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Model-Building with MECCANO

REAL ENGINEERING IN MINIATURE
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ECCANO is based on a standard system of equidistant
holes spaced half an inch apart and comprises a great
number of mechanical elements. These include Per-

forated 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

Model-building with Meccano is really fascinating.
As long as one is occupied by reproducing the hundreds of
models shown in the Instruction Manuals it is extremely
simple and easy, and no undue brain work is necessary.
No Meccano boy is content to build only the models illustrated
in the Manuals, however, for every thinking boy is keen
to invent and likes to build models from his own ideas.

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, but in some few in-
stances with only slight alterations, to the standard movement.

Those who invent with Meccano will find these move-
ments, which we now publish as * Standard Mechanisms," of
great assistance in helping to perfect their models. The
movements 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 in-
terested 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 accom-
plish more than with any other system of model construction.
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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, draughtsmen, 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.

The Meccano Motor Chassis
complete with Gear Box, Clutch, Differential and Ackermann Steering

We have numerous records in
our files of large engineering firms
who employ Meccano for design-
ing movements or engineering struc-
tures that they are about to
build. Famous inventors use it
for experimenting and for work-
ing out ideas, while in school
and colleges it is used to demon-
strate all branches of mechanics.

Meccano Models are real Models

There is no limit to the number
of models that may 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 neck-ties. =~ The Meccano Motor
Chassis—with Ackermann steering gear, gear-box, clutch, and
differential—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.

The
Meccano Loom

Meccano Standard Mechanisms
CONTENTS

For easy reference purposes, the various mechanisms have been grouped under the following SECTIONS :—
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I1.
1.
IV,

VI.
} VIIL.
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Section I. GEAR RATIOS.

Methods of Speed Reduction and Acceleration

For Shafts at Right Angles

Spur Gear

S.M.1—#" Pinion and §.M.2—4%"” Pinion and
50-teeth Gear Wheel. 57-teeth Gear Wheel.
Ratio, 2: 1. Ratio, 3: 1.

Further examples of Gear Ratios :

3" Pinion and 2}” Gear. Ratio, 5: 1.
}” Pinion and 334" Gear Wheel. Ratio, 7: 1.
Ratios of 1 : 1 may be obtained by using two 1”
G Wheel t “ Pinions.
ear es or two } nions S.M. 6—Chain Gear

" and 3” diam. Sprocket Wheels.
Ratio, 4 : L.

1” and 2" diam. Sprocket Wheels.
Ratio, 2 : 1.

3" and 1}” diam. Sprocket Wheels.
Ratio, 2 : 1. etc., ete.
Ratios of 1 : 1 may be obtained by
gearing any two Sprocket Wheels of
like diameter,

S.M.5—Worm Gearing, Worm Wheel and 57-
teeth Gear Wheel.
Ratio, 57 : 1.
Worm Wheel and 3’ Pinion. Ratio, 19 : 1.
The number of revolutions of a Worm Wheel
to one revolution of the Gear Wheel or Pinion
which it drives corresponds with the number of
teeth on the driven wheel.

S.M.3—Bevel Gear
Two %" Bevel Wheels.
Ratio, 1: 1.

S.M. 4—Contrate Gear

1" Pinion and }” Contrate
approx.

Wheel.  Ratio,
Tl

{” Pinion and i.” Contrate
Wheel. Ratio, 1:1.

S.M. 7—Bevel Gear

1” and 13" Bevel Wheels.
Ratio, 3: 1.

S.M. 8—Contrate Gear

3” Pinion and

14"

Contrate

Wheel. Ratio, approx. 2% : 1.

#” Pinion and 14" Contrate Wheel.
Ratio, 2:

1.
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Section II. BELT AND ROPE MECHANISM

In Meccano models, cords usually take the place of belts for this method of power transmission. Miniature belting may be made, however,
from strips of canvas, indiarubber, etc., in which case Flanged Wheels should be used, either singly or in pairs (as in 5.M.18), instead of
grooved pulleys. The Meccano Spring Cord also forms an excellent means of connection between pulleys.

S.M. 15—Open Belt Gear. A wide range of
speeds may be procured with Meccano Pulleys
and belt gear. This detail illustrates the 3"
and 3” Pulleys, giving great difference in
speed between the two shafts.

S.M.19—Arrangement
adopted when the pulleys
are not in line with one
another, or in cases where
direct gearing is not prac-
ticable. The guide Pulleys
1 ride freely upon the
axle 2.

8.M. 18—Belt Reversing Gear. Two pairs of Flanged Wheels, 1 and
2, are fixed, and two pairs, 3 and 4, are loose on a driving shaft 5 and
a driven shaft 6. The wheels 1 are connected by a crossed belt, thereby
reversing the motion of the driven shaft 6 (as in S.M.17), while the
wheels 4 are connected by an open belt. The operation of a lever 7
brings one of the belts on to a pair of fixed pulleys, at the same
time throwing the other on to a loose pair, or vice versa, thereby
reversing the action of the driven shaft 6.

S.M. 18a—Belt Clutch. In the above illustration,
the pulleys 4 and 2 also demonstrate the principle
of a belt clutch. The driven shaft 6 may be
thrown into gear with the shaft 5 by moving the
belt on to the fixed pair of wheels 2, and by
reversing the operation it may be thrown out of
gear again without stopping the driving shaft 5.

4

S.M.16—Driving

two shafts at right-

: angles to one
2 % another.

§.M. 17—Method of
reversing motion of
driven shaft by
means of a crossed
belt.

S.M.20—Obtuse angle drive transmission.
May also be used for right-angle drives,

instead of bevel gears.
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Section III. PULLEYS AND PULLEY BLOCKS

S.M. 29 S.M. 30

block and then secured to any fixed point, a theoretical mechanical advantage of
2:1 will be obtained by hauling upon the free end. Alternatively, the end, instead
of being fixed, may be passed over a suitable pulley, returned, and attached to the
lug of the Pulley Block, thus obtaining a theoretical mechanical advantage of 3:1.

8.M. 30—Two Sheave Pulley Block (part No. 152).
loops of cord, each loop being passed round one of the sheaves, this Pulley Block gives a theoretical

mechanical advantage of 4: 1.

attached to the lug of the Pulley Block, the theoretical mechanical advantage is increased to 5: 1.

S.M. 29-31—PULLEY BLOCKS

We illustrate the three Standard
Meccano Pulley Blocks. These are
suitable for use in cranes and other
models where it is required to obtain a
mechanical advantage by means of
pulley and cord mechanisms. In large
models where these parts would prove
too light, or in cases where they are not
available, pulley blocks may be built up
from ordinary Meccano parts, as is
shown by other examples on this page.

S.M. 29—Single Sheave Pulley Block
(part No. 151). If the hoisting cord is
passed round the sheave of this pulley

When suspended by two

If in addition the end of one of the loops is brought down and

S.M. 32—THREE SHEAVE PULLEY BLOCK

This block is constructed from two 2}”
Triangular Plates 1 and 1a held together by #”
Bolts 2. Three 1” loose Pulleys are pivoted on
the Rod 3, which is journalled through the centre
holes of the Plates and fitted with Collars on
each end. Two 24” Strips 4 are used as guides
for the Cord. The }” Bolts 2 are secured to the
Plate la by Nuts 5; two Washers are next placed
on the Bolts to ensure clearance for the Pulley 6.
The same procedure is followed for Pulleys 7 and
8, after which the Plate 1 is bolted in position to
form the opposite side of the block, and the
Collar 10 is secured to the Rod 3. Another }”
Bolt 2a is inserted having two Nuts 9, between
which the Hook is clamped in a central position.
Theoretical mechanical advantage: 6:1.

§.M. 31—Three Sheave Pulley Block (part No. 153). This part is useful where it is required
to raise a faitly heavy load. When suspended by three loops of cord, each loop being passed
round one of the sheaves, it provides a theoretical mechanical advantage of 6: 1, or if the end of

one of the loops is brought down to the lug, the theoretical mechanical advantage is 7: 1.

S.M. 33-35 —SINGLE MOVABLE PULLEYS

Weillustrate three types of Meccano single pulley tackle which may be used in place of Part No. 151. Ineach

S.M. 35

case one end of the cord issecured to the tail of a standing block and the other
end is rove throughits pulley and leads down as the running or hauling-end.

8.M. 35 is shown dismantled in S.M. 35a. Two Flat Trunnions 1 and 1a
form the sides of the block, which is built up by inserting three 3" Bolts 2
and 2ainto the Trunnion I and securing them by Nuts 3. Three further
Nuts 4 are threaded on to the Bolts 2 and adjusted to provide clearance
for the }” Pulley 5 ; the Trunnion 1ais then bolted into position. A §” Bolt
forms the axle for the Pulley 5,
and the Hook is held between
the Nuts on the Bolt 2a.

In each of these three
arrangements, provided that
the hoistingcords are arranged
as shown, the mechanical ad-
vantageis 2: I, thatis, a 101b.
weight should (theoretically)
be balanced withaforceof 51h.

. S.M. 32a

S.M. 36—THREE SHEAVE PULLEY BLOCK

This is another type of pulley
block having the same mechani-
cal advantage as those shown in
S.M. 31 and 32. Four Washers
should be placed on the lower
Axle Rod between each pair of
Strips, in order to obtain suffi-
cient clearance for the rotating
sheaves (represented by 1” loose
Pulleys). The Hook is clamped
in place by a }” Bolt passed
through the lower ends of the
central 231" Strips. e

Further examples of single and double
sheave pulley blocks built up from 1” loose Pul-
leys journalled between Triangular Plates, will be
found in S.M. Nos. 204 and 205 (see page 36).
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Section III. Pulleys and Pulley Blocks—(continued)

§.M.38—MOVABLE PULLEY BLOCK FOR CRANE

A hoisting-cord is led over one of the pulleys in the jib-head, around the sheave of a
movable pulley block, over a second jib pulley, and back again to the movable pulley block,
where it is secured. I[n this way a theoretical mechanical advantage of 3:1 is obtained, for
the movable pulley is supported by three cords. The 1” Pulley forming the sheave of the pulley
block is mounted on a 1” Rod journalled on two 24" Strips.

S.M. 39—GUIDE PULLEY

This is constructed by clamping
a 1” loose Pulley between two
Bush Wheels. The deep groove so
obtained is a great improvement,
especially when used in models
where the cord is liable to be jerked
off an ordinary pulley.

S.M. 39—
DEEP-GROOVED PULLEY

A larger deep-grooved pulley
may be constructed by bolting a
Wheel Flange between two Face
Plates. With this arrangement the
cord is led round the periphery of
the Wheel Flange and is held in place
by the protruding edges of the Face
Plates. A two-sheaved deep-grooved
pulley is shown in S.M. 205.

S.M. 39

S.M. 41—VARIABLE PULLEY BLOCK

Hoisting-cords may be
directed to a jib-head by guide
pulleys 9 constructed by butt-
ing two Flanged Wheels together.
These are mounted on shafts
10 journalled in a Corner
Bracket 11 andin two holes of
a 3” Sprocket Wheel 7.

As the jib 5 swings about
its pivot 8 the cords are
retained in line with the 1”
Pulleys shown, by one or other
of the guides 9.

$.M. 40—GUIDE PULLEYS A 1” Pulley 4, from which a

Loaded Hook 5 is suspended, is carried
by two Cranks 6 connected to a 33"
Rod 7 slidable in two Double
Brackets 8. The Rod 7 is supported
by the Sprocket Chain 9 to which it
is connected by a Collar and Set Screw.

By attaching the other end of
the chain to some resistance, such as
a Meccano Spring, the weight of a
load on the Hook 5 may be calculated

by noting the distancs through which the Chain is pulled.

6

The movement
of the Chain may be employed to operate a suitable indicator, such as a
pointer with graduated dial similar to that provided in Model No. 6.29,
Automatic Weighing Crane.
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Section I1I. Pulleys and Pulley Blocks—(continued)

S.M. 42—AUTOMATIC
REVERSING HOIST

This is a simple device
by means of which an
elevator, or similar model
may be made to work for
an indefinite period with-
out attention.

S RRL I Tt

W.e.8

The drive is taken
from the Motor armature
via a }” Pinion engaging
with the 57-teeth Gear
Wheel 1, to a §” Pinion
on the opposite end of the
Rod carrying the Gear 1.
This meshes with a 57-
teeth Gear on the 2” Rod 2.
On the Rod 2 is a Worm 3
meshing with a 3" Pinion
secured to a vertical 3"
Rod 4, which carries at its
upper extremity a second
Worm meshing with a }"
Pinion on the 33" Rod 5. This Rod 5 carries a rotating arm 6, built up from
53" Strips secured rigidly to the Rod 5 by means of Bush Wheels. Two 17
loose Pulleys 7 are free to turn on a 2” Rod journalled in the
arm 6 and two similar Pulleys 7a are mounted on a 44" Rod
attached to the Motor.

The spindle of the Pulleys 7 follows the circular path
traced out by the end of the arm 6, while the spindle of the
Pulleys 7a is fixed. The cord 9, which is attached to the cage
or crane hook, etc., is led down and over one of the 1” loose
Pulleys 7a, round one of the Pulleys 7, back to the remaining
Pulley 72 and thence to the second 1” Pulley 7. After passing
round the latter, it is secured to the Flat Bracket 8. As the
arm 6 rotates, the cord 9 is alternately drawn in and paid out,
thus working the cage or crane hook up and down.

The extent of the travel of the cage or hook may be varied
considerably by altering the length of the arm 6 carrying the
Pulleys 7; adding to the length to increase the travel and
vice versa.

vy
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S§.M. 43—PULLEY BLOCKS PIVOTED TO JIB-HEAD

From
this illustra-
tion it will be seen
that the pulley blocks
4 are bolted, by means of
Fork Pieces, to the tie-rods 2
secured to the end of the jib 2a. A
strut 3 constructed from a short Rod .
mounted in Couplings, holds the tie-rods
in position. -

Each pulley block contains three sheaves 5. Two
separate hoisting cords 1 and 1a are employed, the running ends of each being
secured to the winding-drum in the model. The other ends pass round the
sheaves 5 and corresponding sheaves in the immovable blocks secured to the
model, and are finally tied to their respective fixed blocks.

The arrangement of the cords 1, 1a is similar to that described in S.M.31.
Because both running ends are hauled in together, the mechanical advantage
also is the same as in that example, but by duplicating the
mechanism we are able to safely use increased power and
consequently raise greater loads.

S.M. 44— SWIVELLING JIB-HEAD PULLEY

The jib-head Pulley shown in S.M. 44 is capable of turning
round on a swivel, thus enabling the hoisting block to be hauled
in at any angle to the jib.

The supports for the 1”7 loose Fulley over which passes the
hoisting cord, consist of two Corner Brackets 15 spaced apart
by a Large Fork Piece, additional width being obtained between
the Brackets 15 by slipping Washers on to the Bolts. The Rod
14, to which the Large Fork Piece is attached, is journalled at
the top of the jib in a Double Bracket 17, whilst its lower end
passes through a Cranked Bent Strip secured to a 2” Strip that
is bolted across the jib Angle Girders.



S.M. 51—LEVERS IN PLATFORM SCALES

In S.M. 51 a series of levers of the third order are
arranged so that a very slight movement of a heavy
load is caused to move a balance arm through a
considerably greater distance, with the result that a
small weight applied to the balance arm is sufficient
to counterbalance the heavy load.

In each of the smaller levers, the fulerum is at E
while the weight or load rests upon the centre. When
the load is applied the movement of the end F operates
the second pair of levers. The latter pivot about
the points B and are connected at their other ends
to the balance arm by means of a length of Sprocket
Chain A. In these levers the load is brought to
bear upon the points C, D,

Excellent illustrations of the use of the lever as
a means of transmitting power will be found in the
Meccano Bale Press (model No. 4.24 in the Instruction
Manual), and the Punching Machine (No. 1.100). Ineach
of these models a slight pressure on one point is caused
to bear with greatly increased force on another.

meccanoindex.co.uk

Section 1V. LEVERS

S.M. 52-54—TYPES OF HAND LEVER

S.M. 52. The Rod 1, forming the
lever, carries two Couplings 2 and
pivots about a Rod 3. A Spring 4 is
connected to a 2” Rod 5 mounted in the
Couplings 2, whilst a second Spring 6
is carried on the lower end of the lever 1.
One Spring slides up its re-
spective Rod when the lever
slopes towards it, whilst the
other slides downward. The
uppermost Spring, in conse-
quence of its increased leverage,
holds the lever in position until
it is actually pulled over to its
opposite position by hand,
when the Springs change places
as described. A Bush Wheel 7,
carrying two Bolts 8, prevents the lever springing too far in either direction.

S.M. 53. The lever 10 pivots about 2 Rod 11, and a 2}” Rod 13 secured in the Coupling 12 is
arranged to strike one or other of the stops 14. A Spring 15 is fixed to a Collar 16 on the lever 10
while its lower end is attached to a Rod 17. If the lever is placed in a vertical position the pull of
the Spring is neutral, but as soon as it passes the central position, the Spring pulls the lever over until
the Rod 13 strikes one of the stops.

