

S.M.155. Many aeroplanes are fitted with dual control g

to enable them to be controlled independently from two points. Machines so fitted are
invaluable in teaching beginners how to fly and this mechanism demonstrates the principle on
which dual control gear works.

The joysticks 1 are held in the bosses of Fork Pieces, which are bolted to pairs of 21*
Strips 2. Each pair of the latter is free to pivot on two Bolts 3 inserted in opposite
sides of a Collar secured on the Rod 5,which is journalled in upright 3” Strips secured
to the frame of the model. The lower ends of the two joysticks are connected
%5 pivotally together
by a 53" Strip

a fore and aft position by means of a length of Spring
Cord 2.

Thus when the boom is blown over to one side of the
ship by the force of the wind the rudder is moved in the
opposite direction, and in this way the vessel is pre-
vented from veering from her true course.

AEROPLANE CONTROL GEAR

S.M.158. This illustration is of a typical control
gear that may be embodied in the majority of
Meccano aeroplanes.

The joystick 59 is a 13" Rod held in the boss
of a Swivel Bearing. The spider of the latter is
secured to a 3" Rod 60 which is journalled
horizontally and car- ries a Coupling 62. A
1" loose Pulley 61 is journalled on a §” Bolt
secured to the Plate by two nuts, and is retained in posi- £ tion by meansofaCollar.
The rudder bar 65 consists of a 21" Strip pivoted at its centre to the Flat Plate.

The wire 57 is fastened at
one end to a short lever 51
secured at right angles to the

under surface of the
32 30 ¢levator ; it is then

the connections be-
ing made by lock-
nutted bolts and
movement of one of

| the joysticks therefore is repro-
duced by the other. The opera-
tion of a joystick is explained in
S.M.158.

The rudder bars 7, which the
pilot operates with his feet, are’
connected to the rudder by two
wires. The bars are represented by
21” Strips mounted pivotally by means_of bolts and nuts on Double Bent Strips
They are connectedp by wires so that each must follow the movement of the
other.

CASTOR STEERING

lorry and at the same time give great manceuvring ability. The steering wheel actuates a Worm
32, which in turn rotates the 57-teeth Gear 30. The

frame supporting the road wheels is carried on this

Gear, and the Rod forming the pivot transmits the '
drive to the wheels from the motor in the lorry.

AUTOMATIC YACHT'S STEERING
GEAR

S.M.I57. This is an interesting and ingenious
movement and is used on model racing yachts.

An 111" Rod, representing the boom of the boat,
is fitted with a Collar 3 and to this are tied the ends

S.M.156. This form of steering is used when it is necessary to steer the driving wheels of a

attached to the joy-
stick 59, led round™===
- the Pulley 61 and
—  back to another
© | short lever secured
to the upper side of
the elevator. When
the stick is pushed
 forward the result-
© @ \Ngmovement of the
' elevator sends the
noseof theaeroplane
downward. hen
the stick is pulled
back the elevator is
raised. 70
The wire 70 is secured at its : ;
centre to the Coupling 62 and its ends, after being led round guide pulleys, are fastened to short
levers projecting at right angles from the ailerons. The latter are connected together by a
another wire attached to further levers projecting
from their opposite sides. Consequently, when the
stick is moved to the left the aileron on the right
side is pulled down, causing the wing on that side to
rise. At the same time the aileron on the left side
is pulled up, assisting the downward motion of the
left wing, and the machine banks. When the lever
is pushed to the right, the reverse takes place.
The ends of the rudder bar 63 are connected by
wires 55 to levers projecting on opposite sides of
the rudder, which can be moved right or left by
pushing the lever with either the right or left foot.

S.M.I57
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Section XV. Steering Mechanisms—(continued)
WORM AND CHAIN STEERING GEAR The steering rod carries a 1" Bevel 19 that gears with a

1 Belvlre:l th‘el 23 t.'l:\at is free to turn on a 1}" R:d

; in the side frame member and secured in the
S.M.159. This example shows a form of steering gear that Journalle : d

will be found very suitable for large model traction engines, ;:entrse aOfoau c"l"li’lmgi 21'f O:: e“:dc’f ft':': C‘::CP:::E

and similar models. The steering wheel is secured toa Rod 0';31 A ‘lwhrl'r'\‘ﬂ earing ft:>r se_ eRodo e_: . 2§

of any convenient length that is journalled in Double tl:,o" m e lI: consists of :n R charrlyi g

Brackets bolted to the side frame plate of the tractor. It ‘-'Aﬁ'!_l . eel to regresent the steering wheel.

carries at its lower end a Worm 3 engaging a §” Pinion a

Bracket 23 bolted to the 13" Bevel Wheel 20
4 on a horizontal rod that carries several Couplings 43 forms the steering lever, and a set-screw passed through
and Collars. The heads of the grub-screws of these

its elgzgated hole is used to secure a Collar to the 23"

i 45 Rod 24. The other end of this Rod 24 carries a Swivel

i;::ﬁ;t:i\ferglgpﬁ:: ::tgiin: 2::.-::?%‘0"“; f:hsepé‘:,cuk;TnC:al;:,: Bearing, the collar of which is free to turn between two

thence ed round the 2° Sprocket Wheel 6 attached to the Collars which are locked on the 2 Rod 25. Nuts are
frontaxle. The ends of the chain of course are joined together.

placed on the bolts against the spider of the Swivel Bear-
42
STEERING GEAR FOR CATERPILLAR TRACKS

ing in order to hold them rigidly, but not gripping the
Rod 25, which is fixed in a Coupling secured to the 13"
S.M.160. Tanks, tractors, and other forms of transport in
which creeper track is em-

Rod 11. It will now be seen that the movement of the

steering wheel is transmitted to the right-hand road
ployed are often steered by wheel via the Bevel Wheel 20 and linkage 24 and 25, and
employing separate power L 7 49 48 the left-hand wheel is caused to move simultaneously but at a different angle,

units to drive the tracks S.M.160 corresponding to the point of turning of the car, by means of the Rod 11,
and varying the speeds of these units. and the track rod.
. This is not always practicable, how- The fixed front axle 14 is
ever, and this mechanism is a Meccano secured to the front chassis springs
model of another device. by means of 2” Bolts. The Cranks
The power is transmitted from the 1! are bent so that the fixed swivel
motor by a single length of Sprocket pins 16 are slightly out of the ver-
Chain that drives a 1” Sprocket Wheel 42 tical, with their upper ends pointed
secured on a lay shaft, as shown in the outward. This brings the points of
hotograph. This shaft is jourpalled in a suitable frame- contact between the front wheels

work and is moved from side to side by means of a Crank 46.

