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Section |. LEVERS

AND SOME OF THEIR APPLICATIONS

the load, and a small piece of stone is placed under the erowbar
and as near as possible the object to be moved. A downward
force or * power " applied to the free end of the crowbar then
raises the [oad, enabling it to be
turned over, The small stone
acts as a pivot, and s known as
the fulerum,

In Meccano models, a lever
usually consists of a Perforated
Strip or an Axle Rod, and its fulcrum can be
formed from either 2 Rod er a Bolt,

5.M.1 shows a Bolc used as a fulerum, The
Beole 1 carries a Strip loosely on its shank, a Mut 5 then being passed on to the Belt
without being tightened up against the Strip. A second Strip 3 is now placed on
the Bolt 1, and this is secured rigidly against the Mut 5 by means of a second Mut 4.
In this way the Strip 2 is allowed to swing without aﬂ{;t'mg the position of the
Strip 4.

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

5.M.3

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

the Bolt.

There are three types or “orders” of lever s, and these differ anly in the position of the fulcrum

relative to the power and the loads.

LEVERS OF THE FIRST ORDER

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

S5.M.2. This model illustrates the )| Al
principle of the First Order of Levers,

The moving weight and the fixed
weight are Interchangezble for
experimental purposes,

5.M.2. The steelyard or Roman
Balance is an example of a Lever of
the First Order, |t consists of a
straight bar suspended at a point
near one end. A heavy weight
hung on the end of the short arm

weighing machines,

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

A Heok is provided to secure the balance
in an clevated position, Twe Flat Brac-
kets are provided, that on the short arm
forming a point of attachment for the
weighing pan.

of the bar is measured by moving a smaller weight
aleng the long arm, which is graduated, until a balance
is attained. This simple contrivance has been em-

loyed throughout the ages, and ac the present time
orms the basis of the most elaborate and sensicive

In the model, 5.M.3, of the steelyard, the lever, a
3%" Strip, 1s mounted by a 1" Rod on a vertical 237
Strip, side play being prevented by two 17 fast Pulleys.

5.M.

The second Flat Bracker
prevents the weight from
slipping off, this weight
being represenced by 2
Cranked Bent Scrip ficted
with 2 17 fast Pulley, the
necessary connection being
made by a §” Bolt,

LEVERS OF THE
SECOND ORDER

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

5.M.4. For the model illustrating this order, a 53 5trip is required as a sup-
perting member, for the load hangs below the lever. The suppert is secured to
the 517%2%" Flanged Plate forming the base, a 257 Strip being attached to the
sulgpcrt by a Flat Trunnion, At the extreme upper end the su?pon: is fitted with
a Reversed Angle Bracket, the upper lug of which forms one of the bearings for a

S.M.2.

herizentally disposed 27 Rod carrying a 17 fast Pulley.
The lever is pivotally attached at one end to the extremity of the 21" Strip already mentioned,
and is prevented from falling by a length of cord, secured to it as shown, passing over the 17 fast

Pulley. The free end of this cord carries 2 23" Strip forming the balance weighe, all other weight

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

varying the position of the movable weight along the lever,

1

length of cord that passes evera 17 fast Pulley at the top of the
taller support.
the lever. The power can be represented by any suitable
weight suspended from an intermediate point on the [ever,

A UNIQUE LEVER FORMATION

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

LEVERS OF THE THIRD ORDER

In the Third Order of Levers the load is placed at one end of the
lever and the fulerum at the other. The power is applied batweaen
the two, and is always greater than the lead. The treadle of 2
lathe or a grindstone is a lever
of this erder, and a pair of
sugar tongs is a double example.

5.M.5. The model illustrating the Third
Order of Levers carries a vertical standard
similar to that employed in 5.M.4., with the
exception that the horizontal 21" Strip s
dispensed with. lts place is taken by a 237
Strip secured vertically to the base by means
of a Trunnion, and the upper end of this
Strip carries the pivot for the lever, The load
consists of a 23" Strip suspended from a

It b5 then attached to the unsupported end of
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of aforce. The base, a 31" % 21" FlangedPlate,
carries a short vertical support built up from
two 247 % & Double Angle Strips. In the upper
and centre holes of one of these Double Angle
Strips. 317 Strips are pivoted in equili-
brium by means of locknutted bolts.
These Strips form supports for two “T"
pieces, the leng arms of which are
formed from 24" 5trips. Equal weights
5 placed in any position along the two
B arms of the “T" pieces will not disturb
L the balance of the lever, because in each
> case the vertical effect of the weighe is
- transmitted through the point of
artachment of the 247 Strip.

LEVERS IMN
PLATFORM SCALES

5.M.7. Platform scales are
an excellent example of the use, in actual practice, of the Third Order of Levers,
In the illustration it will be seen that four of these levers are used, two transmitting
the pressure applied to the outside of the platform e a commen peint, and two
supporting the centre and front edge. The Sprocket Chain A forms
the point of concentration of all forces, being connected by a Hook
to twao 537 Strips D and C forming the centre levers,  These Strips
are extended at their front ends by 147 Strips ficved with Hooks by
means of which the ends of the levers are hung. A Rod s used to
secure the Hooks to the framework housing the levers.

The 517 Strips carry, seven holes from their rear ends, 2 237 Red.
This Rod supports a Double Bracker G that is prevented from slip-
Eill'lg off the Rod by a nut and bolt, as shewn, The lewer lug of the

ouble Bracket also carries 2 nut and bale, = formingastop
for a 43" Rod. The ends of this Red sup- B porc two 217
Strips M, which are prevented from meving later-
ally by Spring Clips and Collars F. The free ends of
these Strips are linked up toa crans- verse Rod by
means of Hooks at the points E.

The platform, that fits over the
three brackets, one of which is
a 24" x %" Double Angle Strip
heles of the lugs with a 3* I~
across the fore portion of 4
ends. The two remaining 5
Bracket fitced with a
Threaded Pins rest on

levers, carries
_ built up from
ficted in the end
Raod. This Rod rests
the levers © and D ata point 117 from their
brackets each consists of a 17% 1" Angle
horizontally disposed Threaded Pin,  These
their respective levers at the paints H,

COUPLED CLOCKWORK
CONTROL LEYERS
S.M.8. When either Clockwork Motors
Me. 1a or Mo, 2 are incorporated in a
model it is often 2 difficult matter to
arrange the contral levers in an accessible
position, In these circumstances it is
often advantageous to simplily the control
by coupling the levers together, and one
method of accomplishing this s shown in 5.M.8.
The reversing lever 1 carries a pivotally actached 55°
Strip 3, the centre hole of which is fitted with a lecknutted
Bolt 3 supporting a 3" Strip 4. This Serip is connected by
means of a secand lacknutted bolt to the brake lever 2.

Levers—(continued)

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

TWIN THREE-FPOSITION
LEVERS

5.M.9. The illustration shows a
methed of constructing and mounting
levers intended for such purposes as
%ear changing or the application of

rakes, Those shown are used for
controlling the radial gear-box of a
Meccano Railway Breakdown Crane,
fully described in Leafler Mo, 30, A
247 = 152" Double
Angle Serip s
bolted in any re-
quired position
to the base of the model and each vertical lug supports a 23” Strip.  The
centre holes of these Steips carry Double BracEg'Ls connected together
as shown by further 237 Strips.

The upper ends of the wvertical Strips carry a further set
of Double Brackets, and these support the quadrants represented
by 23" small radius Curved Strips. The gear levers 49 and (50
consist of 257 Strips pivotally attached by means of a 11" Rod
to the twe horizontal 237 Strips already mentioned. The Red is

revented from lateral movement by two Collars.  Each of the two
evers carries & nut and bole 492, as shown, and this engages with the
three holes of its respective quadrant.  This arrangement enables the
levers to be held in any position.

Each lever is coupled to its respective member in the gear-box by
means of a Strip 48, which is locknutted 1° from

ag 98

the bottom of the 21" Strip.  If desired. however,
it may be | ficted to the lever ina higher paosition,
RATCHET BRAKE LEVERS

5.M. 10 and 5.M. 1. Altheugh for erdinary
purposes 5.M.9 will be found suitable, it is some-
cimes neces- sary to use a lever that can be held in
almest any pasitien within the limit of its move-

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

Aningenious meched of constructing 2
2 gate of this mature is illustrated in
5.M.10. The base, a 34" % 25" Flanged
Plate, carries two 1°x1° Angle
Brackers bolted in place in the
position shown. These Brackets
support two pairs of 247 small
radius Curved Strips the separate
Strips of each pair being butted
together,  The two pairs are
spaced apart at each end by four Washers, and twe 1°
Bolts form the S:FPWB for the Curved Strips and Washers.
A short length of Sprocker Chain is passed round each pair of
Curved Strips, and s prevented fram turning by means of two 7% L7
Angle Brackets 2. These'clamp the Sprocket Chain tightly against the
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Curved Strips and
prevent it from mov-
ing when pressure is
brought to bear on
it by the lever.

The lever consists
of a 4&7 Strip at-
tached pivotally to a
F ®&" Angle Brac-
ket bolted to the
base. The lever,
operating  between
the two lengths of
Sprocket Chain, car-
riesbelow the Curved Stripsa Bolt
1 by means of which a Heald is se-
cured in place. This Heald con-

nects the lever to any desired part of a model.

A Flat Bracket, balted in place 2ins. fram the top of the lever, carries a pivotally meounted End
Bearing.  Thiz End Bearing carrics a Centre Fork as shown, 2nd also a nut and balt, the belc
carrying the lower end of a length of wire 3 on its shank, The upper section of the wire s jour-
nalled in a Diredger Bucket Clip secured ta the lever by a nut
and bolt and two Washers. The Cencre Fork is held in can-
tact with the ratchet by ashort length of Spring Cord asshawn,
All T.I':a-t is necessary to move the lever is to lift the wire 3
slightly.

M1l This methed of building a ratchet brake lever,
although somewhat neater looking than S.M.10, is not so
rebust, and is therefore suitable only for controlling move-
ments requiring comparatively slight effort.  The base, a 347
» 21" Flanged Plate, is fitted at one side with 2 Trunmion and
at the other with a Handrail Suppart.  This last part, and also
the lower hole of the Trunnion, carries a 3% Red on which is
secured 3 second Handrail Suppore 3 and a Callar, not shewn.

The Handrail Support 3 is fitted with a Heald, held in place by
1ﬂ=l:’ﬂ'|-|l!. and this connects the lever to any desired point ina
meodel.

The Trunnien supportsa Rack Segment forming the ratchet,
and theCollar, already mentioned,is fitted with a 1* Threaded
Rod that carries atits upper end a Collar, the threaded bore of
which is utilised for this part of the construction. The oppesite bore of the Collar is fitted witha
2" Threaded Red, and both this part and the former Rod are locked in place by Muts,

A Threaded Pin 2 turns freely in the lengitudinal bore of the Collar, and carries at its plain end
aCollar fiteed with a Set Screw taken from a Bush Wheel or similar part.  The nut shaped section
of the part engages with the Rack Segment, and is held in contact in order to form a ratchet by
means of a short length of Spring Cord.  The Set Screw is fitted with a length of wire, the upper
end of which is earried in a Dredger Bucket Clip.  This Clip is held in position on the lever by a
Mut and Collar, che Collar being locked on the Rod by its Grub Screw.

The fallewing models show how levers are used in actual practice in erder to transmic power
and also to synchronise the movements of 2 machine.

STEPHENSON'S LINK MOTION

5.M.11. The expansion link 1 is built up frem two 217 large radius Curved Strips secured and
spaced apart at the top and bottom by nuts placed on the shanks of 3 Balts, On the centre of
these Bolts, loosely mounted between the two inner spacing nuts, are the eccentric reds 13 and
14. These are belted at their other ends to the Eccentrics 10 and 11, which are secured to the
main driving axle 12 by the bosses nearest their centres, giving a throw to each Eccentric of 47,
The Eccentrics work in opposite positions in order to rock the expansion link about its centre,

5.M.13

Levers—(continued)

A Pivot Bolt passes through the centre hole of the rear 247 Curved Strip in the expansion link,
and is secured in the boss of a Crank bolted to the 2in. Strip 2 forming the suspension link, which
is attached pivotally by means of bolt and locknuts to one arm of the Boss Bell Crank 3. Thisis
secured to che shank of another Pivot Balc & journalled through the cuter end of a 217 x 17 Double
Angle Strip, the other end of which is bolted to the rear framework., One end of 2 137 Strip 5 s
rigidly bolted to the Threaded Boss &, Washers being placed on the bolt to make sure that it does
not touch the Threaded Rod on which the Boss moves ; and its other end is loosely connected by
balts and locknuts to the elongated hole in the upper arm of the Bell Crank. On operation of
the hand-wheel 7, the Threaded Boss & is caused to travel to and fro along the Threaded Rod 7a,
thus rocking the Bell Crank 3 about its pivet 4. In the case of a locamotive, the hand wheel is
placed in a convenient handling position in the driver’s cab,

The piston valves, represented by 17 Fulley Wheels 15, are connected by means of the 257
Strip 8 to an Eye Fiece that fulfils the functions of che die, and slides on the cuter Curved Strip
of the link.

The cylinder 16 and steam chest 17 are connected by 1° Reversed Brackets. A Rod 18
carrying a Pulley Wheel representing the piston, is attached by a Strip Coupling to the connecting
rod 19, which is mounted on a £* Bolt secured in the ends of two Cranks, forming part of the

main axle 12,
JOY'S YALVE GEAR

S.M.13. The crankshait, or driving axle of the engine is built up from two Cranks mounted on
the end of the short Rod 3 and rigidly secured together at their cuter ends by a 1 Bolt, on the
shank of which the connecting red 5 is pivoted. A 1L" Pulley
takes the place of the piston, and the 8 Rod to which it is se-
cured forms the pisten red. The crosshead consists of a Strip
Caupling.

The motion is derived frem a point & in the connecting rod 3,
at which point the connecting link & is attached pivotally by a
bolt and two nuts.  The lower end of the connecting link & is
pivoted by the same means to an ancher link 7, which in turn
pivots abouc a fixed point 8. |t may be noted that cthe poinc 8
is the anly fixed point in the gear.  The valve lever 9 is pivoted
tea point in the link & just below the bolt 4, and at its upper
end is bolted pivotally to the valve rod 10, one end of which is
connected to the valve spindle 11 by means of a Strip Coupling.

WALSCHAERTS' VALVE GEAR

y  5.M.14. The movement of the piston valves 1 is derived
j from two sources, namely, the combining lever 2, and a
Crank 7 attached o che end of che crank pin in the rear driving
wheel. The combining lever is connected to the crosshead by
a 137 Strip &, bolted rigidly to an Angle Bracket that in turn is secured to the Strip Coup-
ling farming the crosshead, its ather end being pivoted to the Yalve 5 by means of an ordinary
Meceano bolt passed through the lever and inserted in a Collar.  The bolt serves in place
of the Grub Screw to
secure this Collar to the
spindle 5. The expansion
link & consistsoftwo 217
large  radius  Curved
Strips joined at their
ends by §” Bolis. Two
nuts are placed on cach
bolt between the Scrips
so that the latter are
spaced about 1" apart.
The inner Curved Strip
is pivoted at its centre
hole by a bolt and two
nutstean Angle Bracker
bolted to a Trunnion.




One of the most cutstanding machines in engineering is the
crane. Its adaprability is universal, and it is found in different
ferms in shipyards, decks, engine sheds, factories and engineer-
ing works of all kinds.

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

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

SIMPLE HOIST

S.M.15. The meost elementary pulley arrangement consists
essentially of a single pulley suitably mounted, with a cord
passing over it. The load is hung at cne end and power is
applied at the other, the load in this manner being raised
without any mechanical gain.

A Single Eent Strip forms a support for a 17 Rod, held in place
by two Collars, that carries a freely rntatin‘g 17 loose Pulley.
The cord passes over this Pulley, one end of which is secured
temporarily to the frameweork of the model, The other end
carries a Scientific Hook on which can be placed a suitable
weipht.

This pulley can be wsed for a number of purposes, among
which is the determination of friction in bearings and the
relative values of different oils when used
on rotating parts.
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sively in laboratories for many purposes, the formation?
although, seldom used in actual practice, having found favour in
experimental work because of the ease with which unwanted
pulleys can be removed, and also because of the open arrange-
ment of the cords,

The girder supporting the system may be of any lengtn and
fitted into any suitable position. The side members of the upper
pulley block consist of 537 Strips held together at each end by
11" Reds and Collars, A 2" Pulley and a 13" Pulley are ficted
between the two Strips, as shown, and are carried on 17 Rods,
The Rod at the lower extremity of the block is fitted with a
Small Loaded Hook.

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

AUTOMATIC REVERSING HOIST

5.M.18. By making the distance between the two blocks of
a pulley system automatically variable, it is possible to cause the
fres end of the cord to be alcernately extended and returned.
This movement is utilised to operate an autemaric lifc cage and
crane hook, or any other
similar movement.  In the
example on this page it is

il

shown inits simplest form, but
TWO-FOLD PULLEY SYSTEM can be elaborated at will.

S.M.16. This pulley system conforms clesely to these found in actual The Electric Motor is sefur_mz_l on a suitable base, 5zl;'td thﬁ
practice on cranes, and it gives a theoretical mechanical advantage of 4 : 1. armature shaft carries a " Pinion engaging with a 3/-tect
The base and structure of the model are similar in every respect to that  Gear 1, connected by a second F“E“,":‘”? : 1 reduction gearing
used for 5.M.15, and therefore, need no description. to 2 Worm 3 that is in mesh witha ¥ Pinion 2. This FT“::JH is

A Haook carried in the centre of the upper herizontal 517 Strip supports  mounted on a vertical Raod 15.1 _r.og::tﬁer with a second WWorm
the uppermest pulley bleck. This censists of two 217 Strips coupled to-  engaging with still another 1° Pinion.

S.M.17

gether by means of twe 117 Rods, arranged as illus-
trated and prevented by Collars from moving
laterally. The lower Rod carries two 17 loose
Fulleys spaced apart from each other and from the
frame of the block, by Washers. The moveable
pulley bleck is constructed in a similar manner,
except that the bottom 117 Rod is placed lower
and forms a support for a Scientific Hoole,

The heisting cord is first secured o the lower
extremity of the upper pulley block and Is then led
round upper and lower pulleys alternately. The
free end is finally secured to a suitable paint on the %
frame of the model. It will now be found that 2
weight of 100 grammes, for example, will only need
23 grammes to balance it at the hoisting end of the
cord, but in order to move the heavier weight
through a given distance it will be necessary for the
smaller weight to move through a distance four
times as great.

EXPERIMENTAL PULLEY SYSTEM

5.M.17. This piece of apparatus is wsed exten-

The Red 5 on which this last-men-
tioned Pinion is mounted carries two
Bush Wheels on its outer section, and
thess are attached to twe 51" Strips &
as shown., One pair of pulleys 7 is at-
tached to the arm &, and the other
pair to a horizontal Rod carried in
the Motor side plates. One end of the
cord is secured to a Flat Bracket &,
and after passing round the various
pulleys is taken over apulley at the top
of the lift shaft and fized to the lift
cage. Aschearm & rotates, the pulleys
7 mounted on it alternately afprmh
and recede from the fixed pulleys.

DIFFERENTIAL PULLEY
BLOCK
The Sprecket Chain is fitted in one
continuous length, and this complete
pulley system is operated by pulling
an one side of the free loop.
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CORD TRANSMISSION
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For small models, and
for drives transmittin
small power, Pulleysan
Cord are often used,
Several reduction and
SCep-Up ratios are possi-
ble by this means, and
although they are of
little use for accurate
transmission, their sim-
plicity makes them ex-
tremely useful ina greac
MANY Ways.

S.M.20. shows how
an  approximate 6 :1
stage can be built wp
frama 3" anda$” Pulley,
a 12:1 stage being possi-
ble by the aid of a £ and
2 4" Pulley. In order ta

BELT AND CHAIN DRIVES

boss of the Crank. Operation of the gear-
changed lever causes the tensioning arm,
complete with both Sprockets, to move
autward, 5o that the Sprocketd isbrought
inta line with the Sprocket 2 ; and as the
driving Sprocket rotates, the Chain is
conveyed on to the smaller driven Sproc-
ket. ‘:I:he Wheel 3 is held in pasition on
the Rod & by the Crank and a Col-
lar, a washer being placed behind the
Crank for spacing purposes,

The changing mechanism is shown in
5.M.23a, The Red 4is held in 2 reinforced
bearing formed from a Double Arm
Crank, and carries a Compression Spring
and Collar. A Bell Crank is fitced ona 147
Red passing through twa 13" Strips that
are held by 173 37 Angle Brackets secured
tothe 557 257 Flat Plate. One arm of the
Crank presses against the end of Rod 4,
and the other arm is connected by a
length of wire to the gear changing lever.

increase the grip in the 5. M.21
racve of the small
Pulley the cerd may be passed twice round this part.

S.M.21. illustrates a methed of driving a shaft that is sct at right-angles to the driving shaft,
and 5.M.22 shows how a reverse drive can be obtained between two shafts,

In 5.M.31 is shown the method whereby the drive
between two shafts out of line, both horizantally and
vertically, can be transmitted. The driving shaft carries
a £" fast Pulley, and an idler shaft 2, carrying two freely
rotating 11" Pulleys 1, is fitted in place above it, The
card from the driving shaft passes over these Pulleys,
and from these round a second L fast Pulley an the
driven shaft.

DERAILLEUR TWO-SPEED GEAR

s.M.22

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

SPROCKET CHAIN TRANSMISSION

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

S.M24. A 3:1 pear compesed of a 37 Sprocket
Wheel and a 1° Sprocket Wheel,

S.M.25. A 2:1 gear consisting of a 17 and 27 Sprocker
Wheel.

5.M.26. A methed of obtaining a fractional reduction
of 2:1 by means of a " and 17 Sprocket WWheel.

S.M.27. Another fractional reduction of 1%:1 is
shown in this illustration, a 1° and a 14" Sprocket
W¥W'heel forming the necessary components. /

5.M.28. The larger sprocket in this ewa.mgin is the

5.M.23, Toothed Dise, Part Mo, 1688, taken from a Ball Bear-
With this ing, Pare Me. 168, It Is mounted on a 7o 2 |
arrangement, Bush Wheel, and when used with a g
which is 17 Sprocket Wheel will give 2 4:1 .
largely used et Tnl e g reduction. When used as chown
on  bicycles, S.M.24—5.M28 with a 27 Sprocker Wheel the

two - speed
ratios can be obtained by changing the Sprecket Chain
from one to the other alyl:he Spraocket Wheels 1 and 2.
which are mounted face to
face, butspaced apart approx-
imately £°. The 3" Sprocket
Wheel 3 is free o rotate an
the Rod & carrying a Crank,
which forms the tensioning
arm. A Fivet Bole is held by
two nuts in the end hole of
the Crank, and carries a §°
SprocketWheel5. TheSproc-
ket 5 keeps the chain at the
carrect censlon by means of a
length of Spring Cord at-
tached to a §* Bolt held in the

reduction iz a little over 5:1.

GUIDE PULLEY FOR CRANES

5.M.19, The vertical members of the derrick are bolted
at their base to a 3" Sprocker Wheel
ar Gear, a Sprocket Wheel 7 being
shown inthis example. The built-up
bracket 5 supports two Rads 10, on
cach of which iz secured twe 1%
Flanged Wheels 9 25 shown.

DEEF GROOVE GUIDE PULLEY
5.M.30. Where considerable side movement is anticipated from
» cord passing over a Meccano Pulley, it will be found desirable to
make use of the deep groove pulley illustrated on this page. It is
built up from a 17 loose Pulley and two Bush Wheels, Sim?lﬁer pulleys
for larger models can be fitted at their sides, with Face Plates or
Wheel Flanges.
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Section IV. GEAR TRAINS AND GEAR-BOXES

The mest positive methed of transmitting the drive from one shaft to another is by means of
gears, and of these parts Meccano has 2 most complete and varied range. .

Many remarkable gear reductions are pessible with thelaid of these Gears, one of which is of
special interest. This set of gears is formed entirely from Weorms and 37 Pinions and %Ivcs the
tremendaous reduction of 2% million ta onelijyet the entire gear-box measures only 23" 237 147
The Meccano Traction
Engine and the model
of the Warld's Largest
Lorry are excellent ex-
amples of the use of
Gears,  The former
madel, when driven by
an E& Electric Motar is
capable of hauling |cads
of over 140 Ibs. with
comparative ease, the
gear reduction in this
instance being 567 1 1.
The larry is much more
powerful, however, for
when driven by an E1
Electric Motor it is cap-
able of hauling 2 load of
no less than 560 |bs.. a
truly remarkable per-
formance. This tremen-
douis foad I < isributes $.M.32 and 32 S.M.33 5.M.34
over the lorry and two
trailers, the total number of wheels being 90, This number of wheels Is necessary in order to
distribute the load over a sufficient number of axles, thus reducing frictional losses Lo a minimum.

EXAMPLES OF MECCANO GEARING

5.M.32 and 32a. Contrate Gears are available in two separate sizes, 11" and §7, the first size
having 50 teeth and the second 25 teeth. By meshing these with 27 Pinions it is possible to
produce raties of 2:1 and 1 :1, the driving
shaft in both instances being sec at 90 deg. to the
driven shaft.

5.M.3% and 3%a. In place of Contrate Gears,
Bevel Gears can be used, and these are available
in three sizes, giving two different reductions.
Two §" Bevels used togecher will produceat @1
gear, and 3 117 and a 1" Bevel used together will
result ina d : 1 gear ratio, These Bevels are not
interchangeable like Contrate Gears, however.

S.M.33, This illustrates the ¥r:atcst reduc-
tion possible in a single stage of Meccano spur
gearing. The 337 Gear, of 133 teeth, meshing
with a &” Pinion of 19 teeth, results in a speed
variation of 7 :1. This particular example is
used chiefly in canjunction with the turntables
of swivelling cranes as described in this book.

5.M.34. A 2:1 gear ratio showing the 50-
teeth Gear and 37 Pinion used together.

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

5.M.36. Perhaps the most used gear trains in the Meccano system are those using the 37-
teeth Gears and 3" Finions, resulting ina 3:1 reduction or step-up. This formation of gears |s

5.M.40

5.M.38

5.M.35

specially switable for the reduction sometimes necessary with Clockwork Motors.

S.I'-'I.g?. A more recent addition to the Meccano range is the 21" Gear Wheel, by means of
which it s possible to arrive at any gear ratio having a common multiple of five, SUE‘{I as 25:1,
50:1 and 100:1, It is shown in this example meshing with a " Plnion, this arrangement
resulting ina gear ratioof 5 1 1. A 17 Gear used in place of the Pinion will resultin a ratio of 253 1.

S.M.38. For right-
angle drives where the
two shafts are net in the
same plane, or where a
very low reduction gear
is required, a YWorm is
used,  Altheugh non-
reversing, these gears
have a very wide range
of application, and can
be meshed with all che
spur gears and pinions
in the Meccano range.
The ratic between a
Meccang  Warm  and
Gear or Pinion is ar-
rived at by counting the
number of teeth of the
spur wheel. This, when
expressed in the wsual
way, for example i?d: 1.

gives the gear reduc-
5.M.36 5.M.37 5.M.39 and 3%a tion. As already men-

tioned, these Warms cannot be rotated from a spur wheel when a step-up gear is required.

COMPACT GEAR REDUCTION

S.M.40. A very compact gear-box is shown in 5.M.41, and this will be found useful in many
instances where a fairly large reduction ratio is required. A ratio of 243 : 1 is provided between
the driving shaft 1 and the driven shaft 2, yet spur gearing is used throughout and only two
shafts are necessary.

The Rod 1 carries a fixed Pinion 3 that engages a 57-teeth
Gear loose on the Rod 2. The *Gear is provided with two
Bolts, the shanks of which are arranged on each side of the
¥ Bolt 4. This Bolt is inserted in the
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boss of a £¥ Pinion, but a nut prevents it
frem gripping the Rod. In this way,
Gear am:IP Pinion rotate frecly on the
Rod 2s one unit. The Finion enlfages a
second 57-teeth Gear coupled in a
similar manner te another %7 Pinion.
The final Gear 5 is fixed an its Rod, and
a glange at the illustration will show
that che drive can be taken {rom either
end of the Rod 2. Similarly the Rod 1
can be driven from whichever end is
more convenient in the medel,

TWO-SPEED REVERSE GEAR

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

The Rod 2 is capable of sliding in Its bearings, and is contrelled by a suitable hand lever as
shown. The Rod carries two Contrate Wheels 4 and 5, which are 27 and 157 in diameter res-
pectively, and on operation of the lever one of these Contrate Wheels i brought into
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Section IV. Gear Trains and Gear-Boxes (continued)

cngagement with one of the two 1° Pinions on the driving Red.  If desired, a 3° diameter
%" face Pinion can be used in place of the two separate Pinions, Hence if the Red 2 15 used as the
driven shaft and the large Contrate Wheel 5 is thrown inte gear with its respective Pinion, the
Red 1 is driven mearly three times as fast as the Rod 2, the actual ratio being 2and 12/19 : 1.