S.M. 54. The lever 18 passes through a Coupling 19 and carries a second Coupling 20. The
latter presses upon a Spring Buffer 21, and carries two 7/32” Bolts on cpposite sides. The thrust
of the Buffer pushes the lever to one side or the other as soon as it passes the central or vertical
position. The Bolts mounted in the lower Coupling act as stops to prevent the lever moving too far.

5

S.M. 52-54

S.M. 55—UNIVERSAL LEVER
FOR CLOCKWORK MOTOR

This movement consists essentially of a single lever 3 which
4 combines the functions of both the reversing and brake levers
fitted to the Clockwork Motor, and so simplifies the control
to a considerable extent.

The 5}” Strip forming the lever 3 is attached pivotally
(see S.M. 262) to the reversing lever 1, and to a 3” Strip 4. The
latter, in turn, is pivoted to the brake lever 2. A short backward
or forward movement of the lever 3 effects the reverse, and a
slight movement up or down stops or starts the Motor. The
lever may be lengthened in either direction as circumstances
S.M. may require, in order to permit of the distant control of the
55 mechanism.
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Section V.

CLUTCHES, REVERSING & DRIVE-CHANGING MECHANISM

S.M. 61—FRICTION CLUTCH

This type of clutch is suitable for use in model motor cars, ete., for it
enables the driving power to be picked up smoothly and gradually.

The 17 Pulley 1 on the Rod 2 forms the male portion of the clutch and is
fitted with a Rubber Ring (part No. 155). The f{emale clutch member
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 |
it transmits power to the Rod 4. This is accomplished in the following
manner : two Angle Brackets, bolted to the Flanged Wheel by §” Bolts and

§.M. 61 spaced therefrom by Collars, engage by their slotted holes with the shanks of

o 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 helds the Flanged Wheel in engagement with the Rubber Ring on the Pulley 1 but
the 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. The end of Rod 2 should be allowed to just enter the boss of the Wheel 3, in order

to obtain additional support.
The clutch withdrawal mechanism should consist of
suitable arms or ' claws ”’ resting on the flange of the
Wheel 3 and engaging its rim, so that on operation

of a convenient hand or foot lever, the Wheel 3

may be foreced back against the spring.

S$.M. 62—GEAR CLUTCH

This type of clutch is applicable to a model
motor chassis.  The clutch is operated by
means of the foot pedal 6 pivoted on the shaft &,
which on being pressed down, slides the Rod 2,
to which it is connected by the Double Bracket
7 journalled between the Collar and set screw 8
and the boss of the Bush Wheel 9.

As the Rod 2 slides in its bearings the
Threaded Pins 10 bolted to the Bush Wheel 9
are thrust further into the holes of the 14"
Pulley 11, and at the same time the Bevel
Wheel 4 is drawn out of gear with a second
Bevel Wheel 3 on the driving shaft 1. Im-
mediately the pressure relaxes on the pedal 6
however, the counter shaft 2 is pushed back
into its former position by the Compression
Springs 12 (Part No. 1208) and the bevel drive
i 3 and 4 is again brought into gear.

9

5

S.M. 62

S.M. 63—FREE WHEEL DEVICE

A" free-wheel "’ movement can be usedin all
models where it is required to transmit the drive
in one direction only, as in model bicycles,
clock-winding mechanisms, models operated
by treadles, pedal motors, etc. It is also
invaluable for converting reciprocating motion
into intermittent rotary motion.

The free-wheel mechanismisshown attached
to a 3” Sprocket Wheel, but this may be replaced
by a 3}” Gear Wheel, large Pulley, or Face Plate,
ete. The Sprocket revolves freely on its axle,
but is kept in position by the Ratchet Wheel
secured to-the axle on one side and a Collar
on the other side.

Two Pawls are mounted pivotally on the
face of the Sprocket by means of Pivot Bolts
and lock-Nuts and are held in engagement with
the Ratchet by pieces of Spring Cord attached
to set-screws in the Pawls and to the face of the
Sprocket. It will be evident that the axle and
Sprocket Wheel can each move independently
in one direction only. The driving power may
be imparted primarily to either the axle or the
Sprocket, to suit requirements.
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S.M. 64

S§.M. 64—DRIVE-CHANGING AND REVERSING GEAR

S.M. é4 illustrates a compact example of a gear-box providing three speeds forward, neutral, and
reverse gears. This type of gear box is particularly adaptable to model motor cars.
The Rod 64 forms the primary driving shaft. Itis provided with a §” Pinion 68 and a 1” Gear Wheel 69.
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Section V. Clutches, Reversing and Drive-Changing Mechanism-— (continued)

S5.M. 65—DRIVE-CHANGING AND REVERSING GEAR

A Crank 1, secured to the vertical shaft 2, carries a short Rod 3 loosely journalled in a
Coupling 4 also secured to the shaft 2. The short Rod 3 protrudes slightly from the lower
Collar 5 and enters a hole in the Bush Wheel 6 bolted to the Plate 7. The Rod 2 is loosely
journalled through this Bush Wheel 6 and engages, by means of the Pinion and 57-teeth
Gear Wheel 8 and 9, a further Rod 10. The latter carries in a Coupling 11 a short Rod 12
which engages between two Collars 13 on an intermediate driving shaft 14. This shaft 14 is
moved to and fro in its bearings by lifting the Collar 15 and moving the Crank 1 to left
or right until the Rod 3, actuated by a small Compression Spring 16 (Meccano Part No.
120B), snaps home into the next hole of the Bush Wheel 6. The central position of the Rod 2
enables the shaft 14 to revolve freely, but the movement of the Rod to the next hole in the
Bush Wheel brings the Pinion 17 into gear with another Pinion 18, whilst 2 move of one hole
in the opposite direction brings further Pinions (not shown in the photograph)secured to shaft
14 into engagement with Gear Wheels carried on a further driven shaft (also not shown).

Thus this movement may be utilised either to throw the Motor out of gear with the
road wheels of a heavy vehical, or to drive the same forward at slow speed, and also to
reverse the direction of their rotation.

It should be noted that in our illustration a side plate corresponding to that shown at
19 has been removed in order to disclose the mechanism. Normally this plate is bolted to
the Girders 20 and 21 and so forms a bearing for the shaft 14.

The countershaft consists of a 6}” Red 71 that is slidable in the end Double Angle Strips of the gear box.
This Red carries the following parts : two Collars (acting as stops to limit its sliding movement), a 50-
teeth Gear 72, 1” Gear 73, two more Collars, one of which (74) is free on the Rod, $” Pinion 75, 1” Gear
76, and }” Pinion 77. The driven 3" Rod 78 carries a 50-teeth Gear 79, 1” Gear 80, and 4" Pinion 81.
A Washer should be placed between the 4” Pinion 81 and the Double Angle Strip. This Pinion is in constant
engagement with another 3" Pinion 83, which is free to turn upon a §” Bolt secured to the end Double
Angle Strip by two Nuts.

An ordinary 7/32” Bolt passes through the elongated hole of the Crank 84 and enters the threaded
bore of the Collar 74. A Nut placed upon it is secured tightly against the Collar in order to prevent its
shank touching the Rod 71. The Crank should be connected to any suitable hand lever.

The different speeds are obtained as follows. Assume that the sliding Rod 71 is at the furthest limit
of its travel to the left. Then the drive from the engine is led through the following gears: 68, 72, 77,
83, and 81. This constitutes reverse gear, and the speed ratio between the driven shaft 78 and the driving
rod 64 is 2:1. A slight movement of the gear change lever disengages the Pinion 77 from Pinion 83, and
‘““neutral "' gear results, the secondary shaft revolving idly. Further movement of the lever slides the Rod
71 further to the right and causes the following gears to be engaged : 68, 72, 75, and 79. This gives first
spead forward, the ratio between shafts 78 and 64 being 4 : 1. Continuing the movement of the lever,
the second forward speed is obtained, the drive now being directed via 69, 73, 75, and 79. Ratio: 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 forward speed, with a ratio of 1 : 1.
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Section V. Clutches,

S.M. 66—BEVEL REVERSING GEAR

The driving power is applied to
the 1”7 Sprocket Wheel 1 and is
directed via the 3” diam. }” face
Pinion 3 to the Gear Wheel 4 which is
secured to the Rod 6 carrying two §”
Bevel Gears 5. The changing is
effected by a lever 7, which is secured
to a Rod 8 journalled in a 14"x}”
Double Angle Strip 9. A short
vertical Rod secured to the Rod 8§
causes the Rod 6 to move longi-
tudinally in its bearings by striking
one of the Collars secured against the
faces of the Bevels 5. The direction
of rotation of the driven Rod 10 is
changed by bringing one or other of
the Bevels 5 into engagement with the
third Bevel, which is rigidly fastened
to the Rod 10.
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Reversing and Drive-Changing Mechanism —(continued)

S.M. 67—TWO-SPEED REVERSING GEAR

This mechanism is designed to give a slow forward speed
and rapid reverse, or vice versa, and either Rod 1 or Rod 2
may be used as the driving shaft.

The Rod 2 is capable of sliding in its bearings and is
controlled by a suitable hand lever 3. This Rod carries two
Contrate Wheels 4 and 5, which are §” and 14" in diameter
respectively, and on operation of the lever 3, one of these
Contrate Wheels is brought into engagement with one of the
two 3” Pinions secured to the Rod 1. Hence if the Rod 2
is used as the driving 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.

Alternatively, if the small Contrate Wheel 4 is thrown
into engagement, the Rod 1 revolves only a little faster than
the driving Rod, the approximate ratio between the two
being 14: 1.

If the sliding Rod 2 is required to remain constantly
in gear with toothed wheels on a further driving rod, the
necessary adjustment may be obtained by securing upon it
a 3" or §” face Pinion and meshing the Pinion with a gear
Wheel on the further Rod.

If desired a §” diameter " face Pinion can be used in
place of the two 1 Pinions on Red 1, thus®economising in
parts.

S.M. 68

S.M. 68—REVERSING GEAR

Either of the Rods 1 and 2 may be
used as the driving shaft. Each carries
at its inner end one segment of a Dog
Clutch 3, and one 1" Pinion 4, 5. The
Rod 1 is slidable in its bearings and is
controlled by a lever 6 pivotally
mounted at 7 and carrying a Bolt 8, the
head of which engages between two
Collars on the shaft 1. In the first
position of the lever the 1" Pinion 4 is
caused to engage with a 14" Contrate
Wheel 9 whilst in its second position
the Pinion is thrown out of engagement
and the clutch members are combined.
The Pinion 5 remains in constant
engagement with the Contrate 9, and
in the second position of the lever the
Contrate merely revolves idly.

A
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Section V. Clutches, Reversing and Drive-Changing Mechanism-—(continued)

£
F & S.M. 69—DRIVE-CHANGING GEAR

The Rod 1slides inits bearings and is controlled by a lever 2, which is pivoted at 3 and rests
between two Collars 4 on the sliding Rod 1. The latter carries a Crank 5, the web of which engages
between two Bevel
Wheels 6 secured toa
short Rod 7 driven
from the Motor 8, as
shown in the sec-
tional  illustration
(S.M. 694). The
Crank 5 is suitably
spaced with Washers
SaA.

On operation of
the lever 2, one of
the Bevel Wheels 6
may be brought into
gear with one or
other of the two
further Bevel
Wheels 9 mounted
on secondary shafts
10. This provides for
two  independent
drives, either of
which may be con-
nected with the
R E Motor - by moving
&4 S.M. 69 the lever 2.

vy

4 S.M. 70—DRIVE-CHANGING GEAR
4 The driving Pulley 1 is mounted on a shaft 2 carrying a $” Pinion 3 and }” Pinion 4. These Pinions
may be thrown in or out of engagement with the 50 and 57-teeth Gear Wheels 8 and 9 by sliding a handle 5,
the Rod 6 of which carries a Crank 7 loosely journalled on the Rod 2 between the Pinion 4 and a
Collar 10.
The Pinions 3 and 4 are so arranged on the shaft 2 that they cannot engage their respective Gear
4 Wheels at the same time. This means that as one of the Pinions is moved into engagement with its Gear
Wheel, the other is automatically thrown out of gear, and vice-versa. S.M. 70
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Section V. Clutches, Reversing and Drive-Changing Mechanism —(continued)

S.M. 71—REVERSING AND DRIVE-CHANGING GEAR

The mechanism shown in S.M. 71 enables two or three different operations
to be controlled from a single driving shaft separately or simultaneously and in
forward or reverse direction. It is of compact construction, simple to control and
reliable in action. The advantages that it offers when fitted to a crane or similar
model are apparent.

The Rod 1, which takes the drive from the Motor, carries a $* Pinion 2
secured in the position shown. A similar Pinion 3 is free to rotate on the Rod but

is retained in position by

5 10 a Collar and Set Screw 4.

e o The Pinions engage with

opposite sides of a }”

Contrate Wheel 5 and the

latter is free to turn on

a short Rod secured in the

boss of a Bush Wheel 6.

This wheel is bolted

rigidly to the 2§ x1”

Double Angle Strip that

connects the side Plates
p of the gear box.

that the Pinions 2 and 3
must rotate in opposite
directions, for the former
drives the Contrate Wheel
5 while the latter is
driven by that wheel.

The secondary Rods
7 and 8 are slidable in
their bearings and their
movements may be con-
trolled by suitable levers
o 2 7 9. Each Rod carries a

50-teeth Gear Wheel 10,
and on operation of its respective lever this Gear Wheel may be caused to engage
with one or other of the Pinions 2 or 3, or it may be placed in neutral, i.e., in a
central position between the Pinions.

A third shaft can be journalled in the holes 11 of the side Plates and con-
trolled from the driving shaft 1in exactly the same way. The gear box, therefore,
enables the shafts 7 and 8 and the imaginary shaft journalled in the holes 11 to be
driven simultaneously or separately from the single driving Rod I. Moreover
any one of the three secondary shafts can be reversed or thrown out of gear
without affecting the operation of the remaining two or altering the direction
of rotation of the Rod I.

&M, 71
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It will be apparent '

S.M. 72

S.M. 72—AUTOMATIC RELEASE GEAR

The drive is transmitted to the hoisting drum, composed of
two large Flanged Wheels, through a 2: 1 reduction gear comprising
a ” Pinion and 50-teeth Gear Wheel. A Worm is fixed to the driving
shaft and meshes with a {” Pinion secured on a 3" Rod journalled
in two Trunnions. A Handrail Support 2 is also carried on this Rod,
and as it is rotated by the Worm 1, it periodically engages with a
4" loose Fulley 3. This Pulley is mounted loosely between two Collars
on the Rod 4 carrying the hoisting drum.

Thus the movement is a form of intermittent rotary motion.
As the Handrail Support 2 rotates, the Pulley 3 pushes the 5 Rod
4 to one side, against the action of a Compression Spring, and in this
way disengages the 50-teeth Gear with its Pinion. Almost immediately
the Pulley 3 is released from the Handrail Support and the Gear and
Pinion once more mesh, when the process is repeated.
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Section V. Clutches, Reversing and Drive-Changing Mechanism — (contined)

S.M. 73-75—DOG CLUTCH MECHANISM

S.M. 73 shows the standard Meccano Dog Clutch, which consists of
one male and one female section. The object of this part is to enable two
shafts to be engaged with each other or disengaged whenever desired.
The shafts must be mounted end to end and one must be slidable in its
bearings so that the clutch sections can be thrown in or out of engagement

S.M. 75

SCrews.

on operation of a suitable lever.

Alternatively, the clutch may
be used in conjunction with the
Socket Coupling (S-M. 74) to
enable a Gear Wheel or Pinion,
etc., to be ‘mounted on a shaft so
that it can either be carried round
bodily with the shaft or allowed
to remain stationary whilst the
shaft carrying it turns in its boss.
The slots 1 of the Socket Coupling
enable the clutch sections or bosses
of wheels to be inserted in the
sockets without removing the set-

The grub-screws 2 secure the wheels or clutch sections in
position by gripping them on opposite sides very tightly.

For an

explanation of the use of the groove 3, see S.M. 76-77.

S.M. 75 shows a Socket Coupling used
to connect one section of a Dog Clutch to a
57-teeth Gear Wheel. The unit so formed
should be mounted so that it can revolve
freely about its shaft, and care should be
taken therefore to see that the set-screws
of the two parts do not touch the shaft.
The other section of the Dog Clutch should
be secured to the shaft. The unit may then
be caused to revolve bodily with the shaft
merely by moving it longitudinally so that
the clutch jaws engage. The possibilities
of such an arrangement when applied to gear
boxes, etc., are indicated in S.M. 79-8la.

The Socket Coupling has many other
uses, of course. It is often required in
Meccano model-building to construct a length
of hollow shafting, and this can be done by
joining two or three Socket Couplings end to
end by means of ordinary Couplings.