Bolt in the end of this Crank is accommodated between two
Collars 44 on the lay shaft, and the boss of the Crank is secured on
a long Rod running the entire length of the tank or vehicle in 20\

19 and the ground as nearly as possible
beneath the centres of the swivel
pins. In practice the object of
canting the swivel pins in this way is
to avoid heavy drag on the steering.

SIMPLE STEERING GEAR
S.M.162. For very simple models, a

which this mechanism is fitted. This Rod is fitted with a handle

at the point from which the model is controlled. -
A 1" Pinion 45 is secured on each end of the lay shaft, and these

Pinions may be engaged or disengaged at will with two 11" Gears

that drive the track through 2* Sprockets 49. g

If both sets of gears are in mesh, the vehicle
proceeds on a straight course, because the creeper
‘tracks are in line with the frame of the vehicle.
The tracks can be rotated independently at will by
sliding the %" Pinions in and out of mesh with their
respective Gears in order to give the necessary
steering effect.

ACKERMANN STEERING GEAR

S.M.161. With this type of steering gear, when 17
a car is rounding a curve the inner front wheel is
inclined at a greater angle than the corresponding
outer wheel, which turns in a larger circle. A
13" Axle Rod 16, secured in each Crank 15, serves
as a vertical swivel pin upon which a Coupling 17
carrying the stubaxle, a 1” Axle Rod, is free to turn.
The Coupling 17 carries a 1 Rod to which is
secured a Swivel Bearing. The fork of the
latter is fixed to the track rod 12, the other end of
which is connected to the other stub axle b
another Swivel Bearing secured to the 11" Rod 11.

—21  S.M.6l 3

form of steering gear that does not
necessarily operate on Ackermann’s

principle, is often suitable, and this mechanism
fulfils these requirements.

In this example the two front wheels are

3 mounted on separate stub axles that are secured
to each end of a rigid front axle. The base of
the chassis consists of two long Angle Girders
connected together at the front end by a 3}"
Angle Girder and filled in along their length by
means of 51" x 31" Flat Plates.

The front axle, a 31" x 1" Double Angle Strip,
is pivotally mounted at its centre on a Bush
Wheel and short Rod. It is fitted, 1" from
each end, with a ;"X %" Angle Bracket, th
forming the inner bearing for its respective
stub axle. The outer bearing for the axle
consists of the upturned lug of the Double
Angle Strip. One end of this latter part is
fitted with a pivotally attached 431" Strip, by
means of which the front axle is linked up to a

15 Crank. Thisisattached to the steering column.



Section XVI.

RACK AND PINION TRAVERSING MECHANISM

S.M.163. The photograph shows a rack and pinion
mechanism adapted to actuate the saddle of a lathe.
The saddle 1 rests upon the Girders 2, and is bolted to
a 25" x §” Double Angle Strip sliding upon a Rod set
longitudinally between the Girders. The shaft 3
carrying the fhand-wheel 4 is journalled in Strips 5
bolted to the saddle and carries a 1” Pin-
ion which engages with the Rack Strips 6.
As the hand-wheel rotates, the Pinion
travels along the Rack, carrying the
saddle with it.

DRIVE TO HEAVY DUTY
TRAVELLING WHEELS

S.M.164. In very heavy cranes where

the weight has to bedistributed over a large number of wheels, com-
pensating bogies driven through a system of universal joints are gener-
ally used. Sometimes, especially in large draglines, lengths ‘of sprocket
chain are employed to transmit power
to the! travelling wheels, but this is
only done in excep-
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often be made to give out power for periods almost as long as a

ment is then imparted to the road w
and they are brought into gear when
required by the return movement

Clockwork Motor. The flywheel must be very heavy and well

balanced, and its bearings must be as free from

friction as it is possible to make them.

An example of momentum traction is shown on
this page, in this case a tractor forming the model to

be driven.

earing wit

The flywheel is mounted on a short
Rod, the front end of which carries a 1 Pinion that
can be brought into mesh through a high step-up
the starting handle.
handle is pushed inwards the gear train is
brought into operation automatically and
the flywheel can then be set in motion.
At the opposite end of the fl
is fitted a second 1” Pinion.
brought into engagement with a 11” Con-
trate &, that is secured on a sliding Rod
controlled by a short lever.
pression Spring normally keeps the Contrate in gear with the Flywheel, but
when the latter is set injmotion the lever is moved over to one side. No move-
heels while the Flywheel is being started

When this

heel Rod
his can be

A Com-

of the lever.

TRANSMISSION
TO SIX WHEELS

S.M.166. This illus-
tration shows an
underneath viewofthe
wheel base of a Mec-
cano steam shovel. In
this model the Motor
is carried in the swivelling
superstructureand the drive is
led to the road wheels by way
of the vertical shaft 1. This
shaft is journalled in the boss
of the 33",Gear Wheel 2,about
which _the superstructure
pivots, and carries
a §” Bevel Gear 3
meshing with a
similar wheel 4 on
the transverse Rod 5. The
latter forms an axle for the
centre pair of the six road
wheels, and the drive is
carried to the remaining pairs of wheels by means of 1*
Sprocket Wheels 7 and Sprocket Chain 8.

OVERHEAD TRAVELLER

5.M.167. The traversing movement of the trolley is
obtained from the cord 8, the ends of which are shown
connected to the cross Strips 2.