Alternatively, if the small Contrate Wheel & is thrown into engagement, the other Rod turns
only a little faster than the driving Rod, the ratio in this case being 1619 : 1.

COMPACT THREE-SPEED GEAR-BOX

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

The end of the Rod 1 is inserted in the bare of the 4 Pinion 4 that
is carried on a separate Rod 2 fram which the final drive is taken.
The latter Rod carries also a 2° Pinion and Collar. The sliding lay-
shaft is a 41" Red on which are 2 3" Pinion 5, a 7 Pinion 4, and a
¥ Pinion 7. A 1" Pinion & is carried on a 27 Bolt screwed inte the
transverse bore of a Threaded Bess and locked by means of a Grub
serew screwed into the opposite end of the bore. The Threaded Boss is rigidly attached to the
gear-box frame by a 17 Bolt 9, but is spaced by a Collar and two WWashers,

The movement of the sliding shaft is controlled by a 2° Bolt 10, the head of which fits between
the bosses of the Pinians & and 7. The Baolt is fixed in a Collar on the end of a 3° Rod forming
the gear change lever, and pivored to a 17 Triangular Plate by a further
Callar secured in place on the Rod by its Grub Screw, and carrying also a
balt whose shank passes through one of the holes in the Triangular Plate.
The Bole is locked in position by a nut to allow the Rod ta pivot freely.

:'5\5 shown in the illustration, first forward speed is in engagement, the
drive passing through che 1” Pinion on the driving shaft 1 to the 2° Pinion
& an the layshafe. The 37 Pinion 7 engages the 27 Pinion on the driven
shaft, so that there are two stages of reduction gearing between driving
and driven Rods, By sliding the layshaft te the right cthe Pinion 7 dis
engages, but Pinion & remains in engagement with its 1” Pinion and at the
same time meshes with Pinion 4. This gives a straight through drive.
Further movement of the sliding Rod brings into engagement Finigns 3
and 3, and & and 4, in chis case providing two step-up stages for top gear.
Reverse gear is ebtained when the rod is slid over to the
extrame left, and the drive then goes through Pinions 3 and 8—which are in con-
stant mesh—to Pinion &, Pinton 7 engaging the 3° Pinion.

THREE-SPEED AND REVERSE GEAR

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

The sides of the gear-box consist of 35" ‘Flat
Girders bolted by means of 7% 4" Angle Brackers
to the underside of an E6 Electric Motor. Theseare
joined together at each end by a 23" % 1" Double
Angle Strip ficted with Flar Trunnions, the end
hales of which form bearings for the [ay-shaft. The
third hole from the left-hand side of the illustration,
in each of the Flat Girders, carries a £ % %" Angle
Bracket, and these two parts form supports for twao
S S.M.44 2L° Serips spaced apart, as shown, by Washers.
= A Rod 8 carrying 2 27 Pinion and 17 Gear, and held
in place by Collars, one of which is shown at 8a, is
now ficted, The inner end of this Rod is journatied
in one of the 24" Strips already menticned. The
other 24" Strip supports the inner end of a second
Rod that carries a 50-teeth and a 17 Gear, 2 37

Pinion 18 also being fitted outside the gear-box as illustrated. Immediately above this Pinion is
motnted, on the Flac Trunnion, a second similar Pinien carried on a 37 Balt. This Pinion farms
the connection between the two Pinions 18 and 19, when reverse gear is engaged,
The lay-shaft supports two 17 Gears 20 and 22, o %" Pinion 21, and a
S0-teeth Gear 23. The Rod from the gear-lever is coupled up to the lay-
shaft between the last-mentioned Gear and a Collar.

THREE-MOYEMENT GEAR-BOX

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

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

THREE-SPEED AND REVERSE GEAR

5.M45. The Rod 84 forms the qirvlrna.r}r driving shaft, and is provided
with a £" Pinion 88 and a 17 Gear Whee| 6%, The countershaft consists
 ofaéi” Rod 71 that is slidable in the end Double Angle Strips of the gear-
box. This Red carries the following parts—two Callars, acting as stops to limit its sliding move-
ment ;a S0-teeth Gear 72 ;217 Gear 73 ; two more Collars, one of which, T4, is free on the Rod ;
a 3" Pinion 753 ;21" Gear 76, and a 3" Pinion 77,  The driven 3° Rod 78 carries 2 50-teeth Gear 79

21" Gear 80, and a 1” Pinlon &1,
68 64 €9 7070.7978 80 8l 49

M A EQIB 9

A Washer should be placed be-
tween the 37 Pinien 81 and the
Double Angle Strip. This
Pinion is in constant en-
gagement with another 1°
Pinion 83, which is free to
turn upon a 2" Bolt
secured to the end Dou-
ble Angle Strip by two
nuts.

The different speeds
arc obtained in the fol-
lowing manner. Assume
that the sliding Rod 71 is
at the farthest limit of its
travel to the left. Then
the drive from the engine
i led through the
following gears—  S5.M.
68,72,77, 83and 45 71

72 73847475 76 83 77
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Section%lV. Gear Trains and Gear-Boxes—(continued)

8. This
constitutes
FEVerse gear
and the
speed ratio
between
the driven
shaft 78 and
the driving
rod &4 i
- bty B |
slight movement
of the gear change
lever  disengages
the Pinion 77 from
Pinian 83  and
* newtral”  gear
results, the sec-
ondary shaft revelving idly.
Further movement of the
lever slides the Rod 1 farcher to the right and causes che following gears to be engafe.d—ﬁﬁ. 72,
75and 79. This gives first speed forward, the ratio between shafts 78 and &4 being 4 : 1. Con-
tinuing the movement of the lever, the secend forward speed 15 obrained, the drive now being
directed via 6%, 73, 75, and 79, and the ratio being 2 : 1. When the lever is hard over and
the Rod 71 at the limit of its travel to the right, the gears in
engagement are &9, 73, 76 and 80, This represents top forward
speed, with a ratio of 1:1.

CLUTCH REYERSING GEAR

5.M.46. In this mechanism a drive transmitted through the Con-
trate Wheel 9 resules in forward or reverse gear ac the Rod 1.

The 11" Contrate Gear ¥ is mounted on a shere Red journalled in
suitable bearings, and at one side it meshes with a §° Pinion 3
mounted on the Rod 2, as shown, together with the one half of a Dog
Clutch 3. The other side of the Contrate Gear is in engagement with
a second %‘é}ininn 4 mounted on a sliding Rod 1. The remaining half
of the Dog Clutch is also fitted on this Red. Atasuitable peintalong
its lengeh the Rod is ficted with two collars between which a Balt 8
is positioned. This Bolt is carried on a lever & of any suitable length,
the lower end of which is lock-nutted as shown ac 7,

RADIAL GEAR-BOX

5.M.47. In the majority of Meccane models, especially cranes, the
gear-box forms the most difficult part of the construction, espechally
if a centralised system of control is desired, 5.M.47 shows how this
can be accomplished in a remarkably simple manner, the complete
mechanizsm being extremely compact and efficient.

The sides of the gear-box, as shown in the photograph, consist of
557 31" Flar Plates bolted at their bottom edges te a 547257
Flanged Plate, 24" 4" Double Angle Strips being used to brace the
structure at its upper edges. The driving shaft, a 41 Rod carrying the
57-teeth Gear 1, carries a planetary member built up in the following
manner. A Socket Coupling is fitted at one end with a 1" Pinlon, and
at the other with a Bush Wheel one of the outer holes of which is
ficted with a Pivet Bolt and 2 §” Pinion 2. This complete planetary
gear is free to rotate about the Red, and is controlled by a 1 Pinion
meshing with the Pinion carried in one end of the Socket Eﬂupling.
This £* Finien Is carried on a short Rod fitted with a Crank 3 that has
a " Reversed Angle Bracket bolted to it in the pesition shown, a

Flat Bracket being held in place by the
same Bolt. A 1% Rod journalled in
the Flac Bracket carries at its inner
end a Collar, 2 second Collar being
fitted as shown to take the pressure
of a Compression Spring fixed be-
tween the two brackets. The outer
end of the Rod carries a Cougllng w
form a handle. It will now be seen
that, on turning the handle into any
of the four positions, as illustrated,
the planetary member will be made
to take up corresponding positions
ina reverse direction.

The Pinion 2 takes the drive from
the 57-teeth Gear 1, through 2 &7
Pinion secured on the shaft. Pinien 2
now meshes with any of four 50-teeth
Gears arranged radially round the
planetary member and mounted on
Rods of suitable size to fit the gear-
bow, this point depending entirely on
the type of model inte which the
mechanism has been buile.  If so
desired 57-teeth Gears may be used in place
of the 50-teeth Gear shown, the spacing of
the shaft being altered accordingly, Also, if
eXIra movements are required, these can be
incorporated by offsetting their respective gears from those already fitted, but a
medified selector will be necessary if chis is done. |

A good example of the use of this type of gear-box will be feund in the Meccano
Breakdown Crane, Leaflet Mo, 30,

FOUR MOVEMENT GEAR-BOX

S.M.48. This gear-box is specially suitable for a erane, the four
separate movements that it supplies being wtilised for slewing,
heisting, luffing and cravelling. Inthe illustration it is shown fitted
inte the Meccano Automatic Grabbing Crane, Leafler Mo, 35, The
base structure is built up on 2 Geared Roller Bearing, not shown in
this illustration, and consists of Angle Girders of various lengths, a
contralling platform, formed from 557 31" Flat Plates, being fitted
at the front, One side of the platform suppores the E.& Electric
Metor forming the power unit, and the other side, in the actual
madel, is eccupied with a resistance contraller similar tu_S.H.ﬂﬂl_

Each cutside portion of the gear-box proper, consists of a
5175 21" Flanged Plate, and an extra section formed from a 557X
21 Flat Place, is fitced for the inner bearings. A &” Pinion on the
Motor armature shaft meshes with a 57-teeth Gear sccured on a
21" Red together with a second §° Pinion. The 57{-tc-:th Gear that
is in engagement with the last-mentioned Pinion is secured on the
same Pod as a 17 Gear meshing with a second similar Gear. This
last Gear is locked on a Rod journalled in the gear-box, a 3" face,
+" width Pinten alse being carried as shown. -

Two 57-teeth Gears,on sliding Rods, mesh with this Pinlon, each
Rod being fitted with two Collars, The space I:r:tweep each pair of
these Cnﬁars is occupied by a Bolt head, the Bolt being carried in
the end hole of 2 Crank. .

A long Red, carried in suitable bearings, connects this Crank to
its respective lever situated at the fore end of the control platform.
When the tweo levers are in position they should bear against a
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3% Rack Strip bolted to the cab side by two 17 %
£ Angle Brackets. This Rack Strip holds the
levers in any desired position.

The sliding Red, appearing lowest in the illus-
tration, carries at its inner end a 37 Pinion that

meshes when desired with one of two

-teeth Gears, which are mounted
. an separate Rods journalled in suic-
able bearings. The Rod on which the
left-hand side Gear Wheel Is carried
is fitted with a hoisting drum composed of a
Sleeve Picce, a small Flanged Wheel and a Chim-
ney Adaptor, the complete drum being pre-
vented from rotating independently of the shaft
by means of two Bolts passinGg through the Sleeve Piece and into a Collar locked on the Rod.

The remaining 50-teeth Gear drives the slewing pinien threugh 2 suitable train of gears as
shown. This gear train can be altered to svit individual requirements. The sliding rod in the
apparent upper part of the mechanism is fitted with 2 2" Pinion and meshes with two 50-testh
Gears in a similar manner to that already described.  One of these drives, through a 1° Pinian
and 3" Contrate Gear, a vertical Red that passes through the centre of the Roller
Bearing. The lower end of the Red is coupled up to the traversing mechanizm.

The remaining 50-teeth Gear is mounted on the same Rod as a Worm that
meshes with a " Pinion secured to a vertical shaft, and a second L" Pinion on this
shaft is in constant engagement with a 2° Contrate Wheel carried on 2 long hori-
zontal Rod,  This Red, which is 1147 in length, passes completely through the twe
35 % 2§" Flanged Plates and one 54 24 Flat Plate of the gear-box. lts outer ends
carry Cranks, of any desired length, that are connected to the balanced Ik by suit-
able connecting Rods. If necessary the 111" Rod may be shortened and fitced with

a hoisting barrel by means of which the jib can be controlled by cords in the usual
manner,

5.M.49

DIFFERENTIAL FOR SPROCKET DRIVE
5.M.49. This differentcial is intended for use in 2 Meccans lorry, motor, ete.,
where the usual shaft drive has been dispensed with and Sprocket Chain substis
tuted. A 27 Sprocket Wheel Is
b secured to a Bush Wheel by
f i means of two 13" % 17 Double
] G Atha Strips, each of the four
Bolts carrying a Washer for
spacing purposes. A Rod of
sufficient length to reach one
of the road wheels is now
passed through the boss of the
Sprocket Wheel and fitted
with a 3" Contrate Wheel,
Sufficient Red is left projecting
in order to allow it to pass into the longi-
tudinal bore of a Ceupling. A second
Fod passing through the Bush Wheel Is
fitted with a Contrate Wheel and treated

in the same way as the first,

The transverse bore of the Coupling is
ficted with 2 2 Rod secured in place by a
Grub Screw, This Red forms a bearing for
two §7 Pinfons that are each spaced away
from the Coupling by means of two
Washers, so that the Pinions fit snugly
against the Double Angle Strip forming
the frame of the mechanism,

5.M.51

5.M.51

and Gear- BﬂXES—{continued}

REVERSING GEAR

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

The driving shaft 1 and the driven shaft
2 are journalled in 2 Channel Bearing
secured to the base plate, and each
carries 2 37 Sprocket and a 2° Contrate.
A Washer is placed between each Con-
trate and the Channel Bearing for spacing
purposes. Two 17317 Angle Brackets
form journals for a 3” Red carrying the &°
Pinion 3 and 1~ diameter 1 face Pinicn 4, This
Rod is slidable, but its movement is limiced by the
Pinien 3 and a Collar on the opposite end of the Rod.
The 2% Strip 5 is pivotally connected to an Angle Bracker
attached to the base, and carries in its second hole a Bolt the
shank of whichficsinto the space between the boss of the Pinion 3 |

and a Ceollar on the same rod.

MULTIPLE-DRIVE MECHAMNISM

S5.M.51.  This mechanism is frequently employed in multiple drilling machines
and similar apparatus where several shafts are required to rotate at a uniform speed
and in the same direction. A vertical Red 5 carries a 11" Contrate Wheel 7, which
is driven by the 1" Pinion B secured to the bele pulley shaft. The Red 5 s jour-
nalled through the bosses of two Face Plates 1 anI?. boltad to the upright column
of the maching, and carries 2 57-teeth Gear Wheel 4. This Gear Wheel drives 1

Finions 3 secured to the four countershafts &, which carry the tools mounted in
Couplings.

BEVEL REVERSING GEAR

S.M.52. A 1" diameter 1" face Finlon 3 meshes with a 57-teeth Gear 4 secured
onasliding Red,  The late ral movement of this Rod is controlled by a Collar on the
opposite side of the framewerk to the Gear 4. Between the side plates of the gear-
box are ficted two I Bevels 5 and two Collars, the latter being staticned on the
Rod close to the inner faces of the Bevels,

The movement of the Rod iscontralled by 2 17 Rod attached at right angles ta the
2" Red 8, which is journalled in the two end holes of a 13°
» 4" Double Angle Strip 9. A Crank 7, fitced with a 9
Threaded Pin, forms the contralling handle,

DIFFERENTIAL GEAR.

5.M.53, Differential gear
is Incorporated in the drive
transmission of every motor

car, its object being to allow for the differ-
ence between the speeds of the inner and
outer road wheels 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 2 27 Rod & that
serves to carry the 37 Bevel Gears 5. The
set-screws of the Bevels are removed so
that they are free to turn about the 27 Rod, :
They engage with two similar Bevels & and Cw
7 secured to the shafts 1 and 2 respectively. S.M.53 4 5 7
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EPICYCLIC GEAR CLUTCH

S.M.54. The left hand red is the driving
shaft, and the opposite rod is the driven shaft,
The former carries a 14" Contrate Whee!
which engages with £° Pinions & mounted on'1°
Rods secured in the ends of a Coupling 5. The
Pinicns are free to revolve, but are held in place
by Collars. The latter rod carries at its end
2 Pulley and the second 117 Contrate Wheel
8, and its inner end is secured in the centre of
the Coupling 5. The Pulley and Contrate
Wheel 8 are free to turn independently of the
Rod 2, but they are secured together by two 1°
Boles, each of which is ficted with three nuts,
one immediately behind the Pulley and one on
each side of the Contrate 8.

The Pulley 7 is contralled by a friction brake
consisting of a length of cord, one end of which

bolted to a Contrate Wheel &, which rotates freely
on the vertical Rod.  This Red may be secured in
position, 5o 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
Fimion 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.

EFPICYCLIC TRAMNSMISSION GEAR

S.M.57. The device is designed to provide a
gear ratio of two to one between two shafts, s
chief merits lic in the campactness of its construc-
tion and in the fact that the driving and driven
shafts can be mounted in direct line with one
another,

The handle is secured to a 2° Axle Rod jour

5, M55

is tied to an Angle Bracket 9,
and the other end toaThreaded
Boss 10 mounted on aThreaded
Rodthatcarriesa hand wheel 14,

If the brake is in the " off ™
position, that is with cord
slack, the unic 8 is free to
revalve about its Rod, Hence,
il power iz applied to the
Cantrate driving, the Pinions 4 commence to turn on their axies, driving
the Contrate Wheel 8 in an opposite direction, and no movement is imparted
to the driven Red.  |fthe hand wheel 11 is rotated, thus gradually applying the
brake, the Contrate VWheel 8 becomes increasingly difficult ve turn, and che
Pinions 4 commence to climb round its teeth, thereby ratating che Coupling
Jand its Rod.

SUN AND PLANET WINDLASS
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5.M.56

nalled in bearings 2. This Red is free 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 i3 journalled in further rein-
farced bearings 6, carries the 13" Contrate Wheel 7 fixed in the position shown.

A 13" Rod 8 gripped in the central transverse hole of the Coupling 4, carries a
" Pinion %, which is free to rotate about the Red, but is retained in position by
a2 Collar 10, The Pinion is engaged by the teeth of both Contrate ecls 3and
7. The Double Bent Strip ferming the bearing 2 for the driving Red is bolted
ta the plate by two §” Beits, the shanks of which enter holes in the Contrate
Wheel 3 and so prevent it from rotating.

TWO-SPEED EPICYCLIC GEAR-BOX

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

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

5.M.55. This example shows how it is possible to obtain a gear reduction
of 2:1 between an cperating handle 10 and a driven shaft 1, while the latter forms the centre
about which the handle revalves.

The shaft 1 is free to turn in a 17 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
fixed by a nut beneath the Angle Bracket
and must be spaced by Washers to clear the
shaft 1. A second 17 Gear & engages with
Gear 2, and is secured to a 11° F%n 5 jour-
nalled in 2° Strips &, which are free to turn
about the shaft 1. Washers are placed be-
tween the inner 2° Scrip and the Gears 2 and
4 for spacing purposes. The Rod 5 carries 2
1" Pinlon 7 engaging with a 50-teeth Gear &
secured to the shaft 1. The 27 Screwed Rod
9 serves to hold the Strips é In pesitien, and
is fitted with a Coupling 10toformthe handle.

EFPICYCLOIDAL GEAR

5.M.56. In epicycloidal gear one toothed
wheel is caused to rotate about the ¢ireum-
ference of another. The Pinien 1 in this
detall engages with the Gear Wheel 2, and is
carried on a shaft journalled ina 11" Strip 3

10

spaced apart about 3" and carry two 27 Axle Reds 3. Each Rod carriesa 17 and

a " Pinien, and a 21" Strip 4 is ficred

between the two Pinions, a Washer being placed betwesn

the Strip and 3" Pinion. Reds 3areheld in place by Collars,and it is important they rotatefreely.

The driven shaft 2 is passed through the
centre hole of the Strip & and is inserted |
in the boss of the Face Plate on the Rod 1
for a shore distance to keep it correctly
centred. A 57-teeth Gear 5, fixed on the
Rod, is spaced from the Face Plate by a
Washer, and from the Strip & by three
Washers, The ¥-teeth Gear & is held ina
Socket Coupling in which also a 13" Pulley
is secured. The Socker Coupling unit is
free on the Rod 2, and a Collar is placed
between the Gear & and the 257 Strip. A
length of Cord is tied to an Angle Bracket
fixed to the frame, passed round the 137
Pulley, and then led round a 3" Balt fixed
by two nuts tothe Angle Bracket and two
Washers to Keep the Cord in place. The
Cord is finally tied to the foot pedal 8, con-
sisting of a pivoted 137 Strip to which an
Angle Bracket is bolted, A Bush Wheel 7
is fixed on the driven Rod, in such 2 way
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that the shanks of Bolts fitted to the 14" Pulley can be made toengage
the holes in the Bush Wheel to form a dog-clutch

The Socket Coupling unit is free to slide on its Rad, and its move-
ment is contralled by a hand lever consisting of a 237 Axle Rod. The
lever is held in a Coupling carrying two 27 Rods journalled in Flat
Trunnions bolted to the side girders, Teo engage low gear the hand
lever is pulled back, thus disengaging the dog-clutch, and the foot
pedal is depressed to apply the brake to the 137 Pulley, which is held
stationary. Top ﬁenr is engaged by releasing the foot pedal and
meving the hand lever forward, This engages the deg-clutch and
gives a "' straight through ™ drive, a5 the two Gears 5 and & become
solid on the driven Red 2.

HOEBBS' INERTIA GEAR

5.M.59. The type of gear-box in which sliding gears are brought
into mesh by the meovements of a gear lever has never been regarded
as ideal for use in” meoter_cars in spite of the great improvements
effected in its design since
its introductien for this
purpose. ln recent years
new types of pear-boxes
therefore have occupied the
attention of inventors, and
this ingenious mechanism, developed by Mr. H. F
Hobbs, an Australian l:!'lﬁi:l‘lecrq automatically provides
gear ratios suitable for the load imposed on the engine
of the car to which ic is fitted. lts wse makes the
inclusion of a clutch wunnecessary.

The driving shaft 1 and the driven shaft 3are arranged
in line with a short intermediate shaft 2. The driving
shaft corresponds to the engine crankshaft in actual
practice, and is fitted with two
n Face Plates, bearings for the Rod !

being formed by the end Plate of
f the frame and 2 33" % 1" Double
Angle Serip bolted between the
side Plates, but spaced from them
by Washers, The 2° Rod 2 is in-
serted for a short distance in the
boss of the end Face Plate on the Red 1, but is free to rotate, and is supporced
alse in 2 Double Angle Strip ficted between the side Plates. A 50-teeth
Gear, 3 Collar and a Face Plate are fixed to the Rod. The driven Rod 3,
which iz Journalled in a Double Angle Strip and the 3373 217 Plate of the
casing. carries a Ratchet Wheel, and a Pulley ficted with a band brake.

The two Face Plates on the Roed 1 carry twa 117 Reds 4 that are free to
rotate and are provided with 7 Pinions and Couplings. The Rods are
inserted in the end transverse bores of the Couplings, and the latter each
bear two Collars firmly fixed by means of 37 €nl1;s. The Ceuplings are
spaced from the Face Plates by a Washer on each side. The Pinions mesh
with the Gear Wheel &, and when they are correctly placed the weights §
should be arranged in exactly opposite pesitions before the Grub Serews are
tightened up. The correct placing of the weights in relation e each other is
wery important if smooth ruaning is to be obtained, as any inaccuracy will cause
excessive vibration at high speeds.

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

directionfand then in the other ; and as the speed of the driving
shaft Increases a greater force is exerted on the weights 5, and the
resistance offered by the Gear & is overcome.

SPONTAN TRANSMISSION GEAR

5.M.60. The operation of this mechanism will best be under-
stoed by reference to the three photographs of the Meccano model
reproduced on this page. 5.M.60 shows the complete gear, and
§.M.60a and 5.M.60b show the components before assembly,

The working parts are housed in a frame consisting of two 73
Angle Girders, between which are bolted four 417 1" Double
Angle Strips and 2 417 % 217 Flat Plate.  These form bearings for the
driving shaft 1, the intermediate shaft 2, 5.M.60b, and the driven
shaft 3. The Rod 1 carries a 47 Circular Plate that is belted to 2
Bush “Wheel and ficted with twe 17 Screwed Rods &, each held
firmly in place by two nuts screwed tightly against the Plate.  The
31" Red 2 is journalled In che Flat Plate, and also in the boss of the
inner Bush Wheel bolted to the Circular Plate on the Rod 3
This Bush Wheel can be seen in 5.M.602.

The end of the Rod 2 carries two Single
Throw Eccentrics mounted with the bosses
facing outward and in directly opposite
positions. The strap of each Eccentric is
fitted with a weight made up of a number of Flat Brackets. The actual
number used will depend upon the maximum speed of the driven shaft,
and they are pivotally connected by means of 137 Strips to the Screwed
Fods 4 on the driving Plave, The flywheel or ™ pendulum wheel” 5 is
buile up by placing the bosses of Bush Wheels through the centre holes
of two 4" Circular Plates, the two Plates then being mounted with the
Bush ¥Wheels inward on each side of a third Plate, and secured by cight
" Bolts on the shanks of cach of which are two VWashers, one between
each Plate. The same Bolts hald che Gear Ring 6, which
is spaced from the Plate by a Collar and Washer on each
Bolt. To the rear of the flywheel so formed lengths of
Spring Cord are fitted, being attached by Bolts 8 to the
44" % 24" Flat Plate fixed to the frame.

The Red 2 is free to rotate in the bosses of the two Bush
Wheels mounted between the Plates, and carries the Bush
Wheel 7, which is fitted with four Pivar Boles
carrying Pawls. The Bush Wheel is spaced from the flywhes! 5 by means
of Washers, and a Collar is placed Eetwezn the wheel 5 and the Flat
Flate. The Pawls on one side of the Bush Wheel engage the inside
teeth of the Gear Ring &, and the second pairs of Pawls engage the teeth
inside the Gear Ring 9, which is bolted to a circular Plate by eight 3*
Bolts each carrying a Collar and two Washers for spacing purposes.

¥vhen the Rod 1 is rotated slowly, the connecting links actached to the
Rods & cause the bob weights on the Eccentric straps to rotate round the
Eccentrics. These unbalanced weights tend co turn the Eccentrics fiest in
one direction and then in the ather, the impulses increasing in intensity
as the engine speed increases. This alternate to-and-fro motion is trans-
mitted through the Red 2 to the Bush Wheel 7, and backward rotation is
damped out by the action of the Pawls on che flywheel 5, which is pre-
vented from rotating by the Spring Cord. The spring-mounted whesl
tends tosmooth cut the drive and the reaction of the springs by which it
is held assists the ferward motion.

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

for a longer period and thereverse impulses are proportionately reduced. Eventually
a stage is reached when the Rad 2 rotaves uniformly with the driving shaft.
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FOUR-SPEED and REVERSE PLANETARY
GEAR-BOX

5.M.6l. By means of planetary gearing it is possible to
obtain a wide range of gear ratics that are not casily ob-
tained by direce gearing. The construction of a planetary
gear-box offers much scope for ingenuity, and a cleverly-
designed beox of this type is illustrated in S.M.61. The
617 Axle Rad 1 takes up the drive from the power
unit, and is journalled in the centre holes of a 547
Angle Girder and 2 53"% } Double Angle Strip
forming part of the framewerk for the gear-box.
The driven 5" Red 2 is journalled in a similar man-
ner at the other end of the frame. A cage for the
planet gears is built up from two Face Plates, be-
tween which two 2° Axle Rods are secured by
means of Threaded Couplings rigidly bolted to the
Plates, which are arranged with their bosses outer-
most, The Face Plates should be lined up carefully
so that the holes through the bosses are in perfect
alignment, and the complete cage is free to slide on
the Reds 1 and 2. The Rod 2 carries at its inner
extremity a 1¥ Gear Wheel 4, in the centre hole
of which the end of the Rod 1 is inserted to
prevent wobblé, The Red 1 carries a fixed 37
Pinion 3.