50 49a

49

S.M. 76-77—GEAR CHANGE LEVERS

The groove in the Socket Coupling (S.M. 74) is provided to facilitate the
operation of such units as S.M. 75. The groove engages with a pin or arm
attached to the manipulating lever, so that on operation of the latter, the Socket

Coupling may be
moved along its shaft.
Suitable levers are
shown in S.M. 76 and
77. In the former
the short Rod 1
engages with the
groove and the Socket
Coupling is moved on
operation of the
handle 2. The con-
struction of the lever
shown in S.M. 77 is
identizal at each end,
and either of the two
Threaded Pins may
be used to engage the
Socket Coupling.
48

S.M. 78 —GEAR CHANGING LEVERS WITH
QUADRANT

This type of hand lever is particularly suitable for
effecting gear changes in crane gear boxes, but it may
be adapted also for use in signal cabins. The quadrant
consists of 24” Small Radius Curved Strips, secured at
each end, by Double Brackets, to vertical 24” Strips.
These Strips are coupled together at their centre holes
by two further 24" Strips, and the complete frame is
secured to the base of the model by means of a 13" X 23"
Double Angle Strip.

The 21" Strip, forming bracing members for the
frame, carry in their centre holes a 1¥ Rod that forms a
pivot for the hand levers 49 and 50. These levers
carry Bolts, one of which is shown at 49a, and these
engage with the three holes in their respective
quadrants. The movement of the levers is transmitted
to the gear-box through Strips of suitable lengths,
as indicated at 48.
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Section V. Clutches, Reversing and Drive-Changing Mechanism —(continued)

S§.M. 79—DOG CLUTCH GEAR CHANGE

S.M. 79 shows how two separate drives
may be actuated separately or simul-
taneously from a single driving shaft without
sliding the latter in its bearings.

The Rod 1 forms the driving shaft,
while 2 and 3 are secondary shafts. The
Socket Coupling 4 connects a Gear Wheel 5
to a clutch member 6, the whole unit being
free on the Rod 1. A movement of the
control lever to the left brings the clutch
member 6 into engagement with the clutch

member 7, when the drive is transmitted to the

shaft 2 via Pinion 8.

S.M. 80—DOG CLUTCH GEAR CHANGE

This is another example of gear changing by means
of dog clutch mechanism. The lever 1 and connecting
gear is arranged similarly to S.M. 76, and the upper end
of the 1” Rod 2 engages with the Socket Coupling 3. The
latter serves to connect a Gear Wheel 4 with a Dog
Clutch member 5, the whole, riding as a unit upon the Rod
6. The Gear 4 may be driven continuously by the Pinion

secured to the Motor armature 7. By moving the lever ¢
1 the clutch member 5 may be brought into engagement

with the female clutch member 8, which is secured to
the shaft 6; as soon as this happens the Gear 4 and shaft
6 rotate bodily and the drive is transmitted to the model.

S.M. 81 —RADIAL GEAR-BOX

This gear-box is suitable for use in
confined spaces when two, three or four
movements are required to be driven
independently. A #” Pinion forming
the sun wheel, rotated by the Gear 1,
drives the 17 Pinion 2. This Pinion
is mounted on a Pivot Bolt that rotates
freely in one hole of a Bush Wheel. A
Socket Coupling carries this Bush Wheel
together with a {” Pinion, and the
unit so formed is free to revolve on the
Rod carrying the sun wheel. The
movement of the Socket Coupling and
also the Pinion 2 is regulated by a 3"
Pinion coupled to the handle 3.

The gear-box lay shafts are
arranged radially round the sun wheel
and each is fitted with a 50-teeth Gear
Wheel. Thus, by moving the handle 3
every quarter of a complete rotation
will bring one of the lay shafts into

mesh with the 1” Pinion 2, and the
drive may be transmitted from the Gear
1 to any movement of the gear-box.
The gear-box may be operated
with greater ease by fitting at each
engaging position small pieces of card
on which the name of the respective
movement has been printed.

The Socket Cecupling 9 connects a clutch mem-
ber to the 3” diam., }” face Pinion 10, and on raising
lever 11 the clutch member may be engaged with the
clutch 12 secured to the shaft 3. Pinion 10 is in
constant mesh with a Worm on the Rod 1. Collar
13 merely acts as a stop. Both operating levers
are provided with a Bolt the shank of which engages
the groove of its respective Socket Coupling.
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Section V. Clutches, Reversing and Drive-Changing Mechanism. —(continued

S.M. 82—EPICYCLIC GEAR CLUTCH
4 5
8. 6~

M

Rod 1 is the primary, or driving shaft, and Rod 2is the secondary, or driven shaft. The
former carries 2 1}” Contrate Wheel 3, which engages with 4” Pinions 4 mounted on 1” Rods se-
cured in the ends of a Coupling 5. The Pinions are free to revolve, but are held in place by Collars
6. Rod 2 passes through the besses of a Pulley 7 and a second 14” Contrate Wheel 8, and its
inner end is secured in the centre of the Coupling 5. The Pulley 7 and Contrate Wheel 8 are free
to turn independently of the Rod 2, but they are secured together by two 3” Bolts, each of which is
fitted with three Nuts, one immediately behind Pulley 7 and one on each side of the Contrate 8.

The Wheel 7 is controlled by a friction brake consisting of a length of cord, one end of which is
tied to an Angle Bracket 9 and the other end to a Threaded Boss 10 mounted on a Threaded Rod
that carries a hand wheel 11.

If the brake is in the ** off *’ position, that is with cord slack, the unit 7 and 8 is free to revolve
about the Rod 2. Hence if power is applied to the Contrate Wheel 3 the Pinions 4 commence to
turn upon their axles, driving the Contrate Wheel 8 in an opposite direction, and no movement is
imparted to the Rod 2. If the hand wheel 11 is rotated, so 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 the Rod 2.

It will be seen that by means of this clutch the power can be applied to the load very smoothly
and without shock, for the Rod 2 commences to rotate immediately the resistance on the Pulley
7 becomes greater than the load ; that is the resistance on Rod 2. The speed of the latter Rod
increases in proportion to the increase in the resistance on Pulley 7. The gear ratio is 2: 1 when
the unit 7, 8 is immovable—that is, Rod 2 rotates ance in every two revolutions of Rod 1.
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S.M. 83—EPICYCLIC TRANSMISSION GEAR

This device is designed to provide a gear ratio of
2:1 between any two shafts. Its chief merits lie in the
compactness of its construction and in the fact that the
driving and driven shafts may be mounted in direct line
with one another,

The handle 1 is secured to a 2” Axle Rod journalled in
bearings 2. This Rod is {ree to rotate in the boss of a 13"
Contrate Wheel 3, but is secured in one end of the Coupling
4. A further Rod 5, which runs freely in the other end
of the Coupling 4 and is journalled in further reinforced
bearings 6, carries the 1}” Contrate Wheel 7 fixed in
the position shown.

A 14" Rod 8 gripped in the central transverse hole
of the Coupling 4 carries a #” Pinion 9, which is free to
rotate about the Rod but is retained in position by a
Collar 10. The Pinion is engaged by the teeth of both
Contrate Wheels 3 and 7.

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

It will be found that the secondary shaft 5 rotates
twice as fast as the driving Rod carrying the handle 1.
Alternatively, by using the Rod 5 as the driving shaft,
a 2:1 reduction gear will be obtained, for the 27
Red will revolve once only to every two revelutions of
the Rod 5. By repeating the device two or three times

in a straight line, a very compact transmission gear may
be obtained.

)
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Section V. Clutches, Reversing and Drive-Changing Mechanism —(continued)

S.M. 84—PLANETARY GEAR BOX

A planetary gear box of the type shown in S.M. 84 is unique so far as Meccano
construction is concerned. In actual practice planetary or epicyclic gears are used to a -10 2 14‘
large extent, but in almost every case an internal-toothed wheel or drum is employed to
actuate the planet wheels or idler pinions. The Meccano gear box provides two speeds
forward, reverse, and neutral gears.

The drive is taken from the Rod 1 and the motion is transmitted through the gear
box to the driven Rod 2. A }” Pinion on the driving Rod engages with the 33" Gear
Wheel 3, which is free to rotate independently about the Rod 2. The 23" Rod 4
is journalled in one of the holes in the face of the Gear Wheel 3 and carries a §*

Pinion 5, 1” Gear Wheel 6 and 4” Pinion 7, all fixed to the Red. [Its other end
is supported in a 2}” Strip 8 that is free to turn on the Rod 9.

The §” Pinion 10 is immovable, being gripped by its set-screw to a 2” Threaded Rod
secured to the Gear Wheel 3 in a hole opposite to the Rod 4. Two Nuts, one placed
behind the 31" Gear Wheel and the other on the Threaded Rod immediately against the
boss of the Pinion 10, are screwed up very tightly to secure the Pinion and the Threaded
Rod rigidly to the wheel 3. Two Washers are placed between the Pinion and the
34” Gear Wheel.

The other end of the Threaded Rod enters a Threaded Boss 11 secured to the Strip
8 by a §” Bolt. The Coupling 12 is added to assist in balancing the weight of the Rod 4
and its components, The 50-teeth Gear Wheel 13, which forms the sun wheel, is
secured to the driven Rod 2, and a Compression Spring is placed between it and the
wheel 3. The spring normally holds the wheel 13 in gear with the $” Pinion 5.

The Rod 9 is slidable in its bearings but is
prevented from rotating. It carries a 1” Gear
Wheel 14 and 57-teeth Gear Wheel 15, both
secured in position by their set-screws. The
Rod protrudes about }” beyond the Gear
Wheel 14. The operating lever 16, which
pivots about a point 17, carries a Double 17
Bracket fitted with a Bolt that enters a
Coupling 18 secured to the Rod 9.

The mechanism is shown in reverse gear with Gear Wheel 15 engaging Pinion 7. In this position Rod 2 rotates
in the same direction as the driving Rod. ** Neutral' is obtained by pushing the lever 16 forward so that the Gear
Wheel 15 is disengaged from the Pinion 7 ; in this position the mechanism rotates bodily round the Rod 2 without turning
the sun wheel 13. Additional movement of the lever brings Gear 14 into engagement with the corresponding GCear 6,
thereby causing Rod 2 to turn slowly in an opposite direction to the driving Rod. This corresponds to aslow forward speed.

Further movement of the lever presses the protruding end of Rod 9 against the end of Rod 2 and throws the wheel 13
out of gear with the Pinion 5 and into engagement with the fixed Pinion 10. This locks the wheel 13 to wheel 3 and the
two rotate as a single unit, thus producing, in effect, a straight-through drive. Rod 2 new rotates at maximum speed.

S.M. 85—SUN AND PLANET WINDING GEAR

S.M. 85 shows how it is possible to obtain a gear reduction 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” Gear 2, which is secured to the framework by a Bolt passed through an Angle
Bracket 3 and inserted in the threaded bore in the wheel boss. The Bolt is secured by a Nut beneath the Angle Bracket
and must be spaced by Washers to clear theshaft 1. A second 1” Gear 4 engages with Gear 2, and is secured to a 14” Rod
5 journalled in 2” Strips 6 which are free to turn about the shaft 1. Washers are placed between 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 secure the Strips 6 in position, and is fitted with a Coupling 10 to form the handle.
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Section V. Clutches, Reversing and Drive-Changing Mechanism — (continseq)

S.M. 86—AUTOMATIC GEAR-CHANGE

S.M. 86 represents a gear box which, if called upon to withstand a sudden increase of
load on the driven shaft, automatically changes over from high gear into low.

The driving shaft of the gear box is in two sections, la and 1b, and is connected to the
Motor by means of Sprocket Chain or other suitable method. The countershaft 3 is
connected in any convenient manner to the mechanism that is required to be set in mation.
The 3” Rod la carries a Bush Wheel 4, which is coupled by two pieces of cord to a second
Bush Wheel 5. The latter is iree to ride up or down the shaft la.

Two 14" Double Angle Strips secure the Bush Wheel 5 to a 57-teeth Gear 7 mounted
on the end of the 3” Rod Ib. This Rod carries a 1” Gear & and a Compression Spring 9.
The Spring tends to maintain the cords 6 outstretched as shown in the illustration, and in
this position the Gear 7 is in engagement with a 1” Pinion 11 on the countershaft 3. This /
gives a speed ratio of 3: 1. i

The Gear 7 will ccntinue to drive the Rod 3 considerably faster than the driving shafi
so long as the load or resistance on that Rod remains light, but if the load is increased
suddenly, the shaft 1a and Bush Wheel 4 commence to revolve faster than the Bush Wheel 5
But when this takes place the cords 6 are twisted slightly, with the result that the wheel 5,
sliding on the Rod la, is drawn nearer to the wheel 4. This movement throws the Gear 7
out of engagement with the Pinion 11 and causes the Gear 8 to mesh with a similar Gear
10 on the countershaft 3, thus producing a low speed gear having a 1: 1 ratio. To bring
this about, however, the Spring 9 must be compressed ; therefore the two 17 Gears will
remain in engagement only while the load on the shaft 3 is greater than the pressure of
the Spring.

Immediately the load drops below a certain amount, the Spring re-asserts its influence &
over the cords 6 and the gear is returned to its normal or * top " speed position. - 1

7

S.M. 87—INTERMITTENT ROTARY MOTION

The device shown in 5.M. 87 is designed to convert continuous rotary motion to
intermittent rotary motion. Rod 1 is the driven shaft. The drive from the Motor is
led by any suitable means to a Worm Wheel 2 that meshes with a 57-teeth Gear Wheel
3, in the face of which two Threaded Pins 4 are secured.

As the Gear Wheel 3 slowly rotates, the Threaded Pins 4 alternately press against
the end of a 33" Rod 5, which is secured in a Coupling mounted on any suitable pivot 6.
A Swivel Bearing forms a pivotal connection between the Rod 5 and a 24" Rod 7. This
Rod 7 carries a Crank 8, through the end hole of which is journalled the driven shaft 1,
The latter slides in its bearings and carries on its inner end 2 Dog Clutch section 9, the
corresponding clutch section being secured to the driving Rod 2a. The clutch is
normally held in engagement by means of a Compression Spring mounted on the driven
shaft and pressing against a Collar 10.

When one of the Pins 4 strikes the lever 5, the Rod 7 is pushed back in its bearings,
the Spring on the Rod 1is compressed and the clutch members 9 disengaged. The
Motor then rotates independently until the Gear Wheel 3 has carried the Threaded Pin
far enough to allow the Rod 5, through the action of the Spring on Rod 1, to slip back
to normal position, when the Clutch is re-engaged. The cycle of operations is repeated
when the second Threaded Pin strikes the Rod 5.
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Section VI. BRAKES AND GOVERNING APPLIANCES

S.M. 102—STRAP AND WEIGHTED LEVER BRAKE

This brake is similar to that described in S.M. 81, except that
the lever 1 carries a Flanged Wheel, which is secured by its set-
screw to the shank of a bolt passing through a hole in the lever.

The weighted lever so obtained imparts a con-
tinual pressure of the cord 2 about the 17 Pulley
3, and this pressure is designed to overcome
any tendency of *“ back-slip " in the shaft
secured to the Pulley.

S.M. 101—STRAP AND LEVER BRAKE

A short cord, representing the strap
which in actual practice is usually faced
with leather or wood, is tied at both ends
to a lever 1, and passes round the groove
of the 1” Pulley 3 secured to a Rod 4.

On pressing down the lever 1, which
is pivoted at 2 (see S.M. 262), the grip of
the cord increases about the Pulley 3 and S.M. 102
so retards or stops the rotation of the =
shaft 4.

S.M. 104—INTERNAL EXPANDING BRAKE

This brake is suitable for incorporation in the wheels of a motor car, etc. Two 3” Bolts are
passed through slotsin the Face Plate 1, through 13" Strips 2, and are then secured in Collars 3, which form
the brake shoes, Each Bolt carries a Washer under its head and two on its shank between the Face Plate
and the Strips 2. ‘The latter are pivoted to a 23” Strip 5 that turns about the axle 4. When the 21" Strip
is moved, the Collars are thrust outward along the slots and pressed against the inside periphery of a
Wheel Flange 6 bolted to the inside of the road wheel, the latter being shown removed from the axle.
Three Washers should be placed on the axle 4 between the Strip 5 and the Face Plate. The Collars 3 are
connected by a short length of Spring Cord, which returns the brake to the “ off " position when the
Strip 5 is released.

The brake rod 7 consists of two Healds, Part No, 101. It is connected pivotally to the
Strip 5 and to a Crank which is secured to a Rod carrying the hand lever by which the brake '
is operated.

19

S.M. 103

S.M. 103—AIR BRAKE GOVERNOR

When using a Meccano Clockwork
Motor it is often found necessary to
apply a slight retarding force in order
to increase the length of the Motor's
run. S.M. 103 shows a very efficient
and satisfactory manner in which
this may be accomplished.

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 3" Pinion.
This Pinion is carried on a 2” Rod that

‘also supports a fan wheel 5, the

blades of which are composed of
21" Flat Girders bolted by means of
Angle Brackets to a central Bush
Wheel.

=
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S.M. 1056—STRAP AND SCREW BRAKE

Rotation of the hand-wheel 1 causes the Threaded
Boss 2 to travel in either direction along the Threaded
Rod 3, thus diminishing or increasing the grip of the
cord 4 engaging the Pulley 5, which revolves with the
driven shaft 6.