The pulley block 7 is built up from twe Flat Trunnions
bolted together, Washers being placed between the Trun-
inons on the shanks of the Bolts 12.

tionalcircumstances.
Compensating of
course is necessary
so that all the wheels
may carry their
share of the weight
when the machine is
travelling over an
uneven surface.

S.M.164 shows
how the drive to a
pair of compensating
bogies is accomplished in the case
of a giant Meccano blocksetting
crane. Four wheels are fitted to
each bogie. Each wheel consists
of a Bush Wheel and
13" Flanged Wheel, butted together and held in position on
a Rod. Two of the Rods are 2 in length, while the remain-
ing two are 24" in length and have their ends protruding
from the bogie for a distance of about }” to accommodate Z*
Bevel Gears, as shown. These Gears mesh with similar
parts that are locked on a horizontal 33" Red journalled in
the end holes of two 1" 1” Angle Brackets.

The drive to the 31" Rod is transmitted, via two Universal
Couplings and a short Rod, from a lay shaft 2 on which is
mounted a 13" Bevel 1. This Beveland a similar part,driving
the other bogie,are driven from a §” Bevel that derives its
motion from a long vertical Rod rotated from the gear-box.

MOMENTUM TRAVERSING

S$.M.165. When it is not practicable to drive a model
by clockwork, electricity or steam, it is occasionally
ible to utilise the energy stored up in a heavy flywheel.

his power Is of course only available for comparatively short
periods, but in the case of tractors and other vehicles, it can

S.M.l63

S.M.167
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RUBBER SHOCK ABSORBERS

SPRINGS AND SHOCK ABSORBERS

S.M.168. In vehicles intended for carrying abnormal loads
rubber shock absorbers are often fitted in place of the more usual
springs. They are less liable to sudden collapse, but are only
suitable for very slow moving vehicles as, except in very special
circumstances, they are incapable of absorbing sudden shocks.

An excellent example of the use of rubber shock absorbers is
shown in the world's largest lorry, owned by M.R.S. Ltd. This
lorry is designed to carry loads up to 100 tons and therefore
incorporates a very robust springing system. One of the shock
absorbers used is shown in model form in 5.M.168. The set of
rear wheels for one side of the lorry is carried on a Rod of suitable
length that is journalled in a strong comrensating beam, the forward end of which
is pivotally attached to the underside of tiie main frame of the lorry so that it is
capable of universal movement. The other end of the beam is fitted with a Large
Fork Piece as shown and a Rod in the boss of this moves vertically in a set of 1" fast
and loose Pulleys 37. The lower and upper Pulleys of this set are secured to the main frame by a
27 Bolt, and by the shank of a Handrail Support 35. The purpose of the Handrail Support will be
shown later. The complete fitting represents the primary shock absorber of the actual lorry.

A 1" Rod, part of which is shown at 33, passes through the end hole of the bottom Girder of
the lorry frame. The inner end of this Rod carries a Collar that is in contact with one end of a
= Single Bent Strip, the two
opposite ends of which press
against the bottom of a 1” fast
Pulley 34. The Single Bent
Strip is held by a 3"xj"
Angle Bracket; it is free to
slide, its ends passing the
Handrail Support 35, one end
on each side.

This Handrail Support is
fitted with a 1” Tl;.reab ed Rc;d.

assing through the boss of a
S.M.l68 ?" Pulgley Mgmd carrying four
Rubber Rings that are held in place by a second 17 fast Pulley 36 locked on the
Threaded Rod by two grub-screws. As the beam carrying the road wheels rises,
the Single Bent Strip presses against the underside of the Pulley 34. This action tends to com-
ress the Rubber Rings, as they are prevented from moving vertically by the pulley 36 and its 17
#hreaded Rod. A similar action would take place in the primary shock absorber if the " loose
Pulleys were replaced by rubber rings, but scale dimensions could not be retained in the model
if this were done.

SEMI-ELLIPTIC SPRING

S.M.169. Springing is a very important
construction of any motor vehicle. The springs
that they will stand up to the strains imposed by
loads or violent shocks, and yet be so sensitive that
vibrations. Those shown in the illustration are a
the type used in the majority of motor cars. They

consideration in the
must be so designed
comparatively heavy
they will absorb lesser
faithful reproduction of
are of the semi-elliptic
type, and each consists
of one 51", one 41", one
31", one 24" and one 14"
Strip placed upon each
other, in order, and
slightly bent. Each end of the 53" Strip is
secured to a Double Bracket, The rear
Double Bracket is bolted pivotally to the
pair of Flat Brackets 3, which form the
o shackles by means of which{the rear
s.M.l

ends of the springs are attached pivotally to the frame.
The front Double Bracket is mounted on a §” Bolt passing
through the side frame members.

TENSION SPRINGING FOR ROAD WHEELS

S.M.I170. This device is an interesting departure from the
usual type of rear axle suspension that with little or no alteration
can be fitted into any Meccano motor chassis. The road wheels
are represented by 3” Pulleys that are secured to the ends of an 8"
Axle g.od The Rod is journalled freely in the bosses of two
Cranks, which in turn are bolted to two further Cranks secured
to the ends of another Rod carried in Trunnions bolted to the
underside of side girders of the chassis. This Rod has two more
Cranks secured to it. Four Springs are attached to these Cranks
by 1” Screwed Rods, two pairs of the springs being attached to a
Rod mounted between the side Girders of the frame, and the
remaining two pairs being anchored to the rear end of the chassis.

LOCOMOTIVE SPRINGING

~ S.M.I71. A model of atypical spring fitted to locomotives and rolling stock is shown in the
illustration on this page. The axle carrying the travelling wheels is supported at its end in a
Collar, the grub-screw of which has been removed in order to allow freedom for the axle.
1 The upper tapped hole
of the Collar carries the
end of the shank of a
Bolt that supports the
spring in its centre. This
spring is built up from
two 21" Stripsand a 14"
Strip, but other sizes
may be used if desired.
Each end hole of
the spring accommo-
dates a % Bolt, the
bottom end of which
passes into the tapped #%
hole of a Collar. A put SSSEET
locks the bolt in place. The Collar is pivotally mounted on a
of the model by two nuts.