The sun wheels & and 7, consisting of 2 57 and
a 30-teeth Gear VWheel, are held together by a
Socket Coupling placed over their bosses, and
the Rod 1 is free to rotate in their centres.  The Gears are
prevented from rotating by a 3L"% 1" Double Angle Strip
attached to the 57-teeth Gear by ¥ Balts, an the shank of each
of which is a Cellar for spacing purposes,

Two 3" Axle Rods are placed as shown and passed through the Double
Angle Strip to prevent it from rotating, at the same time allewing it to slide
toand fro.  The 57 Axle Reds & and 9, journalled in the cage, carry the planet
Finlens that rotate about the Gears 6and 7. Rod 8 carries a 2 Pinion engaging
the Gear 6 and the Red 9 a 37 Pinion that meshes with the Gear 7.

Each Red carries 3 Coupling, and these Couplings are connected topsther
by 21" Rods held in their end transverse heresl.} TE: two Rods en- ¥
gage the groove of the Sccket Coupling, so that as the sun wheels
are slid to and fro by means of the 3%": 1" Double Angle Strip,
they also cause the cage to slide with a corresponding movement,
but at the same time allow it te rotate independently.

The Rod 8 carries, in addition to the planetary Pinion, tweo 50-
teeth Gears 10and 11, and 217 Gear 13. The Rod 9 carries 2 50-teeth
Gear 14 and a 17 Gear 12, placed inside the cage, and another 50-

teeth Gear placed autside the cage at the opposite end to the sun
and planet wheels,

The 92" Angle Girders farming the top and boteom members of
the main frame are fitted with vwo Flanged Brackets spaced from
the Girders b}t three Washers on each securing Bolt. A 57 Axle
Red is journalled in the outer holes of these Brackets, and carries
wwao Couplings, in the upper ane of which a 31" Axle is fitted, and
in the lower one a 44" Axle, These Rods carry Couplings that are 7
connected by a 41" Rod, A third Coupling on the lower Rod
carries a Threaded Pin and 2 1" Axle Red, the Pin forming a handle
for the écar-change mechanism, while the 17 Red fics into the hales
of a 4" Curved Strip, fixed as shown, To allow correct placing of

8 3

the Strip, one end is attached to the slotted hele of 2 Flag
Bracket. Thetweo horizental Rods are connected by means
of Swivel Bearings and pivoted Angle Brackets to the 347 %
7 Drouble Angle Strip attached to the sun wheels,

The 17 Rod at the end of the gear-change lever should be
adjusted so that nermally it fits inte one of the heles in the
Curved Scrip, but by a slight upward movement of the lever
can be disengaged to allow the lever to be moved in
another position.

In the illustration reverse gear Is in engagement, In this
position the Finien 3 on the driving shaft engages with the
Gear 10, thus causing the &7 planet Finien an the Red 8 1o
travel round the sun wheel & This movement causes the
cage to revolve, and for reverse gear the cage is

locked “'solid" with the driven shaft by means of 2

fixed 1" Finion that engages the 17 Gear 4, The

Pinion is mounted on 2 §7 Bolt and spaced by two

Washers from the Face Plate, the Bolt being inserted

in one of the elengated holes so that the Pinien can

t&; correctly placed for the teeth to engage the 17
ear,

By moving the gear lever one position to the left,
the fixed Pinion is thrown out of engagement with
. the Gear &, which is brought inte mesh with the 17
Gear 12 on the Rod 9. The driving Pinign 3 still
remains in mesh with the Gear 10, thus cavsing the
cage to rotate, and the 37 Pinion on the Rod 9 to run
round the Gear 7. Thus the Gear 12 drives the
Gear 4. By moving the gear lever inte che next
pasition, Pinion 3 is disengaged {rom the Gear 10, so
that no drive is transmitted to the cage.

For second gear, the position of which is indi-
cated on the quadrant, the Pinion &, is brought into engagement
with Gear 11, and the Gear 12 slides cut of mesh with the Gear 4,
which engages the Gear 13. In this case the Rod 9 rotates idly. The
Gears 4 and 13 remain in mesh for third gear,but thedriving Pinion
is disengaged from the Gear 11 and brought inte mesh with the
50-teeth Gear 14.

Further sliding movement of the cage disengages the twe 17
Gears and causes the 50-teeth Gear mounted outside the cage to
engage with the Pinion 5.

AUTOMATIC GEAR CHANGE

E.M.62. The device illustrated is 2 Meccano demonstation model
of an automatic change gear-box. The Red on which the 147 Con-
trate Wheel 1 is journalled is driven from thearmaturespindleafthe
Electric Mater threugh 3:1 reduction gear. A similar Contrate 2 is
secured on a Rod journalled in the gear-box in such a manner that
its end is in line with the Red carrying the Contrate 1. A Coupling
with a 17 Rod held in each end is then placed loosely on the Rod,
and a £* Pinien is mounted loosely on each Red, being held in place
by a Callar 3.

The Red carrying the Contrate 2 has secured to it a §"and 2 &7
Pinien, which engage in turn with the Gear & and 7 when the Red
on which the Gears are secured is moved laterally. A Crank 4 is
secured toa shoro vertical Rod that carries also two Double Arm Cranks
connected by short lengths of cord to the Collars 3. The end of Crank 4

. Is fitzed with a Bele, the shank of which engages between two Collars on

the sliding shaft. A short piece of elastic 5, attached o the end of the
upper Double Arm Crank and to the Moter, nermally keeps the §°
Pinion and 50-teeth Gear 7 In mesh,
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AUTOMATIC REVERSING GEAR

5.M.63. In constructing models of lifts, cranes, cable railways, etc,,
it is often desirable to incorporate a mechanism that will give a periodical
reversal of the mavement of the model for demonstration purposes. A
mechanism for this purpose is shown In 5.M.63,  The framework in this
example consisis of 727 Angle Girders built up in the form of a square
with two channel section girders crossing it.  The latter girders support
a short channel section girder composed of two 21° Angle Girders bolted
in place in the position shown. At each side of this compaound girder 2
Flat Trunnion is bolted in place, the intermediate 71" compound girders
forming supports for these, The upper holes of the Trunnions each
carry one end of 2 257 17 Double Angle Strip.

A 2" Rod is journalled at its lower end in the short compound girder
already mentioned, the Double Angle Strip forming the upper support
tothe Rod. A %" Pinion is secured on che Rod between its two bearings,
and above the Double Angle Strip 2 47 throw Eccentric is carried. The
purpose of this will be described later.

The bottam edge of the 217 Girder supports the lower edge of a Flat
Trunnian, the upper hole of which forms a bearing for one end of a Rod

= mounted in reinfarced bearings. The other end of the Rad
is journalled in the upper holes of a Trunnion bolted to the
outer edge of the frame of the mechanism. It should be
noted that at all points where a Red is journalled in a hole,
2 Crank or Double Arm Crank is ficted to form a rein-
forced bearing, This last-mentioned Rod carries a VWorm
that is in constant engagemenc with the 1* Finien of the
vertical shaft. A second L Pinion engages with a 14°
Contrate Wheel journalled in suitable bearings and driven
from the source of power, an Electric Motor or similar unit,

A right angles to this lacter Rod asecond Red is ficted so that it
is free co slide in bearings builc up from Flac Trunnionsand Cranks.
This second Reod supperts two 47 Pinions that are broughe alter-
nately into engagement with the 117 Contrate Whee! by means of
the Eccentric that is coupled to the Rad
by a 3" Strip and Swiw:? Bearing. The
Strip is connected rigidly to the Swivel ;
Bearing by a Pivot Balt and Cellar, the
* spider " of the Swivel Bearing being allowed
to ratate freely about the Red.  Itis, however
prevented from moving laterally, independent of the Rod,
by means of twa Collars.  The action of the model will
now be seen.  As the Contrate is retated it drives the
Pinions of the sliding shaft and also slowly retates the Eccentric.  This latter action
cawses the two Pinions to engage alternately with the Contrate, thus giving a
reverse to the Rod,

SILENT INTERMITTENT ROTARY MOTION

S5.M.64. This mechanism is wsed in actual practice to drive an oil pump, but
may be applied to a great many Meccane models. It is pesitive in its action and
practically silent. The flywhee! is secured on a Rod representing the pump
spindle, at the outer end of which is placed a Collar holding a 547 Strip in pesition.
This Strip is pivoted 247 from its lower end, and carries at its upper end a cam
constructed from one 25 and 117 Strips and a 21" small radius Curved Strip, The
camplete ¢cam is pivotally secured to the Strip by a 3° Bolt, in such a position as to
allew the outer edge of the Curved Strip to engage with the groove cut in the
rim of the flywheel. A short lengeh of Spring Cord is utilised to hold the cam
in position.

The lower end of the 34" Strip is secured by a lock-nutted Bolt to a 27 Strip
bolted to the strap extension of a Triple Throw Eccentric, This part is
mounted on one end of a Rod of suitable length that is connected up to the
source of power.
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INTERMITTENT ROTARY MOTIONS

As the Eccentric turns, the cam on its upward movement jams and

. carries the Flywhee! with it. On the return stroke the cam face is

— trailing, and does not impart motion to the wheel, To ensure the wheal

> remaining stationary during the return stroke, a second cam is fiteed,

similar to the first. It isattached to the frame of the model by a 27 Bale
and is held in contact wich the wheel by a length of Spring Cerd.

INTERMITTENT ROTARY MOTION

5.M.65. By means of this mechanism intermictent motion can be
imparted, to & rotary rod, of almost any duration and in 2 variety of
. sequences. A 57-teeth Gear, ficted In this example with four Threaded

i Pins, is mounted on a Piver Bolt and driven by means of a Worm that is
45 in constant engagement with the Gear. This Worm is mounted on a
Rod that is rotated from a shaft, running at right angles to it, by means of
a pair of §” Bevel Gears.  The end of the Red protruding from the Worm
carries one half of 2 Dog Cluteh, the other portion being secured to theinner end of a sliding Rod.
A Compression Spring on this Red preserves contact between the two sections of the Dog Clutch
when the drive is being transmitted. As the Rod, driven by the Bevel Gears, rotates, how ever,
the pins in the 57-tecth Gear come inte engagement with a tappet red.  The movement from
this is transmitted through asliding Red and Crank to the Rod

carrying the Compression Spring, and in this way the mem-
bers of the Dog Clutch are drawn apart,

CENTRIFUGAL INTERMITTENT MOTICN

S5.M.66. This device is really a speed regulator, but because
of its unique action it falls under the heading of intermittent
rotary motion,

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

The 337 Gear Wheel 1 i3 secured to a 317 Red journalled in
a 21" x %" Double Angle Strip attached to the top Angle
Girders of the frame, One end of a length of cord is wound
round this Red, and the other end is attached toa
weight of approximately 4lb., which provides the
necessary driving power.

The 33" Gear meshes witha 1” Pinien an a shore
Red, which alse carries a 37 Bevel that is in engagement witn a 13° Bevel on the
vertical Red 2. A Coupling is placed loosely on the Rod 2, beneath the 13 Bevel,
to form 2 bearing for one end of the Red carrying the 3 Bevel and Pinion, The
Coupling is spaced the necessary distance from the 11° Bevel by Washers Lo ensure
the correct engagement of the two Bevels and to prevent binding.

To the top end of the Rad 2 is secured a Coupling that carries an 111" Rod]5." This
Red 5 carries a Coupling at each end, and to one of these Couplings a small weight is
attached by a short lengeh of cord.  The other Coupling has a gs-gmmme eight
attached rigidly to it 10 balance the effect of the suspended weight.

A 4%" Rod 40 now secured in the beoss of 2 Double Arm Crank, and the latter is
bolted to the top of the framework in the position shown,

SMALL MALTESE CROSS MECHAMISM

S.M.67. This type of mechanism is very largely used in cinematograph machines
for pulling the film through the projector in a series of intermittent movements, so
that each tiny picture is made to pause for a moment behind the lens.  If the film
were pulled through in a continuous movement the screen would have the appear-
ance of a confused serfes of pictures Instead of the familiar clear and steady picture,
’ The driving member consists of 2 Bush VWheel mounted on a suitable shaft and
> fitted in seven of its holes with Threaded Bosses, six of which are held in place by
their Bolts. The remaining Threaded Boss is held in place by a 17 Threaded Rod
1and a Mut. The driving member, that rotates the drum carrying the film in an
actual machine, is represented In the madel by tweo built-up fittings carried on
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one Rod. The inner fitting consists of a " spider” taken frem a Swivel Bearing, carrying four
Threaded Pins. These Threaded Pins lock the ** spider " securely to the Rod.

The second fitting is built up from a Coupling 2 carrying two 147
Rods. These parts are fitted at right-angles to each other by
securing them in the two outer, transverse holes of the Coupling.

The operation of the movement is as follows. As the driving
member rotates, the Threaded Red 1 strikes one of the Threaded
Pins on the driven member, and ac the same time the gap in the
circle of threaded Bosses allows one of the 14" Reds 1o pass. Except
when the Threaded Rod rotates it, the driven member is lecked in
position by the Reds in the Coupling 2 as they bear lightly against the
Threaded Bosses ficted en the Bush Wheel.

AUTO-RELEASE HOISTING DRUM

S.M.58. The main function of this mechanism 15 to give a con-
tinuous hoisting and releasing of 2 drophammer or similar Meccane
model. 1t is shewn compressed into a very small sgar_c for fitting
into a small forging hammer, but, of course, it can be meodified to
suit any model of this type. The base, a 317 x 23" Flanged Plate, is

Intermittent Rotary Mot

strip of paper pasted reund
feet.
representing feet,and 1205

fitced, on each flange, with a 23" x 24" Flat Plate braced at one side I:-g- -
a 33" % %" Double Angle Strip. The driven Rod, fitted outside the framework
with a 17 Sprocket Wheel, carries a W

I TR

orm 1, also a §¥ diam. %7 face Pinion.

The Worm is in constant engagement with a &7 Pinion
that is secured on a Reod journalled in the upper holes of
one Trunnions bolted to the base of the mechanism. The
last-mentioned Rod carries a Handrail Suppart 2 which, in
turning, strikes a 37 loose Fulley 3. This Pulley is free to
rotate on the Rod 4 bevween two Collars.

The Rod & is capable of sliding in its bearings, buc is held
in its normal position by a Compression Spring kept in
place by a C_n!ll;r and spaced away from the framework by
one Washer. In addition to the £* Pulley, the sliding
Reod is fitted with a hoisting barrel composed of two 17
Flanged Wheels and alse a 30-teech Gear, The 37 Pinion,
already mentioned, meshes with this Gear except when
the Handrail Support 2 is pressing against the Pulley 3,
disengaging the hoisting drum.

INTERMITTENT ROTARY STRIKER

S.M.69. In distance indicators, revolution counters, and other
similar recording instruments, some form of striking mechanism
is usually incarporated whether it be simple racchet movement, or
one of the more complicated striking motions, |n 5.M.69 is shown
2 simple method of reproducing one of these striking mechanisms,

In this example it is fitted to a distance recording apparatus, One
pair of road wheels carries on its axle a Worm that meshes with a
1" Pinion driving a short vercical Rod, This Red is journalled in
one of the holes in the Flanged Plate farming the base, and alse in
the centre hole of a 23" x 1" Double Angle Strip secured under-
neath the baze. A 17 fast Pulley is fixed on the Rod so that it bears
llgh:g againse the Flanged Plate, and above it is secured a Coupling.

A Centre Fork in the uncccupied end of the longitudinal bore of
the Coupling forms the striker. As the striker rotates it engages
with the teech of 2 2" Sprocket Wheel, one tooth being * picked™
for every revolution of the striker,

The Sprocket Wheel is carried on a 27 Red journalled in bearin
similar to those carrying the striker Red. A its lower end this 2in, Red is fitted with a second
2" Sprocket YWheel representing a ratchet wheel, the pawl being formed from a 23° Strip, bent
to the required shape and attached to the base of the model by two nuts and bolts. Twao circles
of thin paper are now cut and pasted to the base plate as shown in the illustration.

should
A 17 loose Pulley carryin

that the drive is transmit

1" Bolts, As the

The drivin
Face Plate, bu

This Pulley Is free te rotate
of Vashers.
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These circles are graduated according to the size of the read wheels.

Wheel,

is placed between the Bush Wheel and the
Flanged YWheel 1, and a Compression 5pring at
the other end of the sliding unic normally holds
the Wheels in close contact with the Ring, so

Pinion to the 1" Contrate Wheel 3.

The Bush Wheel on the end of the 5° Rod
carries tweo Collars 4 that are free to rotate on
Bush Wheel rotates, the
Collars force the 17 loose Pulley 5 downward.

IonNs—(continued)

If 2* Pulleys, with a thin
their rims, are used as read wheels, the striker will rotate ence in 10

e paper dise correspanding to the striker may therefore be graduated inte 10 spaces

paces representing inches.  The disc far the Sprocket Wheel must be
divided Into 36 spaces, corresponding to the number of teeth on the
Sprocket; and each of these will correspond to 10 feet. This
machine is therefore capable, without repetition, of measuring
distances up to 340 feet,

AUTOMATIC DECLUTCHING MOVEMENT

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

The entire mechanism may be built as ane with an Electric Motor,
thus simplifying its incorporation ina medel,  The drive is conveyed
_I:P' a Worm to the 57-teeth Gear on 2 5" Red |ourpalled in two

unnicns. The Trunnions are spaced from the Plate by Washers to
allow clearance for the 57-teeth Gear, A 13" diameter Flanged
Wheel 1 Is fixed on the Red, at the guter end of which is a Bush

A Socket Coupling is fitted with a 1 Pinion and Bush Wheel, which
be carefully trued up so that the unit rotates freely on the Red.
g the Rubber Ring 2

ted throwgh the ” =

The Pulley is free to turn on a 237 Red held in a Coupling fitted
on a 1%" Rod &, which is alse carried in a Coupling by means of
which it is pivotally attached to the Motor side plate,

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

LARGE MALTESE CROSS MECHANISM

S.M.71. This mechanism is similar to that deseribad in 5,.M.67,
and although suitable only for comparatively slow speeds, is
considerably casier to adjust than the smaller model.  The frame-
wark in this instance is bullt up from 557 and 357 Angle Girders
braced by means of 1" Corner Brackets, bur, cu% course, will be
dispensed with when the mechanism is incorporated in 2 madel,

member conslsts of 2 Face Plate 1 mounted on a shart Rod and fitted

g.M.70  with five 17 loose Pulleys held in place by means of §” Bolts. At the back of the

t on the same Red, is fieted a Crank carrying 2 27 Slotted Strip, the

slot of which farms an adjustable support for a §7 Balt carrying 2 L7 Loose Pulley.

an the Bolt and is prevented from maoving alang its shank by means

The cross Is composed, at its centre, of two Double Arm Cranks placed with their bosses
pointing outward and secured ona Rod of any suitable length.  As will be seen in the illustration



meccanoindex.co.uk

Section VI. Intermittent Rotary Motions—(continued)

the rear Double Arm Crank carries two 427 Strips, placed
parallel to the front Double Arm Crank. Tweo further hET
Strips are bolted to the front Double Arm Crank and also to
the first pair, to which they are at right angles, and the
corners are now filled in by means of 25" small radius Curved
Strips held in place by Flat Brackets. ;

It will now be seen that as the arm on the driving member
ratates, the :° leose Pulley 2 engages with
the slots in the driven member, an during
the pauses the cross is prevented from
turning by the five £" loose Pulleys secured
on the Face Plate 1.

CONSTANT ENGAGEMENT
INTERMITTENT MOTION

5.M.7L. In most movements that trans- o
farm a continuous retary motion inte an
intermittent rotary motion, some part of the
L. mechanism is pericdically out of engagement.

Unless a suitable locking mechanism Is incorporated
this means that the disengaged section of the move-
ment is practically out of control for a shert peried,
and therefore is liable te errer. The mechanism
shown in 3.M.72 avoids this difficulty, and transmits
timed impulses to a shaft accurately and without
the least danger of slip.  In the medel the base consists of 2 53" % 22° Flat Plate
fitted on the reverse side with two bearings formed from Double Bent Strips.
The lower bearing carries a short Rod coupled to a driving shaft and fitted with
a 1" Gear Wheel 5. This Gear engages with a half section of 2 3" gear built up
from a Bush Wheel & and two Rack Segments 2, The Bush Wheel is lacked on
a Rod 1 that transmits the intermittent drive to the desired peint of 2 model.

A third Rack Segment 3, bolted to a 157 Strip, is free to swing about the Red 1, g
a Collar being used to hold it in position, S.M.72

A short length of Spring Cord is now fitted, one end of this being secured to el
the Bolt that connects the Rack Segment 3 to fts 137 Strip.  The other end of this Spring Cord
is passed once round the boss of the Bush Wheel 4 and held in place on
the Grub Screw. In order to enable the mechanism to work correctly,
a |pad sufficient to overcome the resistence of the Spring Cord must be
placed on the Rod carrying the 17 Gear Wheel 5. As the Rod 1
rotates, the 17 Gear twrns until the end of the twe fixed Rack
Segments is reached. Immediately the Gear passes on to the
Segment 3, that Segment stops under the influence of the Spring
Cord. It continues its movement, however, when the end of the
two Segments 2 come into contact with it on the reverse side.  As
s00n as it passes the Gear 3, itis returned to its normal position,
ready for ancther cycle, by the Spring Cord.

VARIABLE RATCHET MOVEMENT

5.M.73. The necessity sometimes arises to adjust the feed of 2
ratchet without st;p ing the driving mechanism, and an ingenious arrangement for carrying this
out is shown in 5. .‘FG. The Bush Wheel 1 forms the driving crank that imparts reciprocating
motien to the 337 Strip forming the connecting rod.  The end of this Strip is connected to two
pivoted links, ane of which is attached by a balt and lock-nuts to a 1° Triangular Plate at the end
of the 2" Strip swinging about the Red that carries the 57-teeth Gear.  The Strip is spaced from
the Gear by two Washers, and at its other end is a Pivot Bolt carrying a Pawl 4 that is held in
canstant engagement with the Gear Wheel by a length of Spring Cord. A second Pawl prevents
backward movement of the Gear.,

The 27 Scrip 2 is pivoted on a Bole that is serewed into the end hole of a Threaded Baoss and
locked by a nut. The Threaded Boss is carried on a 27 Screwed Rod, the upper end of which is

5.M.73
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fitted with a handwheel 3, By operating this wheel the pasition of the link 2 can be varied, and
when the Threaded Boss is at the lower end of its Screwed Red the maximum movement is
imparted te the swinging Strip carrying a Pawl &, which causes the 57-testh Gear to move
through a corresponding distance,  As the link 2 is raised the movement of the connecting rod
is partially absorbed by the two 27 Strips, and the movement of the Pawl is decreased until it
reaches its minimum when the Threaded Boss carrying the link 2 reaches the end of its travel,
IF very fine adjustments of feed are required, a larger gear should be substituted for the 57-
teeth gear, The smallest variation possible with this Gear is 1/57th of a
revalution, that is the movement through cone tooth of the gear; but by
using a 23" or 33" Gear, adjusements a5 fine as 1/95th or 1/133rd of a revolution

can be made,
CLOCHK ESCAPEMENT

5.M.74. The ordinary clock, fitted with a pendulum, incorporares one of
the most ingenious, yet simple,controlling mechanisms ever used in engineering.
By means of this movement it Is possible to make an actual clock run for an
: i amazing length of time, many on ane winding, being capable of operating

without a stop for over a year. Such accurate time-pieces az the master
cleck at Greenwich Observatory and others at similar insticutions throughout
the world have been in operation without a pause for a great number of
years, and owing to the careful weorkmanship exercised in their construction,
"4+ have never varied more than a fraction of 2 minue during pericds extending
over years. This amazing accuracy is chiefly the result of the use of the
escapement mechanism, a reproduction of which is shown in 5.M.74. This
example is shown incorporated in the Meccano Grandfather Clack @ many
models of which have been in use far many years and have given complete
satisfaction.

The escapement wheel consists of a Face Plate 76 fitted with eight 3° Re-
wersed Angle Brackees 77, Each of these is held in %lata by one nut and
bolt 78 and care must be taken to see that the distance between the Reversed
Angle Brackets is the same in each case,

The pallet is suspended above the escapement wheel and is constructed in
the following manner. A Crank 73 is carried on the same Rod as the crutch

operating the pendulum. A 13" Strip is bolted to this Crank together with
two 257 large radius Curved Strips, the points at which each of these a:ll:s
5

are connected together being the positions for two 47 % 1"Angle Brackets
the pendulum
swings the escape-
ment  wheel s
allowed to rotace
one toocth at a
time by the Angle
Brackets and at
the same time
sufficient energy is
transmitted to the
pallet to keep the
pendulum in
mation.

The adjustment of this movement is very
fine, and considerable patience must be
exercised before an accurate beat is obtained,
The "x%" Angle Brackets call for particular
attention in this direction but before these are
adjusted the 1* Reversed Angle Brackets 77
must be trued-up.  This can be easily accom-
plished by making use of a circle, drawn on a
shect of paper, and divided in eight equal
SEngntS.
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Section VII. CRANKS, CAMS AND ECCENTRICS

SIMPLE CRANKSHAFT

S.M.J5. Inanengine where an ardinary type of balance
erank s required an arrangement similar to that shown in
S.M.75 will be found very suitable. Its construction is
comparatively simple, and because of this it may be incor-
porated inalmost any model,  |fasmaller crank is required

iz can be built up frem two Double Arm Cranks
fitted 4t their uncccupied arms with 17 Cerner
Brackets representing balance weight.

In this example each crank web is built up from a
Triangular Plate fitted with two Cranks, one of
which has its Boss in the centre of one side of the
Plate, the other having its boss at the apex of the
Plate on the inside. ¥When the two webs are com-
pleted they are joined together by a 17 Reod forming

SLIDE CRANK MOYEMENT

S.M.7T7 One of the disadvantages of a steam engine
of normal design Iz the great comparative distance
between the crank and cylinder cover, this waste of
space being largely due to the length of the connecting
rod necessary for economical working., Many ways of
reducing this distance have been invented from time to
time, and amaong these is the slide-crank. This ar-
rangement evercomes the difficulty of the connecting
rod entirely, and altheugh the frictional losses in the
maoving parts are slightly higher than those in the more
usual mechanism, the exceptional neatness of the
arrangement makes it preferable in many cases.