An advantage of this brake is that the speed of the
shaft 6 may be varied as required, or the pressure of the
cord 4 altered to meet different loads ; the grip of the cord
about the Pulley cannot vary when once set unless
the hand-wheel 1 is turned.

S.M. 107—CENTRIFUGAL
GOVERNOR

The weights 1 are carried
11" Strips 2 pivotally connect
to a Bush Wheel 3 secured
the vertical Rod 4, and
another Bush Wheel 5sliding
freely upon the Rod 4.

engine or motor; as the

5 is employed to gradually

brake or some other retarding con-
trivance, so preventing any tendency

of the engine or motor to "' r

This latter Rod is driven ol

by any suitable @—-
method from the

speed at which it rotatesincreases, the
weights 1 fly outward. with the result

that the Bush Wheel 5 moves up the
Rod 4. This movement of the Wheel

meccanoindex.co.uk

Brakes and Governing Appliances—(ontinucd)

S.M. 106—SCREW-OPERATED DOUBLE BAND BRAKE

This is an efficient type of brake which should prove useful
in many Meccano models. The speed of the mechanism which
it controls may be varied to accurate degrees and when fully
contracted it forms a powerful and rigid brake.

Rotation of the hand-wheel 1 brings together the brake
bands 2 and 3, thus applying a firm grip on the drum 4 formed
from two Flanged Wheels mounted on the driven shaft. The
Strip 2is bolted to a Threaded Crank 5 engaging the Threaded
Rod 6 of the hand-wheel, and the Strip 3 presses against a
Threaded Boss 7. The Threaded Boss revolves with the Rod
6, to which it is locked by means of a Nut, also mounted on the
Rod 6, and screwed tight against the outer end of the Boss.
The Rod 6 should be allowed sufficient play to move to and
fro in its bearings as the brake bands contract or open. The
brake bands are bolted at their lower ends to Double Brackets
pivotally carried on 11" Rods.

They may be lined with
leather or other material at
the points of contact with the

brake drum, although such

a lining is not essential in

the Meccano model.

S.M. 108 and 108a—CLOCK ESCAPEMENT

The commonplace, yet very ingenious,
contrivance by which the speed of clock
mechanism is controlled forms an interesting
subject. S.M. 108 illustrates the escapement
wheel, and S.M. 1084 the crutch mechanism.
from the Meccano Clock. The escapement
wheel consists of a Face Plate 1, to which
are attached eight 4” Reversed Angle
Brackets 2. Washers 3 are placed beneath
the heads of the Bolts to ensure that the
Brackets 2 are held very rigidly in place.
The crutch is formed from Angle Brackets
4 bolted to the arm 5, which consists o
S.M. 108 two 21" Large Radius Curved Strips bolted

on either side of the web of a Crank 6. The
latter is carried on a Rod 7, and a 5” Rod 8 is secured in a Coupling 9 on the end
of the Rod 7. At the lower end of this 5” Rod is a Coupling 10 carrying two 2” Rods
11. The escapement 7 is mounted pivotally in the Clock case just above the escape
ment wheel, and the pendulum, suspended from a suitable pivot, passes through the
fork 11. As the pendulum swings to and fro the arm 5 rocks about its axis, so
allowing the Brackets 4 alternately to release a tooth of the escapement wheel 1.
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Section VI. Brakes and Governing Appliances (ominued)

S.M. 109—STRAP AND LEVER BRAKE

This is similar to the brake deseribed in S.M. 102 with

the exception that the lever 1 operates in a quadrant 2
formed of two 2} Small Radius Curved Strips connected to
the frame by means of 2 14" Strip 3 and a Flat

Trunnion 4. The lever should be gripped

firmly by the Curved Strips so that it will

remain in any required position.

S.M. 110—REVERSIBLE FRICTION BRAKE

This brake is arranged to apply to a shaft a braking effect in
one direction only. The particular direction of rotation may be
predetermined, however, by a simple 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 toothed-wheel method.

The 13" 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
a 3} Strip 3. The latter slides in an Eye Piece 4 szcured
to the frame. Two Bolts are inserted in the Strip 3 to prevent
it from sliding beyond certain limits.
) With the lever 3 in the position shown, the wheel 1 is free to
rotate in an anti-clockwise direction, but if it is turned clockwise
a powerful retarding effect is experienced. By sliding the Strip 3
until the other stop strikes the Eye Piece, the effects of the brake
are reversed and the wheel 1 is then free to rotate in a clockwise
direction only. The brake is entirely automatic, and is applied
immediately the rotational direction is reversed.

S.M. 112—HIGH SPEED GOVERNOR S.M. 110

Two 1" % §” Angle Brackets are bolted to a Double Arm Crank but
spaced by Washers, A Double Bracket is secured between these two
Angle Brackets, and two Flat Brackets 1 that are slightly bent are
held by the same securing Bolts. The shorter arm of 2 1”7 x }” Angle
Bracket is passed under the Double Bracket on each side, and the
Rod, inserted in the boss of the Double Arm Crank, is’
passed through to hold the Brackets in position. A 13
Strip is secured to the upper portion of each
Angle Bracket, but in the illustration one of
these is shown removed to reveal the con-

S.M. 111 SAFETY CATCH FOR WINDING GEAR

The Compression Spring 3 is mounted on the Crank
Handle 1 between the Collar 4 and a Washer, and normally
holds the Collar 2 against the inner side of the plate. The
latter Collar is fitted with a §” Bolt, and ’
should the Crank Handle commence to
rotate, the head of this bolt strikes
against the stop 5 and prevents further
movement. Hence in order to operate
the model it is necessary to push the
Crank Handle inward slightly so that

the 3" Bolt clears the stop 5.

The safety catch proves of value if
used as an automatic brake for counter-
shafts in models driven by a Meccano
Motor. For example, suppose the Rod
1 operates the jib in a model crane that
is driven by an Electric Motor. By
means of a suitable hand lever the Rod
I may be arranged so that it is in en-
gagement with the main driving shaft
only while the Spring 3 is depressed.
On releasing the hand lever Rod 1 is
thrown out of gear and the jib is
locked in position immediately. S.M. 111

struction of the governor. Steel Balls are

now placed in the positicns shown, and a

1}”x }” Double Angle Strip 2 is passed |
cver the central Rod. A Compression Spring, held
in place by means of a Collar, keeps the Double
Angle Strip in place.

When the governoris rotated
at high speed the Steel Balls tend
to fly out, but in doing so they raise
< up the Flat Brackets 1 and force the

Double Angle Strip 2 upward. The
end of a Strip placed close to the
central Rod and bearing on the
Double Angle Strip forms an efficient governing pad.
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Section VI. Brakes and Governing Appliances—(continucai)

S.M. 113—SPEED GOVERNOR FOR ELECTRIC MOTOR

This is an accurate model of the governor device used in certain types of electric
lifts, and it can of course be used in all Meccano lifts, in fact in all models that are
driven by Electric Motors.

The governor consists essentially of two Simple Bell Cranks 4 pivoted to two horizontal
33" Strips, which are secured rigidly by Bolts inserted one in each side of a Collar secured
to the governor spindle 1, two Washers on each Bolt being used for spacing purposes. The
2" Pulleys 2 are connected by 3" Bolts but are spaced apart by Nuts so that the Threaded
Pin on the Strip 6 may easily pass between them. A Compression Spring is inserted
betwesn the Pulleys and the Collar carrying the 33" Strips, and 1}” Strips are pivoted
to the top Pulley 2 and to the Bell Cranks 4. The Strip 6 is pivoted to the Motor side
plate and is provided with a Spring Buffer 7 forming a contact stud.

A portion of the Rod 10 is covered with brown paper, stuck on with gum. A length
of Spring Cord, drawn out straight, is secured to the Collar 11 and is then laid on in a
smooth spiral over the paper, and finished off a short distance from the top end of the
paper. The Double-arm Crank 9 is insulated from the base and carries a terminal 12.
Another terminal 13 is also insulated from the base and is connected to the Moter terminal
8, while the other Motor terminal is *‘ earthed "' by connecting it to the frame of the model.
The Accumulator is connected to terminals 12 and 13.

If the speed of the Motor increases the governor weights 5 fly out and cause the Strip
6 to move up the resistance 3. If the speed increases beyond a certain limit—as may
happen if the load on the Motor is suddenly
withdrawn—the contact 7 moves off the
resistance on to the paper, thus breaking the 7
circuit. [f the speed decreases, owing to an
|o increase in the load, ete., the contact 7
descends and decreases the resistance, and at &

its lowest point touches the Collar 11, when
maximum current is supplied to the Motor. 2

.;'

oJ &
S.M. 114—AUTOMATIC SWITCH

The Motor in this device could be used to drive any Meccano model and the contact
breaker used to light lamps, drive a secondary Motor, operate electro magnets, or to
perform any other similar work at any pre-arranged intervals.

The 57-teeth Gear 1 meshes with a Worm 3 that is driven from the Motor. Rod
4 is mounted pivotally on a 2” Rod secured in the Bush Wheel 5, which is insulated
from the base Plate by means of Insulating Bushes and Washers placed on & B.A.
Bolts. The terminal 6 is mounted on the shank of one of these Bolts.

A 1" Bolt 8 is mounted in a Threaded Crank, which is secured to a Corner Bracket
that is insulated from the base Plate by & B.A. Bolts and Insulating Washers and
Bushes. Normally the Rod 4 is held against Bolt 8 by a Spring 9, which is anchored
to the Motor by an insulated 6 B.A. Bolt. As the Gear 1 rotates, the Threaded Pin 2
presses against the Rod 4, thus allowing current to flow from the terminal 6 along
Rod 4, and back through the frame of the apparatus to the uninsulated terminal 7.
When the Rod 4 comes to rest against the insulated stop 8, contact between the Rod

8.M. 113 and the Pin 2 is broken until the Pin, in moving round again touches the Rod.
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Section VI. rning Appliances— (continued)

S.M. 115—CONTROLLER FOR
ELECTRIC MOTOR

The electric controller illustrated in
S.M. 115 is designed to regulate the speed
of the Meccano low voltage Electric
Motor. The device may be incorporated
in almost any model that is driven by
the Motor.

S.M. 115 stows tte complete unil
connected to the Motor while S.M. 1154
shows the controller dismantled. The S.M. 115a >
resistances are formed from a length of Spring Cord, which must be opened out so that none ot
the coils are in contact. The Spring Cord is attached at equal distances to six 6 B.A. Bolts 1,
which are insulated from the Bush Wheel 2 by means of Insulating Bushes and Washers. The
heads of the Bolts form the contact studs. The seventh stud 3 is not connected in any way
and forms the “ off "' position of the switch. The switch arm consists of a Double Arm Crank
4 carrying a Spring Buffer 5, the head of which presses lightly on
the contact studs. The switch arm pivots on the upper end of
the supporting Rod 6 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, whilst the other terminal is connected
direct to one terminal of the dry cells. The remaining
terminal of the dry cells 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 consisting of a por-
tion of a Spring Buffer is
bolted to the BushWheel 2.

When the contact 5 is
pressing on the contact
stud 3, no current is sup-
plied to the Motor. If the
controller handle is moved
to the next contact stud,
the current must pass
through the whole of the
resistance before reaching
"<& the Motor, with the result
that the latter runs at
minimum speed. Speed
can now be increased
gradually by moving the
contact & further round
the Bush Wheel, until it
reaches the stud carrying
terminal 8, when maxi-
mum current is supplied

L
S.M, 115 5 \"‘”‘*-'-\ U n Py to the Motor.
23

S.M. 116 —AUTOMATIC SAFETY DEVICE FOR
ELEVATORS

S.M. 116 shows an automatic locking device design-
ed to prevent serious damage in the event of breakage
of an elevator hoeisting cable.

Two Pawls 7 are secured to 2” Rods, which are
journalled in 17 x 1” Angle Brackets 8. These Brackets
are secured to the top of the lift by four 1“x1” Angle
Brackets 9, while Double Brackets 10 serve to
strengthen the whole construction.

The hoisting cord 4, which may be controlled by
any suitable machinery, is divided in two and connected to the
set-screw of each Pawl 7. A piece of Spring Cord 11 secured
between the Pawls tends to retain them in a horizontal
position. When the cord 4 takes the weight of the lift,
however, the Pawls are pulled downward and their ends
brought clear of the Angle Girders 1. If the hoisting cord
breaks the Spring 11 returns the Pawls to their original
position, with the result that their ends engage the holes
in the Girders 1 and the cage, instead of falling to the bottom
of the shaft, becomes firmly locked in position.
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Section VII. ROLLER AND BALL BEARINGS, Etc.

S.M. 131—BUILT-UP ROLLER BEARINGS

Where a heavy mass is to be rotated about an axis, it is neces-
sary to devise some method of relieving the tremendous strain that
would be imposed upon that axis. The usual procedure is to
distribute the weight of the mass over wheels or rollers arranged at a
distance from and rotating round the central pivot.

Standard Mechanism No. 131 is an excellent illustration of the
type of roller, or wheel, bearings frequently used for the rotation
of large cranes, revolving bridges, and other heavy structures.
The lower, or stationary guide rails 1 are constructed from eight
Channel Segments, and form a track upon which the wheel race 2
revolves. The fixed guide is shown in detail in 8.M.1314 ; it will be
noted that the Channel Segments are bolted to the base by means of
1% 3" Angle Brackets 3. The Sprocket Chain 4 shown in this

S.M. 131

figure illustrates a method of rotating the crane jib or other structure of which the
track 1| forms the base ; a vertical driven rod situated on the rotating structure carries
a Sprocket Wheel placed within and engaging the chain loop 4. The latter is arranged
round the series of Reversed Angle Brackets 5. On rotation of the Sprocket Wheel,
the chain 4 tends to grip the brackets and becomes immovable, whereupon the Sprocket
commences to travel round the chain, carrying the pivoted structure with it.

Eight Flanged Wheels forming the wheel race are mounted by means of 14" Double
Angle Strips to the spider-frame 6 (S.M. 1318). The revolving guide rail 7, shown
in detailin S.M.131c, is secured to the base of the upper or rotating part of the structure,
and rests upon the wheels 2. A shaft 8 (S.M.131c) is journalled in the bearing 9
(S.M.131A) and forms a common axis for the spider-frame and revelving race 7, both
of which rotate at different speeds. The shaft 8 should be secured in the Face Plate 10
forming the hub of the upper race 7, but the spider-frame 6 should be allowed to swivel

freely upon it. (Continued overleaf)
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Section VII. Roller and Ball Bearings, etc.—(continued)

S.M. 131—Built-up Roller Bearings
(continued)

As already intimated. rollers sometimes take
the place of wheels in actual practice. The
rollers are of no great length but their diameters
are usually ‘made as large as possible, since an
increase in size means a proportional decrease
in friction. In addition, the rollers are tapered,
as a rule, towards one end, in order that they
shall deseribe a correct circle about the central
pivot of the structure.

Rollers are also employed in smaller types
of bearings, such as in shaft-journals, etc.
Such bearings are similar in design and operation
to the ordinary ball bearings (see S.M. 142),
but the advantage obtained from the employ-
ment of rollers in place of balls exists in the
fact that the surface of contact, or the area over
which the strain is imposed, is increased con-
siderably. Thus, in a journal-bearing, the
rollers are placed longitudinally to the journal,
and the latter is supported upon the entire
length of each roller, whereas in ball bearings
the contact surface is comparatively very
e small.

S.M. 131b S.M. 132—KNIFE-EDGE BEARINGS

The knife-edge is employed almost universally in weighing-machines, balances, etc., where it is necessary
to reduce friction in a moving lever to an absolute minimum. In the Meccano movement shown in S.M.132,
the steel or agate prisms (or ** knife-edges '") are represented by two
Centre Forks 1 secured in a Coupling 2 with their points resting be-
tween the teeth of two }” Pinions 3 carried on a short Rod rigidly
held at either end in Cranks 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 fulerum 1.

S.M. 133—REINFORCED BEARINGS

Where a shaft is subjected to unusual pressure it is advisable to
extend, or reinforce, the ordinary bearing afforded by a Meccano Strip or
Plate. S.M.133 shows the method adopted to reinforce the bearings of the
back axle of the Meccano Tractor. The axle is held at eachend ina 14” Pulley
| (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 receptacle for oil when

lubricating the axl:. Other useful reinforczd bearings may bz constru:ted from Bush S.M. 133
S.M. 132 Wheels, Cranks, and Double Arm Cranks.
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Section VII. Roller and Ball Bearings, etc.—ontinued)

S.M. 134—BUILT-UP BALL BEARINGS

This built-up Meccano ball bearing is constructed
from two 3” Pulley Wheels, one Wheel Flange, and
twenty-one Steel Balls, and is applicable chiefly in
models where a weight is required to impose vertically
upon a pivot. The fixed ball-race is built up from
the Wheel Flange and one 3” Pulley bolted together
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,
which should be bolted to the swivelling portion of the
model, rests upon their upper surfaces. The lower
Pulley is secured by its set-screw to the Axle Rod shown,
while the other is allowed to turn freely. When the
Pulleys are placed together, it is impossible for the balls
to move out of position.

