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Thls model was espectlally designed. by Dr.
K. ¥. Cameron, of Ary (U.S.A.), for cutting ‘spectal
plastic gears used in clock escapements.

As described in this leaflet, the machine

is used to cut -spectally shaped teeth in the peri- . -

phery of. a 20-tooth Plastic lieccano Sprocket Yheel
(Part P83) for use as a ratchet wheel in GMM.SHL.%43
=~ Synchrometer.

Quite apart from its spec1alzzed use qudted

‘above, .the Gear Tooth Cutting MHaechine is an inter-

esting piece of MHeccano machinery in its own right.

—mm000m=mm

. Published by
THE MECCANOMAN'!S CLUB
248 Woclwich Road,
Abbey Wood, SE2 ODW
LOKDON - ENGLAND,
Telephone : ERITH 32195 (STD 032 24)
"OCTOBER 1973

LEAFLET  XNO, b

00O

10




% &
g

W
S’



ey

f“«m“”«,

GHii.SiiL.41 3
Gear Tooth Cutiing Macnine

1. INTRODUCTION

The machine described in this leaflet will cut specially shaped
teeth of great regularity in the periphery of a 20-tooth Plastic lieccano
Sprociiet Yheel, Part P83. This is accomplished by cutting away portions
of the existing teeth with a small engraving cutter. The sprochet to be
cut is locked to a second similar csprochet, the teeth of the latter acting
as guides to ensure even spacing of the newly cut teeth.

This piece of mechanism, which is made entirely in leccano with the
exception of the cutting tool, was designed to prepare the special ratchet
wheel for the Synchrometer described in GHi.SNL.43. However, with minor
alterations, the machine can be set to produce speclal escapement wheels
for clochks, and special gears for particular purposes. Even a dead beat
scape wheel is easy to produce, and a future GHH.SHL will be devoted to a
clock with this type of escapemnent.

2. CONSTRUCTION OF THE MODEL

2ol General

Six illustrations of the model are given and what is not shown in
one figure is shown in another. It is therefore unnecessary continually
to refer to the figures by number.

In addition to the model as described in this leaflet, a bench
drilling machine is very convenient, as the girders 2 and 4 (see next
section) can be bolted to the drill table. However, if no drilling
machine is aveilable, an ordinary handyman's electric drill, held in its
special clamp, may be used. Failing these, the cutting tool may be
driven by any suitable electric motor geared down to a conventent speed ;
with an Ei15R or E20R the reduction should be approximately 3:1, but nuch
depends on the material being cut.

" The machine is intended mainly for plastic gear wheels, but other
materials, including brass, may also be cut, adjusting the speed ojf the
cutter to suit the material being cut. It is necessary to ensure rigid
construction throughout, especially if metal is to be cut.

2.2 Underframe

Two compound 97" girders, made from 94" angle girders 1 & 2 and 3 &
4 bolted back to back, are fixed either to the bench drill table or to any
firm wooden surface such as a work table or bench. Each pair should be
spaced so that the slotted holes in their upper horizontal flanges are at
34" centres.

Two 52" angle girders 5 and 6 are bolted to girders 1 and 3, their
flanges with slotted holes downwards and facing away from each other ;
there must be full 75" between the vertical flanges with round holes.

2.3 Outer Sliding Frame

This is placed between girders 5 and 6, and consists af a pair of
727 angle girders 7 and 8, and a pair of 547 angle girders 9 and 10, all
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flunges with round holes horizontal. Girders 9 and 10 must slide freely
between girders 5 and 6, but there itust be no wobble or side play.

Girders 7 and 8 are 24 apart and between them are bolted two 5ekit
2~' Fflanged plates 11 and 12 with their jlanges facing away fron each
other ;  flat trunnions 13, 14, 15 and 16 brace plates 11 and 12 which are
joined in front at the top by a 77' angle girder 17 and two 3 sirips 18

and 19

A pair of 21 reversed angle braciliets 20 and 21 are bolted to each
of the girdeirs 5 and 6, spaced by washers and having their free lugs over-
hanging girders 9 and 10 of the outer sliding frame, which is thus pre-
vented from tipping. Girders 5, 6, 9 and 10 should be greased to allow
ain easy sliding imovements '