The base of the Meccano repraduction of the move-
ment consists of a 37" % 21" Flanged Plate fitced at ane

the crank pin on which is carried a Coupling. end with a Flat Trunnicen and three holes from che
The erank pin passes through the end trans- same end with a Trunnion, One of these parts
verse bore of this Coupling.  The end vertical supports a 337 Strip _whu.lc the ether carries a e} S M.76
tapped hole is fitted with a Handrail Support 53" Strip, both of which are connected together 3 [ L
representing a grease box, the shank of which at the point shown, by means of a 13" % 1" Double
is firced with three Washers to prevent it from Angle S'Lrlp._ The 51 Strip carries at its upper end a2 Double Bracket and a second similar
gripping the Rod. On one side of the crank is 2 short Rod part at a point 25" from the base. The two outer flanges of these Brackets support a 3
forming part of the crankshaft, the part on the ather side Strip on whm_h_t.wo Eye Fieces slide, these having been ficted before the Strip was finally
consisting of a considerably longer Rod carrying a Triple Throw Eccentricand a holtm_;l in position. 1t_shuuld be noted that Washers are placed under the 37 Strip on its
1 Sprocket Wheel. The Sprocket forms a connection between the crank- securing Bolts for spacing purposes, -
shaft and governor, The Eccentric, which is set at 180 deg. to the crank, s The two Eye Pieces are both arranged about " apart on a 5" Red, and are secured in
connected either direct to the valve or, in more complicated medels, to the position by Grubscrews,  The upper end of this Red may be extended as desired In order
valve gear. The connecting rod, coupling up the crank with the piston rod, to enable it to pass into the cylinder, The lower end of the Rod carries twe Collars each of
consists of 2 Rod of any suitable lengeh. If desired the Coupling may be dis- which is ficted u:u:? a 'ty TS}-Im'P 2 aungI I QFUIJ:“ ﬁtt!lé with two :\"ash:rs :achd{u;m :}I_':Ic
" - necessary con Eions. & Inner ¢oges the two Strips must be so arranged that the
Rénsedwithiand x:SEHip: thed o1 the sonnectlug corl shank of a 27 Bole 1 fits snugly between them without jaF:'nming, This Bolt isgal:ta.chcd to
TRIPLICATED CRANKSHAFT a Bush Wheel by two nuts, the shaft on which the Bush Whee! is fitted forming the
S.M.76. This model is a reproduction of a special formation of cranks

crankshaft.

designed primarily for use in connection with Doxford type diesel engines. A NEAT CRANKSHAFT
In these engines the cylinders each contain two pistons werking in opposite 5.M.78. This example illustrates a novel methed of building up small crankshafts of one
directions to each other, although both are actuated at the same time, One or more throws | that shewn is a triple-throw two bearing crankshaft.  The crank webs
piston moves downward as the other moves upward, the movement being are constructed by screwing the head of a grubscrew into one of the holes of a Cellar se
reversed for every cycle of operation.  This twin movement is coupled up that one half of its shank is left projecting beyond the surface of the Collar.
to the crankshafc by means of three connecting reds, the two outside A second Cellar is then screwed on to the shank of the grubscrew and
connecting reds working in unisen,as they areattached to the upper piston. tightened up so that both Collars are secured firmly.  The centre web por-

The main section of each threefold erank consists of two separate webs, tion consists of two Collars secured by grubscrews to a * spider,’” removed
each of which is constructed from two 217 Strips and two Cranks, these from a Swivel Bearing, so that they are at right angles to one anather. Grub-
Cranks being bolted to opposite sides of the Strips at each end. At the screws inserted in the remaining tapped

5.M.75

oint 10 the two webs are joined rigidly together by 217 Rod, a 34" Strip being carried on the 5.M.77 holes of the varicus Collars serve to
od between the two Cranks.  This Strip is coupled to the bottom end of the lower piston ’ secure in place the crankpins and journals 2
rod by means of an End Bearing. of the crankshaft, The connecting rods
cansist of Serewed Rods that are partially inserced in the grub-
e Each of the small webs % and 11 is built up from twe screw holes of Collars that turn freely on the crankpins.
ranks and twa 117 Strips, the entire assembly being
secured together by a single nut and bolt, Thn::e wihs SUN AND PLANET MECHANISM 3
are attached to the unoccupied ends of the larger S.M.79. " Sunand planet " gear is used to convert the reci-
cranks by means of 1° Rads carrying 334" Strips 121in 2 procating motion of a piston into rotary motion.  The Strip 1
similar manner to that already described, and pivotally represents the connecting rod, This Strip is bolted to a 57-
attached to the lower ends of 113" Rods by Bolis teech Gear Wheel 2, which is free te move about a Pivot Bole 3
carried in the threaded transverse holes of Collars. The secured to a 27 Strip 4. The Strip 1 should be spaced away
upper ends of the 111" Rods are joined by short Strips,the centres from the Gear Wheel 2 by means of a Washer placed on each y
of which are connected by a Coupling to the upper piston rod. of the two Bolts shown, in order that the Strip may clear the 5 ’
Similarly, a three or four-fold crankshaft may be built up on a second Gear YWheel 5 when in motion, whilst another Washer WL T
small scale suitable for a car engine or other similar movement. should be placed on the Pivot Bolt 3 behind the Wheel 2,  S.M.79 EELED
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DIESEL ENGINE CAMSHAFT
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Cranks, Cams and Eccentrics—(continued)

YWhen the Motor is set in motion, the Eccentric strap
strikes the upper end of the Rod once in each revelution,

S.M.B0. The cam in its various forms finds a wide range

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

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

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

The camshaft is supported at each end and in the centre
by 117 Angle Girders suitably braced by small Corner
Brackets. The cams are represented by Bolts screwed
into the tapped holes of Collars and their setting is deter-
mined according to the sequence in which the valves are
to operate.  Each cylinder in this example is fitced with
three valves, the two on the outside being the exhaust and
scavenger valves respectively.

The inlet valve rocker arm consists of 3 217 large radius
Curved Strip prvoted ac its centre hole on the same Rod as
the other wvalves already mentioned. The end of the
rocker arm, overhanging the cylinder head, is fitved with a Coupling in the lengi-
tudinal bore of which is gripped a 14" Rod. This forms the inlet valve rod, and the
valve spring is represented by a Compression Spring.  The various rocker arms
are prevented from meoving sideways by a series
of Callar and Washers arranged as shown,

A COMPACT TAPPET
MOYEMENT

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

The mechanism is mounted between the side plates
of a Ma. Eé Electric Motar. A 11 Pinion on the Motor armature spindle drives a
57-teeth Gear on a secondary shaft carrying a 17 Sprocket Wheel. This drives,
through a short length of Chain, a 27 Sprocket on a fod ficted with a Single Throw
Eccentric, the strap extension of which is passed through an Eye Piece 1 pivoted an
2 Pivar Bolt inserted through one of the Motor side plates.  Four Washers are
placed on the Pivet Bolt between the Eye Piece and motor side plate,

As the Eccentric moves up and dewn it strikes the end of the Axle Rod 2, which
is filed to a point te form the engraving tool. This
Reod is free to slide in a Double Bracket and 1372 7
Double Angle Strip attached to a framework of
Strips bolted to the side plates of the Motor. At its
upper end the Rod carries a Collar and Compression
Spring, and a second Collar, free to slide on the Rod,
is placed below the Spring for spacing purposes.

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

S.M.82"

: | connection, a second nut and bolt being used to form a stop,
| as shown, in erder to prevent the Pawl from being pressed

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

CAMS

Camsare used for a large number of purposes in Meccano
madel building, almest any design being possible with the
zid of remarkably few parts, Tappet rods for use with
the cams may simply consist of the edge of a Strip, ar, for
maore accurate wark, a small roller carried at one end of a
Roed or Strip. A small Flanged “Wheel or Pulley can be
used for this reller.

S.M.82. shows a ncat cam for use where a very rapid
action is not required. Each side consists of 2 157 Pulley
of Bush Whee! 1 and the two are connected together by
three Double Brackets 2. In order to prevent the rims of
the pulleys from being damaged, a Washer is placed an the
shank of each Bolc, between the Pulleys and Double
Brackets. 3

S.M.83, This Cam gives a rapid risc and fall of the Tappet
Red, with a quick reversal of the direction in which the
tappet is moving., This is accomplished by securing tweo 257
large radius Curved Secrips on a Face Plate as shown.

S.M.84. Where a comparatively slow rise but quick drop
is necessary, the Cam shown in this example will be found
useful. The Bush ¥Wheel forming the Cam disc is fitted with
a Paw| without boss. A nut and bolt form the necessary

"

level with the edge of the Bush Wheel,

5.M.85. Smaller reproductions of 5.M.83 can easily
be built up from a Bush Wheel, or other similar part,
and a 17 Corner Bracket as shown in the illustration.

VARIABLE ECCENTRIC 5.M.86

5.M.B6. ‘With the present range of Meccano Eccen-
trics it is possible to obtain throws of 3%, 17, and 1", and these will be found
suitable for most purposes.  Sometimes, however,
the necessity arises for an Eccentric giving a diffarent
throw, and with the arrangement shown in 5.M.86
itis possible to vary the throw within very fine limits,
It will be seen that the Eccentric is not mounted
direct on the shaft, buton a Threaded Pin screwed
tightly inte the end transverse tapped bore of a
Coupling, which is secured on the end of the Red.

By adjusting the positien of the Eccentric in rela-
tion te the Coupling, it is possible to obtain a
maximum throw of 1, which can be reduced until
no mevement at all is given to the cannecting link.
By substituting 2 Crank for the Coupling, or by
using a Triple Throw Eccentrie, further variations
are obtainable,
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Section VII.

A SILENT OVERHEAD CAMSHAFT
DRIVE

5.M.B7. Owerhead valves have become common on
motor car engines because they are more efficient than
side wvalves. The walves of such engines can be
operated either by racker arms and push rods from a
camshaft placed in the position usual with side-valve
engines, or the camshaft itselfl may be placed above the
head and parallel with the crankshaft, so that the cams
act directly on the ends of the rockers. The
latter method is the better of the two for
many reasons, but the drive from the crank-
shaft to the everhead cam-
shaft must possess  hard-
wearing qualities be com-
paratively noiseless, and must
not require constant check-
ing for adjustment, 3.M.57
illustrates 2 Meccano deman-
stration model of a novel
form of patented overhead
camshaft drive.

The model consists of two
Rods mounted in suitable
bearings one above the other,
The lower Raod is driven in
actwal practice by a 2:
= reduction gear off the front
end of the crankshaft and the
upper Rod represents the overhead camshafe. Each
Rod has three Eccentrics secured to it, the paint of
maximum throw of each being 120 degrees from
that of its fellow on the same Rod. Each set of
Eccentrics on the lower Rod is connected
to those an the camshaft by Strips
S.M.87 bolted to the eccentric  straps.” Care-

ful adjustment of the Eccentrics on their
respective Rods In relation te one another is necessary in order to obtain a smoath
and easy drive.

SMOOTH MOVYEMENT CAM

5.M.BB. The cam disc consists of a 13" Pulley attached by one nut and bolc
te a Face Plate. The Rod carrying this Face Plate is journalled in the model in
one of the holes of the vertical I‘:Iraltrl.!. and also in the boss of 2 Doubkle
Arm Crank. The end of the ;ﬂd passes for a distance of about §”
through the boss of the Face Plate,  This shaft excension alse passes
through the inner hole of the 13" Fulley, and in this way prevents
the part frem twisting on its ane retaining bolt.

The tappet arm is represented by a 417 Serip carrying at its fixed
end a Crank. A Pivot £alt passes through this Crank and is locked to the vertical plate by means
of two nuts,  As will be seen, the edge of the tappet arm rests in the groove of the 12 Pulley,
the I:nm*em: nt being transmitted to the desired point by a Strip pivotally attached to the tappet
as shown,

BIG END FOR MECCANO CRANKSHAFT

5.M.B?. The Meccano Crankshaft is designed to give a stroke of 1%, but because it is made
entirely from one length of red it is often difficult to design a suitable big end for use with it.
If Strips are to be used to represent the connecting rod, their ends can easily be passed round the
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angles of the crankshaft, but where a Rod is to be used to represent the connecting rod, the
H!.ta;hme.:[: will prove somewhat more complicated,  5.M.89 illustrates one method of accom-
plishing chis.

A Spring Clip 5 is first clipped on to the centre of the cranked portion of the Crankshaft, and
on each side of this is carried 2 Washer. On the outside of each of the Washers is placed 2 13
Strip, and these are connected together by means of a Coupling 1. A 4* Bolt 3 passes completely
through the two 14 Strips at their centre holes and also through the inner transverse tapped
hole of che Coupling 1. The outer tapped holes are fitted with Set Screws 4 under the heads of
which a Washer is Eiacnd. These Yashers allow the connecting rod 2 to pass into the longi-
tudinal bore of the Coupling easily. a Grub Screw holding it securely in place.

QUICK ACTIOMN CAM MOVYEMENT

5.M.90 In contrastro5.M.88, this mechanism has been designed togive
a sharp drop ence every revolution. It is shown in the illustration
fitted into the Meccano Loom, Leafler Mo. 162, but it ean be incor-
porated in a great many other models. It can alse be used as a quick-
return motion if the tappet rod is loaded sufficiently with Springs.

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

The tappet arm is buile up from two 51° Strips bolted to-
gether at the moving end by two nutsand bales,  Oneof these
bolts alse holds a 27 Flat Girder in place, and the other,
although passing through both the Flat Girder and Strips, isa
pivoted joint anly, by means of which an End Bearing is
secured to the tappet arm. This End Bearing is secured to
the bottom of a long Rod, which,in the Loem, couples up the
cam mechanism with the picking mechanism.

The stationary end of the tappet arm is fitted one hole from
the end with a 3* Bolt. The shank of this Balt
carries a Collar for spacing purposes, and the entire

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

Side play in the tappet arm is prevented in the
[D“owing manner, Two vertical 317 Strips are
secured together at cach end by 37 Bolts, Washers
being placed between the Strips for spacing pur-
poses. The 2° Bolts each
halda 4" % §° Angle Bracket
in place, by means of which
the 33" Strips are attached
to two transverse Strips
of any suitable length.
The centre section of
the tappet arm passes between the two Strips
the inner faces of which take up any lateral
strain applied to the movement. If necessary
the mechanismn  may be spring loaded by
connecting one end of a Spring to the 5% Strips four holes fram
their lower ends. The free end of the Spring may then be at-
tached by a §” Bolt to the bottom row of holes in the 5373 2%" Flat
Plate already mentioned.
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Section VIII.

PAWL AND RATCHET FREE WHEEL

S.M9l. A " free-wheel " movement of this type can be used in all models where it is
required te transmit the drive in one direction only, as in medel bicycles clock-winding mechan-
isms, models operated by treadles, pedal moters, ete. It is invaluable also for converting
reciprocating motion Inte intermittent rotary motion.

The free-wheel mechanism is shewn attached to 2 37 Sprocket Wheel, but
this may be replaced by a 33" Gear Wheel, large Pulley, or Face Plate, etc.
The Sprocket revolves freely on its axle, but is kept in pesition by the
Ratchet Wheel secured ta the axle on one side and a Collar on the other side,

Two Pawls are mounted pivetally an the face of the Sprocket bg:arnua.ns of
Pivot Bolts and leck-nuts, and are held in engagement with the Ratchet by
pieces of Spring Cord attached to Set-Scerews in the Pawls and also to the face
af the Sprocker. It will be evident that the axle and Sprocker YWhee! can
each move independently in one direction only. The driving power may be

imparted primarily to either the axle or the Sprocket, to suit
requirgments,

FRICTION FREE WHEEL

5.M.92. The usval type of free
wheel makes uwse of pawls and
ratchets as illustrated in 5.M.91,
but In this example an interesting
substitute has been found for this
noisy and often cumbersome ratchet O
type of mechanism.

A Coupling 3 is sccured to a Rod,
which also has 2 Flanged Wheel 1
mounted freely on it, The Flanged
YWheel Is spaced away from the Coup-
ling b&' four YWashers, and is attached to
a 1" Gear by a Socket Coupling. The

Rod that carries also a 27 Sprocket Wheel,

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

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

These advantages render it particularly suitable for use in, say, the Meccans
medel of the Constantinesco Terque Converter.  In the existing madel a paw|
and ratchet device is employed, and in certain conditions of working the paw|
may fail to make proper engagement with the next tooth of the ratchet., With
this apparatus, however, the slightest reverse movement of the Flanged Wheel
locks the two parts of the free wheel together.

CORD OPERATED FREE

WHEEL

5.M.93. Althaugh this movement is considerably simpler than 5.M.92 and almost as efficient,

it is uasuitable for heavy transmission owing to excessive wear of the cord. 1t will be found an
excellent substitute for more complicated mechanisms of a similar nature, however,

17 Gear meshes with a second similar Gear secured on a

| In each of the end transverse bores of the Coupling is
secured a Threaded Pin in such 2 manner that the square

CLUTCHES AND FRICTION DRIVES

This free wheel comprises twe 3° Pulleys joined together by means of two 27 Screwed Rods,
Four nuts on cach of the Rods serve to hold the Pulleys such a distance apare that two 14" Flanged
“Wheels 1 can be accommodated in the space between.

The Flanged Wheels are butted together face to face and secured on a
turn in the bosses of the 37 Pulleys. A short length of Meccano Cord 2iis doubled and wra ped
reund the YWheels, and the free ends are then passed through the loop farmed in the cord and
secured to one of the Screwed Rods as shown in the illustration, It will be
faund that when the 317 Red is prevented from rotating it is possible to turn
the 3° Pulleys easily in one direction, but in the reverse direction consider-
ably greater effort s needed.

'Irhis apparatus could be included in the drive of 2 model Big Wheel or
roundabout so that, when the Motor is stopped, instead of the model
caming te an abrupt standstill and straining the gearing, it comes to rest
gradually.

S.M.93a. |f space 1s very limited and the load somewhat bigger than is
thought desirable to drive through 5.M.93,an
Anchoring Spring for Cord will be found to
act perfectly.  The spring is mounted on the
= Rod carrying the Gear, preferably a 37-teeth

Gear, that is to freewhesl, A £ X 1" Angle
Bracker pctached to the Gear
at one of its ocutside holes is
secured in place in such a way
that its horizon- .
tally arranged hole
fits aver the loop
of the Spring.
YWhen rotating ane
way the Gears tend
to unwind the coil of
the Spring, and it is thus
prevented from  grip-
ping the Rod. When the Gear rotates in
the opposite direction, however, the coiled
spring tends to grip the Red, and in this way
a positive drive is imparted to the driven
shaft.

The excessive friction of this
mechanism  when  free-wheeling
will prahibit it from many models, .
but no doubt many cccasions will eccure when it will be found useful.

CLUTCH CONTROLLED GEAR-BOX

5.M.94. This example shows an extremely simple and efficient gear-box
of the constant mesh type. The great advantage of this type is that the shafts
de nat have to be meved in order to change gear, hence the driving connections
are simplified and wear and tear on gears is minimised.

The driving shaft has two 17 fast Pulleys 3 and & secured toit.  Placed against
these Pulleys, but loose on the shaft, are a 50-teeth Gear Wheel 1 and 17 Gear
Wheel 2. Also an the shaft are two Compression Springs mounted between
Washers and placed one on each side of a Collar &, which s also free on the shaft,

The Collar is connected to a lever 5 that is attached pivetally to the base
plate by a bolt and two locknuts, With the lever normal, or in the central
position, no power is transmitted to the secondary Rod 7, but on moving the
lever to ane side or the other, one of the Springs is caused to press (ts respective Gear Whael

35" Rod that is free to

X

5.M.91
firmly against a rubber-shod Pulley, and consequently the Gear Wheel commences to revelve

" solid" with the driving shaft, while the other Gear Wheel continues to ride idly upon it. Hence
slight movements of the lever 5 will throw the Red 7 out of engagement, cause it to be driven
at the same speed as the driving shaft, or te rotate twice as fast as the driving shaft,

It should be 2 simple matter to construct on the lines suggested aboveavery efficient gearbox,
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Real Engineering

MODEL BUILDING WITH

MECCANO

in Miniature

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

and eomprises a great number of mechanical elements, These include Perforated

Strips, Plates, Angle Brackets, Cranks, Couplings, Pulley Wheels, and Gear Wheels of
various sizes and ratios.  These elements are capable of being used inan unlimited number of
ways, making possible the construction in model form of almest 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

Maodel-building with Meccano is really fascinating.  As long as one (s oecupied by repro-
ducing the hundreds of models shown in the Instruction Manuals |t is extremely simple and
casy, and no undue brain work is necessary, Mo Meccano boy is content ta butld enly the
models illustraced in the Manuals, however, for every thinking boy is keen to invent and likes
to build maedels from his own ideas.

With this in mind, and to assist boys to base their models an correct engineering
practice, we have collected and classified a number of Meccano mavements, that have to a
certain estent become standardised.  Thaeis to say these movements may be applied to more
than one moedel—in most eases without any alceration, but in some few instances with anly
slight alterations, to the standard movement.

Those wheo invent with Meccane will find these movements, which we now publish as
v+ Srandard Mechanisms,” of great assistance |n helping o perfect their models. The move-
ments have been arrived at by careful thought and experiment, and some knowledge of the
principles involved in many of them will well repay the study of any bay incerested in
engineering. The various devices have been arranged so thit immediate reference may be
made to any particular motion that it is desired to incorporate ina model. There iz no
finality in examples of this kind, and others will be added in subsequent editicns of this book.

The Value of Meccano

While the greater propeortion of boys—or even men—in every generation possess a
desire 10 know just why the ~ wheels go round,” it has never been possible, prior ta the
introduction of Megcans, for the unskilled to make mechanical madels,

When you build medels with Meccano you use real engineering parts in miniature, for
they act in 2 manner precisely similar to the corresponding elements in actual practice. This
mears that with Meccana you ean aceomplish more than with any other system of model
construction,  Other systems attempt to attain the same abject by different methads, and
avail themselves of constructive elements that are not based on correct f-‘-ﬂdsiﬂ{'-ﬂfi"E principles
It is important to realise this, for if you commence with badly-designed parts you can anly
build a very limited number of models.  Even these will be construcred incorrectly and will
give you faulty ideas of the principles of Engineering.

Far these reasons Meccano becomes something more than a toy—it is an educational
medium of very real value, Professars of Engineering, bridge-building experts, draughts-
men, and others wha are in a position to judge, have from time to time pronaunced on the
Meccana system,  All have declired it to be conceived on sound lines and based on true

engineering principles.

We have numerous records in our files of large enginecering firms whe employ Meccano
for designing movements or engineering structures that they are about to build. Famaus
inventors use it for experimentingand far working out ideas, while in schools and calleges it
is used to demaonstrate all branches of mechanics.

Meccang Models are real Models

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

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

CONTENTS OF THIS MANUAL

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

I Levers Wil Clutches and Piston Drives | XY, Quick Return Mechanizms
" Pulley Systems 1% Governing Appliances x Steering Mechani
: : : ) g Mechanisms
. Belt and Chain Drives | X, Brakes l A" Traversing Mechanisms
. Gear Trains and Gear Boxes %l Raarl 4 Shafci Sori 4 Shock Absorb
Y. Flinetary and Epicyclic Gears ’ earings and Shafting Supparts HVIL prings-an oL Gl
Wl Intermittent Rotary Mations Xl Roller and Slide Bearings [ XVl Special Movements
Wil Cranks, Cams and Eccentrics ®IL  Applied Serew Mechanisms Iy,  Electrically Operated Movements
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Section VIII.

SIMPLE FRICTION CLUTCH

S.M.95. This type of clutch is suitable for use in model motor cars, etc, for it enables the
driving power to be picked up smocthly and gradually. The 17 Pulley 1 on the Rod 2 forms the
male portion of the clutch and is fitted with a §° Rubber Ring. The female clutch member
consists of a Flanged Wheel 3, with set-serew removed, placed on the
end of a Red 4,

The Flanged Whee! must slide lengitudinally on che Rod 4, and yet
be mounted in such a way that when it is engaged by the clutch
member 1 it transmits power to the Rod 4. This is accomplished in
the following manner. Two Angle Brackets, bolted to the Flanged
Wheel by 37 Bolts and spaced therefrom by Collars, engage by their
slotted holes with the shanks of two Set-Screws inserted in the
“spider " or central collar 5 of a Universal Coupling.  This ™ spider™
is secured to the Red &, and a portion of a Compression Spring & s
inserted between it and the boss of the Flanged Wheel. For this
purpose it will be necessary to cut the spring approximately in hall,
The Spring normally helds the Flanged Wheel in engagement with
the Rubber Ring on the Fulley 1, but the
Flanged Wheel can be foreed back an the Rad
4 toan extent just sufficient to throw it out
ufjgea.r with the clutch member 1.

he end of Red 2 should be allowed o
enter the boss of the Whesl 3, in order to
obtain additional suppart,  The elutch with- i T
drawal mechanism should consist of suitable arms or *' claws " resting
on the flange of the Wheel 3 and engaging its rim, 50 that by the opera-
tion of a convenient hand or foot lever, the Wheel 3 can be forced back
against the spring.

YARIABLE

5.M.96

5.M.95

5.M.96. The ingenious variable speed Fcar shown is based on the principle of the differential

SPEED GEAR

gear that forms such an impartant part of the transmission system of a moter car. If the gear
described here is compared with the Meccano differential gear 5.0.53, it will be seen that the
two mechanisms are very similar.  The Pulley Wheels 4 and 5 take the place of the road wheels
of a car, but are not secured to the shafc 2.

The drive is taken up by the 21" Gear Wheel 1 mounted on a 2° Rod journalled in a Double
Bent Strip and a Double Arm Crank. A & Circular Plate is fixed to a Bush Wheel on the end of
the Red, and drives twe 13" Pulleys fitted with Dunlop Tyres 4 andS5.
The Pulleysare held in Sacket Couplings. the inner ends of which
carU w Bevel Wheels. A “spider " 3 taken from a Swivel Bearing

niversal Coupling is fixed on the 8" Red 2 and earries two Pivet
Bolts. These Pivot Bolts are locked in place by Muts and each bears
a5 Bevel Wheel, which is spaced from the Nut by two VWashers,

Collars retain the Socket Coupling units in pesition, but sheuld
allow a little play between the Bevel Wheels to ensure free move-
ment. The Reod 2 is slidable, its movement being controlled by the
Bush Wheel 8 secured on the end of a 31° Screwed Red. This Red
is threaded through the boss of a fixed Threaded Crank and bears a
Coupling that |5 held in position by locknuts on each side. The
Coupling is alse passed over the end of the Rod 2 and is held between
the 3 diam. §° face Pinion 6 and a Collar. The Pinion 6 engages
a similar Pinion on the Red of the Pinion 7, which supplies the final -
drive. The Pulleys 4 and 5 are caused to rotate by the 47 Circular Plate, and the drive is taken
from the ™ splder ™ carr}ring the idle Bevel Gears.

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

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

Clutches and Friction Drives—(continued)

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

As It continues to slide to the right, the shaft 2 slowly rotates again, but this time in the
reverse direction, and the maximum speed is attained when the Wheel 5 is in the extreme right
of the Plate. Further movement is prevented by the
right-hand bearing.

AUTOMATIC CLUTCH

&.M.97. Electric Motors da not develap their maximum
power until the armature shaft has picked up speed, and
this device ensures that the Motor has actained the
necessary number of revelutions before the drive is
transmitted to the model. The Rod 1 is driven from the armature
shaft through a 17 Pinion and a 57-teeth Gear giving a 311 reduction,
A1 Pulley 2 is fixed on the Red which carries also a1” loose Pulley
fitted with 2 Dunlop Tyre and the 137 Pulley 3.

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

its Red until it is pressed againse the Dunlop
Tyre, sa forming a friction clucch. p =
A Coupling is carried on the end of the Rod 1 and has twe 37 ]
Strips attached to it by means of 7 Bolts.  Each Strip is spaced from
the Coupling by two Washers, and a 33" Strip 4 is retained in place on the
Rod between the two Strips. The Couplings 5 are
fastened on 17 Axle Rods and are fitved with similar Rods,
each of which bears two Collars connected by Spring
Cord.

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

This novel elutch will save wear and tear of the Motor, and will ensure that it s running as
fast as possible and that the maximum efficiency is being cbtained. The mechanism has certain
limitations, however, and pracautions should be taken in models such as lifts and cranes where
gravity is likely to take effect. The mechanism is of mest value in
demenstration [models where stopping and starting have to be
carried outlat frequent intervals,

2

SINGLE PLATE CLUTCH

5.M.98. The designing of a clutch that is compact, and at the
same time reliable, is by no means easy. This neat example of
Meccane clutch construction, is exceptionally small and neat, and
also very efficient, It is of the single plate type, and can be used in
many instances where the medel shown in 8.M.95 is too large.

The clutch consists of three main parts—che driving plate, the
floating plate, and the withdrawal plate, The driving plate, a 127
Bevel that is driven by the prime mover, is locse on the Rod, and the
floating plave consists of a 7 loose Pulley shod with a small Rubber
Ring.

The withdrawal plate is corﬁpcsnd of a §° Flanged Wheel and a Socket Coupling. A Collar
2 is secured to che Rod, its grub screws engaged with the slot in the end of the Socket
Coupling so that the latter is free to slide longitudinally to a limited extent, and yet at the
same time to turn with the Red. A small portion of a Compression Spring is placed on the Red
between the Collar and the Socket Coupling. The driving plate is kept in its position by the
Collar 3 ; the grub screws of the Collar 2 always engage with the slog Gfpthe Socker Coupling,
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Section IX. GOVERNING APPLIANCES

Some means of controlling or governing a steam engine is necessary in order to regulate ics
speed, either to adjust this to its special purpose, or to allow for variations in the load. The
inventor of the first practical appliance af this kind for steam engines was James Wate, and his
centrifugal governor is still largely employed.