S.M. 135—BUILT-UP BALL BEARINGS
APPLIED TO SWIVELLING CRANE

S.M.135 shows the jib of a small crane running on
built-up ball bearings, such as described in S.M.134. The
Rod 5, about which the jib pivots, is secured in the upper
Pulley 1, which is bolted to the jib. The latter is

rotated from the Crank Handle 8 by means of

[ ; : _ the Worm 7 engaging with the 57-teeth

- : Gear Wheel 6 carried on the Rod 5.

The jib is secured to the base by a

Collar bolted on the Rod 5 just

beneath the platform. The

worm gear ensures that

the jib swivels only
when required.

S.M. 136

S.M. 136—SMALL ROLLER BEARINGS

The swivel-bearing shown in this illustration is similar in principle to
S.M.131, but is designed for lighter work. The Hub Disc 1 is bolted to the
base 2 of the model and forms a guide upon which runs the wheel-race con-
structed from four 3” Pulleys 7, pivotally carried from a Circular Strip 6. A
Circular Girder 3 bolted to the upper platform 4 of the model rests upon the
Pulleys 7. The model pivots about the Rod 8, which passes through the
Girder 9, but the weight of the rotating body is distributed over the Pulleys 7,
S.M. 135 so obviating the strain that would otherwise centre upon the pivot 8.
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Section VII. Roller and Ball Bearings, etc.—(continmued)

§.M. 137—STANDARD ROLLER
BEARINGS

The standard Meccano Roller Bear-
ings may be obtained complete (as illus-
trated) under part No. 167. They
measure 12ins. overall diameter and are
intended to replace the built-up roller
bearings shown in S.M. 131 in building
large swivelling structures.

The Roller Bearings are assembled 3
as follows: One of the Roller Races is
secured to the fixed portion of the model
and a 14" Rod is fastened in the Bush
Wheel bolted to its centre. The Ring
Frame is then placed over the Race so
that the flanges of the wheels run upon
its raised rim. The second Roller Race is
then placed over the Ring Frame so that S.M, 137
its raised rim rests upon the flanges of the
wheels. The 11" Rod passes through the centre hole of the 93" Strip that is bolted across the Ring Frame, and
through the Bush Wheel in the centre of the upper Roller Race.

Method of Rotation—If the driving mechanism is incorporated in the superstructure, a simple way to effect
the rotation of the latter is to mount the special 16-teeth Pinion on a vertical driven Rod so that it engages with
the teeth of the lower fixed Roller Race. The vertical Rod should be journalled suitably in the superstructure ;
then if it is set in motion, the Pinion travels round the Roller Race and carries the superstructure with it.

Alternatively, if the driving mechanism is in the fixed base of model, the Pinion should be secured to a Rod
journalled in a vertical position in the base and caused to engage with the upper Roller Race.

ARG,
i Y

S.M. 1383—ROLLER BEARINGS

The spider frame is
constructed from two Double
Bent Strips 1 and two Double
Brackets 2. Four }” Loose
Pulleys are fitted to +the
frame by means of Pivot
Bolts, and these rotate on a
fixed guide rail composed of =
a Wheel Flange 4. A Rod 3
passed through the centre of
this guide rail, and held in
place by a Bush Wheel,
forms a pivot for the swivel-
ling superstructure that rests
on the pulleys of the roller
race.
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8.M. 139-141—BEARINGS FORMED BY
COUPLINGS i

S.M. 139 illustrates two Axle Rods
driven at right angles through Bevel
Gears. The power is transmitted from
the Rod 1 through the 26-testh Bevel
Gear 2, to a corresponding Bevel Cear
3 secured to the Rod 4. One end of the
Rod 1 runs freely in one end of the
Coupling 6, while the Rod 4 runs freely
in the centre hole of the Coupling. Four
Washers are placed between the Coupling
and the Bevel 3 for adjustment purposes,
and a Collar 5 is secured above the
Coupling to hold it in position.

S.M. 140.—This is similar to S.M. 139,
with the exception that 16-teeth and
48-teeth Bevel Gears are employed and
the Axle Rod 4 rotates in the end trans-
verse hole of the Coupling 2 instead of
in the centre hole.

S.M. 141.—In this example the Axle
Rod 1 is stationary, whilst the Axle Rod
2 rotates in the centre hole of the Coupling
3, the latter being secured to the Rod I.
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Section VII. Roller and Ball Bearings, etc.—(continued)

S.M. 142—STANDARD BALL BEARINGS

The illustration shows the standard
Meccano Ball Bearing Unit (part No. 168),
with the aid of which a structure may be
turned about a central pivot freely and
in a steadier manner than is possible with
ordinary bearings. It is in three sections,
namely, one Flanged Ball Race, one
Geared Ball Race, and one Ball Casing
complete with Balls. For the method
of securing and operating the unit see
S.M. 143 and 144.

S.M. 143—BALL BEARINGS APPLIED
TO SWIVELLING CRANE

This shows the application of S.M.
142 to a small crane. The Flanged Ball
Race 1 is secured by Bolts to the 53" x 2"
Flanged Plate 2, and the Geared Ball
Race 8 is fastened to the swivelling
structure. The Ball Casing is placed
between these two parts so that the
Flanged Ball Race rests upon the Balls.
Hence the weight of the structure rests
entirely upon rolling surfaces, with the
result that friction is reduced to a
minimum. A short Rod, passed through
the centre of the Ball Races 1 and 8 and

S.M. 142A—LARGE SPROCKET
WHEEL

The Geared Ball Race portion of
S.M. 142 may be used as a 4” Sprocket
Wheel by fitting a Bush Wheel to the
centre of the part. In this way

Sprocket Chain reductions of 4:1,
2:1, and a number of intermediate
ratii may be utilised.

maintained in its position by Collars, holds the unit together.

The superstructure is rotated by means of Sprocket Chain passing round the
teeth of the Geared Ball Race 8 and engaging a 1" Sprocket Wheel 3 which is secured
to a Rod 4. This Rod is rotated by suitable gearing situated at the base of the

crane.
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S.M. 144—MODIFIED BALL BEARINGS UNIT

This illustrates another example of the use of the Meccano
Ball Bearing unit. It is shown applied to a model mechanical
digger and in this case the Flanged Ball Race rests upon the
Balls instead of the Geared Ball Race as is S.M. 143. In the
illustration the Flanged Ball Race 1 is shown lifted clear of the
Balls. Also, spur gearing is employed to rotate the superstructure
instead of Sprocket Chain mechanism as in S.M. 143. The 3}"
Gear Wheel 2, which replaces the Geared Ball Race, is secured
to Girders 3, in the travelling base of the model, by four 1” Reversed
Angle Brackets 4. The 4" Pinion 5, which is secured to a Rod
that is driven by any suitable means from the motive power
carried on the superstructure, engages with the Gear
Wheel 2 and thus effects the swivelling movement.
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Section VIII. STEERING GEAR

S.M. 161—MOTOR CHASSIS STEERING GEAR

This is an instructive model of Ackermann steering gear, and is
shown fitted to a Meccano Motor Chassis.

A 1" Bevel Gear on the steering column meshed with a 11" Bevel Gear
20 that carries a Flat Bracket 23 in one of its lower holes. A Bolt and a
Collar connect this Flat Bracket to a 2” Rod 24, the free end of which is
fitted with a Swivel Bearing. It will be noticed that the
short, special Bolts supplied with the part have been replaced
by standard Meccano Bolts on which Nuts have been
placed for spacing purposes. The ‘‘ spider " of the Swivel
Bearing is carried loosely between two Collars on a 1}”
Rod 25 that is journalled in the end hole of a Coupling.
This Coupling is secured to a second similar part 17 by
means of a 14” Rod 11, the protruding end of which is fitted 13
with a Swivel Bearing carrying the track rod 12. This Rod
connects the two stub axle units together.

The road wheels are carried on the stub axles 13 and
13a and are held in place by Collars,

S.M. 161

: r
S.M. 162—WORM AND PINION STEERING GEAR

The axle | of the front road wheels is journalled in a 3}” Double Angle Strip 2 bolted to
a Bush Wheel 3. The latter is secured to a vertical shaft 4, which also carries a §” Pinion 6.
On operation of the steering wheel, the shaft 4 is rotated by means of the Worm Wheel 5
engaging the Pinion 6, consequently altering the position of the road wheels as desired.

This gear will be found very useful in constructing small models of motor cars, trucks,
etc. The road wheels cannot be deviated from the line in which they are set unless the
steering wheel itself is turned.

In another form of Worm and Pinion steering gear the shaft of the Pinion is journalled
horizontally and carries a Crank or steering lever that is connected to stub axles arranged in
a similar manner to that described in S.M. 161.
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S.M. 163

S.M. 163—STEERING GEAR

The axle 2 is carried by a
Double Angle Strip 1 bolted to a
Bush Wheel, as in S.M. 162, but is
turned about its pivot by means of
a connecting Strip 3. The latter is
piveted at 7 to the Strip | by
means of Bolt and Nuts (see
S.M. 262) and at the other end 6
to a Crank 4 secured to the steering
column 5.

Double Bent Strips form
extended bearings for both the
steering-column, and short Rod
about which the Bush Wheel and
Double Angle Strip | pivot.
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Section VIII. Steering Gear—(ontinuea

S.M. 164—AUTOMATIC YACHT'S STEERING GEAR

This is an interesting and ingenious movement and is
used on model racing yachis.

An 113" Rod, representing the boom of the boat, is fitted with
a Collar 3 and to this are tied the ends of two pieces of cord. These
cords are carried forward toward the mast for a short distance,
where they pass round 4” loose Pulleys and are then taken to the
stern, crossing each other in doing so. At the stern they are
secured to the short arms 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 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 rudderis moved in the opposite direction
and in this way the vessel is prevented from veering from her
true course.

30

5.M. 165—CASTOR STEERING

This form of steering is used
when it is necessary to steer the
driving wheels of a 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 to the
lorry. ’
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Section VIIL. Steering Gear—(contnued)

S.M. 168—AIRPLANE CONTROL GEAR

S.M. 168 illustrates a typical control
gear that may be embodied in the
majority of Meccano airplanes.

The Meccano controls are mounted
together on a 2}”x2}” Flat Plate for
convenience in fixing them in the fuselage
of a model. The joystick 1 is a 1}” Rod
held in the boss of a Swivel Bearing.
The collar of the latter is secured to a
3” Rod 2 which is journalled horizontally
and carries a Coupling 3. A 1” loose
Pulley 4 is journalled on a {” Bolt secured

S.M. 166—WORM AND CHAIN
STEERING GEAR FOR TRACTOR

S.M. 166 shows an alternative
form of steering gear to S.M. 164 for
traction engines, etc. The steering
wheel 1 is secured to a Rod 2 of any
convenient length, and the Rod is
journalled in Double Brackets bolted
to the side frame plate of the tractor.
It carries at its lower end a Worm
engaging a2 §” Pinion 4 on a Rod 5. This Rod
5 carries several Couplings and Collars, the
heads of the grub screws of these serving to
grip a length of Sprocket Chain 6 that is wound to the Plate by two Nuts, and is retained
round the Couplings five or six turns and thence in position by means of a Collar. The
passed round the 2" Sprocket Wheel attached to rudder bar 5 consists of a 24" Strip

the front axle. The ends of the chain are of course joined together. By pivoted at its centre to the Flat Plate.

reason of this arrangement the front wheels may be directed either to right The wire 6 is fastened at one end to a short lever secured at right angles
or left according to the direction in which the steering wheel is turned. ’io lt}::le undedr s};xrfage”of the elevator; it is then attached to the joystick
, led round the Pulley 4 and back to another short lever secured to the
S.M. 167—BOAT STEERING GEAR upper side of the elevator. Hence, when the stick is pushed forward, the
. The device shown in S.M. 167 may be used in numerous Meccano models elevator moves downward from its hinge, thus sending the nose of the air-
of ships. The 5.” Strip that represents the tiller is bolted to a Bush Wheel plane downward. When the stick is pulled back the elevator is raised.
that in turn is secured to the top of the Rod that carries the rudder. The The wire 7 is secured at its centre to the Coupling 3 and its ends, after
3}” Rod carrying the steering wheel is journalled in a Double Angle Strip being led round guide pulleys, are fastened to short levers projecting at
and in a Trunnion secured to the Plate. A length of cord is taken round right angles from the ailerons. The latter are connected together by another
the steering rod several times, and each end is then passed over the 17 fast wire attached to further levers projecting from their opposite sides. Conse-
Pulleys and tied to the tiller. The Pulleys are secured to §” Bolts journalled quently, when the stick is moved to the left the aileron on the right side is
in Double Brackets, which, in turn, are bolted to 53” Strips as shown. pulled down, causing the wing on that side to rise. At the same time the

It will now be seen that as the Rod carrying aileron on the left side is pulled

the steering wheel is rotated, one end of the up, assisting the downward

cord is paid out while the other end is wound motion of the left wing and the

on to the Rod. Hence the tiller is pulled to machine banks. When the lever

one side or the other according to the direction is pushed to the right, the re-

in which the steering wheel is turned. The verse takes place. In a biplane,
steering  wheel the aileron on each lower wing is
may be placed connected by wires to the cor-
quite con- responding aileron on the upper
veniently on the wing, so that all the ailerons
bridge of a move simultaneously.
model ship and The ends of the rudder bar 5
the cords taken are connected by wires 8 to levers
to the tiller projecting on ‘opposite sides of
through suitable the rudder, with the result that
guides fixed to the rudder can be moved right
the deck or or left by pushing the lever with
inside the hull. either the right or left foot.
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Section IX. SCREW MECHANISM

The Threaded Rod is one of the most useful features of the Meccano system ; it readily lends itself to a wide variety of ingenious
movements, and, as will be seen from the examples included in this section, it enables some very important mechanical movements to be
reproduced with detailed accuracy. It also proves invaluable as a method of increasing the available power, although at a considerable

loss of speed, in order to cope with exceptionally heavy loads.

S.M. 181—SCREW GEAR, OPERATING JIB OF CRANE

The Threaded Rod 1 passes through the central threaded bore of a Coupling 2,
which is pivotally carried from the jib 3 on short Rods 4. The jib, in turn, is pivoted

S.M. 181

at 5 to the base 6.

The Rod 1 is secured
in a Threaded Coupling 7
attached to ashort Rod 8;
and the Bevel Wheel 9, on
the latter, is rotated from
the operating handle 10
through 1”7 Gear Wheels
11 and bevel reversing
gear 12 (see S.M. 66).
The reverse is effected on
operation of a lever 13
pivoted at 14 and bolted
to a Double Bracket 15,
which is carried on the
shaft 16 and spaced by
Washers between the two
Bevel Wheels. The jib 3
is caused to rise and fall
apgerding to the diyaction $.M. 182—RATCHET OPERATED SCREW TRAVERSE

of rotation of the Thread- : :

ed Rod 1. This mechanism provides for a slow and very powerful traversing
movement, and may be applied to lathe tocl holders, the heavier types
of drilling machines, and many other models.

In the illustration the movement is shown fitted to a drilling machine, and in this example the
moving plate 1 supports the drill column. The Bush Wheel 2, forming the drill column pivot, carries a
Threaded Boss 14 the traverse threaded hole to which is fitted with a Threaded Rod. The free end of
this Threaded Rod is carried in one end of a Coupling and the other end of this latter part is fitted
with a short Rod carried in a Collar 13. A 2” Strip, carried on this Rod, is clamped between a Collar
and a 4” Pinion and three Washers are used for spacing purposes between the Strip and the Pinion.

A 1% 1" Angle Bracket 3 is secured by means of lock Nuts to the 2” Strip and this engageswith the
teeth of the 1” Pinion already mentioned. A weight, consisting of a Collar, is attached to the Angle
Bracket by means of a §” Bolt, and this enables a positive grip to be obtained between the Angle Bracket
and {” Pinion.

It will now be seen that by moving the 2” Strip from side to side the ratchet gear formed by the
Angle Bracket 3 causes the Plate 1 to be drawn towards one end of the base of the model. The movement
is reversed by raising the Angle Bracket and allowing it to rest on the opposite side of its Pinion.
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Section IX. Screw Mechanism—(ontinuea)

S.M. 183 —SCREW OPERATED RAM

- ; The hand-wheel 1 rotates a Contrate Wheel 2,
; . secured to a shaft 2a, carrying a 57-teeth Gear Wheel 3
! which drives the ” Pinions 4 and 5 secured to the vertical
e Threaded Rods 6. The latter engage the ‘bosses of two
Threaded Cranks 7 bolted to a Bush Wheel 8 On
operation of the hand-wheel 1 the Rod 9 is raised or
lowered, and this movement may be employed in a number
of mechanisms, chief of which is the ram of a hydraulic
crane. The method by which the hoisting cord is
operated in this latter movement is similar to that adopted
in hydraulic cranes, and an excellent representation of
the necessary gear will be found in Model No. 7.23
Hydraulic Crane.
It should be noted that the Rod 10 is journalled
in the end of a Coupling 11 which is loosely mounted
and spaced with Washers on the Rod 2a.