2.4 Inner Sliding #rame

This is in the form of an open box made froi two 3"” x 24 flcnged
plaueo 22 and 23, and two 237 x 24" flat plates 24 and 25. It slides on
two uj” rods 26 and 27 in front, held in cianks 28, 29, 30 and 351 bolted
to the plates as shown in Figs. 1 and 2 ; ot the rear the frame slides
on two 2%" rods 32 and 33 held in cranks 34 end 35, and on a 6%" rod 36
held in cranks 37 and 38 at %” centres froit the rear corner holes of the
" plates 24 and 25. The rods slide in corresponding holes in plates 11
and 12, TCqu rod 36 which slides in the recr holes of doubled (for
strength) 227 strips 39 and 40 bolted to plates 11 and I12.

2.5  OQuter Frame Control

A,

This is a 337 rod 41 (wiih a collar as a hand grip) fixed by c
coupling 42 at right cngles to c &1 rod 43 journalled in the cpex holes
of a pair of flat trunnions 44 and %5 attached by 14" angle girders 46
and 47 to 42F strips 4& and 49 bolted to girders 1 and 3. Two single
thirow eccentrics 50 and 51 on rod 43 are boltad to 1%” strips 52 and 53
whicih are slipped over rod 36 of tiae inner sliding frame. '

jioveient of this control tiaus causes the outer frame to iove toward
and away from the operator.

2.6 Inner ‘Prame Control

4 27 rod 54 (fitted with a collar as a hand grip) is coniected by
a coupling 55 at right angles to a 2m' rod 56 journalled in two jlat
trunntoas 57 and 58 fixed to plate 11 by 147 angle girders 5% and 60.
Rod 58 carries a collar 61 and a #7 pinion 62 which engages a worit 63
Fixed on rod 26 of the inner sliding frame.

Thus, movement of this control causes the inner frame to slide to
left and right.

2.7 . Tooth Lock

' This is made from a pair of right angle rod and strip coniectors
64 and 65 bolted to a coupling §6 by a #7 bolt through its end trunsverse
hole. The connectors are spaced from the coupling by two washers each, e
and are mounted at right angles to the long axis of the coupling with
their coiled portions facing each other, as siaown in the figurese. 7 g”
bolt 67 with an Elektrikit terminal nut 68 firmly held by a nut under the
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head is used to fix the lock on rod 27 so that the connectors point away
from the operator, collars 69 and 70 being used to hold the coupling in
position also.

Two double arm cranls 7?1 and 72 are bolted to plates 22 and 23, the
former above the plate and the latter below the plate.

3. SETTING UP

The machine was specially designed to cut a 20-tooth Plastic liecc-
ano Sprocket Vheel (Part P83) for use as the ratchet wheel in Glit1. SHL.43 -
Synchrometer, as mentioned in Section 1.

4 coupling without grub screws is inserted in each of two such
sprockets 73 and 74, and their collet nuts (Part P78) 75 and 76 are tight-
ened so that about 1/8" of the couplings protrudes bevond the collet nuts.
The two sprockeis are then locked together by their ‘dog? sectlons, the
notches being trimned with a modelling knife to give an accurate Fite
They are then inseried between plates 22 and 23, axis vertical, tive coupl-
ings being adjusted if necessary to ensure a snug fit. The asseitbly is
held in place by a 33 rod 77 passed successively through crank 71, tne
upper coupling held in sprocket 73, the lower coupling held in sprochet
74 and then crank 72.

The tooth lock should be positioned over the central hole of the
front row of holes in plate 23, with the loops of connectors 64 and 65
firnly engaging one tooth of sprochet 74. Secure the tooth loclh in this
position, using bolt 67 and the two collars 62 and 70.

‘ Fig. 6 shows « bench drill arranged so that the cutter 78 is close
to the teeth of sprocket 73, the gear to be cute.