WATT'S CENTRIFUGAL GOVERNOR 5

5.M.99. This mechanism is simple but remarkably efficient, and can easily
be used to control Meccane madels.  The governor shaft, a 64" Red, is jour-
nalled at its upper and lower ends in cranks artached to suit-
ably placed Strips. At a point 2ins. from the top of this Rod
a " spider,” taken from a Swivel Bearing, is locked in position,
and in two of its opposite tapped holes 1" Boles are ficted. The
Bolts carry Boss Bell Cranks on their shanks, and these arc
lecked in position by nuts. 2

The lower arms of the Bell Cranks are extended by 3° Strips,
at the bottom of each of which a 17 Fast Pulley is secured by
means of 2 §° Bele. The ends of the upper arms of the Bell
Cranks are pivotally attached to pairs of Flat Brackess, and
these in turn are lock-nutted to
£ L” Angle Brackets. The
slotted holes of the Angle Brackers
are used for this purpose, and
their round heles are wtilised for
- securing them to the bottom face
of a Bush Wheel. This part is
fixed to a similar part by means of
two 17 Bolts, and both Bush
Wheels are allowed to move freely on the
vertical 61" Rod. ‘Washers are used to space  S5.M,
the two Bush Wheels apart. loo

The end of a Bolt fits in the space between the
Bush Wheels. This Bolt is fixed in the end hele of a long lever that
transmits the vertical movement of the Bush Wheels to the valve
contrelling the speed of the englne.

ELECTRIC MOTOR GOVERNOR

s
1% m S5.M.100. The Meccano b-volt Electric Motor is moun ted at one
end of the base, which is composed of Angle Girders bolted together.
The governor spindle is 2 31" Rod journalled in a reinforced bearing consisting of 2
Double-Arm Crank and a Double Bent Strip bolted to ane of the cross girders in
the base. The governor cansists essentially of two Simple Bell Cranks pivoted on
%" lock-nutted Boles at the ends of two horizontal 33" Strips. The latter are
secured to the head of the governor spindle by a Collar, Ordinary boits are
passed thraugh the centre hales of the 32° Strips and are inserted in the set-screw
holes of the Collar, two Washers on each belt being used for spacing purposes.
These Bolts must be tightened up very securely.

The upper extremities of the Bell Cranks 4 are each weighted with two 3°
Pinians secured to 11" Rods passed through the end heles of the Bell Cranks.
Links composed of 11" Strips are attached pivotally by means of lock-nutted
balts to the other ends of the Bell Cranks, and the lower ends of the links
are attached in a similar manner to two 17 £ Angle Brackets bolted to the
top 27 Pulley. These Pulleys 2 are connected rigidly togecher by means of 2
Bolts. The latter are first secured to the upper 27 Pulley, and the lower
Pulley is then fixed to the shanks of the bolts by means of further
nues,

The distance separating the two Pulleys should be such that
the Threaded Pin on the Strip & can easily pass between them, A
Compression Spring is inserted between the Pulleys 2 and the
Collar carrying the 33" Strips forming the head of the governor,

The 55" Strip & is attached pivorally by a lock-nutted balt to a

5. M.59

14" Angle Girder bolted to the Metor side plate.  The other end of the Strip & is provided with
a contact stud consisting of a Spring Buffer.  The 417 Rod 10 is covered carefully for a portion of
its length with brown paper gummed to the Rod. One end of a length of Resistance Wire,
Electrical Part Mo, 1381, is secured to the Bolt shown inserted in
the Collar 11 on the Rod 10, and is retained in position by a nut,
The wire is laid on in a smooth spiral over the brown paper, and
finished off a short distance from the top end of the paper, which
insulates it from the Rod 10, except at the point of connection of
0 the Collar 11,

The Double Arm Crank ? is attached to the Argle Girder on
which it is mounted by two & B.A, Bolts, and is insulated from it
by Insulating Bushes and Washers. One of the 6 B.A, Bolts is
provided with a Terminal. Another insulated terminal is secured
to che same girder, and is connected to the Motar terminal & by a
short length of wire, The remaining terminal of the Motor is
earthed by connecting it to the frame of the model. The con-
nectiens from the source of current employed are made to ter-
minals 12 and 13. The current flows through the Resistance
Wire, and the length of this In the circuit is increased by the action
Il of the governor when the speed Increases unduly,

CENTRIFUGAL HIGH-SPEED GOVERNOR

S.M.101. This novel
type of governor has
been designed for in-
corporation in a model
gramophone, the turn-
table of which must be
rotated at a constant
speed, usually 78 ropam.
. The governor described
here is particularly useful on account of its compactness.

Two Angle Brackets are fixed to a Double Arm Crank and are
spaced apart by Washers., Between the Angle Brackets a Double
Bracket and two Flat Brackets 1 are placed. The Flat Brackers
are bent slightly and are held up by che Balts that fix the Double Bracket in place.

The shorter arm of a 17 » 27 Angle Bracket is pushed under the Double Bracker at each side,

and the Red in the boss of the Crank is pushed through to hold the Brackets in position. A 147

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

When the balls are in their places the, 117 % 1* Do uble Angle Strip 2 is passed
over the end of the Rod and is held by a Compression Spring,

HEAYY DUTY CENTRIFUGAL GOVERNOR

5.M.I02. This governer is designed primarily for use in large stationary
engines that rum at comparatively slow speeds.  For engines of this type large
governor balls are necessary.

The governor Rod is fitted at its upper end with a Bush Wheel to the under side
of which two Double Brackecs are fircted.  Each of these Double Brackers is fitted
with pivotally attached 147 Strips, the lower holes of which are connected to
further 14 Serips.

The Rods, linking up these Strips, carry 137 Flanged Wheels representing the
governor balls.  The lower ends of the second set of 157 Serips are lock-nucted to
Diouble Brackets that in turn are bolted to the upper face of 2 pair of 2° Pulleys
free toslide on the Rod.  These Pulleys are secured together by 47 Bolts, sufficient
space being left becween them to allow the shank of a Bolt to pass.  This Bolt is
secured to one end of the governar arm.
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Section IX. Governing Appliances—(continued)

MINE CAGE DEPTH INDICATOR

P S5.M.103. This cage depth indicater will add interest to any Mec-
Pl \\ cang model pithead gear. It consists of two Flat Plates, connected
il by ‘_II together by Angle Girders bolted to Flat Girders. The dial is part of 2
| 2] Theodolite Protractor, Part Mo, 135, and should be marked off to
" represent feet or inches.
I Two17x1" Angle Brackets and a 37 Strip are secured to one of the
i/ side Plates, a Washer on each retaining bolt serving to space the parts
;| fram the Plate. Before fixing the Strip in place, however, an Eye
Piece should be
placed on it as
shown, A 17 Rod
is fixed in the
boss of the Eye
Piece, a Coupling
& being fixed on
" the  projecting |
end of the Rod
and a b2
Screwed
passed  through
the centre tapped
bare. The Screwed
Red is journalled in the
17 % 1" Angle Brackets, and
carries a §° Contrate Wheel,
A X7 Pinion ona Rod journalled
in the Flat Flates, meshes with the 37 Contrate, and a 1%
Sprocket Wheel connects it by Sprocket Chain to the
model. A length of Chain is secured to the Eye Piece, led
over a guide Sprocket and over the Sprocket on the pointer
Shaft, and then finally attached to a 25-gramme Weight,

GRAMOPHONE TYPE GOYERNOR 4

S.M.104. This type of governor is used almaost exclusively in gramophone meotors,
and ether clockwork mechanisms and therefore can be applied successfully to any of
the clockwork motors in the Meccanoe range.

The thin spring strips to which the * bobs ' are attached
in the actual device are represented by short lengths of
Spring Cord carrying Threaded Bosses that are secured in 3
place on the Spring Cord by grub-screws, inserted in the 4
ends of the Bosses and screwed home.

Cne end of each length of Spring Cord is fixed to bolts
inserted in the set-serew heles of 2 11 Pulley 4, fixed toa
44" Rod ; and the other end is attached in a similar manner
to a Bush Wheel 1. The latter must be free to slide on the
Rod, and therefore the bolts in its boss should not be
allowed to touch the 45" Rod.

The speed that the governor is expected to maintain can
be varied by turning the Bush Wheel 3, which is attached to ;
a Screwed Red. On this Rod is mounted a Threaded Boss attached to 3
Coupling 2, which carries the §” Bolt and slides on a guide Rod.

AUTOMATIC VARIABLE SPEED GEAR

Te effect a change of speed in certain types of gear-box it is necessary to slide gears into or out
of mesh by means of a lever, This methed has mzny disadvantages, and several ingenious devices
have been invented to make the action automatic or semi-automatic, particularly in the gear-
boxes of motor-cars,  S.M.105 shows a Meccans example of such a mechanism.

The driving shaft 2, which is connected by any suitable means to the Motor, carries a Face

2-‘

5.M.105

22

Flate, and is journalled freely in two Corner Brackets that form part of the frame. A 617 Rod is
free to slide in its bearings, and is fitted with a 17 fasc Pulley 7, which i3 fitted with a 1° Rubber
Ring that engages with the surface of the Face Plate and is kept in close contact with it by a
Compression Spring on the Rod 2. The governor consists of two Bush Wheels 4 and 5, te each
of which two Couble Brackets are bolted rigidly. The links are attached pivatally to the Double
Brackets by means of locknutted bolts and are passed on to 157 Rods, on which are mounted the
17 Gears forming the weights, Short lengths of Spring Cord, attached to the links as shewn,
tend to prevent the governor functioning at too low a speed, and also to return it to naermal
after operation,

The Bush ¥Wheel 4 is secured to the Rod 3, but the Bush Wheel 5 is free upon it and is con-
nected by a Socket Coupling toa &7 diam. 17 width Pinion, A Threaded
Pin &, by engaging the groove of the Secket Coupling, prevents longi-
tudinal movement of the Bush Wheal 5. The Pinion is in mesh with a
57-teeth Gear Wheel secured rigidly to the driven shaft 1.

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

AlR BRAKE GOYERNOR

5.M.106. When using 2 Meccano Clockwork Motor it is often found
necessary toapply a slight retarding force in order to increase che length
of the Motor’s run, and this can be accompiished efficiencly by this
mechanism.

The driving shafe of the motor carries, in addition to the Sprocket
Wheel driving the model, a 57-teeth Gear 1 that engages with a 1~
Pinien. This Pinien is carried on a 27 Rod that also supports a fan wheel
5, the blades of which are composed of 24° Flat (Eirde_rs bolted by
means of Angle Brackets to a central Bush Wheel.

The Flat Girders forming each vane must be covered
on one side with a piece of the paper. By this means air
leakage through the holes is prevented and full use is thus
taken of the resistance area available.

FLYWHEEL GOVERNOR

5.M.107. Most devices that are ficted to steam engines
to  keep the [FE]T l. = -

S.M.104

speed constang
I under widely
varying loads
take the form
of a centrifugal
s ovyernocr.
Another type
of governor s illustrated by this mechanism,
and the manner in which it contrels the engine alse
differs frem the usual arrangement.
The device consists essentially of a weighted arm
5, which is mounted * off centre '’ so that it is
sensitive to changes in speed of the flywheel, Itis
connected by a 14" Strip to a second pivoted Strip 3,
which is attached to the slide valve red 2 at the
point 4. As the end of the weighted lever flies
outward,due to an increase of centrifugalforce, when
the speed Is increased, the lever is moved nearer the
centre of the wheel, and so the radius of eccen-
tricity of the point 4 is decreased.  This means that
the travel of the slide valve shortens, and therefore
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IX.

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

The Curved Strip 5 is pivoted to 2 3° Bolt and spaced from the Hub Disc
by Washers so thac the heads of the retaining bolts of the Threaded Bosses
forming the weights do not foul the Hub Dise. The Strip is prevented
from flying outward too freely by a length of Spring Cord &, ane end of
which is secured to the Hub Disc and the other end to one of the bolts
holding the Threaded Bosses.

The Spring Cord is passed half-way round the pivot of the Strip 5 befare
being fixed in place. The Strip 3 is{nlteé to a Crank that is free to turn
on a Pivot Bolt secured to the Hub Dise. The model may be set in
maotion by turning the handle 1,

CRANE LOAD INDICATOR

5.M.108. This ingenious mechanism is knewn as the Vickers-Nash Safe Load
Indicatar, The jib head pulley is mounted on an eccentric arranged in such a
manner that the weight on the hoisting cord tends to turn the secentric. A

- tension arm attached to the eccentric is
connected to a sliding rod on the indi-
cator, the red being provided with a
stout compression spring to counteract
the pull. When a heavy load is being
raised there is a greater pull on the
sliding rod and the springiscompressed;
the rod causing a pointer to move
across a scale to indicate the relation
of the load to the safety limic,

The tension of the spring is governed 4
by a bell crank  bearing on a cam, fitted
with a lever connected up in such a
manner that, as the ib of the crane is
lowered, the compression spring is
released so that it requires a smaller
load to move the pointer to the danger
position. When the danger mark is
reached an electric alarm bell is brought
into operation towarn the crane driver,

The arrangement at the jib-head is
shown in §.M.108a, and it will be seen that the Pulley 1 is supported on a 17 Screwed
Rod rigidly secured to two Double Arm Cranks 3, The Coupling 2 is carried on the
same Rod as one of the Cranks, and a length of wire 4 connects with
the mechanism shewn in 5.M.108,

The connecting wire is attached to the 3° Strip 5, which is free to
slide in two Eye Pieces. Spring Cord Is atlachu:lpto the Strip and to
one arm of the Bell Crank 6. A 27 Balt 7 fitted in 2 Collar bears
against the other arm of the Bell Crank and serves the urpase of the
cam in the actual mechanism. The Collar is grlppccran a §" Bolt
screwwed inte a Threaded Boss so that the two are fixed securely
together. A Threaded Pin is serewed into one of the tapped bores
of the Threaded Bass, and carries a Collar to which a Reversed Angle
Bracket is piveted and connected by the 15" Strip & to a fixed 117
Strip actached to the base of the crane.  As the |ib is raised the 2
Bolt 7 depresses the Bell Crank 6, thus increasing the tension of the
Spring Cord. The pointer consists of a 2° Axle Rod pivoted on a
bolt, inserted in the tapped bore of a Collar, and connected to the
sliding Strip in a similar manner.

The scale can be cut from a piece of stiff white card and should be marked
off to indicate " Danger,” ™ Maximum Load,” and " Safe Load ™ as
illustraced.

Section

Governing Appliances—(continued)

JIB RADIUS INDICATOR

S5.M.I09. The load capacity of a jib erane varies according to the particular angle of the
iib, for the tendency of the crane to everturn increases as the jib approaches the herizontal
position. A radius indicator tells the operator at a glance the position of the [ib, and the
maximum load that he can handle safely withous ine reasing its angle, thus speeding up luffing
movements,

The Meccano radius indicator consists of a Coaupling 1 that Is free to turn about the 14°
F‘.?_g 2, which is gripped in the bess ef a Crank 3 bolted to the upturned flanges of the jib
girders,

It carries in its upper end a further 15" Red 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, na
matter in what posicion the jib Is placed. A dial 6, shaped from a piece of stout
cardbeard, is bolted at 7 1o an Angle Bracket attached to the jib.

The Rod 2 passes threugh a hole in che dial and carries two oF three Washers
to space the Ec-upllng 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 loud hook for each position of the s
pointer marked on a card. 5

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

ELECTRIC MOTOR
CONTROLLER
S.M.110. The
electric controller
shown in the photo-
graph is designed to
regulate the speed
of the Meccano
&-volt  Electric
Motors, The device | — : :
can be incarporated B = [J \ -
in almost any model - rl e
that is driven by a &-volt Moter. S.M.110

The resistances are formed from any length of Spring Card, which must be

epened out so that none of the coil is in contact.  The gpring Cord is attached

at equal distances to & B.A, Bolts 1, which are insulated from the Bush
4 Wheel 2 by means of Insulating Bushes and Washers, The heads af

the Bolts %rm the contact studs. The seventh stud 3 is not con-
nected in any way, and forms the * off * pesition of the switch, The
switch arm consists of a Double Arm Crank carrying a Spring Buffer
5, the head of which presses lightly on the contace studs, The switch
arm pivets on the upper end of the supporting Rod and is retained
in place by a Collar 7,

One of the Motor terminals is earthed by connecting it to the
3 meul frame of the model, while the other terminal is connected
direct to ane terminal of the accumulater. The remaining terminal
of the aceumulatar is connected to the terminal 8, which is mounted
an the shank ef the first contact stud.

In order te limic the movement of the switch arm, a stop 9, con-
sisting of a portion of a Spring Buffer, is bolted to the Bush Wheel 2.
When the contact 5 is pressing on the contact stud 3, ne current is
supplied to the Motor,
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Brakes form the subject of many interescing and ingenious

S.M.01l. The most ele-

mentary form of band brake is
shown in model form in 5.M.
111. In this example the brake
lever consists of a 31" Scrip 1,
pivotally attached at a suicable
point on the frame of the
medel to be fitted by means of
a lock=nutted §° Bolt 2. The
driven shaft & is fitced at one
end with a 17 fast Pulley 3
round which a short length of cord is passed. The tweo ends of
this cord are secured to the brake lever at the points shown in
the illustration,
_ Ifincreased braking effect is desired a larger Pulley may be used
in place of the 17 fast Pulley 3, the brake lever 1 being attached in
2 lower position if necessary. Alternatively a weight can be hung
from the end of the brake lever,

5.M.1H

BRAKE LEVER and QUADRANT

Meccane mechanisms, which reproduce faithfully practically
all the types of friction brakes now in use.

SIMPLE BAND BRAKE

]

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

One end of the brake cord Is attached toa 2% £ Angle Bracket bolted in 2 suitable

%uﬂe}r forming the brake drum
the cord is secured at the next to bottom hale of 2 37 Strip 1. This Strip forms the
brake lever, and it is secured to the frame of the model by a leck-nutted Bolr.

pesition on the model.  After passing round the 1* fast

SCREW and STRAP

S5.M.113. When a very powerlul constant braking effort is required 5.M.112 s
unsuitable, as the lever is liable to slip in its quadrant,  In such circumstances, there-
fare, a strap and screw brake is employed, far this is capable of exerting a powertful

bmkinieﬁurt and remains in any predetermined position.
The

rake drum 5, 2 11" Pulley, is mounted on the driven shaft &, preferably by two
Set Screws, as It is liable to vwist loose when under full braking strain. A cord 4, held

the handle.

If greater pres-
sures than the cord
can withstand arean-
ticipated, the 147 Pul-
ley may be replaced
by a built-up Pulley
farmed from aVWheel
Flange and two Face
Plates beolted se-
curel together,
Smn![}rdiameti:r lamp
wick will be found
to make an excel-
lent brake cord,

526249 9320

S.M.114
in place at one end by a §” Boltand two nuts, passes round the Pulley and che free end is secured
by means of a Bolt to a Threaded Boss 2,
This Threaded Boss is free to move in a horizontal direction when the 2° Threaded Rod 3 on
which it is carried is turned. The Threaded Rod is held in place at one end by 2

Collar and at the other by a 13" Pulley 1 that is fitted with a Threaded Pin to form

24

Section X. BRAKES

LIGHT DUTY BRAKE

S.M.114. It iz semetimes necessary, in the construction of model cranes,
etc., to apply a slight constant pressure to a gear change lever in order to
prevent it from slipping.  This can be accomplished in a number of ways and
ane very neat method is shown In 5.M.114,
The shaft carrying the gear-change lever, a
Crank ficted witha 23” Strip, carries at one end
a Spring Clip. The shaft is journalled in the
| top hele of a Flat Trunnion, the hole immediate-
Iy below being occupied by a §" X & Angle
Bracket, This Bracket is secured in place by a
nut and belt, the elongated hole of the part
being used for this purpose in order to enable adjustment to be
carried out. The two lugs of the Clip are in contact with the
Angle Bracker, and in this way the Spring Clip is prevented
from turning.

=

SIMPLE SCREW BRAKE

S.M.115. Ifa heavy load is to be held in a raised position for long periods the
normal type of either band or shoe brake is unsuitable as it is liable to slip. A
brake of the jamming type that is necessary in these circumstances is not
required to give a gradually increasing pressure, and therefore can be very robust and also very
simple in its construction.

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

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

SIMPLE INTERNAL EXPANDING BRAKE

S.M.116. This example is one of the simplest forms of internal expanding brake
that can be built with Meecano parts. The brake dise, or cover plate, consists of a
Face Plate 1 rigidly secured to the spring by means of two Angle Brackets, A
3" Belt is now inserted in two opposite elongated holes, and the shanks of these each carry 2
114" Serip 2and Collar 3. The two Collars are fitted with Set Screws each carrying one end of 2
length of Spring Cerd. This Spring Cord returns the brake to the " off " position after it has
been applied.

The 137 Strips 2 are connected by locknuts, asshown, to a 257 Scrip 5
that is pivoted, one hole from its inner end, on the rear axle. The lower 4
end of the 237 Strip is fitced with the rear end of the brake rod.

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

The brake drum may consist of cither a Wheel
Flange bolted toa 37 Fulﬁa}r or a Boiler End secured toa
similar part. The 3" Pulley, when
fitted witha 3° Dunlop Tyre forms
the road wheel. If a Boiler End is
used for the brake drum a 2° Dun-
lop Tyre may be pressed directly
on to it, the complete wheel and
brake drum being fixed on the
back axle by a Bush Wheel.

a.M.113
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Section X. Brakes—(continued).

INTERNAL EXPANDING BRAKE

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

The brake shoes consist of 227 Scrips 1, curved to
fit inside a Boiler End, and bolted at one end to a
Meccano Hinge, In their centre holes they carry
Threaded Pins that are free to slide in H:;ndrail
Supports 2 pivoted co the Face Plate on which the
brake is mounted.

The cuter ends of the shoes carry Angle Brackets
between which is a Collar 3 with 2 Threaded Pin
screwed into one of its tapped bores. The Pin is
passed through the Face Plate and retained in place by 2 second Collar
carrying the 3° Bolt 4. This is connected to che brake
operating lever, 8
The brake shoes fit inside a Boiler End attached to the road wheel and when
the Callar 3 is turned, the shoes are expanded and the
bolt heads pressed on the inside of the Boiler End, thus
retarding its rotation.  The shoes are normally held in
the " off " position by a length of Spring Cord, the ends
of which are attached to the bolts adjacent t3 those
carrying the Hinge. In the centre the Spring Cord is
fixed to the Face Plate by 2 nuet and bolt,

“SERVO"™ MOTOR CAR BRAKE

S.M.118. The device illustrated demonstrates che
principle of the Dewandre power braking system, used
on many medern cars and omnibuses. The 17 fast
Pulley 1 is secured to a Red driven from the armature
spindle of the motor through a gear train of %:1
reduction ratio.

A crossed belt ofm:ld 1'3i.i5 asssmi rgund the Pulleys 1 and
8 The latter Pulley is mounted at the bottom end of 3 27 3trip &, which is mounted
pivorally ona 37 Beglmnd spaced fram the Plate by a Washer. To the upper end

of the Strip is attached pivotally a 2° Strip and 2 27 slotted Strip & bolted to-
gether., AZ2" Boltisinserted in the slot of the Slotted Strip and two Washers

are placed on its shank ; the bolt is then secured by locknuts, 3.M.1a. and
spaced so that the Strip can slide freely on its shank, L

Pivoted to the link & is a 23° Strip 8 to which, in turn, is pivored
the 3° Strip 5and 13° Strip 7, by a & Belt.  This Bolt is carried in
the bottam hole of the 157 Strip, a Cellar and VWasher on the
shank of the Bolt being used for spacing purpaoses. ThE upper
end of the 157 Strip is connected pivotally to the two 17 <1
Angle Brackets, A 27 Rod is suitably journalled and two
Couplings are secured to jts ends to form eranks.

To one of these Couplings 2 117 Steip 10 is
attached pivetally and the centre hole of the
latter is connected to the 357 Strip as shown,

The brake cords are secured to the Strip 10
and the Coupling on the oppesite end of the 37
Rod respectively, and are then passed round the
14" Pulleys representing the brake drums. The
arrangement is shown in the illustration.

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

S.M.07

the left and drags with it the lever 8, thus adding considerably to the pressure of the 317 Strip
representing the brake pull rod. The Metor should be running in the correct direction to
ensure this result.

BRAKE FOR WINDING ENGINES

5.M.119. In che illustration is shown a type of external contracting brake that is
fargely used In colliery winding engines. 4.ZJn account of the large diameter of the
brake drum, and the large braking surface, a power-
ful braking effect is obtained by light pressure on 2
foot pedal.

Two 717 Angle Girders are bolted toa 557 % 24"
Flanged Plate, and to each of these two 317 Strips
are secured to form bea.rin,g% for a 247 Axle Rod
carrying the brake drum. The drum consists of
three 47 diameter Circular Plates spaced apart by
P two Washers on each securing Bolt. The wweo
outer Plates carry Bush Wheels, and in order to
place the wheels in correct alignment a Rod should
S.M.18 be inserted in their bosses before tightening up the

bolts that secure the Plates together.,

Four 35" Strips 5 are pivoted to the 747 Angle
Girders and at the upper ends of these the brake
shoes are piveted, Each shoe is formed by
ficting three 237 large radius Curved Scrips
together far each side, and joining the two sides
by Double Brackets. It is these Double Brac-
kets that come into contact with the Circular
Plates when the brake is applied. Two 17
Screwed Rods are fixed at the centre of each
shoe and pass through the upper ends of the
Strips 5, to be retained in place by lacknurs, B

A3 will be seen from the illustration, the right-hand shoe is pro- 5M-120 ;
vided with 17 Corner Brackets at each end and between cach
pair of Brackets is a Collar, The belts helding the Collars,
grip the Rods that are connected to the other shoe. The
other ends of the Rods also carry Collars that are piveted in
the end holes of 2° Strips that are attached to Corner Brackets
pivored at the points 4 to the brake shoe.

The twe 717 Angle Girders carry at one end 137 Strips that
cever the elongated holes and provide bearings for the Rod
carrying the operating lever. The latter Is made from two
45" Strips fitted at one end with a Double Bracket 1 and two
Angle Brackers to form a foot pedal.  The Strips are pivoted
in the third hele frem the oppesite end and are held in place
by Collars, At the end of these Strips a Collar is pivoted and
carries the Axle Rod 3, which is held in a further Collar at the
end of the lower pair of 27 Strips.

The Rod 2 is held in a similar manner to the upper pair of
2" Strips, and its lower end is pivoted 147 frem the fulerum of
the operating lever. When the pedal Is depressed the Rod 2
5 Is drawn dewnward and the Rod 3 is pushed up.  This move-

ment pulls the pairs of 27 Strips already mentioned, the left-
hand brake shoe then being pushed forward on the drum,
while the second shae is pulled an to it by the connecting rods
at the top and botcam,

INTERNAL EXPAMNDING BRAKE

5.M.120. This is similar in operation to other internal
cxpanding brakes described in this section, but is more suit-
able for adapting to Bowden cable control. Twe 17
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Section X. Brakes (continued)

Triangular Plates 1 are attached
pivotally b; locknutted 3" Bolts
to a Face Plate in the positions
indicated in the illustration, a
VWasher being placed on each
Bolt for spacing purposes.

Two 2° Bolts secured by lock-
nuts to the Triangular Plates serve
as brake shoes,and shore lengths of
Spring Cord connect them to-

ether, The operating cam is a
allar 2, the tapped hale of which
is screwed on to the end of a Pivert
Bolt. The Collar Is prevented
fram turning on the end of the
Pivor Bale by a Grub Screw, which
S.M.I21 is inserted in the opposite tagped
relen hole of the Collar and screwed against the end of the Pivor Bolt,

The Pivot Bole is journalled in a reinforecd bearing comprising a Flat Bracket spaced by a
Washer from the Face Plate, and a2 37 Bolt 3 is attached by a Collar to its shank. A Loom Heald,
or lengeh of wire, connects the §7 Bolu te the brake lever,

SELF-ACTING BRAKE FOR CRAMNES

5.M.121.  Safery devices now play a very impertant part in our everyday life,
and in every branch of engincering ingenious mechanisms are employed to minimise
the possibility of aceidents, This device is an Interesting example. It automatically
applies the brake to the hoisting drums of a medel crane immediately they are
thrown out of gear with the driving shaft. The shaft 1 is slidable in its bearings, and
carries a 37 Pinion that can be brought into mesh with a 57-teath Gear on the Red 2
or with a similar Gear on the Rod 3. The Rod 1 bears two fixed Collars, between
which 2 third Collar is free to rotate on the Rod ;and a bolt is inserted through
the elongated hole of a Crank and fitced with a nut before being screwed into tﬁe_
tapped bore of the centre Collar,

The nut locks the bolt in position and prevents it from touching the Red 1, but
should allow free movement of the Crank. The Crank is fixed an a 337 Axle Rod
journalled in a 21" » 1* Double Angle Strip, and a second Crank is fixed on the ather
end of the Rod.  To this is bolted a 237 Serip 9 bearing a Threaded Pin and serving
as the gear change lever, By moving the lever to the left the Pinion on the Rod 1 is
brought into engagement with the 57-teeth Gear on the Rod 2, and wich the lever
in its opposite position the Pinion is thrown out of gear and engaged with the Gear
Wheel on the Red 3,

Both driven Rods carry Ratchet Wheels fitted with
, Fawls £and & as shown in the photograph. The Pawls

and the Pawl 4 has a boltinits tapped hole,  The Collar

5, mounted on a sliding 33" Red 8, bears against the head of the
Bolt, the Rod being free to slide in the end hole of a 23" x17
Double Angle Scrip. At its outer end this Rod carries a Com-
pression Spring and a Collar.