COMPENSATING LEVERS FOR ROAD WHEELS

S.M.172. Although this mechanism is not a spring in the true sense of the word, the
arrangement is designed to reduce road shocks and may therefore be considered here. The
construction of the compensating lever illustrated is shown in the photograph. It is mounted
pivotally ona Rod at its centres and carries in its end holes the axles supporting the road Wheels.
As the foremost wheels touches a bump on the road, the compensating lever lifts about its pivots
and thus reduces the amount of vertical movement that otherwise
would be transmitted
to the chassis.

CANTILEVER
SPRINGS

$.M.173. This type
of spring is intended
primarily for support-
ing the back axles of cars but is sometimes used for
front axles. The spring is built up from 27, 21°, 317, 41"
and 51" Strips connected together as shown and fitted
with two 3"X " Angle Brackets at their upper ends.

S.M.I171

1” Bolt that is locked to the frame
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OUT OF LINE DRIVE

S.M.174. An ingenious mechanism for connecting
shafts that are placed out of line is shown in 5.M.174. This
is suitable for use in almost every case
where lack of space prevents Uni-
8¢ versal Coupling units from being em-

aiployed. The driving shaft 1 is approx-
imately " out of line with the Rod 2,
% and each Rod carries at its inner end
a Face Plate. Four Flat Brackets are
pivotally attached to the Plates by
a* means of 2" Bolts, each of which

B8 carries two nuts for holding the Flat
S Brackets in place.

Washers are used for spacing pur-
poses, and when in position the bolts
should be sufficiently loose to allow

S.M.174 the Flat Brackets to move freely. As
the Rod 1 rotates, the movement of one Face Plate is imparted to the other by means of
the Flat Brackets.

BALANCED AILERON CONTROL

S.M.I75. As the speed of an aeroplane increases, the handling of the
controls becomes increasingly difficult, especially on large machines,
on account of the greater wind pressure, which of course tends
to force the ailerons back into their normal position. In
order to assist the pilot in operating the controls, the 8
balanced aileron has been evolved.

A small auxiliary flap is incorporated in the trailing edge of the

. aileron,and pivoted

By to it. This flap 4
= ‘¢,%r, operates with a

T T AR ¢+, similar movement to the

$asesvtiy aileron itself, but itsmove-
S el & ment is in opposition to
Seaveis. s that of the aileron. It is connected

el S :, to the wing by a pivoted link so that

SIS e its motion is entirely automatic when the
= : o ® aileron is moved.
: s Lond A model of a balanced aileron is illustrated in
e 6 S.M.175. The flap 2 is made from two 3" x 13"

Plates secured together at their outer edges,
the inner edges being spaced apart by Collars,
and secured by bolts inserted in the opposite
tapped bores of the Collars.

A Rod passed through both Collars is pivoted
in a second set of Collars secured to the aileron.
A Flat Bracket 3 is rigidly bolted to an Angle
Bracket secured on the underside of the flap.
The connecting link 5 consists of two 2” Slotted Strips,
and a 14" Strip 4 is bolted to an Angle Bracket attached
to the wing.

The link 5 is arranged so that when theaileron1isin
line with the wing, the auxiliary flap also is in line. For
operating the aileron, cords are attached to 13" Strips 6,
bolted at right angles to the upper and lower surfaces of
the aileron by means of 1" x1° Angle Brackets. Down-
ward movement of the aileron causes the auxiliary flap
to move upward and similarly, when the aileron is raised,

S.M.175

SPECIAL MOVEMENTS

the flap has a slight downward angle. The flap
thus tends to keep the aileron in position when
banking and reduces the effort required on the part
of the pilot when handling the joystick.

INTERLOCKING LEVERS

S.M.176. Theleversconsistof 51" Strips mounted
on a Rod and retained in position by
Collars. The sides of the lever frame
are built up from Sector Plates
joined together at their upper ends
by two 51" Angle Girders. Four 23"
Flat Girders are bolted transversely
across the 51" Angle Girders to form
quadrants for the levers.

An End Bearing s
10 secured

on the ‘
end of each of the 3" Rods 1, 2, 3, and in each case a Flat
9 Bracket forms a connection between the End Bearing and

the bottom end of each lever. The movements of the Rods
are limited by Collars secured on their outer ends.

Each tappet 7, 8, 9, 10, consists of one Collar and two
Woashers mounted on a 3" Bolt that is inserted in the set-
screw hole of a Coupling.  All four Couplings slide freely
on the central 63" Rod 5, but the Couplings carrying the
tappets 7 and 8 are secured rigidly to the Rod 4, while the
remaining two are secured to the Rod 6. This arrange-
ment ensures that the respective groups of tappets move
as one. Careful attention should be paid to the position of the tappets
2 on their supporting Couplings.

Each pair of tappets has a limited sideways movement that is controlled by the
Collars on the Rods 1, 2, 3. For example, in moving the central lever to the posi-
tion shown in the illustration the tappet 8 has been moved to
the left, by riding up the Collars on the Rod 2 as the latter moves
towards the front of the photograph, and the tappet 7 is forced into
the ““step " formed by the end of the Collar and the Rod 1.

REVERSE DRIVE

S.M.I77. This is an ingenious device for driving two shafts,
arranged in line, so that they revolve in opposite directions. The
details of the mechanism are shown in the photograph, and it will be
noted that the reverse drive is obtained without the use of gears.

The driven Rod 1 bears a Collar and a Coupling mounted on the
end of the Rod by its centre transverse hole. The driven Rod 2 is 5
provided with a Coupling similarly mounted, and both Rods are
journalled in Trunnions spaced from the base plate by two Washers
on each fixing bolt. The Washers raise the mechanism slightly and
prevent it from fouling the base plate.

Two further Trunnions provide bearings for the transverse unit 3
formed by fixing two 2° Rods in a Coupling through the centre of
which is passed a 11" Rod. At the ends of this short Rod the forks
of Swivel Bearings 4 and 5 are free to slide, and their “ spiders™ are
pivotally attached by means of 3" Bolts to the Couplings on the
driving and driven shafts. The final drive is taken from a ;" Pinion 3
on the Rod 2.