4. OPERATION

Aaise or lower the drill (or table) to align the cutting edge(s)
of the bit with the surface of the teeth on sprocket 73. Throw the inner
sliding frame all the way to the lzft and line up the cutting tool with
the second tooth From an imaginary diametrical line drawn through the
sprocket from front to rear, see Fige 7-

Holding the inner frame control with the frame still fully to the
left, move the outer frame control to bring the upper sprocket 73 into
contact with the cutting tool. Continue slowly to the right depth, i.e.
the outer edge of the raised moulded rim on the sprochet. Turn ofyf the
tool power and fix a stop bracket to girder 1 ; this bracket is a 2%” x
1%” flanged plate 79 so arranged that it bears against girder 7 of the
outer sliding fraome which is thus prevented from moving further to the
rear. Fix the stop bracket in place with 47 bolts and collars 80 acting
as wing nuts and, holding the outer sliding frame Ffirmly against it,
start the tool and move the inner jrame control slowly to the right, thus
causing the cutter to complete the bite.

The outer frame is next thrown all the way forward clear of the

cutter. The tooth lock is then released, sprochket 74 is turned one
tooth and the tooth lock replaced ; this will bring a fresh tooin into
position. Throw the inner frame control again all the way to the lejt,

move the outer frame control while holding the inner frame control sec-
urely ; this will cut a second tooth to the same depth as the first,

the depth being controlled by the stop bracket. The inner frame control
is then moved to the right to complete the cut.
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ilepeat this procedure until the twenty teeth aire cut. Reiwove rod
77, taiie out the sprockets arnd separate them, and extract the coupling
froi: the cut sprochet 73. Trim and finish the tecth carefully, using a
modelling finife to remove rough edges, but taking care not to alter the
equidistant spocing. Stringy plestic fragmenis should be reioved as
they buiid up con the cutter, otherwise the cutting will be uneven.

ddvice may be obtained at any engineer's suppliers as to the best
type of cutter to use. Even a 5/16" B.S.¥. tap (the ileccano size) can
be pressed into service.

Fig. 7 will demonstrate how the cuts are nade, and 1t will be
noted that one notch must be cut more deeply for the Synchrometer ratchet
wheel. The latter cut is made by haend with the modelling knife, and
further explanations are gtven in Gl 8ML. 43 ~ Synchrometer.

Before cutting a Plastic Heccano Sprocket Yheel, the fleccanoman
may wish to experiment in cutting teeth in plastic of the appitoxiinate
thicliness of the plastic sprochets. If necessary, rod 77 may be replaced
by a screwed rod which makes it easier to fix plastie practice discs ;
the latter are easily cut from a plastic sacet cnd drilled with a central
hole. If a tanh cutter is avatlable, the cuiting of discs is simplified,
a hole being first drilled in the sheat to accommodate the centire 51t of
the tanit cutier. _ '

Plastic gear wheels naturally wear in use, but few models are
constiructed to last for yearse. The great advantcges of plastic gears
are silence in clock escapements, and non-conductarze glectrically, somnc-
times important. .

It is also possible to cut gear wheels with varying numbers oy
teeth by first marking out a plastic disce For example, a 30-tooth
wheel should be marhked out in thirty sections each of 12, i.e. 3600 -
30 = 12°.

T+ should be remembered that, if sozcially cut gear wheels wre to
be used in clocks, especially as scap2 wheels, accuracy in time-leeping
cannot be expected if the cutting is noti meticulously correct.

5. PARTS REQUIRKED

The following is a list of the parts reguired to construct the
model as illustrcted and described in this leaflet.. It may naturully
be enlarged or modified to deal with other sizes of wheel, and the list
should be tahken as a guide only.

(a)  Ztandord Parts
2 x 2a b ox 14 1 x 51 2 x 121
2 = 4 2 x 16 2 x 52 2 x 11la
4 x 5 3 x 16a 2 x 53 4 x 125
2 x 6Ga 1 x 17 7 x 59 8 x 128a
4 x 8a 1 x 26 8 x 62 2 x 130a
3 x &b 1 x 32 2 x 62b 2 x 212a
4 x 9 + 75 x 37 3 x 63
4 x 9Ff + 50 x 38 2 x 72

(b) Elektrikit Parts
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(¢)  Plastic rfieccano Parts

2 x P78 1 x P83

(d) iiscellaneous

1 x cuttiang tool 1 xbenchdrill or -handyman's electric drill

6. CTHIR CESR CUTTING IM4CHIVRS
Three other practin

cal gevit cutiing machines have been published
in past issues of the fizcccnwo riagazine, as yFoli
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