S.M. 184—SCREW-0OPERATED JIB-RAISING GEAR

This mechanism illustrates a method by which screw
gear may be employed in elevating the jib of a heavy
crane, or similar work, and incidentally forms a very
fine model of the type of gear used in the majority of
S.M. 183 the world’s largest cranes.

S The drive is led by way of the 11” Bevel Gear
and 1”7 Gear
Wheel 2 se-
cured on a

short Rod E >

to further o

1* Gear S.M. 184
Wheels carried on the vertical Threaded Rods 5. The

S.M. 185—LATHE TOOL ADJUSTING DEVICE

The Threaded Rod 1, journalled in a
Double Angle Strip 2 and held in place by a
Collar 3, is rotated by the hand-wheel 4. The
tool post 5 is secured to a Threaded Pin 6,

whichis screwed into a Threaded Boss 7 engaging
the Rod 1. Consequently rotation of the
hand-wheel causes the tool post to travel to
and fro. Two 2}” Strips on the lathe saddle
are bolted between the 11” Strips 8 and form
guides on which further 1}” Strips 9 are allowed
to slide. The 24" Strip 10, secured to the
tool post, slides between the 14" Strips 8.

latter engage the threaded borings of two Couplings 6, and as
they rotate these Couplings are forced slowly up or down.
The links 7, pivotally attached at their lower ends to a Rod
secured between the Couplings 6 and at their upper ends to
a Rod 8, transmit this movement to levers 9 which in turn are
pivotally attached by a further series of links 10 to the jib of
the crane. The jib is therefore raised or lowered in
consequence of the movement of the Couplings 6.



Section

$.M. 186—AD]JUSTING AND LOCKING
DEVICES

S.M. 186 shows a screw adjustment
fitted to the tail-stock of a lathe. The
Threaded Rod 1 engages the boss of a
Threaded Crank 2, bolted to the tail-stock 3
which slides between Angle Girders 4. The
tail-stock is guided by means of a Double
Angle Strip, bolted to its underside, engaging
the Rod 5. The Threaded Rod 1 is secured
by a Coupling 6 to the Rod 7, and is rotated
by a hand-wheel 8.

The tail-stock is locked in position by
turning the Threaded Boss 9 which engages
the shank of a Bolt passed through a 1}
Strip placed transversely beneath the Girders
4, As the Threaded Boss turns, the Belt
presses against this 14” Strip and causes it
to grip the Girders 4, so holding the tail-stock
rigidly in position.
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IX. Screw Mechanism—(continued)

S.M. 187—LOCKING DEVICE

This illustrates a method by which the table of a
drilling machine, or similar apparatus, may be quickly and
rigidly locked, in any position. The table 1 is bolted tc a
Crank 2 sliding on a vertical shaft 3. A #” bolt 5is inserted
in the boss of the Crank, and carries a Collar 6 which is
held in place on the Bolt by a Nut 7. The table is locked
in the desired position by twisting the bolt 5 until it nips
the shaft 3; a suitable handle is provided by a Threaded
Pin 8 inserted in the Collar é.

S.M. 188 —SCREW LIFTING MECHANISM

The handle 3 issecured on a 2” Threaded Rod carrying a
Coupling 2. This Coupling is linked to two further
Couplings 1 by means of a 13" Strip and a 34" Strip. These
two Strips are secured pivotally to the Couplings by £”
Bolts, and the Couplings | are mounted on Rods carrying
the load-lifting Cranks.

Further examples of Screw MEecHaNIsM will be found in
S.M. 105 and 106 (Section VI).
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S.M. 189—SCREW ADJUSTMENT

Here the Threaded Rod is employed as
a device for adjusting the table of a drilling
or boring machine, etc. The table 1 is bolted
to a Threaded Crank 2, the boss of which
engages the vertical Threaded Rod 3. The
latter carries a Pinion 5, which gears with the
Worm 4 on the shaft of the hand-wheel
6. 24" Angle Girders 8 bolted to the table and
connected by a Double Bracket 7 slide upon
the vertical Girders 9, and form guides to
hold the table in position.

The table is raised or lowered according
to the direction of rotation of the hand-wheel.

Note.—Where a Threaded Rod is re-
guired to rotate in bearings, it should be first
connected by Couplings to ordinary Axle
Rods, if possible, so that the latter may be
journalled in the bearings instead of the
Threaded Rod; it will be found that this
results in better and smoother working.

S.M. 189
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Section X.
OVERHEAD TROLLEYS & TRUCKS FOR GANTRIES, ETC.

S.M. 201—TRUCK, WITH AUTOMATIC DISCHARGE

The 44" x 24" Flat Flate 1, forming the bottom of the truck, pivots about the
Rod 2, and carries a 21" x 4" Double Angle Strip 3, which is spaced away from the /4
Plate by means of five Washers placed on each of the Bolts 4. A short Rod 5 £
journalled in the Strip 3 carries a 4” loose Pulley 6, which runs upon a third rail
laid in the centre of the track on which the Flanged Wheels 7 are guided. This
centre third rail dips down the side of a chute placed beneath the truck runway,
with the result that, on the truck reaching this spot, the bottom plate 1 falls open,
since the Pulley & is no longer supported, and the contents of the truck are dis-
charged. As the truck returns for a fresh load, the Pulley is forced up the sloping
end of the centre rail, until the bottom of the truck is again closed. If desired the
truck may be made to continue in the same direction after discharging, the bottom
being closed by Pulley
6 coming into contact
with a sloping rail
attached to the far
side of the chute.

25

S.M. 203—OVERHEAD TROLLEY,
WITH CHAIN HOIST

S.M. 203 illustrates a device
employed in many factories and
workshops to facilitate the

S.M. 201 movement of heavy loads by

& hand power.  The trolley runs
S.M. 202 OVERHEAD TROLLEY i e i
FOR CANTRY l'load is rzised by hauling upon

an endless chain, represented by
4Sprocket Chain 27 in the model.

It will be observed that the

trolley is constructed from two
323" x 4" Double Angle Strips
bolted together at each end by
two Flat Trunnions. The chain
27 rotates a Sprocket Wheel 28,
on the shaft of which is a Worm
29 engaging a 4” Pinion on the
Rod 26. A %" Sprocket Wheel 30, also secured
to the Rod 26, engages a further length of
Sprocket Chain 25, one end of which is secured
to the framework of the trolley, and the other

The {” Flanged Wheels 1, la are
arranged to run on rails constructed
from Angle Girders laid down on the
gantry, and the various movements are
controlled by hauling on endless Sprocket
Chains. The chain 2 operates the Rod
3 on which is mounted a Worm 4 that
engages a §” Pinion on 2 Rod 5. On
this Rod is secured a 17 Sprocket Wheel
6 carrying the hoisting chain 7, one end
of which is secured to the framework at
8 while the other-end carries the load
hook. The Worm gear 4 holds the load

la

28

suspended without the use of brakes.
The trolley is caused to travel along the
rails by hauling on the endless chain 9,
which operates the Rod carrying the
§” Pinion 10. The latter engages with
a Gear on the axle of the wheels la.

carries two Hooks supporting the load.

This Hoist is used to handle the material
to be cut in the Meccano Stone-Sawing Machine
(Model No. 6.43) and may be-employed in all
similar models.

-
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Section X. Overhead Trolleys & Trucks for Gantries, etc. —(continued)

S.M. 204—OVERHEAD TRAVELLER FOR
GANTRY

The axles .1 of the travelling wheels are
journalled through the ends of four 23” Strips 2
placed together and spaced by Washers in a
central position in the trolley 4. Two pairs of
2" Strips 3 are bolted to the Strips 2 and are
connected at their lower ends by Curved Strips 6
4" loose Pulleys 12 on short Rods 7 form guides
for the hoisting cord 9, which passes round a 1”
FPulley 13 in the pulley block 8. The latter is

constructed from two Triangular Plates spaced
apart by Collars 10 and secured by #” Bolts 11.
The Hook 14 is suspended from a 1” Axle Rod 15.

The trolley is caused to travel along the
rails by means of the cord 5, both ends of
which are secured to the framework 4 (see
S.M. 215).

e -

deep grooves.

TWO-SHEAVED DEEP GROOVED PULLEY

36

S.M. 205—OVERHEAD TRAVELLER FOR GANTRY, AND

The wheel-base 2 is constructed from two 331” Flat Girders
connected by 24” x 1” Double Angle Strips 3. The traversing move-
ment is imparted by means of a Sprocket Chain 4, the ends of which
are connected to the 2}” x 1” Double Angle Strips 3 (see S.M. 215).

A feature of this trolley is the two-sheaved pulley 1 with special
This is built up in a similar manner to that described
in S.M. 39, butin this case the 1” loose Pulleys 1a should be free to
rotate at different speeds between the Bush Wheels.

The pulley block 5 is similar to that described in S.M. 32 (Sec-
tion II1), except that in this case there are only two movable sheaves
instead of three.

8.M. 206 —OVERHEAD TRAVELLER FOR
GANTRY

The trolley in this illustration is con-
structed from two 3}” Strips 1 connected by
14 x §” Double Angle Strips 2. The axles 3 and
3a of the running wheels carry two 2}” Strips 9
held between Collars and set-screws 10. The
hoisting cord 6 is led over a 1” loose Pulley 5,
situated between the 24" Strips 9 on the axle 3a,
and passes round a second 3” Pulley carried on
the shank of the Bolt 11 in the pulley block 7 ;
from thence it passes over a farther ” Pulley 5a
on the axle 3

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 two
Flat Trunnions bolted together, Washers being
placed between the Trunnions on the shanls
of the Bolts 12.
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Section XI. TRAVERSING MECHANISM :

S.M. 211—TRAVERSING MECHANISM OF HEAVY DRAGLINE o A e 2 | S , <

S.M. 211 is an underneath view of the base of a heavy Dragline, and illustrates a type
of traversing mechanism in which the driving power is coupled to sixteen traveling wheels
running on a quadruple track. s

The drive is led by way of a vertical shaft and Bevel Gears 6 and 7 on to the transverse ¢ (1~ 10
i1}” Rod 5, and two }” Pinions 4 on either end of this Rod actuate further }” Pinions
3, each of which is mounted separately on a short Rod. Four * Sprocket Wheels 2, secured to
the shafts of the Pinions 3, are each connected
by Sprocket Chain 1 to 1”7 Sprocket Wheels 5
mounted on 2” Rods 8 journalled in the
centre of the bogies 9. The eight wheel axles
are all rotated in the same direction by means
of 3’ Pinions 10 gearing with 50-teeth Gear

Wheels 11. 1"
//

One of the four-wheeled
bogies is shown in detail in
S.M. 211a; the Crank 12, seen
in this illustration, is bolted
to two Double Brackets 13,
and forms a socket to receive
the upright columns 14, which
S.M. 211a are secured to each corner
of the base.

; 13 2 3 1 .M. 211
S.M. 212—RACK AND PINION TRAVERSING MECHANISM

Rack and pinion gear possesses a wide range of utility.
In actual practice it is employed for an innumerable variety
of purposes, ranging from the operation of a steep mountain
railway to the simple gear sometimes used in opening a
row of factory windows.

S.M. 212 shows a rack and pinion gear adapted to
actuate the saddle of a lathe. The saddle 1 rests upon the
Girders 2, and is bolted to a 23" x}” Double Angle Strip
sliding upon a Rod set longitudinally between the Girders.
The shaft 3 of the hand-wheel 4, journalled in strips 5 bolted
to the saddle, carries a }” Pinion which engages the Rack
Strips 6. As the hand-wheel rotates, the Pinion is forced
along the Rack, carrying the saddle with it.

S.M. 213—TRAVERSING MECHANISM

This illustrates the foot of a crane or similar model, in which the travelling whee} |
is operated from a hand-wheel 2. The shaft 3 of the hand-wheel carries a ” Pinion 4 which
engages a 50-teeth Gear Wheel 5 secured to the axle of the Flange Wheel 1. The latter
is one of four wheels similarly situated in the base of the model, and all are arranged to
traverse a suitable stretch of track.
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Section XI. Traversing Mechanism —(continued)

S.M. 214—SELF-HAULED
TRAVELING CARRIAGE

In this interesting ap-
paratus the moving machine
pulls itself along by means of
a revolving drum 1 which
slowly winds up a cord 2.
This cord passes round a
1” Pulley 3, carried on the
post 4 secured in position at
the head of the track 5, and
its end is attached to the
framework of the carriage 6.
S.M. 214 illustrates a section
of the Meccano Model, Coal-
Cutting Machine, in which
this type of traversing
mechanism is employed in
moving the cutting tools
S.M. 214 slowly along the coal face S.M. 216
as the ceal is cut away.

S.M. 215—ENDLESS ROPE TRAVERSING GEAR

S.M. 216—TRANSMISSION OF MOTIVE POWER TO ROAD WHEELS

This movement may be employed in overhead cranes, gantries, S.M. 216 is an underneath view of the wheel-base of the Meccano
endless-rope railways, transporters, conveyors, and numerous Steam Shovel. In this model the Motor is carried in the swivelling super-
other models where it is required to move a trolley or truck to and structure and the drive is led down to the road wheels by way of the vertical
fro along a stretch of track. Its construction consists of an endless shaft 1. This shaft is journalled through the boss of the 3}” Gear Wheel 2,

about which the superstructure pivots, and carries a Bevel Wheel 3 gearing with
a similar wheel 4 on the transverse Rod 5. The latter forms an axle for the
centre pair of the six road wheels. Motion is also imparted to a second pair of
wheels on the axle 6 by means of 1” Sprocket Wheels 7 and Sprocket Chain 8.

cord secured to the trolley and passing round a pulley at either end
of the runway. One of the pulleys imparts the motive power, and
the cord should be given an additional turn round this pulley to obtain
sufficient ' grip."” Sprocket Chain may be used in place of the cord,
when a more powerful and reliable drive will be obtained.
S.M. 217—RECIPROCATING MOTION
Where a part of a machine is required to reciprocate
over a comparatively short distance, the necessary
traversing movement may be imparted by ordinary
crank and connecting-rod gear. In S.M. 217
a Threaded Pin 1, secured to the Bush
Wheel 2, pivotally carries a connecting
Strip 3, whichimparts
to and fro movement
to a carriage sliding
on guide Rods 4.
Further examples
of Reciprocating Drive
mechanisms are given
in S.M. Nos. 252 and
264 (Section XIII).
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is secured in the boss of an Eye Piece 7. A 33" Strip 3 passed
through the Eye Piece pivots about an upright fixed Rod 4,
and is attached at its outer end 2 by 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.
i Consequently, the guide 7 is at a greater distance from the
fulerum 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.

S.M. 219—MOMENTUM TRAVERSER

The illustration shows a method of operating a movement for short periods when a Clockwork or Electric
Motor is not available.

The Flywheel 2 is caused to rotate at a very high speed by means of a crank handle through a suitable gear
train, the most efficient ratio of which is approximately 27 : 1. The gear 1 is arranged to engage only when the
crank handleis turned, and this may be accomplished by mounting it on asliding Rod that is actuated by depressing
the crank handle. With the gearing specified the Flywheel 2 may quite easily be given an impetus of 10,000
revolutions per minute, and a good working speed may be maintained for a comparatively long period.

The drive from the Flywheel is transmitted from a }” Pinion on the flywheel shaft, through suitable reduction
gearing, to the desired position, but it will be found necessary to arrange a clutch in this gear train. A suitable
cluteh is illustrated in S.M. 61.

Section XI. Traversing Mechanism (continued)

S.M. 218—QUICK-RETURN MOTION

A quick-return gear adapted in actual practice to machine tools, etc., forms a valuable means of speeding-
up production. When fitted to a planing-machine, for example, as in S.M. 218, this gear so controls the
drive that the table, carrying the material to be shaped, moves slowly during the cutting stroke, but on the
return movement, during which the cutting tool performs no work on the material, the table travels much faster.

A vertical driven shaft 5 carriesa BushWheel 6, and a §”Bolt passed through one of the holesin the Bush Wheel

S.M. 218

S.M. 220—TRAVERSING MECHANISM

This shows how the traversing movement of
a heavy structure may be brought about by im-
parting motion to numerous travelling wheels.
The illustration is of one side of the gantry of the
Meccano Giant Block-Setting Crane. The driving
power is led down from the swivelling superstructure
through a vertical rod, and is transmitted to 14"
Bevel Gears 1 secured to short Rods 2. The inner
ends of the latter abut in a Coupling secured so as
to provide additional support. The movement of
the Rods 2is transmitted through Universal Couplings

S.M. 220 : ) v’ and Bevel Gearing to the axles of the driving wheels.
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Section XII. GRABS, BUCKETS and DREDGING APPARATUS

[ S.M. 231—SHOVEL FOR STEAM EXCAVATOR
' i This bucket is designed for use in Steam Shovels or other excavating machines.
It is bolted to the arm 1, which pivots from a point in the jib of the excavator.
The bottom Flate 2 of the bucket is hinged to the Rod 3, and is closed or opened
g as desired by means of a sliding Rod 4, operated by a cord 5. Thus, during the
cutting stroke, the Plate 2 is held in a closed
position by the end of the Rod 4 engaging a Flat
9 Bracket 6. When the loaded bucket is moved
over to the point where the material is to be dumped,
its contents are released by pulling the cord 5.
The bucket is raised or lowered by a cord 7 en-
gaging a Pulley 8 pivotally carried on a Rod 9.
I gl The radius of the cut is regulated by altering the
T r— length of the arm 1, which is controlled by rack
and pinion mechanism in the jib.