DEVICE TO INCREASE CRANK STROKE
S.M.178. This ingenious mechanism gives a stroke almost double
the length of the actual crank stroke. A suitable frame is built up

37
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from two 21" x2}" Flat Plates spaced apart by 21“x 1"
Double Angle Strips. Two 51“ Angle Girders are placed
vertically at one side of the Flat Plates and at the other
side is a pair of 7§" Strips.

In fitting these, care should be taken to see that they
are quite straight, as even a slight bend will impair smooth
running, and they should also be placed exactly parallel for
the same reason. The crankshaft is built up from two 11"
Rods, and on the inner end of
each is a Coupling placed trans-
versely and car-
rying a 1”7 Red.
These two Rods
are provided
with Collars that
are connected by
a 1" Screwed
Red 1. It is ne-
cessary to fit the
Collars on the
Screwed Rod be- {0
fore placing them S
in position. The
details and ar-
rangement of the crankshaft assembly  will
be quite clear on reference to the illustration. The 21" Strip 2 is
pivoted at its centre hole on the Rod 1, and is held in place by lock-nuts on each side. One end
of the Strip is pivoted to a 3}" Strip 4, the upper extremity of which is held loosely on the
Screwed Rod connecting the vertical 5}” Angle Girders. For the connecting rod, a 35" Strip
3 is used, and a 21" Rod 5 is passed through its end hole,

The Strip is placed in the forked end of an End Bearing and is centred on the Rod bytwoCollars,
Eye Pieces fixed at the ends of the Rod slide up and down on the 71" Strips which are spaced
apart at the top by two 1” Rods held in Cranks and a Coupling 6. This Coupling forms a guide
for the piston Rod that is fixed in the End Bearing at the end of
the connecting rod 3.

FRONT AXLE TRACTOR MOUNTING

S$.M.179. This front axle is built up from two 31"
Angle Girders bolted together to form a channel sec-
tion, the Rods that carry the road wheels being jour-
nalled in Double Brackets. The central pivot is in two
parts, a Handrail Support secured to the front axle and
a Socket Coupling that is attached to the boss of a
Double Arm Crank bolted to the underside of the
boiler. The Handrail Support rests in the recess in
the lower end of the Socket Coupling and is retained in
place by two 1" x 1“ Angle Brackets that are secured to
the front axle as shown.

BENDIX PINION

S.M.180. This device is primarily a demonstration
model of the Bendix car-starting gear, but is capable of
other uses.

The drive is taken from the Bevel 1 mounted on a
shaft together with the Worm 2 and }” Pinion 3. The
Worm rotates a cam through the medium of a 1”
Pinion, the cam being secured to the Rod by a Collar.
This cam consists of a Universal Stand Clamp, Kemex
Part No.K31, and a sliding Rod 4, that is in continual

contact with it,is connected by a Coupling to a Rod

S.M.l8l

Special Movements—(continued)

carrying the }” Pinions 5 and 6. These
Pinions eéngage alternately with similar
Pinions mounted on the flywheel shaft and
Bendix Pinion shaft respectively. The shaft
carrying the Bendix Pinion consists of a 2°
Threaded Rod attached to a 5” Rod by means of
a Threaded Coupling.

REVERSING GEAR WITH VARI-
ABLE PAUSE
S.M.I81. By
means of this gear
it is possible to re-
verse a movement
and to arrange a
pause of variable
length at the end
of each operation.

The drive is supplied to the 8" Axle Rod 1 that carries a
Worm and a $"x 3" Pinion. The Worm engages a 1" Pinion
on a vertical Rod 2 that is journalled in 2° Strips secured
in place by means of Angle Brackets. The Rod 2 carries a
Worm that meshes with a }” Pinion on the Rod carrying the
Pinion 3, and another Rod is journalled below this and carries a
57-teeth Gear Wheel 4.

The Rod 5 is slidable in its bearings and carries two 1" %1 Pinions, one of which is in constant
mesh with a " Pinion on the Rod 1. A loose Collar é on the Rod is retained in place between
two fixed Collars. Two Compression Springs are fitted on the Rod on each side of the Flat
Plate on the right-hand side of the frame.

The sliding movement of the Rod is controlled by a lever consisting of a 2” Strip pivoted at
the base of the model and extended by means of a 2” Slotted Strip. A bolt is passed through the
slot in the Strip and fitted with a nut before being screwed into the bore of
the Collar 6.  The nut is tightened against the Collar to prevent the shank of

] the bolt gripping the Axle Rod 5. At the lower end
of the lever a bolt is inserted in a similar manner into the
bore of the Collar 9 that is fixed to a sliding 5" Rod. The
Collar 7 is loose on the Rod, and the 2” Slotted Strip 10
isgivo:ally attached toit. This Strip is firmly secured to
a 33" Strip that is pivoted to the Gear 4. As the Gear
rotates the Collar 7 slides between the Collars 8 and 9,
and as soon as it strikes either of these Collars it causes
the lever toslide the Rod 5 inthecorrespondingdirection.

Owing to the arrangement of the lever the Rod 5 slides
more quickly than the Collars 8 or 9 and throws one of
the 1" Pinions into engagement with the 3* Contrate
Wheel on the Rod 11.

SWASHPLATE MOVEMENT

$.M.182. The driving shaft 1 is journalled in two 13" X
3" Double Angle Strips connected together by a Flat
Bracket, and spaced from the Plate by one Washer
beneath each. The Rod carries a Coupling which is
mounted by means of its centre traverse hole, and the
driven shaft 2 is provided with another Coupling
mounted in a similar manner. Bearings for the Rod 2 are
formed from a 31" x2}" Flanged Plate and a 3}"x %"
Double Angle Strip, the latter being spaced from the
base plate by a Washer.



meccanoindex.co.uk

Section XIX. ELECTRICALLY OPERATED MOVEMENTS

OVERLOAD RELEASE FOR is freed, thus allowing the Spring Cord to press the face of the Bush Wheel o
ELECTRIC MOTOR into contact with the Tyre on the 17 fast Pulley.