SCREW OPERATED SHOE BRAKE

5.M.122, The mest powerful type of brake used in engineer-
ing is the screw operated shoe brake, the shoes being of the
external contracting type. Mine cage-winding engines and very
large cranes often employ chis form of retarding apparatus, |t
has the great disadvantage, however, of being semewhat slow in
SpEration.

The comparatively simple form of this type of brake shown in
the ifllustration on this page is constructed in the following man-
ner. The brake drum & is builc up from two 137 Flanged YWheels

i

are held in engagement by short lengths of Spring Cord 5. M.123 Washers are placed under the heads

which may by replaced by Wheel
Flanges if great pressure is required.
Each brake shoe consists of a 3§7 Strip
2 and 3 pivotally actached at its base
by a Double Bracker and 14" Rod to
the framework.

The inner end of the Rod is carried
inene hole of a 237 =17 Double Angle
Strip, while the outer end rests in a
sin‘rﬁzr'l;r positioned hole of a 237 "
Deouble Angle Strip. The Strip is
fitted with a Threaded Crank 5 that
moves laterally on a 31" Threaded
Rod 6. The end hole of the Strip 3 8
passes over the Threaded Red E
and that end of the Strip bears
against a Threaded Boss 7.

Cne end of the Threaded Rod is
journalled in the end hele of a
short Strip, the other end of this
Rod being fitted with a 15° Pulley S.M.124
1 and Threaded Pin forming a handle,

REVERSIBLE BAND BRAKE

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

The 12* Pulley 1 is secured to the shaft that is to be contrelled and is engaged by a
card 2, the ends of which are tled to the extremities of a 337 Serip 3. The latter slides
in an Eye Piece 4 secured to the frame. Two bolts are inserzed in the Strip 3 to
prevent it from sliding beyond certain limits.

INTERNAL EXPANDING FRONT WHEEL BRAKE

S.M.I24. In the design of front wheel brake mechanisms it is importanc
to keep the distance between the road wheels and the stub axle support
as small as possible. This point has been considered fully in the brake shewn
in 5.M.124. The stub axle pivor 1, which is journalled freely in the two
portions of the {rent axle, has mounted on it a Coupling that carries the stub
axle. This has secured rigidly to it a Face Plate, in the opposite slots of which
17 Bolts 2 are free to slide. Two

of each Belt, before inserting them
in the slots, Collars are secured on the ends of
their shanks. The Collars form the brake shoes, and a
short length of Spring Cord is attached to their set-
screws to keep them in contact with the cam.
The %” Bolts are actwated by a cam 3, which consists of
two 217 small radius Curved Strips bolted toa 217 Strip.

SAFETY CATCH FOR WINDING GEAR

S.M.125. The Compression Spring 3 1s mounted on the
Crank Handle 1 between the Collar & and 2 Washer, and
normally holds the Collar 2 against the inner side of the
plate, The Collar 2 is ficted witha 3" Bolt, and if the Crank
Handle commences to rotate, the head of this bolt strikes
against the stop 5 and prevents further movement.




meccanoindex.co.uk

Section XI. BEARINGS AND SHAFTING SUPPORTS

FRONT WHEEL DRIVE

S.M.126. A front wheel drive
arrangement similar to that fitted to
many sports cars, 5 shown in 5.M.
126 and can be fitted to almost any
Meccana chassis of suitable
size. The front wheel iz
carried on a 17 Rod jour-
nalled in the bosz of a
Double Arm Crank. The §
inner end of this Rod sup- |
ports a Handrail Coupling, |
the rounded portion of [
which fits into ene end of 2 §
Socket Coupling. b

Although the Handrail Coupling is free to move universally, it is prevented
from rotating free of the 3ocket Coupling by means of 3 ° (Eruh Screw. This
Grub Screw is locked inplace by means of a & Grub Screw passed into the opposite
hole of the Handrail Sulppnrt and the portion of the long Grub Screw that pro-
jects engages with the slot in the Socket Coupling,

The opposite end of the Socket Coupling carriss 2 Coupling by means of which
the drive from the differential is transmitted chough a Rod of suitable length te
this part of the movement. The Red is journalled in a bearing consisting of 14
* 4" Double Angle Strips bolted to the box girder type of front axle.

REINFORCED BEARINGS

Strip for spacing purposes.  The driven Rod is journalled in
the Corner Angle Brackets and carries a Pinion that engages
with the Worm. The slotted hales of the Brackers allow
sufficient adjustment to be made 5o that either a
| & or 1" Pinion can be arranged to mesh cor-
|| rectly with the Weorm.

I: A feature of this bearing that should
| not be overlooked is chat the useful
gear ratio of 251 Is provided by
employing a §7 Pinion, 5.M.131

KNIFE-EDGE BEARING

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

5.M.127. Where a shaft is subjected o unusual pressure it is advisable to SIPHON WICK LUBRICATOR
extend, or reinfarce, the ordinary b:a.rlng_:flurdcd by 2 Meccano Strip or Plate,  5.M.127 shows S.M.131. This illustration shows lubricators of the siphon type applied to a two-bearing
the methed adopted to reinforce the bearings of the back axle of a large Meccano Teacter. The crankshaft. The illustration indicates the general layout of the system and should enable any
axle is held ar each end in 2 13" Pulley 1, with set-screw removed, securely bolted to the side reader to instal a complete lubrication system in almost any model,
plate 2. The recess cut in the boss of the Pulley to receive the set-serew forms a ussful i

2 A Chimney Adagtur 2 forms an oil cup and a length of worsted is threaded through a

length of Spring Cord 3 and its upper end dipped into the cup. The lower end is
inserted in the set screw hole of the Double Arm Crank that forms the bearing at that
section of the crankshaft,

The Spring Cord gives a neat appearance to the whele system in 2ddition to farming a
convenient means oflcadinﬁ the worsted wherever it is needed. In the example illus-
trated it is held in position by the Grub Serew of the Crank 1.

It should be noted that the device will only work sarisfactarily when the oil cup is

receptacle for oil when lubricating the axle. Grease Cups alse can be fitted if desired.

ANTI-FRICTION BEARING

5.M.128. In actual enfin(-.ering practice, and alse in Meccano engineering, there are

various types of bath ball and roller bearings. The type shown in 5.M.128 is unusual,

and is specially suitable for delicate mechanisms, =
The axle carrying the flywheel, a Circular Plate, runs on the circumferences of four

Face Plates, which are journalled loosely on Pivot Bolts, The pair of Face Plates on each 5.M.129 above the level of the part requiring lubrication,

side are arranged so that their inner edges overlap one ancther by mounting the Pivot Boles 2ins.

apart. It should be noted that this device can be used only when the load on the axle is exerting BALL-AND-SOCKET JOINT

pressure in a downward direction for a load acting sideways orupwards would cause the spindle 5.M.132. Although it is not pessible to reproduce an actual ball-and-sacket joint with standard
to leave its bearings. Meccano  parts, a  close

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

WORM AND PINION BEARING

5.M.129. The compact rear axle drive unic illustrated in 5.M.12% is
intended chiefly for use in
small models of motor cars.
Twao Corner Angle Brackets
are secured by baolts passing
through ctheir  elongated
holes te a 11" Strip to which
a Double Bent Serip also is
secured. The Boxcarryingthe
Weorm s passed through the
centre hole of che Steips and
held in pesition by a Collar,
a YWasher being placed be-
tween the Worm and 1%
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Section XII.

SMALL BUILT-UP ROLLER BEARING

S.M.133. This bearing will be found extremely useful
where a very heavy load has to be supported on a compara-
tively small surface. The spider frame 2, consists of four
22" small radivs Curved Strips, belted together to form a
cirele, while the rollers are represented by eight &7 fasc
Pulleys, These 17 Pulleys are journalled on Fivor Bolts,
which are inserted in the transverse bores of eight Threaded
Bosses secured at equal distances round the circular frame
by means of 1" Bolts. Twe Washers are placed between
each Threaded Boss and the frame,  The set-screws of
the 17 Pulleys are removed to permit free rotation of the
wheels, while the Pivat Bolts are screwed into the Threaded
Bosses until they grip the shanks of the Bolts securing these
parts in place. Care should be taken to see that the Bosses
are secured rigidly and that the Pivor Bolts are correctly
arranged radially to the centre of the spider-frame.

The movable guide rail consists of a Wheel Flange
placed with its flat side against the corresponding flat side
of a further Wheel Flange secured by means of four 47 Boltsto #
the pivoting superstructure. The object of the first Wheel Flange is
to space the guide rail 3 away from the superstructure, thereby
securing sufficient clearance for the rolling Pulleys.

A overvical Axle Rod B secured in
the boss of the Gear Wheel 4 serves as
the axis of the medel, The spider-
frame is first placed over this Rod so
that the Pulleys rest upon theup-turned
flange of the fixed guide rail. The
superstructure is then Passed over the
Rod so thet the Wheel Flange 3 rests
uponthe Pulleys of the roller race,which
thus support the entire weight of the
rotating section of the model. The
relling surfaces so provided reduce
friction to a minimum, A Bush ¥Wheel
9 bolted to the supersiructure soryes
25 a reinforced bearing for the Rod 8,
and a Collar and set-screw 10 secure
the whole assembly together.

The vertical Red 11 and 1" Pinion 12

e

5.M.133

isa sufges:e.d method whereby the superstructure may be rotated about the axis 8. The Rod 11

should be driven by a motor or other seurce of power, housed in the superstricture.

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

LARGE BUILT-UP ROLLER
BEARING

S.M.134, Where a heavy mass 15 to be rotated,
it]is necessary to devise some method of relieving
the tremandous scrain that would be imposed upon
its bearings. The wsual procedure is te distribute
the weight of the mass over wheels or rollers
arranged at a distance from and rotating reund, the
central pivot.

S.M.134 is an excellent illustration of the type of
roller bearing frequently used in large cranes,

e T T
T TR i

S.M.134

ROLLER AND SLIDE BEARINGS

revolving bridges, and other heavy structures, The
lewer, or stationary guide rails 30 are constructed from
cight Channel Segments, and form a track upen which
the wheel race revolves.  This fixed guide is bolted to
the base by means of 1"x 1" Angle Brackets. The
Spracket Chain shown in this figure illustrates a method
of rotating the erane jib or other structure of which the
guide rails 3 form the base; a vertical driven rod,
situated on the rotating structure, <arries a Sprocket
Wheel placed within and engaging the chain loop already
= menticned. The latter is arranged round the series of
Angle Brackets shown and on rotation of the Sprocket
Wheel, the chain tends to grip the Brackets and becomes
immavable, whereupon the Sprocket commences to
travel round the chain, carrying the pivoted structure
& with it.

Eight Flanged YWheels &6 forming the wheel race are
mounted on the spider-frame
by means of 11"%}" Double
Angle Strips.  The revolving

guide rail 31 Is secured to the base of
the upper or rotating

part of the structure, 2
and restsuponthewheelsé

MECCANO ROLLER BEARING

S.M.135. The Meccano Roller Bearing ha®
been specially designed for use where the
built-up reller 5.M.134 is not strong enough.

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

The complete Geared Roller Bearing,
Part Mo, 187, consists of two geared Races, a
Ring Frame complete with rollers, and a ¢
Pinion to engage one of the Races. |

When using the Roller Bearing one of the |
Races must be attached to therevelving section
of the crane while the other is bolted to the
base. Between these two portions the Ring ; i
Erame with rollers in position is fitted.  The bearing for the centre of the Ring Frame consists

af 2 947 Strip bolted across this part.
R SIMPLE BUILT-UP ROLLER BEARING
5.M.136. A mechanism similar to that des-
eribed in §.M.133 but of more simple design, is
shewn in this illustration. The principal differ-
ence between the two methods of construction
lies in the design of the spider-frame, which in this
case is built up from Double Bent Strips 1 con-
nected together by two Double Brackets 2. The
four wheels used are represented by L° loose
Pulleys Journalled on Pivor Bolts secured to the
outer ends of the four arms of the frame.  Four
Washers, two on cach side of the Pulleys are
passed on to the shank of each of the Pivot
Balts that are attached to the Double Brackets 2,
in the case of the other two Pivet Bolts, two
Washers are placed against the external side only
of the Pulley.

FAL
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Roller and

MECCANO
BALL BEARING

S5.M.137. The Meccano
Ball Bearing isa correct-
ly designed unit made
to give a very free turn-
ing movement even
when working under a
heavy load. It consists of
three  sections, the
Flanged Ball Race, Part
Mo, 168z, the Geared
Ball Race, Part Mo, 168b
and che Ball Casing,
Part; Mo. 168c. In

5.M.A37 chis part is
shown built inte a
Meceano madel
Scotch type derrick,
The Flanged Ball
Race is secured to
the underside of the
- i - revelving  platform
5.M.138 of the model by
means of four 1"
Boles, a Collar being used for spacing purposes on each Bolt between the Flanged Race and the
platform. The Geared Race is bolted directly to the base 1 of the model. The short Red en
which the crane slews s secured in the boss of a Bush Wheel that is bolted to the upper face. of
the lower section of the Ball Bearing.

W¥hen the Ball Casing is in position this short Red is passed through the centre hole of the
upper section of the Ball Bearing and alse through one of the heles in the base of the crane. A
Collar is then locked on the Rod to hold the two halves of the turntable in contact with the steel
balls.

Sn.h::"win,g‘.ll\fr carried out by passing Sprocket Chain round the Geared Race and round a 2% ar 17
Sprocket Wheel 19 driven from the gear-box.

MODIFIED BALL BEARING

S.M.I38. It is sometimes desirable to substitute 5||:;ur gearing for the sprocket driven ball
race already described, A suitable way of obtaining this is . 2
shown in 5.M.138. The usual method of construction s d : _— e
employed, as in 5.M.137, with the exception that the place ¥
of the Geared Ball Race is taken by a 31" Gear Wheel 2,
The Gear is serewed to the base of the model by means of
four & Reversed Angle Brackets & that rest on the longitu-
dinal Girder 3.

Slewing of the crane is accomplished by securing 2 3°
Finion 5 to the end of the Rod that may be driven, at will,
fram the gear-box,  This Pinion is in constant mesh with the
34" Gear 2.

BUILT-UP ROLLER RACE

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

One method of constructing such a bearing is shown in
5.M.139. The botrom fixed race consists of a Hub Disc held
in place by four nuts and bolts. A Bush Whee! without its
Grub Screw is bolted in the centre of this Hub Disc to form
one bearing for the cencre Red.

Section XII.

9

Slide Bearings—continued)

A Gear Ring, shown in the illus-
tration, is now secured in place by
means of four 37 Baolts, each of which
carries eleven Washers on its shank
for spacing purposes.

The ring frame consists essentially
of a 71" Cireular Strip, that s fitced at
four equidistant points round its edge
with rollers, consisting of 37 fast
Pulleys on 13" Rods.

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

Slewing is carried out from a 3° © %
Pinicn secured on the lower end of 2 Red, a
gear on the upper end of which can be engaged
or disengaged at will with gears in the gear-box.
The Pinion must be so adjusted for height thae
it meshes with the Gear Ring attached to the
travelling base.

BALL BEARING ROD SUPPORT

S.M.13%a. When experimental werk is
being carried out with the aid of Meccano Parts
itis sometimes necessary to supporta horizental
revolving shaft carrying considerable weight, in bearings i
offering as lictle friction as possible.  One efficient method e
of obtaining this is described in 5.M.138, but this takes up
too much room for many purpeses. A smaller bearing
therefore has been devised and although this is not quite so free running as the larger movement,
it has many advantages because of its compactness,

A Socket Coupling is secured to a suitable base by means of a Deuble Arm Crank and carries
in its upper end a Steel Ball, free to rotate,  Each tapped hole at this end of the Socket Coupling
carries the inner end of the shank of a 1° Belt, This Bolt holds 2 L Reversed Angle Bracket in
Elacc. the elengated hole of the Bracket being used for this purpose.  Two Washers are placed

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

The space between the two vertical lugs of these Reversed Angle Brackets must form a
vertical slot about 3/16%in width immediately aver the SteelBall and these lugs are held togather

- z at this point by a 37 Bolt. Three YWashers are
placed between the twa lugs for spacing purposes.
Twe of these bearings of course are required to
19 support a Rod employed as a horizontal shafe. This
Red can be of any desired length and is passed
across the tops of the Steel Ball and underneath the
slots formed by the two Reversed Angle Brackets.
By careful adjustment of these Brackets the Rod can
be exactly centred over the Steel Balls.

BUILT-UP BALL BEARING

5.M.140. This built-up Meccano ball bearing is constructed
& from two 37 Pulley Wheels, one Wheel Flange and 21 Steel

Balls, and is applimEh: chiefly in models where 2 bearing similar

to the Meccano Ball Bearing is required. The fixed ball-race is

built up fram the Whee! Flange and one 3" Pulley 2 bolted to-
gether and secured to any suitable base. The balls are placed
in the gproove fermed between the outer edges of this Pulley
and the Wheel Flange, and the second Pulley 2, which is balted
te the swivelling portion of the medel, rests upon them. The
upper Pulley is secured by its set-screw to the central Rod

S.M.13%

- e
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Section XII. Roller and’ Slide Bearings—(continued)

while the other is allowed to turn

freely on the Rod 5. When the

Pulleys are placed together, it is impossi-

ble for the balls to meve out of
position.

The illustratlon shows the

jib of 2 small crane running on

3 | this bullt-up ball bearing. The

: R t Rod 5, about which the upper

.ﬂ" i ) BT ) | section of the crane ?;E:ﬁ“' '{s

B IL I I 5 | secured in the upper ;

- s which is bolted 1o the ]ib.e%he

= latter is rotated from a Crank

| Handle by means of a Worm

. engaging with a 57-teeth Gear

- ¢ Wheel carried on the Rod 5.

5.M.140 The swivelling portion of the

model is seelired to the base by a Collar bolted on the Rod 5 just beneath the platform. The

worm gear ensures that the slewing is carried out anly when required.

SIDE THRUST BEARING

S§.M.141. This type of bearing is intended primarily for taking up side
stresses 5o that the Rod passing through its centre is pracpctr.d from
any bending stresses.  ltis not Firted with rollers or ball bearings and is,
therefere, not suitable for supporting swivelling superstructures, but it can
be adapted for this purpose if so desired.  This example illustrates its use
in the drill head of a drilling machine, =

& Wheel Flange 10 is bolted securely in pla_ce by means of ﬁ Balts toa
2%* %1% Double Angle Strip, four 15 Strips being used for spacing purposes
between the YWheel Flange and Double Angle Strip, A Boiler End, fitting
easily in the open end of the Wheel Flange, is now added as shown, and this
is fitted with 2 57-teeth Gear and a 25" %17 Double Angle Strip 9. These
are held in place by 27 Bolts, Collars being used for spacing purposes
between the Gear and Boiler End, and also between the Gear and Double
Angle Strip.  The Double Angle Strip carries the sliding drill head, che
drive to which Is transmiceed xl:n;r means of 3 13" Contrate and L7 Finion.
from the horizental shaft passing through the bearing already described.

The entire drill head stack may be rotated about the drill sEindlg by
means of 2 Warm meshing with the 57-teeth Gear already described. This
VWorm |5 carricd an a shaft running transversally across the bearing, and
mounted in the end holes of two 117 Serips.  These Strips, as will be seen,
are secured to the Flat Girders forming the sides of the mechanism. The
turning movement will be considerably facilitated by the application of a
little heavy oil at fairly frequent intervals.

10 CROSSHEAD FOR STATIOMARY

ENGINE

S.M.142. This type of crosshead is used largely
in big, slew-meving, single-cylinder engines, in
which this part of the engine is required to
withseand great thrusting pressures. In this-
D example it is shown fitted to a large single,
crlinder engine ficted with Corliss Valve Gear
and a full description of the complete model is
given in the Meccano Instruction Manual.  The
connecting rod 11is lock-nutted on each side of the Coupling 4 that earries two
pairs of 15" Angle Girders 1. The Bolts securing these Girders alse hold o
Angle Brackets in place- one of which is shown at 2. A second Coupling 3,

S.M.141

30

carrying the piston rad, is secured to the
117 Angle Girders and, as with Coupling
4, two Angle Brackets 2 are fitted. Two
11" L" Double Angle Strips 5 are bolted
berween the two sets of "k Angle
Brackets 2 and these form the sliding
faces of the erosshead.

Each slide bar & rests on its respective
Double Angle Strip and lies between the 42
protruding edges of the 147 Angle Girders
1 thus preventing side play in the cross-
head. The inner ends of the slide bars
are bolted toa 147 17 Double Angle Strip that is secured
to a Wheel Flange, forming the cylinder head. The 3¢
Bolts holding the Double Angle Strip in place also secure
the cylinder head to the cylinder block.

LOCOMOTIYE CROSSHEAD

S.M.143. This type of crosshead is designed for use in Meccans model locomotives, but it is
suitable for use in small models in place of the larger crosshead already
deseribed,  The connecting rod is not shawn in the illustration, but the
cresshead link 34 is shown in pasition for the fitting of Walschaeres Valve
Moticn, as in the Meceano Baltic Tank Locomotive described in Super Model
Leaflety Mo, 15, The slide bars 30 consist of 41° Strips attached to the
eylinder end by means of 272 1" Angle Brackets, These Strips are secured
to the insides of the Angle Bracket lugs in erder to place them the correct
distance apart.

The construction of the crosshead is carried out In the following manner.
A Strip Coupling 32 Is mounted an the end of the pisten red, and this
carries a 17 Threaded Reod in fts centre transverse tapped bore.  Each end
of this Rod is fitted with an Eye Piece 33, one Washer being used for spacing
purposes between cach Eye Piece and the Strip Coupling.  The Eye Pieces
fit over the slide bars 30, which are carefully adjusted so chat the crosshead
slides freely. The 27 Strip 34 and the 1° Triangular Plate 33 are now fitted,
and secured together by two Set Screws, The Set Screw 35 has two
Washers on its shank and it passes into the tapped bore of the upper Eye
Piece. The other Set Screw has a Washer under its head for spacing pur-
poses, and is locked in place by a nut. The 37 Bolt 36 passes through the
end tapped hole of the Strip Coupling, and when fitted into a medel,
carries the forward end of the connecting red on its shank. Finally, the

1" = 1" Double Angle Strip 42 is fitted. This connects the outer ends of
the slide bars, and its upper retaining bolt carries tweo VWashers for spacing
pUrpOSeS.

SIMPLE CIRCULAR SLIDE BEARING

5.M.144, Insimple models incorporating crane superstructures
ar swivelling bogies, it is often quite adequate to use twe plain
rubbing surfaces instead of a roller or ball-bearing turntable. A
bogie fitted with such a trneable is shown in S.M.144. The 2°
Pulley 4 is secured by means of 3” Bolts to the underside of a
madel 6. A second 27 Pulley 5 is attached in a similar manner to
the bogie, and the bolts securing this in position must be arranged
aF.'t ”righ: angles to the Bolts carrying the first mentioned 2°

ulley &.

These Bolt heads overlap each other slightly when the assembly
is complete, thus limiting the slewing movement to a lictle less
than 180. I in cranes and other similar models this limited slew-
ing movement is found to be a disadvantage, the 2° Pulleys can be
replaced by 37 Pulleys, which are more deeply recessed.

S.M.143
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Section XIII.

SCREW OPERATED SHOE BRAKE

5.M.145. The screw operated shoe brake, the most powerful of all
brakes, can be repreduced in Meccano in many different forms.  One type
is shown in 5.M.145, and this is incerporated in the Model Field Gun
described in Super Madel Leaflet Mo, 37,

The 3° Wheel forming one of the road wheels is mounted in very strong
bearings to prevent the axle from being bent by the strain due to braking.
The brake shoe 14 consists of 2 3" % &7 Angle Bracket bolted to a second
similar Angle Bracker that is locked securely to one end of 2 127 Strip. the
inner end of which is F‘wntally actached te the frame of the model by means
of 2 3" Bolt and twe locknuts,

The centre hole of che 15 Strip carries a Threaded Boss, the necessary
connection being made by a bolt and locknut.  The transverse tapped
hole of the Threaded Boss must be uppermest when the brake unit is in
place, and through this passes a 33" Threaded Rod which is fitted with 2 17 fast Pulley forming the
operating handle. The forward end of this Rod is carried in a bearing consisting of a Handrail
Support connected to the frame of the model by means of 3 Deuble Bracker, If necessary 4
second brake shoe may be fitted and operated in a similar manner to that deseribed in S.M.1722.

SCREW LIFTING APPARATUS

S.M.146. This mechanism demonstraces
how the combination of a screw and cranks 4
can be utilised to raise heavy loads. This
type of lifting apparatus is incorparated in
many small trucks and moter wagansinorder
to facilitate unloading.

The base of the truck is represented by 2 55°
# 25" Flanged Plate fitted at each side with a 5.7
Flat Girder, The two centre hales in the side
flanges are fitted with Bolts carrying, on each of
their shanks, two 11" Strips for spacing purposes.
The cuter extremity of cach Bolt is fitted with a
Collar and each of these two parts carries a vertically placed
2 Red 4,

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

The ather Red is stationed at a point 27 from the opposite end afgu;he base. Each Rod is fitted
with a Coupling 1, and these two parts are joined together by meansof a 317 Strip.  The connec-
tion between the Strip and Couplings is formed by 3” Bolts, One of the Couplings also has
attached toita 15" Strip, as shown in the photograph, and this is conneered toa third Coupling 2
by means of 2 §° Bolt. The lower transverse tapped hole of this Coupling is supported on a 27
Threaded Rod that is meunted in suitable bearings consisting of
a7 ¥ % Angle Bracket and the end flange of the base Flate. The
end of the Threaded Rod is fitted with a handle 3 formed from
a Bush Wheel and Threaded Pin.

The two transverse Rods are ficted at their outer ends with
Cranks and care must be taken te see that the ends of these make
contact with the underside of the platform at exactly the same
time when they are rotated, 1fchis is not attended o, the platform
will lift unevenly and the distribution of the load will suffer
accordingly.

SCREW JACK

S.M.147. This neat movement is a reproduction of a typical
mator car screw jack, The baselof the Meccane medel consists
of a Flat Trunnion on which a Threaded Coupling (is®secured
rigidly, with its tapped hole uppermost. A Cranked Bent Strip
alse is secured to the Flat Trunnion, as indicated in cthe illustra-

APPLIED SCREW MECHANISMS

tion, and this serves as a bearing for a short Réd carrying 2 Universal
Coupling at one end and a " Contrate YWheel at the other.

An Axle Rod Is secured in the remaining pertion of the Universal Coup-
ling and its upper extremity is fitted with a handle consisting of a Collar
having twao Threaded Pins screwed into its tapped holes. The 2* Contrate
Wheel meshes with a 17 diam. 17 face Pinion seeured on a Screwed
Rod, 27 in length. The Screwed Rod works in the threaded bore of the
Coupling and the jack is raised or lowered by rotating the Contrate,

SCREW RATCHET FEED

S.M.148. Heavy machines such as lathes and drilling machines, provide

. excellent examples of applied screw movements. In this illustration a

Tt screw travelling mechanism is shown fitted to a drilling machine for moving

- the vertical pillar along the base. The pillar is buile up from 124 Angle

Girders and is attached to a 34" % 217 Flanged Plate 1 by means of tweo 21" % 17 Double Angle
Strips and a 37 Pulley ¥Wheel.