S.M. 232—BUCKET DREDGING APPARATUS, or
BUCKET CONVEYOR

S.M. 232 clearly shows the method by which Meccano

3 Dredger Buckets (Part No. 131) may be secured to Sprocket
Chains. Any number of buckets | may be connected to the
endless chain 2, which passes round a Sprocket Wheel 3

‘6 carried in the end of the dredger arm.

In actual practice this mechanism is used for other work in addition to dredging ;
i it is frequently employed, for example, in elevators and conveyors for coal slack, gravel,

S.M. 231 cement, and for loading similar materials into wagons, etc.

S.M. 233—BUCKET FOR DRAGLINE EXCAVATOR

The construction of the bucket will be followed from the illustration. On

the cutting stroke, the teeth 1 are drawn into the earth by means of the Chain
2, while a cord 3 sustains the bucket at the requisite angle. The apparatus is
raised or lowered by means of the pulley block 4.

S.M. 234—GRAB

The grab jaws are constructed from 23"
Triangular Plates 1 extended at their bases
by 2}” Curved Strips 2. The grab is raised
or lowered by means of four lengths of cord 3,
while another cord 4 passes round a 1” Fulley
carried from the cross-piece 5. If both the cords 3 and 4 are
hauled in or paid out at the same speed, the grab travels up or
down without the jaws moving, but if one cord ceases to move,
the grab opens or closes according to the movement of the other
cord. The joints marked ** A" are all pivoted by means of
Bolts and lock-Nuts (see S.M. 263). If the outer sides of the
grab jaws are filled in with cardboard, or additional parts, )
S.M. 233 the grab will pick up small loads of sand, marbles, ete. A 2 S.M. 234

40
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Section XIII. MISCELLANEOUS APPLIANCES

S.M. 251—DIFFERENTIAL GEAR

The Differential Gear shown in S.M. 251 is undoubtedly one of the most interesting
examples of the practical value of the Meccano system. As all Meccano boys are
aware, differential gear is incorporated in the drive transmission on every motor car;
the object of this is to allow for the difference in the speed of the outer road wheel
when the vehicle is turning a corner.

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 of this
Coupling is secured a 2” Rod 4 that serves to carry the §” Bevel Gears 5. The set-
screws of the Bevels are removed so 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,

The outer ends of the Rod 4 are passed through the elongated holes of 17 x§”
Angle Brackets that are secured rigidly by means of }” Bolts to opposite holes in the
11" Bevel Gear 8 and are spaced therefrom by means of Collars placed upen the Bolts.
The 14" Bevel Gear is free to revolve independently about the axle shaft 2.

The propeller shaft 9 is secured in the 3 Bevel Gear 10 which engages with the
13" Bevel Gear 8. Two Collars 11 should be secured to the shaft 2 to maintain the
various gears in correct alignment and to prevent the gears 8 and 10 from slipping
or binding. Two Washers should also be placed
against the boss of Bevel 6, for spacing purposes. 9

If one of the road wheels revolves at a greater :

. |
S.M. 252—RECIPROCATING GEAR

The Meccano Triple-throw Eccentric, as the name implies, provides a total

speed than the other
the Bevel Gears 5 be-
gin to rotate and there-
by adjust the difference
in speed between the
Bevel Gears 6 and 7.
If the vehicle is run-
ning in a perfectly
straight course the
axles 1 and 2 and
Bevel Gears 5, 6 and
7 must all rotate as
one unit, since the
road wheels are
travelling at exactly
the same speed.

6
N

3/L

5

‘l? —::.-r"

=\

oz | |®

, —10
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“ travel,” of three different dimensions, 1”, %, and 1”. By its aid any continuous

.movement may be converted to reciprocating motion. S.M. 252 shows two Eccentrics

operating the tools of a punching machine. The Rod 1 is journalled through the
Eccentric bosses 4, providing 4” throws, and is driven from the main shaft 5. The
Eccentrics 2 are pivotally connected to Strip Couplings 3 mounted on guide Rods 6,
which carry the punches from a cross piece 7. The Single-throw Eccentric (part No.
170) provides a throw of }” cnly, or a total rectilinear movement of 3,
§.M. 253—LAMINATED SPRING, CANTILEVER TYPE

Laminated springs—sometimes referred to as '‘ leaf "' springs—may be con-
structed from a number of Meccano Strips of varying lengths. The Strips are
slightly bent and bolted together as shown in S.M. 253. The spring illustrated is
designed for use in a motor chassis; it is bolted to the framework of the vehicle
by means of the Angle Brackets shown, and supports the road wheels from the
Double Bracket at the end. A similar spring frequently in use has both ends
attached to the vehicle, whilst its centre
is secured to the road axle. This is
known as the semi-elliptic type.
(See S.M. 161, Section VIIIL.)
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Section XIII. Miscellaneous Appliances—continued)

S.M. 261 —OVERHEAD GEAR FOR ELECTRIC LOCO
g8

S.M. 259

S.M. 257 S.M. 258 -

EXAMPLES OF MECCANO HANDLES, etc.

S.M. 255—Hand-wheel, constructed from a Face Plate 18,
rotating about the shaft 17, and carrying a Threaded Pin.

5.M. 256—Crank handle, composed of two Cranks bolted
together, and a short Rod 1.

S.M. 257—Crank handle, formed from a Coupling and
a short Rod.

S.M. 258—Hand lever. The Threaded Pin engages one of
the tapped holes in the end of the Coupling.

S.M. 259—Double hand lever, consisting of a transverse
Rod mounted in a Coupling.
Further examples are also shown in S.M. Nos. 5, 67,
76 and 115.

S.M. 261 illustrates a current
collector, or pantagraph, of the
type used on electric locomotives
employing the overhead wire sys-
tem. Four 2” Threaded Rods |
rigidly connected to the 2” Rods 2
and 2a by Collars carry further
Collars 3 in which the 2” Rods 4
must be free to turn. The Threaded
Rods 5 enter four further Collars on
the Rods 4 and grip the latter
rigidly, and their other ends enter
four more Collars mounted on a 2"
Threaded Rod 6. The latter turns
freely in all four Collars, and carries
at either end a Threaded Boss 7. A
piece of stout copper wire 8 is
secured in these Bosses by grub
screws 9.

The pantagraph is prevented
from sagging to one side by
Sprocket Chains 10 and 11, which
permit a vertically-folding or ex-
tending movement only. The
chains are arranged oppositely—
that is, while chain 10 passes under
its respective Collar on Rod 2a and

S.M. 261

over the Collar on Rod 2, chain 11 passes over the Collar on Rod 2a and under that on Rod 2.
A Spring connecting the Rods 2 and 2a tends to raise the Rods 1, thus extending the pantagraph,

with the result that the copper wire 8 presses against the overhead wire.
lated from the loco roof by 6 B.A. Bolts and Insulating Bushes and Washers.
to the Motor via the framework of the pantagraph and the insulated wire 12.

S.M. 262—PIVOT, FORMED FROM BOLT AND NUTS

A simple type of pivot, or swivel-bearing, which proves
extremely useful in Meccano models, is shown in S M. 262. The
Bolt 1 passes through the Strip 2 and is securely held to Strip 3
by means of two Nuts 4 and 5, which are screwed tight against
Sufficient space is left between
the Nut 5 and the Bolt head to allow free movement of the Strip 2.

5.M. 263—BOLT AND LOCK-NUTS

Another form of pivot, or swivel-joint, may be constructed
by first placing the Strips 2 and 3 (see illustration S.M. 262)
on the Bolt 1 and locking the Nuts 4 and 5 on its shank. The
Nuts are turned in opposite directions until they securely grip
each other in position on the Bolt.
for free movement of both Strips, independently of the Bolt.

opposite sides of the Strip.

£

The pantagraph is insu-
The current is led

This arrangement allows
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4 Section XIII. Miscellaneous Appliances—(continued)

S.M 264—CAM, OR TAPPET

For converting a regular rotary motion into a reciprocating or inter-
mittent motion. Two Bush Wheels | are mounted on a vertical rotating
shaft and carry a short Rod 2 which pushes a lever 3 to and fro. The lever
is held against the Rod 2 by means of a piece of elastic 4 (or Spring Cord).
A suitable stop may be placed in position to prevent the lever following the
Rod 2 through the full distance as the latter retreats.

S.M. 265—INTERMITTENT ROTARY MOTION

A Centre Fork, carried in a Coupling secured to a revolving shaft, engages
for a brief period in each revolution with the teeth of a 2” Sprocket Wheel secured
to a second shaft, so imparting to the latter an intermittent rotary movement.
This device is useful in revolution indicators, measuring instruments, etc.

Intermittent rotary motion may also be obtained by pawl and ratchet
gear. For example, if one of the Pawlsin S.M. 63 is removed and the Sprocket
Wheel given a to-and-fro motion by crank and connecting-rod gear, the Ratchet
Wheel will have a motion similar to that in S.M. 265.
S.M. 264 S.M. 266—CAM, OR TAPPET

This resembles S.M. 264 and converts a regular rotary motion into a recipro-
cating or intermittent motion. It consists of two 1}” Pulley Wheels 1, or Bush
Wheels, carrying three Double Brackets 2 and secured to a revolving shaft 3.
As the cam rotates, the Brackets 2 raise or lower a lever resting transversely
upon the Red 3.

S.M. 265

S.M. 267—BELL CRANK

The bell crank is a lever of the first order, and is employed as a means
of increasing or decreasing movement or changing the direction of a force. In
S.M. 267, the levers 1 are set at right-angles to each other, and one imparts
motion to the other through the Bell Crank 2 (Part No. 128), to which the levers
are pivotally connected by Bolts and Nuts (see S.M. 262).

S.M. 268—EPICYCLOIDAL GEAR

In epicycloidal gear one toothed wheel is caused to rotate about the circum-
ference of another. The Pinion 1 in S.M. 268 engages with the Gear Wheel 2,
and is carried on a shaft journalled in a 1}’ Strip 3 bolted to a Contrate Wheel
4, which rotates freely upon the vertical Rod. The latter may be secured in
position, so preventing the Gear Wheel 2 from turning, or it may be rotated
at a different speed—or in an opposite direction—to the Contrate Wheel 4. The
number of revolutions described by the Pinion 1 always exceeds that of the
Contrate 4, but the speed ratio varies according to the sizes of the Pinion and
Gear Wheel 2, and to the movement (if any) of the latter.

S.M. 269—MEASUREMENT OF ANGLES

The Meccano Protractor (Part No. 135) consists of a sheet of superfine
Esparto board on which are printed graduated circular and semi-circular scales.
These may be cut out and affixed to models in which it is desired to measure
angles, degrees, etc. S.M. 269 shows the semi-circular scale 1 and the circular
scale 2 attached to the sighting arm and fixed base respectively of a theodolite.
Note the ** plumb-line "—the Coupling 3 suspended by Cord 4—by which the
perpendicular is ascertained.

S.M. 267

S.M., 268
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Section XIIL. Miscellaneous Appliances—(continued)
VARIABLE AND MULTIPLE DRIVING MECHANISM

S.M. 270—VARIABLE ROTARY DRIVE

S.M. 270 illustrates a method by which the length of a driven shaft may be varied
while it is in motion. The detail shows the gear adapted to a drilling machine. It will
be noticed that the wvertical drill shaft is in two sections, the upper driven portion 10
being connected to the lower by means of a Bush Wheel 1 engaging two short Rods 2
mounted in another Bush Wheel 3, which is secured to the lower portion 4. The drilling
tool carried on the latter is applied to the work on pressing a lever 5, and on release is
returned to its former position by the Spring 7 (portion of Part No. 43), which is
mounted on the shaft 4 between a Collar 6 and the Double Angle Strip forming the
bearing 8. The spring should be slightly stretched and cut to size before being used.
It will be noticed that the short Rods 2 adjust themselves to the movement of the drill
by sliding in the holes of the Bush Wheel 1.

S.M. 2704 is another view of the drill-adjusting device. The lever 1 is pivotally
mounted at 3 by means of Bolt and lock-Nuts (S.M. 263) and engages with the Eye Piece 2.
The latter is connected—also by Bolt and lock-Nuts—to a Double Bracket 9 (S.M. 270) S.M. 270a
mounted on the drill shaft 4. If a new type Eye Pisce is used the Lever 5 must be spaced
further away from the drill shaft.

S.M. 271 —MULTIPLE-DRIVE MECHANISM

This mechanism is frequently employed in multiple drilling machines and
similar apparatus where a number of shafts are required to rotate at a uniform speed
and in the same direction. A vertical Rod 5 carries a 1}” Contrate Wheel 7, which
is driven by the 1” Pinion 8 secured to the belt pulley shaft. The Rod 5 is journalled
through the bosses of two Face Plates | and 2, bolted to the upright column
of the machine, and carries a 57-teeth Gear Wheel 4. The latter drives 3" Pinions 3
secured to the four counter-shafts 6, which carry the tools mounted in Couplings.

S.M. 272—UNIVERSAL JOINT

The Meccano Universal Coupling, or universal joint (part No. 140) is designed
to connect two rotating shafts lying in different planes, or meeting at a varying angle.
An example of the universal joint is found in all motor cars, where it forms a flexible
connection between the propeller shaft and the main driving shaft from the engine,
so allowing for such vertical movement of the back axle as may be set up by the
roughness of the ground, etc., over which the car travels. S.M. 272 shows the
Coupling attached to the gear box of the Meccano Motor Chassis.  Another excellent
illustration of the use of this part will be found in S.M. 220.

S.M.273—SPEED INDICATOR

An efficient instrument for measuring the speed of any rotating shaft may be
constructed on the ** centrifugal governor  principle (see S.M. 107), by employing the
movement of the weights to actuate a pointer moving over a graduated scale (see
Model No. 4.19, Manual of Instructions).
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Section XIII. Miscellaneous Appliances—(continued)

S.M. 274

S.M. 275— CROSSHEAD

This crosshead is composed of a
short Rod & mounted in Eye Pieces 4.
A Fork Piece 5 on the end of the piston
rod 1 engages the transverse Rod 6, whilst
on the latter is placed a Coupling 8
carrying the connecting-rod 2. Washers
should be placed on either side of the
Coupling 8 to retain it in the correct
position in the centre of the Fork Piece.

The Eye Pieces 4 engage the slide-
bars 3 (3} Strips) mounted in position
on the base of the engine. The slide-bars,
piston, and connecting-rod bearings
should be oiled occasionally to ensure
smooth running, and care should be taken
in mounting the connecting-rod in correct
line with the piston.

§.M. 274—BUILT-UP CRANKSHAFT

Thisisa typical Meccano crankshaft, complete
with balanced cranks, eccentric, ete.

Each bearing for the crankshaft 1 is
formed by a Trunnion 2, Collars 3 being secured
to the shaft on either side of the bearing. The
crank arms are built up from Cranks 5 and 5a
bolted to opposite sides of a 24” Triangular
Plate 4, which forms a balance weight. Tle
crank-pin 8 is secured in the bosses of the
inner Cranks 5a, and carries the Coupling 9
secured to the connecting-rod 6. A Handrail
Support 10 screws into the Coupling 9, but is
spaced by Washers 11 in order that its bolt
shall not grip the crank-pin. The Handrail
Support is removed to admit oil through the
Coupling to the crank-pin when lubricating
the model.

The Eccentric 7 operates the valve mechan-
ism, its arm being extended by a Strip 12,
while the Sprocket Chain 13 rotates the engine
governor (see 3.M. 107).

RECIPROCATING ENGINE MECHANISM 2o

S.M. 276

S.M. 276—O0SCILLATING CYLINDERS

Two oscillating cylinders, such as are found
in small steam engines or pumps, may be
connected to a single crank in the manner
shown in S.M. 276.

The eylinders 1 and 2 are pivoted at their
centres by means of Bolts and lock-Nuts 10
(see S.M. 263) and the piston rods 6 and 9 are
carried on the crank-pin 5.  The latter is
secured in the end of a Coupling 4 mounted on
the crankshaft 3. The piston rod 6 is pivoted
to the crank-pin by means of the Fork Piece 7,
whilst the piston 9 carries a Coupling 8, in the
end transverse hole of which the crank-pin is
journalled. Washers should be placed between
the Coupling 8 and the sides of the Fork Pieces.

As the crankshaft rotates, the cylinders
rock about their bearings. [t will be noted that
with this arrangement connecting-rods and
crossheads are dispensed with.
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~Section XIII. Miscellaneous Appliances—(continued)

S.M. 277 —CROSSHEAD FOR STATIONARY
ENGINE

This type of crosshead is used largely in
big, slow-moving, single-cylinder engines, where
this portion of the engine is required to withstand
great thrusting pressures.