S.M.183. Every electric circuit should be AUTOMATIC CONTRACTING BRAKE
equipped with safety devices to protect the S.M.185. A 17 fast Pulley 1 shod with a Rubber Ring is
apparatus from damage that might arise from secured to a Rod driven from the armature spindle

the passing of a heavier current than that for through suitable gearing. Two 17
=<3 which the circuit is designed. In the case of fast Pulleys 2 are fastened rigidly to
3 electric motors it is customary to provide pro- 11" Strips that are attached pivotally
J tection by means of a device known as an ‘ over- by lock-nuts at their upper extremi-
load release,” and a mechanism of this kind is ties to 27 Strips 3. At their lower
reproduced in Meccano in 5.M.183. ends they are mounted loosely on
A solenoid is wound with two lock-nutted bolts attached to the side
S.M.l83 layers of Meccano 26 S.C.C. Wire and clamped in plates of the Motor, The other ends
position on the base plate of the apparatus. The Rod 1 of the links 3 are attached pivotally to

slides in the bore of the solenoid and is connected pivotally to a switch arm carrying the 2” Slotted Strip 4, the slot in
the contact 2. The latter is part of a Spring Buffer which engages with the shank of the
Part No. 120a. It normally makes contact with a 2" Bolt 4a. This Strip is also attached
6 B.A. Bolt that is insulated from the Plate by to a lever consisting of a 4" Strip that
insulating Bushes and Washers, and carries on its is connected to the plunger of the
shank a terminal 3. solenoid 5. As will be seen from the

One end of the solenoid winding is attached to illustration, this
the insulated terminal 4 and the other end is con- Ievlerkplvots ;bl:)l.;t
nected to the base plate. In order to include the a loc é"'-'“eh '?‘rtun- ;
device in circuit with a 6-volt Motor and Trans- secured to the

former, one of the two wires leading from the Trans- nion on the N_'°t°l'- 4 ; -
1 i of a Meccano Bobbin wound with four layers
former is connected to one of the terminals of the ¢ The solenoid 5 consists Y

i i of 23 S.C.C. Wire. One end of the finished coil is taken to the insu-
:;\;::Loaforetlzzs ehzr:g:he{;:w a:;';':rge::rT}:::.I (;1‘;:2 lated terminal 6, which is connected to a Transformer socket, and the
through the windings of the solenoid and through other is connected directly to the frame of the model. One of the Motor
the_contacts of the overload release on its way %o terminals also is connected to the frame, the other being connected to

the Motor. When it rises above a certain value the second socket of the Transformer.
the]plunger 1 is drawn into the interior of the REMOTE CONTROL FOR GEAR-BOX

::I::iori:di:hus moving the switch arm and breaking S.M.186. The gear control switch is sh:wn near the Motor redver_sing
; switch for convenience, but this can be taken to any position and wire
AUTOMATIC MOTOR BRAKE up accordingly. A 17 Triangular Plate is held on a 3" Bolt 7 by two nuts,
S.M. l84 S.M.184, One end of a Rod 3 is attached and two further nuts fix the Bolt in position on the motor. |
Pivotally by a Swivel Bearing to the Rod 1, while its Two 6 B.A. Bolts 8 and 9 mounted on the Triangular Plate are insu-

other end is connected as indicated to the end of \-@ ’ lated from it and form studs for the contact arm, YVhICh is made from a
the solenoid plunger. A small piece of Spring Cord bolted to _ 1%” Strip mounted on the Bolt 7 and is held against the heads.ol' the 6
the Strip 2 presses on the upper part of the Bush Wheel B.A.Bolts by a Compression Spring. The Bolt 8 is connected to one end of the solenoid 4, the
and a second piece of Spring Cord is attached to the other end of which is joined to one of the Motor terminal_s. The
lower side of the Strip 2 to press similarly on same terminal is connected to the solenoid 5, which is wired to S.M.187
the lower half of the Bush Wheel. the Bolt 9. To connect up, one of the Transformer wires is
The solenoid is composed of a Bobbin wound joined to the remaining Motor terminal and the other is
with four layers of No. 23 S.C.C. wire. One of *“ earthed "’ by connecting it to the frame of the Motor.
the wires is attached to a terminal that is insu- With the lever as shown the solenoid 5 is in series with the
lated from the motor side plate by an Insulating Motor and causes the Crank 6 to bring the Pinion 2 into mesh with 2
Bush and a Washer, and the other wire is the 57-teeth Gear, at the same time throwing the Pinion 3 out of
secured so that it is in metallic contact with the engagement with its respective Gear. &
plate. One of the Motor terminals is treated in 324
a similar mannfer. andhconnection is made to the SPARK ARRESTER ]
Transformer from the terminal on the Motor o : . .
side plate and the remaining Motor terminal. S.M.I87. The slu?mg Rod 1. carriesan End Bearing ﬁ:‘ted wilth a =
When the Motor is running, gurrent flows Pendulum Connection 2, which is bent as shown and carries A
through the turns of the solenoid, which keeps Silver Tipped Contact Screw 3. A Second Contact Scrgw 4 is
the plunger down, and consequently the brake passed through a hole ina1”x 1" Angle Bracket, fitted with, but
is held off. When the current is cut off, the insulated from, a Chimney Adaptor. Oil is poured into the
solenoid becomes inoperative and the plunger Chimney Adaptor until the top of the Contact Screw is covered.
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>

Leaflet No. 13

The Sl;.—;-;::mc'- }
S < Stiff-Leg
. Derrick
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[

Leajlet No. 12
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INSTRUCTION LEAFLETS

Our expert designers have produced for us 23 super models that reach the highest pinnacle ever attained
in Meccano construction. Each model in this series is a masterpiece and therei s not a boy who will not be eager

to build them all.

These models are so important that we have published a special leaflet withjbeautiful half-tone illustrations
for each of them. A selection of the leaflets is illustrated on this page..