The Double Angle Strips are bolted to the Pulley, which is secured to the Flanged Plate by a
1% Rod that is free to turn in the boss of a Bush Wheel as shown and is held in place by a Collar.
When necessary the Rod ean be lecked in position by means of a 2° Threaded Raod fitted with a
lever consisting of a 27 Strip held in place by two locknuts.

The traversing mechanism is constructedas
follows. The Bush Wheel already menticned
is ficted at oneside with a Threaded Boss 14
through the transversal tapped hole of which
2 35" Threaded Rod 2 passes. One end of
this Rod passes into the threaded portion of
a Threaded Coupling and is locked in place
by a nut. The other end of the Coupling
is ficted with a 2° Red journalled in a Collar
13 that is attached te a transverse Strip by
means of a bolt carrying two VWashers on
its shank for spacing purposes. Between the
Coupling and Collar 13 is a ¥ Pinion,
together with a 2° Strip spaced away frem
the Pinion by means of four Washers. The
Finion is locked on the Red but the Serip
is free to move between the Washers and a Collar. A 173" Angle Bracket 3 is pivotally
attached to the 27 Strip and chis ferms a pawl. It is kept in engagement with the 1" Pinion by
means of a weight consisting of a Collar secured to the Angle Brackert by a " Bolr. Wihen a
reverse action has to be transmitted from the lever to the Threaded Rod the pawl is passed over
to the opposite side of the Pinion.

ADJUSTABLE TOOL HOLDER

S.M.149. This movement is in effect 2 miniature repro-
duction of 5.M.148, |t represents a type of cutting tool
holder for a lathe, by means of which the depth of cut can be
varied by the operation of a handle.

The Threaded Red 1, journalled in a Double Angle Strip 2
and held in place by a Collar 3, is rotated by a hand-wheel 4,
The teol post 5 is secured to a Threaded Pin &, which Is
screwed (nto a Threaded Boss 7 engaging the Rod 1. Conse-
quently rotation of the hand-wheel causes the tool post to
travel to and fro. Twe 21 Strips on the lathe saddle are
belted between the 157 Strips & and form guides on which
further 147 5trips ¥ are allowed to slide,

The 23" 5trip 10, secured to the tool post, slides betweenthe
14" Strips 5.
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Section XIV., QUICK RETURN MECHANISMS

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

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

SIMPLE LEVER QUICK RETURN MOTION

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

The driving gr:mk. 1 is pivetally attached to a 317 Strip that is secured
at 2 toa further 34" Steip and 2 37 Scrip, the latter being bolted to a Crank
that is free to swing about a fixed pivot 4, consisting of a Pivot Bolt 23
attached to the frame by two Muts. The second 31° Strip is connected ta |0
the part of the madel requiring a quick return motion, and in the photo-
graph is shown pivoted at 3 toa sliding Eye Piece, and in a planing machine
madel this part of the mechanism would be replaced by the work table.

In the pesitian shown, the Crank 1, rotating anti-clackwise, is on the
power stroke and thus the
Eyef Picce slides slowly over v
to the left. When the webof 7
the Crank swings over to-

the Eye Piece.

HEAYY DUTY
MOYEMENT

S.M.151. This mechanism |s particularly suited for incerporating in large
model planing machines and for use in similar cases where a very robust and
positive quick ldle stroke movement is required,

The table of the machine is represented in the illustration by a 217 % 17 Double
Angle Serip in order to show the mechanism as clearly as possible, A vertical
driving shaft 5 carries a Bush YWheel & and 3 £° Bole passing through one of
the holes in the Bush ¥Wheel is secured in the boss of an Eye Piece 7. A 3%
Strip 3 passed through the Eye Piece pivots about an upright fixed Rod 4, and s
attached at its cuter end 2 by a pivot belt and nuts o a connecting lever 1. The
fatter, in turn, is pivotally connected to the underside of the table, which slides
on the Girders 8.

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

The one great disadvantage of this mechanism is that considerable resistance is
intraduced by friction between the sliding Eye Fiece and the Streip 3, but this
can be reduced by careful adjustment and constant oiling.

GEARED QUICK RETURN MOTION

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

5.M.150

5.M.151

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

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

QUICK RETURN

tive,

ment is of especial interest, as it is an entirely
new departure from the usual lever or gear-
operated movement. s action iz controlled
by a spring, and therefore is quick and posi-
les construction is carried ocut in the
following manner.

The driving shaft 2 is journalled in twe 247

Triangular Plates secured in che slotted holes of
247 Angle Girders, which are spaced from the

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

& Face Plate is secured to a Red that is journalled in vertical 557 237
Flanged Plates, and an Eye Picce is attached to the Face Plate by passing
2 3" Bole through one ofrthz_ holes in the latter and securing the Bolt in
the boss of the Eye Plece by the Grubscrews.
on the shank of the Bolt for spacing purposes.

A 557 Strip is mounted pivotally on a §° Bolc chat is lock-nutted toa
Double Bent Strip, and the Eye Piece slides on the longer arm of the
lever so formed, whilst the short arm carries a Rack Segment that
engages with a 17 Gear. The latter is secured on a Rod journalled in the
Flanged Plates and connected by any suitable means to the medel that it
is intended to operate.

When the device is set in mation, the Rack Segment on the end of the
5% Strip maves from side to side at a speed that varies according to the
distance of the Eye Piece from the fulorum of the Strip, and this causes
the 17 Gear to rotate slowly In one direction and rapidly on reversing.

Two Washers are placed

OFFSET QUICK
RETURN
MOTION

5.M.153. This move-

base plate by two Washers on
each securing baolt, The bear-
ings for the driven Rod 1 are
formed by 27 Scrips held in
Trunnions, The two sets of bear-
ings should be so arranged that
the centres of the Rods are exactly
L7 apart, and it is essential that che
Rods should be parallel o each
other. Two Face Plates 3 are secured on the Rod 1 and spaced apart about 37
with the slots in each Plate directly opposite. The Face Plates & are mounted in
a similar manner on the Bod 2, and a 11" Rod 5 is passed through slets in each
pair of wheels. The Rod carries five %7 loose Pulleys arranged as shown,
and a Collar on each end helds it in pesitien. The Face Plates should be spaced
so that the Pulleys slide freely. A Spring, controlling the movement of the gear,
is fitted to one end of the Red, the other end being secured by a 3° Bolt to the
left-hand side Face Plate 3.

The drive from che Rod 1 passes through the Face Plates to the Rod 2 by
means of the Red 5. This Rod slides up and dewn in the slots so chat in its
lowest position it is at the lower ends of the slots in the Face Plates 3, and
at the upper ends of the slots in the Face Plates 4. Thus the Rod 2
rotates faster than the Rod 1, but as the Plates move round the difier-
enceyin speed is gradually reduced, and in the epposite position is
reversed.
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SECTION XV. STEERING MECHANISMS

BOAT STEERING GEAR

S.M.154, The device shown in 5.M.154 can be used in many Meccano madels
of ships. The 123" Strip that represents the tiller is bolted to a BushVWheel that
in turn is secured to the top of a Rod forming the rudder
post, A length of cord is taken round the steering rod

of two pieces of cord.  These cords are carried forward towards the mast

for a shore distance, where they pass round 1" loose Pulleys and are then

taken to the stern, crossing each other in doing so. At the stern they

are secured to the shorcarms 1 of a ™ T " shaped crank carried as shown
on a{” Bolt, representing the rudder post,

2 Thelongarmof the * T " crank passes under a 23" Scrip and is held in

several times, and each end is then passed over the 17 7

: a fore and aft position by means of 2 length of Spring

fast Pulleys and tied to the tiller. The Pulleys are se- gt k —— Cord 2.

cured to 37 Bolts journalled in Double Brackets. g = = = Thus when the boom is blown over to one side of the
As the steering wheel is rotated, one end of the wq i) ship by the force of the wind the rudder is moved in the

cord is payed out while the other end is wound on - = -‘ﬁ-‘kﬁ opposite direction and in this way the vessel is pre-

to the Rod. The tiller is pulled to one side or the ) 1 , ST "_-——_-;—- vented frem veering from her true course.

other according to the direction in which the
steering wheel is turned. The steering wheel can
be placed conveniently on the bridge of a model
ship and the cords taken to che tiller through
suitable guides fixed to the deck or inside the hull,

DUAL AEROPLANE CONTROL

%.M.155. Many acroplanes are fitted with dual control
te enable them to be controlled independently from twe points. Machines so ficted are
invaluable in teaching beginners how to fly and this mechanism demonstrates the principle on
which dual contrel gear works.
The joysticks 1 are held in the bosses of Fork Picces, which are bolted o pairs of 237
Strips 2. Each pair of the latter is free to pivot on two Bolts 3 inserted in opposite
sides of a Collar secured on the Red 5which is journalled in upright 37 Strips secured
to the frame of the medel.  The lower ends of the two joysticks are connecred
pivotally together
=. by'a 51" Strip 5.M.156
? the connections be-

AEROPLANE CONTROL GEAR

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

The joystick 59 is a 14" Rod held in the boss
of a Swivel Bearing. The spider of the latter is
secured to 2 3° Rod &0 which is journalled
horizentally and car- ries a Coupling 62, A
1" loose Pulley &1 is journalled on a 37 Bolt
secured to the Plate by two nuts, and is retained in posi- 52 tion by means of a Collar
The rudder bar 65 consists of a 21° Strip pivoted at its centre to the Flat Plate.

The wire 57 is fastened at
57 107

one end to a shorc lever
secured at right angles to the

under surface of the
a2 clevator ; it is then
i attached to the joy-

ing made by lock-
nutted bolts and
mavemnent of one of
the joysticks therefore is repro-
duced by the other. The opera-
ticn of a joystick is explained in
S.H.158.

The rudder bars 7. which the
pilot operates with his feer, are
connected to the rudder by wtwo |
wires. The barsare represented by o e B
217 Strips mounted pivotally by means of bolts and nuts on Double Bent Strips @4
They are conneeted by wires so that each must fellow the movement of the

other.
CASTOR STEERING

5.M.156. This form of steering is used when [t is necessary to steer the driving wheels of a
lorry and at thes me time give greatfmanceuvring abilicy.  The steering wheel actuates a Warm

32, which in tern rotates the 57-teeth Gear 30, The -

frame supporting the road wheels is carried on this

| stick 5%, led round
=7 the Fulley &1 and
. back o another
short lever secured
— to the upper side of
* the elevator, When
the stick is pushed
farward the resulc-
ing movermnent of the
elevator sends the
noseof theaeroplane
downward. ‘When
the stick is pulled
back the elevator s
raised.
The wire 70 is secured at lts i
centre to the Coupling 62 and its ends, after being led reund guide pulleys, are fastened to short
levers projecting at right angles from the ailerans, The latter are connected together by a
another wire attached to further levers projecting
5.M.157 from’their opposite sides, Consequently, when the

Gear, and the Rod form ng the pivot transmits the &=

stick is moved to the left the aileron on the righe

drive to the wheels from the motor in the lorry.

AUTOMATIC YACHT'S STEERING
GEAR
S.M.I57. This is an interesting and ingenious
movement and is used an model racing yachts.
An 111" Red, representing the boom of the boat, ]
is fitted with a Collar 3 and to this are tied the ends

side is pulled down, causing the wing on that side to
rise. AL the same time the aileron on the left side
is pulled up, assisting the downward motion of the
left wing and the machine banks. When the lever
Is pushed to the right, the reverse takes place.

he ends of the rudder bar 63 are connected by
wires 55 to levers projecting on oppasite sides of
the rudder, which can be moved right or left by
pushing the lever with either the right or left foor.



meccanoindex.co.uk

Section XV. Steering Mechanisms—(continued)
WORM AND CHAIN STEERING GEAR A l) Thts o :

S.M.159. This example shows a form of steering gear that
will be feund very suitable for large model traction engines,
and similar models. The steering wheel is secured toa Rod
of any convenient length that is journalled in Double
Brackets bolted to the side frame plate of the tractor, it
carries at its lower end 2 Worm J engaging a §7 Pinion
4 on a horizontal red that carries several Couplings 43
and Collars. The heads of the grub screws of these
serve to grip a continuous length of Sprocker Chain 5 43
that is given five or six turns round the Couplings and
thence passed round che 27 Sprocket Wheel & attached to the
frantaxie. The ends of the chain of course are joined together.

STEERING GEAR FOR CATERPILLAR TRACKS 42

S.M.I60. Tanks, tractors, and other forms of transport in -
which creeper track is em-
ployed are often steered by
employing separate power 48
units to drive the tracks €. M.150

The steering rod carries a 4" Bevel 19 that gears with a
1417 Bevel Wheel 20 chat is free to twrn on a 117 Red
journalled in the side frame member and secured in the
centre of a Coupling 21. Onc end of this Coupling
forms a journal bearing for the end of the steering
column, which consists of an 87 Rod carrying a2 27
Fulley Wheel to represent the steering wheel,

A Flat Bracket 23 bolted to the 117 Bevel Wheel 20
forms the steering lever, and a Set-Screw passed through
its clongated hele is used to secure a Collar to the 217
Rod 24. The other end of this Rod 24 carries 2 Swivel
Bearing, the collar af which is free to turn between two
Collars which are locked on the 2° Red 25, MNuts are
placed on the belts against che collar of the Swivel Bear-
ing in order to hold them rigidly, but not gripping the
Rod 25, which is fixed in a Coupling secured to the 117
Reod 11. It will now be seen that the movement of the
steering wheel is transmitted to the right-hand road
 wheel via the Bevel Wheel 20 and linkage 24 and 25, and
the left-hand wheel is caused to move simultaneously but at a different angle,
corresponding to che point of turning of the car, by means of the Rod 11,

i}

and varying the speeds of these units. and the track red.

This is not always practicable, how- The fixed front axle 14 is

ever, and this mechanism is a Meccang secured to the front chassis springs

medel of anather device. by means of §” Bolts.  The Cranks

The power is transmitted from the 15 are bent so that the fixed swivel

motor by a single length of Sprocket pins 16 are slightly cut of the ver-

Chain that drives a 17 Sprocket Wheel 42 tical, with their upper ends pointed

secured on a lay shaft, as shown in the outward. This brings the points of

. € photegraph, This shafe is journalled in a suitable frame- contact between the front wheels

waork and is moved from side to side by means of o Crank 48, A 19 and the ground as nearly as possible

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

beneath the centres of the swivel
pins. In practice the object of
canting the swivel pins in this way is
to aveid heavy drag on the steering.

SIMPLE STEERING GEAR

S5.M.162. For very simple madels, a
form of steering gear that does not
necessarily operate on Ackermann's

2l 5.M.161 3

which this mechanism is fitted. This Red [s fitted with a handle
at the paint frem which the model is concralled,

A L7 Pinion 45 is secured on each end of the lay shaft, and these
Pinions may be engaged or disengaged at will with twao 13" Gears,
that drive the track through 7 Sprockets 49,

If both sets of gears are in mesh, the vehicle
procesds on a straight course, because the creeper 16 1
tracks are in line with the frame of the vehicle,
The tracks can be rotated independenthy at will by
sliding the §” Pinions in and out of mesh with their
respective Gears in eorder to give the necessary
steering cffect.

ACKERMANN STEERING GEAR

S.M.161. Wvith this type of steering gear, when
a car is rounding a curve, the inner front wheel is
imclined at a greater angle than the corresponding
outer wheal, which turns in a larger circle. A
11" Axle Reod 16, secured in each Crank 15, serves
as 2 vertical swivel pin upon which a Coupling 17
carrying the stub axle, 217 Axle Red, is free to urn,
The Coupling 17 carries a 1" Red to which is
secured 2 Swivel Bearing. The fork of the
latter is fixed to the track rod 12, the other end of
which is connected to the other stub axle by
another Swivel Bearing secured to the 147 Rod 11,

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

In this example the two frant wheels are

3 mounted on separate stub axles that are secured
to each end of 2 rigid front axle, The base of
the chassis consists of two long Angle Girders
connected together at the front end by a 347
Angle Girder and filled in along their length by
means of 337 32" Flat Plates.

The front axle, a 34" = & Double Angle Strip,
is pivotally mounted at its centre on a Bush
Wheel and short Rod, It is fitced, 37 from
each end, with a $"x %" Angle Bracker, this
forming the inner bearing for its respective
stub axle. The outer bearing for the axle
consists of the upturned lug of the Double
Angle Strip. One end of chis latter part is
fitred with 2 pivetally attached 41° Strip, by
means of which the front axle is linked up toa

a4 15 Crank. Thisisattached to the steering column.
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Section XVI. TRAVERSING MECHANISMS

RACK AND PINION TRAVERSING MECHANISM

S.M.163. The phetograph shows a rack and pinion
mechanism adapted to actuate the saddle of a lathe.
The saddle 1 rests upon the Girders 2, and is bolted to
a 23" » 2" Double Angle Strip sliding upon a Rod set
lengitudinally between the Girders. The shafc 3
carrying the hand-wheel & is journalled in Strips 5
bolted to the saddle and carries a " Pin-
ion which engages with the Rack Strips &.
Az the hand-whee| rotates, the Pinion
travels along the Rack, carrying the
saddle with it,

DRIVE TO HEAVY DUTY
TRAVELLING WHEELS

S.M.164. In very heavy cranes where
the weight has to be distributed over a large number of wheels, com-
pensating bogies driven through a system of universal joints are gener-
ally used P Sometimes, especially in large draglines, lengths of sprocker

- = chain are employed to transmit power |

; te the travelling wheels, but this is '

only done in excep- 1, !
tional circumstances,
Compensating of
COUrSe is necessary
so thatall the wheels
may carry  their

often be made to give out power for periods almost as long as a
Clockwork Motor. The fiywheel must be very heavy and well
balanced, and its bearings must be as free from
friction as it is possible to make them.

An example of momentum teaction is shown on
Ihis‘;ﬂge‘ in this case a tractor forming the model to
be driven. The flywheel is mounted on a shorc
Rod, the front end of which earries a 17 Pinion that
can be brought inte mesh through a high step-up
gearing with the starting handle. When this

% handle is pushed inwards the gear trainis
bmu?ht into operation automatically and
the flywheel can then be set in motien.

At the opposite end of the flywheel Rod
is fitted a second 3 Pinion.,  This can be
brought into engagement witha 13" Con-
trate &, that is secured on a sliding Red
: : controlled by a short lever. A Com-
pression Spring nermally keeps the Contrate in gear with the Flywheel, but
when the latter is set in motion the lever is moved over to oneside. Mo move-
ment is then imparted to the road wheels while the Flywheel Is being started
and they are brought into gear when
required by the return movement
of the lever.

TRANSMISSION
TO SIX WHEELS

S.M.166. This illus-

share of the weight
when the machine is
travelling over an
uneven surface.

tration shows anp
underneath view of ghe
wheel base of a Mec-
cano steam shovel, In

5.M.164 shows
how the drive to a
pair of compensating
bogies is accomplished in the case
of a giant Meccano blocksetting
erane, Four wheels are ficted to
each bogle. Each wheel consists
of a Bush Wheel and
14" Flanged Wheel, butted together and held in position on
a Red.  Two of the Rods are 2% in length, while the remain-
ing two are 25" in length and have their ends protruding
from the bogle for a distance of about 17 to accommodate 57
Bevel Gears, as shown. These Gears mesh with similar
pares that are locked on a horizental 35" Rod journalled in
the end holes of two 1717 Angle Brackets.,

The drive to the 317 Red is transmiteed, via twe Universal
Couplings and a short Rod, frem a lay shaft 2 on which is
mounted a 13" Bevel 1. - This Bevel and a similar part,driving
the ather bogie,are driven from 2 L° Bevel that derives its
mation from a long vertical Rod rotaced from the gear-box,

MOMENTUM TRAVERSING

5.M.1865. When it Is not practicable to drive a medel
by clackwork, electricity or steam, it is ucca.sicrnal?'
possible to utilise the energy stored up in a heavy flywheel,
This power s of course only available for comparatively short
periods, but in the case of tractors and other vehicles, it can

this mode| the Motor
is carried in the swivelling
superstructureand che drive is
led to the road wheels by way
of the vercical shaft 1. This 4
shaft is journalled In the boss

of the 33" Gear Wheel 2, about
which the superstructure
pivots, and carries

a2 " Beval Gear 3
meshing with a
similar wheel & on

the transverse Rod 5, The
latter forms an axle for the
centre pair of the six road
wheels, and the drive is
carried to the remaining pair of wheels by means of 17
Sprocket Wheels 7 and Sprocket Chain 8,

OVERHEAD TRAVELLER

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

The pulley block 7 is built up from two Flat Trunniens
bolted together, Washers being placed between che Trun-
nigns on the shanks of the Bolts 12,




meccanoindex.co.uk

Section XVII.

RUBBER SHOCK ABSORBERS

S.M.148. In vehicles intended for carrying abnormal loads
rubber shock absorbers are often fitted in place of the more usual
springs. They are |ess liable to sudden collapse, but are only
suitable for very slow moving vehicles as, except in very special
circumstances, they are incapable of absorbing sudden shocks.

An excellent example of the use of rubber shock absarbers is
shown 1n the world's largest lorry, owned by MRS Ltd. This
lorry is designed to carry loads up to 100 tons and therefore
incorporates a very robust springing system. One of the shock
absorbers used Is shown In model form In 5.M.168. The set of
rear wheels for one side of the larry is carried on a Rod of suitable )
length that is journzlled in a strong compensating beam, the forward end of which
it pivetally actached to the underside of the main frame of the lorry so that it is
capable of universal movement. The other end of the beam is fitted with a large '
Fork Piece as shown and a Rod in the boss of this moves vertically in a set of 4" fast i
and locse Pulleys 37, The lewer and upper Pulleys of this set are secured to the main frame by a
2* Bolt, and by the shank of a Handrall Support 35.  The purpese of the Handrail Supporc will be
shown later. ~ The complete fitting represents the primary shock absorber of the actual lorry.

A 17 Rod, part of which is shewn at 33, passes through the end hole of the bottom Girder of
the lorry frame.  The inner end of this Rod carries a Collar that is in contact with one end af a

: Single Bent Strip, the two
opposite ends of which press
againse che bottam of a 17 fast
Pulley 3. The Single Bent
Strip 1s held by 2 =i
Angle Bracker; it is free to
slide, its emnds ssing the
Handrail Suppart 35, one end
on each side.

This Handrail Support is
fitted with a 1° Threaded Rod,
passing through the bess of the
Pulley 34 and carrying four §°
Rubber Rings that are held in place by 2 second 17 fast Pulley 36 locked on the
Threaded Rod by two Grub Screws, As the beam carrying the road wheels rises,
the Single Bent Strip presses against the underside of che Eulley 34. This actien tends to com-
press the Rubber Rings, as they are prevented from moving vertically by the pulley 36and ies 17
Threaded Rod. A similar action would take place in the primary shock absorber if the 37 loose
Pulleys were replaced by rubber rings. but scale dimensions could not be retained in the model
if this were done.

SEMI-ELLIPTIC SPRING

S.M.169. Springing is 2 very important
construction of any motor vehicle. The springs
that they will stand up to the strains impaosed by
loads or vielent shocks, and yet be so sensitive that
vibrations. Those shown in the illustration are a
the type used in the majerity of motor cars. They

ST, cansideragion in  the
o ) must be so designed
'?@_, \1- comparatively  heavy
1.h=1_.- will absorb lesser
Fm =l faichful reproduction af
S are of the semi-elliptic
type, and each consists
of one 527, one 41", one
3L", one 21" and one 137
Strip placed upen each
other, in order, and
slightly bent. Each end of the 5&° Surip is
secured te a Double Bracket. The rear
Double Bracket is bolted pivotally to the
pair of Flat Brackets 3, which form the

& shackles by means of which the rear ends of
5.M.1

SPRINGS AND SHOCK ABSORBERS

the springs are attached pivetally to the frame.
The front Double Bracket is mounted on a §° Bolt passing
through the side frame members,

TENSION SPRINGING FOR ROAD WHEELS

S.M.IT0. This device is an interesting departure from the
usual type of rear axle suspension that with%ittie or no alteration
can be fitted into any Meccane motar chassis. The road wheels
are represented by 37 Pulleys that are secured to the ends of an 87
Axle Rod, The Red is journalled freely in the bosses of two
Cranks which in turn, are bolted to two further Cranks secured
to the ends of another Rod carried in Trunnions bolted to the
underside of side girders of the chassis.  This Rod has twe more
Cranks secured te it. Four Springs are attached to these Cranks
by 1° Screwed Rods, two pairs of the springs I:H:inlg attached toa
fod mounted between che side Girders of the frame, and the

remaining twe pairs being anchored to the rear end of the chassis,

LOCOMOTIVE SPRINGING
L 5"‘_"”' + Almc‘dti of a typical spring fitted to locometives and relling stock is shown in the
illustration on this page. The axle carrying the travelling wheels is supFﬂncﬁ at its end ina
resdom far the axle.

Collar, the Grub Screw of which has been removed in order to allow
The upper tapped hole
of the Collar carries the
end of the shank of a
Bolt that supports the
spring in its centre. This
spring is built up from
two 21" Stripsand a 1%”
Strip, but other sizes
may be used if desired,

Each end hole of
the spring accommeo-
dates a * Bolt, the
bottom end of which
passes inte the tapped f i
hole of a Collar, A nut : ATl

lecks the bolt in place. The Collar is pivotally mounted on a §7 Bolt that is locked to the frame
of the model by two nuts.

COMPENSATING LEVERS FOR ROAD WHEELS
5.M.I72. Although this mechanism is not a spring in the true sense of the word, the
arrangement is designed to reduce road shocks and may therefore be considered here. The
construction of the compensating lever illustrated is shown in the photograph. It is mounted
pivatally on a Rod at its centres and carries in its end holes the axles supporting the road Wheels,
As the foremost wheel touches a2 bump on the road, the campensating lever lifts about its pivats

and thus reduces the amount of vertical movement that otherwise
would be transmitced

to the chassis,

CANTILEVER
SPRINGS

5.M.173. This type
of spring is intended
primarily for support-
ing the back axles of cars but is sometimes used for
front axles. The spring is buile up fram 27, 247, 357, 437
and 5%° Strips connected together as shown and fitted
with two 1" % 1" Angle Brackets at their upper ends.

S.M.ITI

(NS T
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Section XVIIl. SPECIAL MOVEMENTS

the flap has a slight dewnward angle. The fla
OUT OF LINE DRIVE thus tends to keep the zileron in position wheﬁ
S.M.IT4. An ingenious mechanism for connecting banking and reduces the effort required on the part
shafts that are pnI;u:ue-:!t out nl‘bilin? is shown ;n 5.M.A74. This of the pilot when handling the joystick.
s suitable for use in almost every case
where lack of space prﬂ'ﬂntsrUn]- INTERLOCKING LEVERS
versal Coupling units from being em- S.M.I7é. Theleversconsist ol 5L Strips mounted
ployed. The driving shaft 1 is approx- on a Rod and retained in position by
imarely 1” cut of line with the Red 2, Collars, The sides of the lever frame
and each Rod carries at its inner end are built up from Sector Plates
a Face Plate. Four Flat Brackets are joined tegether at their upper ends
pivatally attached to the Flates by by two 517 Angle Girders. Four 237
means of §7 Bolts, each of which Flar Girders are bolted transversely
carries two nuts for holding the Flat across the 537 Angle Girders to form
Brackets in place. quadrants for the levers.

Washers are used for spacing pur-
poses, and when in pesition the bolts 3.M,
should be sufficiently loose to allow
Spaid . the Flat Brackets 1o move freely. As
the Rod 1 rotates, the movement of one Face Plate is imparted to the other by means of
the Flat Brackets.

BALANCED AILERON CONTROL

5.M.175. As the speed of an aeroplane increases, the handling of the
contrals becomes increasingly difficult, especially on large machines,
on account of the greater wind pressure, which of course tends
to foree the ailerons back into thelr normal position, In
order to assist the pilot in operating the contrals, the 8
balanced zileron has been evolved.