The connecting rod 11 is locknutted on
each side of the Coupling 4 that carries two
pairs of 1}” Angle Girders 1. The Bolts securing
these Girders also hold §”x 1” Angle Brackets
in place, one of which is shown at 2. A second
Coupling 3, earrying the piston rod, is secured
to the 14 Angle Girders and, as with Coupling
4, two Angle Brackets 2 are fitted. Two
11" % }” Double Angle Strips 5 are bolted between
the two sets of 4" 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 protrud-
ing edges of the 1}" Angle Girders 1 thus
preventing side play in the crosshead. The
inner ends of the slide bars are bolted to a
117 §” Deuble Angle Strip that is secured to a
Wheel Flange, forming the cylinder head. The
£” Bolts holding the Double Angle Strip in place
also secure the cylinder head to the cylinder
block.

S.M. 277

‘S.M. 279—SUN AND PLANET MECHANISM

“Sun and planet " gear is used to convert
the reciprocating motion of a piston into rotary
motion.  The Strip 1 represents the connecting:
rod, imparting reciprocating motion from the
piston. This Strip is bolted to a 57-teeth Gear
Wheel 2, which is free to move about a Pivot Bolt
3 secured to a 2" Strip 4. The Strip 1 should be
spaced away from the Gear Wheel 2 by means of a
Washer placed on each of the two Bolts shown,
in order that the Strip may clear the second Gear
Wheel 5 when in motion, whilst another Washer
should be placed on the Pivot Bolt 3 immediately
behind the boss of the wheel 2, One end of the 27
Strip 4 is placed upon, and is {ree to revolve about,
the driven shaft., The Strip is spaced away from
the Gear Wheel 5 by means of three Washers.

‘I'he Gear Wheel 2 does not revolve on its own
centre but moves round the axis of the gear 5 with
a slightly oscillating motion, and since the teeth of
both wheels are in engagement, a rotary movement is
imparted to the gear 5. The latter revolves twice
on its axis to ene circuit of gear 2.

a7 ©

$.M. 278 —DEVICE TO INCREASE LENGTH OF A CRANK STROKE

S.M. 278 illustrates a form of rack and pinion mechanism with
which the length of a crank or piston stroke may be doubled, The
connecting- or piston-rod is placed on the end of a §” Bolt 2, which
passes through an Eye Piece 3 and carries on its shank a 4" Pinion
4. The latter rolls on a Rack Strip 5 secured by Angle Brackets
to the base of the model. A second Rack Strip 6, bolted to two
Eye Pieces 7 sliding on a 51" Strip 8, also engages with the Pinion
4, At each stroke of the connecting-rod the Pinion 4 is caused to
rotate, owing to its engagement with the Rack 5, and thereby thrusts
the upper Rack Strip in the same direction as that in which the
connecting-rod moves, but through a distance twice as great. Strip
8 is bolted at each end to 14" Strips secured to the base by means
of 1"% 17 Angle Brackets. A second guide Strip 9, secured at either
end to a 1”x 4" Angle Bracket, supports the Eye Piece 3.
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Section XIII.

S.M. 280—BALL-AND-SOCKET JOINT

As in actual engineering, a ball-and-socket joint—i.e., a
joint that will enable a shaft to pivot freely in all directions—
is often required in model building. Although it is not
possible to actually reproduce a ball-and-socket joint with
standard Meccano parts a close approximation to one can be
In this the ** socket ™' is
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 which is free to turn in bearings 4. Hence the Rod
3, while rotating in the Collar of the Bearing 1, may be moved
through any angle to the vertical.

obtained, as is shown in S.M. 280.

S.M. 281

S.M. 281—HINGE CONSTRUCTION

The hinge shown in S.M. 281 is built up
from seven collars mounted on a 2}” Rod 4.
The Collars 1 and 2 are secured to the door by
means of ordinary Bolts passed through the Angle
Girder 3, Nuts being placed on the Bolts to
prevent them touching the Rod 4. Two other
Collars are secured to the jamb of the door by
Bolts suitably spaced by Washers. These Bolts
also serve to grip the Rod 4 in position. The
remaining three Collars are inserted for spacing
purposes, and should be free on the Rod.

Hinges of this description will prove useful
for purposes other than the construction of
heavy doors. For example, they will serve
admirably as a means of attaching a lift-bridge
to its anchorage, and they should be of assistance
in the construction of tipping wagons with
hinged sides, etc.

meccanoindex.co.uk
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S.M. 283—CONNECTING ROD END
BEARING

S.M. 283 shows a simple but useful
* big-end "' bearing for use in connection
with the Meccano Crankshaft (Part No. 134).
It consists of two 13” Strips mounted on the
crank and bolted to the end of the connecting
rod 2. The Strips are held in place by a }”
Bolt 3 passing completely through the end of
the Coupling, and by a pair of set-screws 4,
which serve also to grip the connecting rod
in the Coupling. The position of the con-
necting rod in the centre of the crank is
maintained by a Spring Clip 5 mounted
between two Washers.

Alternatively two 1” Triangular Plates,
used instead of the 13" Strips, may be bolted
to a second Coupling secured by its centre
transverse hole at right-angles to Coupling 1.

Miscellaneous Appliances—(continued)

S.M. 282—JIB RADIUS INDICATOR

The load capacity of a jib crane varies according to the
particular angle of the jib, for the nearer the latter approaches
the horizontal position the greater will be the strain upon it
in proportion to the load. Therefore, when lifting a heavy
load, care must be taken to see that the jib is at the proper
angle to cope with that load. A radius indicator tells the

operator at a glance the position of the jib, and the maxi-
mum load that he can handle safely without increasing its
angle, thus speeding up luffing movements.

The Meccano radius indicator shown in S.M. 282 con-
sists of a Coupling 1 that is free to turn about the 1} Rod 2,

which is gripped in the boss of a Crank 3 bolted to the
upturned flanges of the jib girders. 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 cardboard, 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 jib should now be placed in
different positions and the radius of the circle of travel of
the load hook for each position of the pointer should be
marked on the card.



meccanoindex.co.uk

Deseription,
Ackermann Steering Gear
Adjusting Devices -
Adjustment, Screw
Aeroplane Control Gear ...
Air Brake Governor
Automatic Release Gear ...

Ball and Socket Joint
Bearings, Ball, built-up .
,, Ba.ll standard 5
5 formed by Cauphn"s
' Knife-edge . .
- REin.forced
- Roller, buﬂt-up
5 Roller small
. Rollar, Standard
Bell Crank .
Belt and Rupe Mechanism
Bogies

37, 39

Brake, Double Band Screw-operated 20
19

» Internal h-zpan ing s
»  Reversing Friction
» Strap and Lever ...
» Strap and Screw ...
Strap and Weighted Lemr
Bucket Conveyor v
5 for Excavator

Cams or Tappets ...
Castor Steering 3
Centrifugal Governor ...
Chain Gear
Clock Escapemenr.
Clutch, Belt -

- Epicyclic Gear

- Friction

Gear
Controller Electric Motor i
Conveyor Bucket
Crank Stroke, To increase iengLL\ of
Crankshaft Built- up
Crosshea

Crosshead for Stat:o;mry ]:ugme -

Differential Gear ...
Discharge, Automatic ...
Dog Clutch Mechanism

Dredging Apparatus, Bucket
Drive Changing Gear

End Bearing for Connecting Ro(l
Endless Rope Traversing Gear ..
Epicyclic Gear Clutch ...

Transmission Gear ...
Epmycloldal Gear ... e
Escapement, Clock

21
19, 21

. 10,12,18 ...

47
38

68,7375,
80

277

251
201
232

64, 65,69
283 -
215

82
83

268
108

INDEX

Description.
Flexible Couphng {Umversal Joint)
Free Wheel Device -

Gear, Belt ..,
» DBelt Reversma
» DBevel o
» Chain.. .
- Change Automatic
» Change, Dog Clutch
. Change Levers
, Radial Box..
» Contrate
» Planetary ... s
» Ratios
Worm
Gmcmur Ccutn!ug,al -
- bpeec! for Electric \Iotor
Grab ... o Ve

Hand Lever, Types of ..
Handles, E-;amplcs of Meccano..
Hinge Construction
High Speed Governor
Hoist, Automatic Rcvmang

»  Chain

Indicator, Jlb Radius
peed

Intemntlent Motion
W Rotary Motion

Jib Raising Gear, Screw-operated
Knife-edge Bearings

Lever, Types of hand

32, 33
25

8
»  Universal, for Clockwork \iotor 8

» Gear Chauge -

» _in Platform Scales
Lock Nuts, Bolt and
Locking Devices

Measurement of Angles ...
Momentum Traverser
Multiple Drive Mechanism

Oscillating Cylinders 5

Overhead Gear for Electric Loco.
= Travellers for Gantry
% Trolley with Chain Hoist

Pantagraph
Pawl and Ratchet Gear

Pivots formed from Bolts and Nuts

Planetary Gear Box

]4

42
34

43
36
44

45
42
35, 36
35
42

9
42
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Pulley, Deep-grooved (Sl.ﬂ"l.& Sheave) 6

273
e 264-266
.. 87, 265
... 181, 184
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52-54

35
76,77

51
262, 263
186, 187
269

219

27N

276
261
...202, 204-206
203
261

63
262-263

84
3%9a

Description,

e =
" Single Movable ...
" Swwcllmg Jib Head

w  Blocks, Pivoted to Jib 'H"mci

W o Standard
Three-sheave
Variable

" "
” »

Quick Return Motion ...

Pulley, Iéeeg -grooved (Dnublc Shea‘ c;u 36

D,

G!

@Dt

39

Rack and Pinion Traversing Mechanism 37

Radial Gearbox

Ram, Screw Operated . .

Ratchet Operated Screw Traverse

Reciprocating Engine Mechamsm
Motion

Re\’ersmg Gear

” . Dog Clutch

" yw  Tworspeed

= Hoist, Automatic
Roller Bearings

Safety Catch for Winding Gear..
» Device for Lifts ... i
Screw Gear

»  Lifting Mechanisms
,» Operated Ram e
Shovel for Steam Excavator
Speed Indicator ...
Spring, Laminated Canmever
Steering Gear
» » Boat o
Worm and Chain
s+ Pinion
Sun"and Planet Mechanism
= ‘Winding Gear ..
Sum:h " Aufomatic

Transmission of Power to Road Wheels gS 89....
v 214
...202, 204-206

Travelling Carriage, Self hauled..

Travellers, Overhead, for Gantries
Traversing Mechanism ..
Traverse, Ratchet Screw Operated
Truck with Automatic Discharge

Universal Joint or Coupling
Variable Rotary Drive

Worm Gear

33
32
45

.38, 41,48 .

10, 13

35, 36
37—-39
32
35

44

44

3

U 82,36

131-138

111
116
105, 106
181-189
188
183
231
273
253
161-168
164, 167
i6

216, 220

211-220
182
201

272

270

48
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MECCANg

MAGCATZ IR

Published
Monthly

Price

The “ Mesccano Magazine' is the such subjects as Railways, Famous

Aeronautics Meccano boy's newspaper. He reads it Engineers and Inventors, Electricity, Wonderful
pap
Railways regularly and corresponds with his friend Bridges, Cranes, Wonderful .Machinery, Machinery
the Editor when he wants advice on work Aviation, Latest Patents, Radio, Stamps,
Stamps or pleasure or about the choice of a career. Photography, Books and other topics of Lives of
. . interest to boys, including suggestions
Latest The; Magezing tells Kim of ths Iatest for new Meceano parts and correspondence Famous
Meccano models ; what Meccano Clubs are columns in which the Editor replies to Toveieses
Patents doing; how to correspond with other his readers’ enquiries. The Magazine is
Electricity Meccano boys ; the Competitions that are published in England on the Ist of each Competitions
running. It contains splendid articles on month.

Write to the Editor, ** Meccano Magazine," Binns
Road, Liverpool 13, England, enclosing éd. in stamps.
He will then forward a specimen copy of the " M.M.,"”
post free. If you wish to become a regular subscriber
the rates are 4/ for six issues or 8/— for twelve issues,
post free.

AECCANO

MAGAZINE

MECcANO'

MAGAZINE

If you prefer to do so, you may order the Magazine
from your Meccano dealer or from any newsagent or
beokstall, price 6d. Order earlytoavoiddisappeintment.
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MECCANO

POWER UNITS—~FOR DRIVING MODELS

In order to obtain the greatest possible enjoyment from the Meccano hobby, the models must be set
to work by means of one of the Meccano power units. Each of these units has side plates and base pierced
with the Standard Meccano equidistant holes.

MECCANO CLOCKWORK MOTORS MECCANO TRANSFORMERS
All Meccano Clockwork Motors are strongly built and are fitted with A Meccano Transformer provides a convenient and safe means of driving

powerful spring mechanisms that ensure a long steady run on each winding. a Meccano Electric Motor from the mains supply where this is alternating
X Series Clockwork Motor. This non-reversing motor is specially designed current,
to drive models made with Meccano X Series parts. T T " — . o — _—

" o Bavasss ere are six Transformers in the Meccano series, all of which are available
No. 1 Clockwork Motor. “°R“ Reversing. for the following A.C. supplies, 100/110, 50 cycles. 200,225 volts, 50 cycles.
No. 1A Clockwork Motor. Syemmg, 225/250 volts, 50 cycles. ~Any of these Transformers can be specially supplied
No. 2 Clockwork Motor. Reversing. for supplies other than the above. When ordering a Transformer the voltage

and frequency of the supply must always be stated.
MECCANO ELECTRIC MOTORS No. T6 Transformer (Qutput 25 VA at 9 volts) for 6-volt Electric Motors.
g " : Fitted with speed regulator.
There are five Electric Motors in the series—two 6-volt and three 20-volt. :

Each is a highly efiicient power unit and, with ordinary care, will give long No. T6M Transformer (Output 25 VA at 9 volts) for 6-volt Electric Motors.
and excellent service. It is important to note that these Electric Motors This is similar to No. T6, but is not fitted with a speed regulator.
cannot be run satisfactorily from dry cells.
No. E1 Electric Motor (6-volt). Non-reversing. No, T6A Transformer (Qutput 40 VA at 9/3} volts) for 6-volt Electric Motors.
No. E6 Electric Motor (6-volt). Reversing. . Fitted with speed regulator and separate circuit for supplying current for
No. E1/20 Electric Motor (20-volt) Non-reversing. eighteen 3}-volt lamps.
No. E20A Electric Motor (20-volt). Non-reversing. No. T20 Transformer (Output 20 VA at 20 volts) for 20-volt Electric Motors,
No. E20B Electric Motor (20-volt). Reversing. Fitted with 5-stud speed regulator.

No. T20M Transformer (Output 25 VA at 20 volts) for 20-volt Electric Motors.
MECCANO RESISTANCE CONTROLLER This is similar to No. T20, but is not fitted with speed regulator.

This Controller enables the speed of Meccano 6-volt Electric Motors No. T20A Transformer (Qutput 35 VA at 20/3} volts) for 20-volt Electric
to be regulated as desired. Motors, Fitted with speed regulator and output sockets for lighting lamps.

Ask Your Dealer for a Complete Price List

No. E1

No. E1/20 =
Electric Motor Transformer No. T20

Electric Motor ' Electric Motor

No. E20A

i ’\\é NG
ST

Meccano X Series
Clockwork Motor

Meccano Clockwork
Motor No, 1

Meccano Clockwork
Motor No. 2
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Patents and Designs
Great Brifain

: 1
i i
] 1
| 250,378 671,484 |
1 253,236 671,485 1|
I 323,234 671,534 1
1 356,567 671,790 |
i 365,701 680,416 1
1 366,921 682,208 |
1 368,975 682,209 |
i 369,337 i
L s o i e

Canadian Office and Warehouse :

Meccano Ltd.,
34, St, Patrick Street, Toronto.

London Office and Warehouse :
Meccano Ltd.,
Walnut Tree Walk,
Kennington Road, London, S.E.11.

MECCANO

THE TOY THAT MADE ENGINEERING FAMOUS
Millions of boys in every country throughout the world play with Meccano.

These are the Meccano Factories and distributing centres.

Head Office and Factory :
BINNS ROAD, LIVERPOOL 13.

Meccano Agencies:

Amsterdam, Caracas, Mexico,
Asuncion, Colombo, Monte Video,
Auckland, Durban, Nairobi,
Barcelona, Genoa, Oslo,

Basle, Guayaquil, Rio de Janeiro.
Batavia, Helsingfors, Santiago,
Bogota, Hong Kong, Sao Paulo,
Bombay, Istombul, Shanghai,
Brussels, Iquitos, Stockholm,
Buenos Alres, Johannesburg, Sydney,
Calcutta, Karachi, Trinidad,
Cape Town, Vienna,

1 ]
: Patents and Designs :
: Great Britain -
1 682,934 733,541 |
| 683,011 733,542 |
I 698,054 740,413 |
1 718,404 740,723 1
| 718,731 767,865 |
i 777,900 1
i 1
i 1

i
[
1
]
]
1
1
1
1
1
1
1
1
1
]
]
1

Meccano G.m.b.H.,
Diisseldorf, Friedrich-Ebert-Strasse 18,

Meccano (France)Ltd.,
78-80, Rue Rébeval,
Paris XIXeme,

Printed in England.

Cal