A brief description of each model in the series is given below. Copies of the leaflets may be obtained from
any Meccano dealer or direct from us, post free, at the prices shown at the foot of the page.

No. la MOTOR CHASSIS. This is an entirely new model,
and is an accurate reproduction of a modern sports car. It em-
bodies a four-speed gear-box and four wheel brakes.

No. 2 SHIP COALER. [All the'movements of a%real ship
coaler are reproduced in this model.

No.5 TRAVELLING BUCKET DREDGER. In this model
trucks and wagons can run underneath the chute through which
falls the material raised by the dredger buckets.

No. § STIFF-LEG DERRICK. This model has many inter-
esting movements, including hoisting, luffing and swivelling,
which are’controlled by suitable levers.

No.7 PLATFORM SCALES. This model'will weigh articles
up to 4} Ibs. with remarkable accuracy.

No. 9 BAGATELLE TABLE. This isjan interesting model
that will give hours of fun to the players.

No. 10 LOG SAW. In this model the saw is driven rapidly
to and fro while{the worktable travels beneath it.

No. lla SINGLE-CYLINDER HORIZONTAL STEAM
ENGINE. Fitted with balanced crankshaft, crosshead, and
centrifugal governor,

No. I2 STONE SAWING MACHINE. The model is
equipped with adjustable work table and overhead trolley with
self-sustaining chain hoist.

No. 13 MECCANOGRAPH. This wonderful model will
draw hundreds of beautiful designs.

No. |14a GRANDFATHER CLOCK. A practical example of
Meccano model-building. The model keeps accurate time.

No. |18 REVOLVING CRANE. 1ms model is ficted with
screw-operated luffing gear.”

No. 19 STEAM SHOVEL. This model embodies travelling,
rotating, racking and digging 'movements, and jib hoisting and
lowering gear.

No. 20 MOBILE CRANE. This model has hoisting, luffing,
travelling and slewing movements. It is fitted with an automatic
brake,

No.2l TRANSPORTER BRIDGE. The carriage automatically
travels to and fro for as'long as the motor’is driven.

No.22 TRACTION ENGINE. A remarkably realistic model
that will pull a boy of average weight. Fitted with two speeds.

No.24 TRAVELLING GANTRY CRANE. The movements
of this model comprise the traversing of the entire gantry,
hoisting and’ lowering, and theltraversing of the crane trolley.

No.25 HYDRAULIC CRANE. The hydraulic ram is repre-
sented realistically by a"powerful screw mechanism. Ty

No. 28 PONTOON CRANE. The movements of this model
include the operation of the’two hoisting’blocks, slewing of the
entire crane and luffing.

No. 29 HAMMERHEAD CRANE. This is a very realistic
and powerful model, comprising”traversing,hoisting and slewing
motions, S .

No. 30 BREAKDOWN CRANE. This model il'equlppsd'wlth
travelling, slewing, luffing, and hoisting motions.

No. 31| WAREHOUSE WITH 'ELEVATORS. ' The two
cages are driven"automatically and work alternately.”

No. 25 LEVEL LUFFING CRANE. The model is provided
with level luffing gear, and an important feature isa grab that may
be opened and closed automatically.

Prices of Meccano Super Model Leaflets :—
Leaflets Nos. 5, 6, 7, 9, 10, 11a, 12, 14a, 18, 19, 20, 21, 22, 24, 25, 28, 29,—United Kingdom,"2d., Australia 4d., New Zealand and South

Africa 3d., Canada, 5 cents.

Leaflets Nos. 1a, 2, 13, 30, 31, 35—United Kingdom 13d., Australia éd., New Zealand and South Africa) 4d., Canada 8 cents.

MECCANO LIMITED -

BINNS ROAD

+~ LIVERPOOL 13 - ENGLAND

Meccano Steam Shovel

Leaflet No. 25

Moccano Platform Scales

Meccano Single-Cylinder Horizontal
e Steam Engine

Leajflet No, 1la

1
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LIST OF MOVEMENTS

Model No.
Ackermann Steering Gear — 161
Adjustable Tool Holder — — 149
Aeroplane, Dual Control — 155
Aeroplane Control Gear— — 158
Air Brake Governor — — 106
Anti-Friction Bearing — — 128
Automatic Clutch — — 97
Automatic Contracting Brake — 185
Automatic Declutching Movement 70
Automatic Gear Change — — 62
Automatic Motor Brake — — 184
Automatic Reversing Gear — 63
Automatic Reversing Hoist — 18

Automatic Variable Speed Gear— 105
Automatic Yacht’s Steering Gear 157

Auto-Release Hoisting Drum — 68
Balanced Aileron Control — 175
Ball-and-Socket Joint ~ — — 132
Ball Bearing, Built-up — — 140
Ball Bearing, Rod Support — 139
Ball Bearing, Meccano — — 137
Ball Bearing, Modified — — 138
Bendix Pinion — — — 180
Bevel Reversing Gear — 52
Big End for Meccano Crankshaft 89
Boat Steering Gear — — 154
Brake for Cranes, Self-acting — 121
Brake for Winding Engines — 19
Brake Lever and Quadrant — 112
Brake, Light Duty — — 14
Brake, Simple Band —_ — 1M1
Brake, Simple Screw =~ — — 115
Cams — — — — 82-85
Camshaft Drive, Silent Overhead 87
Cantilever Springs — — 173
Castor Steering — — — 156
Centrifugal High-Speed Governor 101
Centrifugal Intermittent Motion 66
Clock Escapement — — 74
Clutch Reversing Gear — — 46
Compensating Levers for Road
Wheels — — - — 172
Constant Engagement Intermittent
Motion — — — 72

Cord Transmission —20 21, 22, 31
Coupled Clockwork Control Levers 8
Crane Load Indicator —— — 108