Asmall auxiliary flap is incorporated in the trailing edge of the ., ¥

aileronandpivoted

p to it. This flap

AL operates with a

5 similar movement to the
zileron itself, but its move-
ment i in apposition to

An End Bearing s
10 secured
on the
end of each of the 3" Rods 1, 2, 3, and in each case a Flat
Bracket forms a connection between the End Bearing and
the bottom end of each lever. The movements of the Rods
are limited by Ceollars secured on their cuter ends.
| Exch tappet 7, 8, %, 10, consists of ane Collar and two
@ Washers mounted on a 17 Bolt that is inserted in the set

Screw hole of a Coupling,  All four Couplings slide freely
on the central 83" Rod 5, but the Couplings carrying the
tappets 7 and 8 are secured rigidly to the Rad 4, while the
remaining two are secured to the Rod 6. This arrange-
ment ensures that the respective groups of tappets move

as one. Careful attention should be paid to the positien of the tappets
on their supparting Couplings.

Each pair of tappets has  limited sideways movement that is controlled by the

Collars on the Rods 1, 2, 3. For example, in moving the central lever to the posi-
tion shewn in the illustration the tappet 8 has been moved to
the left, by riding up the Collars on the Rod 2 as the latter moves

i i towards the front of the photegraph, and the tappet 7 is forced into
2 o iy B o Tl e the **step " formed by the end of the Collar and the Rod 1,
ltf motion is entirely automatic when the REVERSE DRIVE
aileromn i wad, Ll ; g y
35 eﬂn:‘nr;eln;al’ :{,’,i.md alleranisillusirazed in Sﬂ.!?‘?,_ This is an ingenious device for driving two shafts,
6 5.M.1750. The flap 2 is made from twe 37x 11" arranged in line, so that they revolve in oppesite directions. The
Plates secured togsther at their outer cdg;s. details of the mechanism are shown in the photograph, and it will be
the inner edges being spaced apart by Collars noted that the reverse drive is obtained without the use of gears.
and secured by bolts inserted in the Dppmi:é The driven Rod 1 bears a Collar and 2 Coupling meunted an the
tapped bores of the Collars. end of the Rod by its centre transverse hele. The driven Rod 2 s
A Rod passed through both Collars is pivoted provided with a Coupling similarly mounted, and both Rods are
in a secand set of Collars secured te the aileron. jeurnalled in Trunnions spaced from the base plate by two Washers
A Flat Bracket 3 is rigidly bolved to an Angle on each fixing bolt. The Washers raise the mechanism slightly and
Bracker secured on the underside of the flap. S Iz t‘““".rh"'l”.‘g the base place. . b
The conneeting link 5 consists of two 2° Slotted Strips, wa lurther Trunnfons provide bearings for the transverse unit
and a 13° Strip 4 is bolted to an Angle Bracket attached fﬂrm"d_ by fixing e 2" Reds in a Coupling through the centre af
I o o Swive Berings & sn  rs e 3o snd S~ oo
The link 5 is ar d so that when theaileren 1 isin : , : to slide, eir ” spide
Iineh\:ithnt:hc wingﬁﬁcauxcl‘linl:? 5 Alke e indinE  Far slfcj:zlly attached by means of 3 Bolts to the Cu‘uphng’i“m‘.ﬁ the
operating the aileron, cords are attached to 15° Strips 6, ”TERa:dd?drwc" shafts, The final drive is taken from a 1" Pinien
bolted at right angles to the upper and lower surfaces of LRI ;
the aileran by means of 1" %1% Angle Brackets, Down- DEYICE TO INCREASE CRANK STROKE
ward movement of the aileron causes the auxiliary flap S.M.I78. This ingenious mechanism gives a stroke almost double
ta move upward and similarly, when the aileran is raised, the length of the actual erank strake. A suitable frame is buile up
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Section XVIII.

frem two 217x 2% Flat Plates spaced apart by 2171
Double Angle Strips, Two 51" Angle Girders are placed
vertically at one side of the Flat Plates and at the other
side is 2 pair of 72" Strips.

In fitting these, care should be taken to see that they
are quite straight, as even a slight bend will impair smooth
running, and they should also be placed exactly parallel for
the same reason.  The crankshaft is built up frem twe 14°
Reds, and on the inner end of
each is a Coupling placed trans-
versely and car-
rying a 1" Rod.
These two Rods
are provided ¥
with Collars thar £
are connected by f8
a 17 Secrewed ;
Red 1. It is ne-§§
cessary to fit the |8
Collars on  the |
Serewed Rod be- %
fore placing them
in position, The
derails and  ar-
rangement of the crankshaft  assembly  will
be guite clear on reference to the illustration,

carrying

Finions

The 257 Strip 2 |s
its hele on the Rod 1, and is held in place by locknuts on each side.  One end
of the Strip is pivoted to a 33" Strip 4 the upper extremity of which is held loosely on the

Serewed Rod connecting the vercical 547 Angle Girders.

3 is used, and a 2%” Rod 5 is passed through its end hole.
The Strip is placed in the furked end of an End Bearing and is centred on the Rod by two Collars,

Eye Pigces fixed at the ends of the Rod slide up and down on the 717 Strips which are spaced

apart at the top by two 17 Rods held in Cranks and a Coupling 6, This Coupling forms a guide

fer the piston Red that is fixed in the End Bearing at the end of

the connecting rod 3.

FRONT AXLE TRACTOR MOUNTING

5.M.179. This front axle is built up from wwe 34°
Angle Girders bolted together to form a Channel Sec-
tien, the Rods that carry the road wheels being jour-
nalled in Couble Brackets. The central pivotis in twe
parts, a Handrail Suppart secured to the front axle and
2 Socket Coupling that is attached to the boss of a
Double Arm Crank bolted to the underside of the
boiler.  The Handrail Support rests in the recess in
the lower end of the Socker Coupling and is retained in
place by two 37 % 1" Angle Brackets that are secured to
the front axle as shown.

BENDIX PINICN

5.M.180. Thiz device is primarily & demonstration
model of che Bendix car starting gear, but is capable of
other uses.

The drive is taken from the Bevel 1 mounted on a
shaft together with the Worm 2 and £” Pinian 3. The
¥iorm rotates a cam throwgh the medium of a 17
Pinion, the cam being secured to the Red by a Collar.
This cam consists of a Universal Stand Clamp, Kemex
Part Mo.K.31, and 2 sliding Red 4 that is In continual
contact with it is connected by a Coupling to a Red

Far the connecting red, a 31" Strip

Pimians mounted on the flywheel shaft and
Bendix Pinion shaft respectively. The shaft
carrying the Bendix Pinion consists of 2 27
Threaded Rod attached to a 5° Rod by means of
a Threaded Coupling.

REVERSING GEAR WITH VARI-

Special Movements—(continued)

the %" Pinions 5 and &, These
engage alternately with similar

ABLE PAUSE
S.M.IBI. By
means of this gear
it is possible 1o re-
VErse 3 movement
and to arringe a
pause of variable
length at the end
of each operation,
The drive is supplied to the 8 Axle Rod 1 that carries a
Worm and a 3*» 3" Pinlon. The Werm engages a 3* Pinion
on a vertical Red 2 that is journalled in 27 Strips secured
in place by means of Angle Brackets. The Rod 2 carries a
Worm that meshes with a 1° Pinion on the Roed carrying the
Pinion 3, and angther Rod Is journalled below this and carries a
H-teeth Gear VWheel &,

The Rod 5 is slidable in its bearings and carries two 17 1 Pinions, one of which is in constant
mesh with a 1" Pinicn on the Rad 1,
two fixed Collars. Two Compression Springs are fitted on the Rod an each side of the Flat
Plate an the right-hand side of the frame.

The sliding movement of the Rod is controlled by a lever consisting of a 2° Serip pivoted at
the base of the model and extended by means of 2 27 Slotted Strip, AEEI-D
slot in the 3trip and fitted with
the Collar &

A leose Collar & on the Red s recained in place between

it is passed through the
a2 nut before being screwed inte the bore of
The nut is tightened against the Collar te prevent the shank  of
the bolt gripping the Axle Rod 5. At the lower end
af the lever a bolt is inserted in a similar manner into the
bore of the Collar 9 that is fized to a sliding 5" Rod. The
Collar 7 is lopse on the Rod, and the 2° Slotted Scrip 10
is pivotally attached toic, ThisStripis ﬁrml;' secured to
a 357 Strip that is pivoted to the Gear 4, As the Gear
rotates the Collar 7 slides between the Collars 8 and 9,
and as scon as it strikes either of these Collars it causes
the lever toslide the Red 5 in the corresponding direction

Owing to the arrangement of the lever the Pod 5 slides
more quickly than the Collars & or 9 and throws ane of
the 1" Pinions inte engagement with the §7 Contrate
Wheel on the Rod 11.

SWASHPLATE MOYEMENT

S.M.182. The driving shaft 1 is journatled intwo 14" x
1" Double Angle Strips connected together by a Flat
Bracket, and spaced from the Plate by one Washer
beneath each. The Red carries a Coupling which is
mounted by means of its centre traverse hele, and the
driven shaft 2 iz provided with another Coupling
mounted in a similar manner. Bearings for the Rod 2are
formed from a 31" % 21" Flanged Plate and a 3" x %"
Double Angle Strip, the latter being spaced from the
base plate by a Washer.
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Section XIX. ELECTRICALLY OPERATED MOVEMENTS

OVERLOAD RELEASE FOR
ELECTRIC MOTOR

5.M.183. Every electric circuit should be
equipped with safety devices to protect the
apparatus from damage that might arise from
the passing of a heavier current than that for
) which the circuit is designed. In the case of
electric motors it is customary to provide pro-
tection by means of a device known as an ** over-
load release,” and a mechanism of this kind is
; 4 reproduced in Meccano in 5.0.183,
= A solencid is wound with two

layers of Meccane 26 5.C.C. Wire and clamped in
position on the base plate of the apparatus. The Rod 1
slides in the bore of the solenold and is connected pivotally to a switch arm carrying
the contact 2. The latcer is part of a Spring Buffer
Part Mo, 1202, It nermally makes contact with a
& B.A, Bolt that is insulated from the Plate by
insulating Bushes and Washers, and carries on its
shank a terminal 3. 5

One end of the solencid winding is attached to
the insulated terminal 4 and the other end is con-
nected o the base plate. In order to include the
device in clrcuit with a &-volt Motor and Accumu-
later, one of the two wires leading from the Accu-
mulator is connected to one of the terminals of the
overload release, and the remaining terminal of the
latter to the Motar. The current then flows)
through the windings of the solenaid and through',
the contaces of the overload release on its way to
the Motor., YWhen It rises above a certain value
the plunger 1 is drawn inte the interior of the
solenoid, thus maving the switch arm and breaking
the circuit.

AUTOMATIC MOTOR BRAKE

S.M.184, One end of a Rad 3 is attached
pivatally by a Swivel Bearing to the Red 1, while its
other end is connected as indicated to the end of
the solenoid plunger. A small piece of Spring Cord bolted to
the Strip 2 presses on the upper part of the Bush Wheel,
and a second piece of Spring Cord is attached to the
lower side of the Strip 2 to press similarly on
the lower half of the Bush VWheel.

The solencid is composed of 2 Bobbin wound
with four layers of Mo, 23 8.C.C. wire. One of
the wires is attached to a terminal that is insu-
lated from the motor side plate by an Insulating
Bush and a Washer, and the other wire is
secured so that it is in metallic contact with the
plate. One of the Mator terminals is treated in
a similar manner, and connection is made to the
Accumulater from the terminal on the Motar
side plate and the remaining Motor terminal.
When the Motor is running, current flows
through the turns of the selencid, which keeps
the plunger dawn, and consequently the br-ai?c
is held off, “vhen the current is cut off, the
solenold_becomes inoperative and the plunger

5.M.183

is freed, thus allowing the Spring Cord to press the face of the Bush Whesl a
into contact with the Tyre on the 17 fast Pulley,

AUTOMATIC CONTRACTING BRAKE

S.M.185. A 17 fast Pulley 1 shod with a Rubber Ring is
secured to 3 Rod driven from the armature spindle
through suitable pearing, Tweo 1¢
fast Pulleys 2 are fastened rigidly to
147 Strips that are attached pivotally
by lock-nuts ac their upper extremi-
ties to 2° Strips 3. At their lower
ends they are mounted looscly on
leck-nutted bolts attached to the side
plates of the Motor. The other ends
of the links 3 are attached pivorally to
the 27 Slotced Strip 4, the slat in
which engages with the shank of the
i Bolt 4a.  This Strip is also attached
to a lever consisting of a 417 Strip thae
is connected to the plunger of the
solenoid 5. As will be seen from the
illustration, this
lever pivots about
a lock-nutted balt
secured to the Trun-
nion on the Motor.

The solencid 5 consists of 2 Meccano Bobbin wound with four layers
of 23 5.C.C. Wire. One end of the finished coil is taken to the insu-
lated verminal &, which is connected to an Accumulator terminal, and the
other is connected dirsctly te the frame of the madel. One of the Motor
terminals alse is connected to the frame, the other being connected to
¥~ | thesecond terminal of the Accumulator.

REMOTE CONTROL FOR GEAR-BOX

S.M.1856. The gear control switch is shown near the Motor reversing
switch for convenience, but this can be taken to any position and wired
up accordingly. A 17 Triangular Plate is held on a 27 Bolt 7 by two nues,
and two further nuts fix the Bolt in position on the moter,

Two & B.A. Bolts & and 9 mounted on the Trizngular Plate are insu-
lated from it and form studs for the concact arm, which is made from a

57 5trip mounted on the Bolt 7 and is held against the heads of the &
B.A. Bolts by a Compression Spring.  The Bolt 8 is connected to enc end of the solencid 4, the
other end of which i35 joined to one of the Moter terminals. The
same terminzl is connected to the selensid 5, which is wired to
the Bolt 9. To connect up, one of the Accumulator wires is
joined to the remaining Motor terminal and the other is
‘* garthed ™ by connecting it to the frame of the Meotor.

With the lever as shown the solenoid 5 is in series with the
Motor and causes the Crank & to bring the Pinion 2 inta mesh with ]
the 57-teeth Gear, at the same time chrowing the Pinion 3 out of 2 1
engagement with its respective Gear, Lal ol
SPARK ARRESTER 3

5.M.187. The sliding Rod 1 carries an End Bearing fitted with a
Pendulum Connection 2, which is bent as shown and carries a
Silver Tipped Contact Screw 3, A Second Contact Serew 4 is
passed through a hele ina1” %1% Angle Bracker, ficted with, but
insulated from, a Chimney Adaprer. Oil is poured inte the
Chimney Adaptar until the top of the Contact Screw is covered.
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—— MECCANO SUPER MODELS —

INSTRUCTION LEAFLETS

Cur expert designers have produced for us 3% super models that reach the highest pinnacle ever attained in
Meceans eonstruction.  Each model In this series is a masterpiece and there is not a boy who will not be eager to

build them all.

These models are so impartant that we have published u special [eaflet with beautiful half-tone illustrations
for each of them. A selection of the leaflets is illustrated on this page.

A brief description of each madel in the series is given below, Copies of the leaflers may be ebtained from
any Meccane dealer or direct fram us, post free, at the prices shown at the foot of the page.

Mo. la MOTOR CHASSIS. This it an entiraly new model,
znd |5 an accurate reproductlon of a modern sports car. It am=
bedles a four speed gear box and four wheel brakes.

MNo. 2 SHIP COALER, All the movernants of a real ship-
coxler are reproduced In chis model.

Mo, 3 MOTOR-CYCLE AMD SIDECAR. The sidacar b5 of
stream-line design and s mounted on springs. The motor=cydle
it earmplete with lamps, horn, axhaust plpes, arc,

Mo, 4 GIANT BLOCH-SETTING CRANE. This realistic
madel i ficred with an accursee reproduction of Fidler's blocdk-
setting gear.

Mo, 5§ TRAYELLING BUCKET DREDGER. [n this madel
trucks and wagens can run underneath the chute threugh which
falls che marcerial raised by the dredger buckots.

Mo, & STIFF-LEG DERRICK. Thix model has meny inter-
esting mowements, Including hobiting, luffing and swivelling,
which are contralled by tuitble levers.

Mo. T PLATFORM SCALES.  This madel will waigh aricles
up 1o &4 [hs, with remarkable accoracy.

Mo, 8 ROUNMDABDUT. This model iz mest attractivo whan
in motipn, A3 the reundabout rotaces che cars spin round and
the horses rise and fall,

Mo. ¥ BAGATELLE TABLE. This s an inferesting madal
that will give hours of fun to the players.

Mo. 10 LOG SAW., [n this model the saw is driven rapidly
ta and fro while the work table vravels beneach jo

Mo. Il SINGLE-CYLINDER HORIZONTAL STEAM
ENGIME. Fitzed with bkalameced cramkshale, croishead, and
contrifugal governar.

Ho. 12 STOME SAWING MACHIMNE The madel it
equipped with adjuitable work table and overhead trolley wich
setl-sustaining chain haist.

Mo, 13 MECCAMOGRAPH. This wanderful madel will
draw hundeeds of beawtiful designs.

Mo, [4a GRANMDFATHER CLOCK. A practical esamplo of
Mectano madel-building.  The model keeps acourate time.

No. 15 BALTIC TAMNK LOCOMOTIVE. The driving
wheelt are aperated by an Electric Morar.  An accurate repro-
ductien of ¥Walichaerts' Valve Gear is fiveed,

Mo, 16a LOOM. This s perhaps the greatest Mectann
success.  The model weaves besutilful macerial.

Mo |7 PLANING MACHIME. Fitted with quick-return
motion.

Mo, |8 REVOLYIMG CRAME. This madel it fitted with
scrowsoperated luffing gear.

Mo, 1§ STEAM SHOYEL. This model embodios travalling,
rotating, racking and digging movements, and jik hoisting and
lawering gear.

Mo. 1%a STEAM EXCAYATOR OR MECHAMICAL
DIGGER, A Meceans Steam Englng b3 incorporatod in this
model and provides che power far operating the four movements.

Mo, 10 MOBILE CRANE. This modal has hoisting, lefing,
travelling and slewing movements. It is fitted with an avtomaric
brake.

Mo, 2l TRANSPORTER BRIDGE. The carrlage automatically
travels taand fro for as long a5 the maotor is driven.

Mo, 21 TRACTION EMGIMNE. A remarkably realisclc model
that will pull & boy of average weight.  Fitted with rwa spoeds,

Mo. 13 VERTICAL LOG 5AW. While the saws are in
mation, the logs are fed slowly o them.

No.24 TRAVELLING GANTRY CRAME. The movemenes
of this maodel comprise the traversing of che encire gantry,
haisting and lewering, and the traversing of the erane trolley.

Mo. 25 HYDRAULIC CRAME. The hydravlic ram i repre-
sented roalizeically by & powerful sorew mechaniim,

Mo, I TWIN ELLIPTIC HARMONOGRAPH. Some
beautiful designs may be preduced with thiz model.

Mo. 1T DRAGLINE. This imposing model ofa giant excavator
% ficzed wich travelling. Iul"."lng.:tnwin;,and dragging movements,

Mo, 18 PONTOON CRAME. The movaments of this model
include the operation of the twao hnl:!ing blocks, stewing of the
antire crang and luifing

Mo. 79 HAMMERHEAD CRAMNE. Thiz iz a very realistic
and powarful model, comprising craversing, halsting and slewing
motions.

Mo, 30 BREAKDOWRMN CRAMNE, This model is equipped with
wravelling, slewing, luffing, and holsting mations,

Mo, 31 WAREHOUSE WITH ELEYATORS. The wo
cages are driven avtomacically and work aiternacely,

Mo 31 TWIN CYLINDER STEAM ENGINE & BOILER.
Thit is & realistic warking model of 2 complete steam plant,

Mo. 33 S5INGLE AND DOUBLE FLYBOATS, Thaia twa
models represent popular pleasure-fair attractions.

Mo. 34 THREE-EMGIME BIPLAME. This is a realistic
maodel of an ' Argosy ' machine, and iz fiteed with ailerons,
elevators and rudders,

Mo. 35 LEVEL LUFFING TRAME. The model i provided
writh level luffing gear, 2nd an impareant feature is a grab chat may
be opencd and clased autarmatically,

Mo, 36 ELECTRIC DERRICK CRAME (Scotch Type). Thiz
impeding madel f built to 2 seale of Jin. o 1. The movements
include hoisting and lowering, luffing and tlewing.

Mo, 3F HOWITZER, LIMBER & TRACTOR. The gun firas
ammunition (YWasheri] with considerable force and accuracy,
The ceaceer [t ficted with * crecper ™' rrack.

Prices of Meccang Super Madel Leaflets—
Leaflets Mos, 3, 5, 6, 7. 8,9, 10,19, 12, 142,17, 18, 1%, 20, 21, 22, 23, 24, 25, 26, 26,29, 35, 37 —LUniced Kingdom, 2d., Auitralia &d,, Mew

Zealand and South Africa 3., Canada, 5 cencs,

Leaflers Mes, 1. 2, 13, 15, 16a, 192, 27, 30, 3, 32, 33, 34, 35—United Kingdom 34., Australla &d,, Mew Zealand and South Africa &d.,

Canada 8 cents.

Leafler Mo, &=United Kingdom &d,, Australin /-, Mew Zealand and South Africs 84., Canada 15 cents.
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LIST CF MOVEMENTS

Medel Me.
Ackermann Steering Gear 164
Adjustable Tool Holder 149
Aeroplane Control Gear 158
Air Brake Governor 106
Anti-Friction Bearing 128
Automatic Clutch 97
Automatic Contracting Brake 185
Automatic Declutching Movement 70
Auromatic Gear Change &2
Automatic Motor Brake - 184
Auromatic Reversing Gear &3
Automatic Reversing Hoist 18
Automatic Variabi:ipcnd Gear— 105

Automatic Yacht's Steering Gear 157

Auto-Release Hoisting Drum &8
Balanced Airleon Contral 175
Ball-and-Sacket joint 13z
Ball Bearing Rod Support 139a
Bendix Pinion 180
Bevel Reversing Gear 52
Big End for Meccane Crankshaft &2
Boat Steering Gear 154
Brake for ¥Winding Engines 119
Brake Lever and Quadrant 112
Built-up Ball Bearing 140
Built-up Reller Race 139
Cams 32-85
Cantilever Springs 173
Caster Steering 1558
Centrifugal High-Speed Governer 101
Centrifugal Intermittent Motion b
Clock Escapement T4
Clutch Reversing Gear - L]
Cluteh Controlled Gear- Box kL
Compact Gear Reduction 40
Compact Tappet Movement &1

Compact Three-5peed Gear-Box L
Compensating Levers for Road

Wheels - 172
Constant Engagement lnterm jttent
HMotion T2

Cord Operated Free Wheel 93, 9
Cord Transmission 20, 21, 22,3
Coupled Clockwork Control Levers &
Crane Load Indicator 108
Crosshead for Stationary Engine 142

Model Meo.
Derailleur Two-5Spead Gear 23
Device to Increase Crank Stroke 178
Diesel Engine Camshaft 80
Differential for Sprocket Drive aq
Differential Gear — 53
Differantial Fulley Block 19
Drrive to Heavy Duty Travelling
Wheels 164
Cual Aeroplane Control 135
Electric Motor Controller 110
Electric Motor Governor 100
Epicyclic Gear Clutch 54
Epicyclic Transmission Gear 57
Epicycloidal Gear a0
Examples of Meccano Gearing 32-3%a
Experimental Pulley System 17
Flywheel Governor 107
Four Movement Gear-Box 48
Four-Speed Planctary Gear-Box al
Friction Free Whee! 92
Front Axle Tractor Mounting 179
Frant W¥heel Drive 126
Geared Quick Return Motion 132
Gramophone Type Governor 104
Guide Fulley for Cranes 1

Heavy Duty Cencrifugal Governor 102
Heavy Duty Quick Return Move-

ment 13
Hobbs' Inertia Gear ¥
Interlecking Levers 176
Intermittent Rotary Motion &5
Intermittent Rotary Striker &9
Internal Expanding Brake 117, 120
Internal Expanding Frent Wheel

Erake 124
lib Radius Indicator 09
Joy's Valve Gear 13
K.nife-Edge Bearing 130
Large Built-up Roller Bearing 134
Large Maltese Cross Machanism il

Levers in Platform Scales

ILLUSTRATED

Model Mo,
Levers of the First Order z
Levers of the Second Order 5
Levers of the Third Order 5
Light Duty Brake — - 114
Locomartive Crosshead — 143
Lecometive Springing 171
Meccano Ball Bearing 137
Meccano Roller Bearing 135
Mine C?E Depth Indicator 103
Modified Ball Bearing 138
HMomentum Traversing 165
Multiple-Drive Mechanism 51
Meat Crankshaft Fi:]
Offset Quick Return Motion 153
Owerload  Release for  Electric
Mator 183
Cwerhead Traveller 167
Cut of Line Drive 174
Paw| and Ratchet Free Wheel 1
Pivots 1, 1a
Cuick Action Cam Movement 0
Rack and Pinten Traversing
Mechanism 163
Radial Gear-Box 47
Ratchet Brake Levers 10. 11
Reinforced Bearings 127
Remote Control for Gear-Box 186
Reverse Drive 177
Reversible Band Brake 123
Reversing Gear 50
Reversing Gear with VYariable
Pause i3
F.oman Balance 3
Fubber Shack ﬁ.bsurbers 168
Safety Catch for Winding Gear 125
Screw and Strap 113
Screw Operated Shoe Brake 122, 143
Screw fack — 147
Serew Lifting Apparatus 144
Screw Ratchet Feed 148
Self-Acting Brake for Cranes ™
Seml E“I{H‘.[C Spring - 149
*Serve " Moter Car Brake — 113

IN THIS MANUAL

HModel Mo,
Side Thrust Bearing 141
Silent Intermittent Rotary Motion .1
Silent Owverhead Camshalt Dirive a7

Simple Band Brake 11
Simple Built-up Roller Bearing 136
Simple Circular Slide Bearing 144
Simple Crankshaft 15
Simple Friction Clutch 93
Simple Hoist 15

Simple Internal Expanding Brake 114
Simple Lever Quick Return

Meotion 150
Simple Screw Brake 115
Simple Stearing Gear 142
Single Flate Clutch 98
Siphon Wick Lubricator 13
Slide Crank Movement Ir
Small Built-up Roller Bearing 133
Small Malcese Cross Mechanism &7
Smooth Movemeant Cam B&
Spontan Transmission Gear . &0
Spark Arrester 187
Sprocket Chain Transmission 2428
Stephenson’s Link Motion 12
Steering Gear for Caterpillar

Tracks 140
Sun and Planet Mechanism - e
sun and Planet Windlass - 33
Swashplate Movement — 182
Tension Springing for Road

thehp e 170
Three-Mevement Gear-Box fd
Three-Speed and Reverse Gear — 43, 43
Transmission te Six Wheels 164
Triplicated Cranhshaft 7h
Twin Three-Position Levers g
Two-Fold Pulley Syscem 16
Two-Speed Epicyclic Gear-Box 58
Two-3peed Reverse Gear 41
Unique Lever Formation [
Yariable Eccentric 86
Variable Ratchet Movement 73
Wariable Speed Gear &4
Walschasres® Valve Gear 14
Wartt's Centrifugal Gevernor 99
¥Worm and Chain Steering Gear 159
Warm and Pinion Bearing 1%
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A FINE ENGIMEERING

The ** Meccane Magazine "' s the Meccano boy's
newspaper. It is published menthly, and each issue
contains details of splendid new Meccano models.
Interesting model-building and other competitions are
annownced each month, and details of all new Meccano
products appear in jos pages. |t is the official organ of
the Meccano Guild and the Harnby Railway Company.
The = Meccano Magazine " appeals to every boy, for it
deals with Engineering in all its branches—Railways,
Ayiation, Ships, Motor Cars, Hydro-Electric Schemes,
Bridges, Cranes, etc.

THE FINEST ENGINEERING MONTHLY

Hark

%M

Famous

Ships

. 0d,

D-"'VT PN

MONTHLY FOR BOYS

Interesting articles, devoted to Mode!l Railways
and Medel Speed Boats, and Home Experiments in
Electricity and Chemistry are among its regular
features, Other sections deal with Books of interest
to boys, Stamps, Mew Inventions, ete.

The ' Meccane Magazine ™ is published on the
first of each menth and has a circulation of over 70,000
copies per issue. It may be purchased from your
Meccano dealer or from any newsagent or bookstall
{Price &d. in the United Kingdom). Overseas readers
should write to the Editor, ' Meceane Magazine."
Binns Road, Liverpool 13, for subscription rates.

MECCANG LIMITED - BINNS ROAD - LIVERPOOL 13

Inventions

Motor Cars

IN THE WORLD FOR BOYS

AGAZINE

Wonderful
Machinery

Printed in England