ILLUSTRATED

Model No.
Crankshaft — — - — 78
Crankshaft, Simple — — 75
Crankshaft, Triplicated — — 76
Crosshead for Stationary Engine 142
Derailleur Two-Speed Gear  — 23
Device to Increase Crank Stroke 178
Diesel Engine Camshaft — — 80
Differential for Sprocket Drive — 49
Differential Gear —— - — 53
Differential Pulley Block — — 19
Drive to Heavy Duty Travelllng
Wheels - — 164
Electric Motor Controller — 110
Electric Motor Governor — 100
Epicyclic Gear-Box, Two-Speed 58
Epicyclic Gear Clutch — — 54
Epicyclic Transmission Gear = 57
Epicycloidal Gear - — 56
Flywheel Governor - — 107
Four Movement Gear-Box — 48
Four-Speed Planetary Gear-Box— 61
Free Wheel, Cord-operated 93, 93a
Friction Clutch, Simple — — 95
Friction Free Wheel — — 92
Front Axle Tractor Mountlng — 179
Front Wheel Drive - — 126
Gear-Box, Clutch Control — 94
Gear-Box, Compact Three-Speed 42
Gear-Box, Radial - B — 47
Geared Quick Return Motlon — 152
Gearing, Examples of Meccano 32, 39a
Gear Reduction, Compact - 40
Gramophone Type Governor - 104
Guide Pulley for Cranes —  — 29, 30
Heavy Duty Centrifugal Governor 102
Heavy Duty Quick Return Move-
ment — — — — 151
Hobbs’ Inertia Gear — — 59
Hoist, Simple —_— — — 15
Interlocking Levers — — 176
Intermittent Rotary Motion = — 65
Intermittent Rotary Motion, Silent 64
Intermittent Rotary Striker —— 69

Model No.
Internal Expanding Brake 117, 120
” Expanding Brake,
Simple — — — — 116
Internal Expanding Front Wheel
Brake — - — — 124
Jib Radius Indicator — — 109
Joy’s Valve Gear — — — 13
Knife-Edge Bearing — — 130
Lever Formation, Unique - 6
Levers in Platform Scales — 7
Levers of the First Order — 2
Levers of the Second Order — 4
Levers of the Third Order — 5
Locomotive Crosshead — — 143
Locomotive Springing — — 17
Maltese Cross Mechanism, Large 71
Maltese Cross Mechanism, Small 67
Mine Cage Depth Indicator — 103
Momentum Traversing — — 165
Multiple-Drive Mechanism — 51
Offset Quick Return Motion — 153
Overload Release for Electric
Motor — — — — 183
Overhead Traveller — — 167
Out of Line Drive— — — 174
Pawl and Ratchet Free Wheel — 91
Pivots — — — — 1, 1a
Pulley System, Experimental - - 17
Pulley System, Two-Fold -— 16
Quick Action Cam Movement 90

Quick Return Motion, Simple Lever 150

Rack and Pinion Traversing
Mechanism — — —
Ratchet Brake Levers —
Reinforced Bearings —
Remote Control for Gear-Box —
Reverse Drive  — — =
Reversible Band Brake — —
Reversing Gear — —
Reversing Gear with Var|able
Pause — — — —
Roller Bearing, Large Built-up

163

——10 11

127
186
177
123

50

181
134

IN THIS MANUAL

Model No.
Roller Bearing, Meccano — 135
Roller Bearing, Simple — — 136

Roller Bearing, Small Built-up 133
Roller Race, Built-up — — 139
Roman Balance — - - 3
Rubber Shock Absorbers 168
Safety Catch for Winding Gear — 125
Screw and Strap — —  — 13
Screw Operated Shoe Brake 122, 145
Screw Jack — — — — 147
Screw Lifting Apparatus — 146
Screw Ratchet Feed — — 148
Semi-Elliptic Spring — — 169
‘“Servo” Motor Car Brake @~ — 118
Side Thrust Bearing — — 14
Single Plate Clutch — — 98
Siphon Wick Lubricator — 13
Slide Bearing, Simple Circular — 144
Slide Crank Movement — — 77
Smooth Movement Cam — — 88
Spontan Transmission Gear ~ — 60
Spark Arrester — — — 187
Sprocket Chain Transmission — 24-28
Stephenson’s Link Motion — 12
Steering Gear for Caterpillar

Tracks — — — — 160
Sun and Planet Mechanism — 79
Sun and Planet Windlass - - 55
Swashplate Movement — — 182
Tappet Movement, Compact — 81
Tension Sprlnglng for Road

Wheels — — 170
Three-Movement Gear-Box Lh
Three-Speed and Reverse Gear 43, 45
Transmission to Six Wheels 166
Twin Three-Position Levers 9
Two-Speed Reverse Gear al
Variable Eccentric 86
Variable Ratchet Movement 73
Variable Speed Gear 96
Walschaerts’ Valve Gear 14
Watt’s Centrifugal Governor 99
Worm and Chain Steering Gear 159
Worm and Pinion Bearing 129
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Stamps
Patents
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The *“ Meccano Magazine ™ is the Meccano boy’s
newspaper. It is published monthly, and each issue
contains details of splendid new -Meccano models.
Interesting model-building and other competitions are
announced each month, and details of all new Meccano
products appear in its pages. It is the official organ of
the Meccano Guild and the Horrby Railway Company.
The *“ Meccano Magazine” appeals to every boy, for it
deals with Engineering in all its branches—Railways,
Aviation, Ships, Motor Cars, Hydro-Electric Schemes,
Bridges, Cranes, etc.

Published by

MECCANO LIMITED . BINNS ROAD

Wonderful
Machinery

Famous
Inventions

Ships

Motor Cars

Interesting articles, devoted to Model Railways

. and Model Speed Boats, and Home Experiments in

Electricity and Chemistry are among its regular
features. Other sections deal with Books of interest
to boys, Stamps, New Inventions, etc.

The ‘“ Meccano Magazine ” is published on the
first of each month and has a circulation of over 60,000
copies per issue. It may be ordered from your
Meccano dealer or newsagent, price éd. If desired, it
will be mailed direct by Meccano Ltd. (post free) for
six months 4/-, or twelve months 8/-.

FINEST ENGINEERING MONTHLY IN THE WORLD FOR BOYS

LIVERPOOL 13 - ENGLAND

W

MAGAZINE

Printed in England




