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ME JUBILEE ELECTRIC CLOCK

Completion
of the
contact unit

ne contact blade, in the

form originally constructed,

proved to be somewhat diffi-
cult to adjust, both vertically and
laterally, so it has now been
modified to incorporate a dotted
slide and an adjustment screw,
the actual blade being shortened
to economise in. material and aso
to give a somewhat heavier loading
without imposing too much friction
on the wiper.

It will readily be understood that
while it is desifable to avoid drag on
the pendulum during the period of
contact, a farly firm pressure is

necessary to establish a sound electrical
connection.

As will be seen from the detail
drawings in the last instalment of
June 19 the blade is now attached by
rivets or screws to a strip of 1/16 in.
brass, bent U-shaped, and in its turn
attached to a thicker strip which
carries a knurled screw? and is aso
slotted to allow of a limited move-
ment in the groove of the contact
block. ~ These two strips may be
riveted or sweated together into an
integral part if desired; | used 10 BA
screws to attach the blade, as it was
anticipated that it might be necessary
to remove or replace it in the course
of experimental work.
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EDGAR T. WESTRURY
deals in this instalment
with the completion of the
contact and the making
of the electro-magnet

Continued from 19 June
1958, pages 782 to 784

The best material for a _contact of
this nature is silver, or slver-plated
bronze, but there is some difficulty
in obtaining this and so far good
results have been obtained with
phosphor-bronze or beryllium-copper
dloy. As the contact “surfaces rub

ainst each other, they are sdf-
cleaning, so long as the current is
not so heavy as to cause excessive
sparking at the break.

The shape of the contact blade at
the working end has been dtered, in
order to give a shorter period of
contact, as a Prolonged_ contact was
found to be of no particular benefit,
and Ctaended to make adjustment more
critical.
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Since the original article in the
series was published, | have had
some useful advice on the subject of
contacts from a reader who is a
specialist in eectronics, and who has
brought to my notice the availability
of a ready-made contact device
which should be applicable to this
particular purpose. | am following
this up closely and hope to be able
to report on it in due course, as
contacts have always been the
“ Achilles heel " of the electric clock
and anything which can be done to
improve them or make them more
reliable deserves very careful con-
Sideration, ]

The adjustment screw, pressing on
the lower limb of the bent strip,
enables it to be sprung downwards,
to adjust the tip of the blade to
exactly the correct vertical postion,
and it is locked by the knurled nut.
To adjust the timing of the contact,
the blade assembly can be moved
sideways in the groove of the block,
and locked by the setscrew, which may
aso serve as a terminal; a hexagon-
headed screw will be found more
readily accessible here than one having
a slotted head. Adjustment for the
arc of pendulum swing is obtained by
shifting the bracket which carries the
detent-lever on the pendulum rod.

Electra-magnet unit

This is a relatively simple and
robust unit,. which does not involve
any very delicate machining operations
or adjustments. The panel is identical
in size and shape with that of the
contact unit, and the fixing holes at
the corners aso correspond, so that
as previously explained, the two
panels can be bolted together and
shaned at one ooeration. ]

In the magnetic circuit it is obvioud
desirable to use material of hig
permeability and low retentive pro-
perties-in Smpler terms, ee&l{J marr;]-
netised and de-magnetised.  Usually
in such cases, soft or “ Swedish”
iron is specified, but it is not easy
to obtain any special or unusual
material nowadays; there is a very
pure form of iron produced by
electrolytic methods, known as Hecla,
but | have not been able to trace the
source of supply. It would also be
possible to use laminations of magnetic
dloy such as Stalloy, or Standynis,
which would certainly have a high
efficiency, but would tend to compli-
cate construction.

A satisfactory substitute

It has, however, been found that
ordinary mild steel, if well annealed
by " soaking” a red heat in an
er¥closed box (to exclude carbon) for
an hour or two, and alowed to cool
very dowly, gives quite good results.
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This process should. of course. be
carried out before machining or
finishing to shape the essential parts,
in case of scaling or distortion. There
is no special need to machine or
polish the outside of the cores,
provided that they are chucked fairly
truly for turning down the spigots,
which should be a good fit in the holes
in the yoke; the length should be the
same for both cores.

Detachable cores

Although detachable cores are not
an essentia feature, and they may,
if desired, be permanently pressed’
or riveted into the yoke, it is an
advantage to fit them, especidly if the
coils are wound directly on the cores
to dispense with the need for bobbins,
in the latter case. fibre cheeks should
be made, a press fit for the cores, to
locate the windings. When the cores
are in place and the yoke secured to
the panel, the pole facés should present
aflat seating for the armature surface.
~There is scope for experiment to
find the most efficient winding speci-
fication for the particular conditions
of working, and the.supplyé voltage.
In this part of the design, | have been
greatly assstedoegy Mr J. W. Cooper,
who has produced two sets of windings
for the magnet, and has also helped
me to explore further ideas in the
development of the electrical parts
of the clock. The most suitable
winding so far tried is 1,600 turns
(i.e. 800 per coil) of 26 sw.g. ena
melled copper, giving a resistance of
8.2 ohms, with 4-1/2 volts input; but
both higher and lower voltages can
be used successfully by suitable
adjustment of the number of turns
and gauge of wire employed, so that
the wattfagle and ampere-turns remain
substantially the same in all cases.
The fitting™ of terminals is optiona,
but useful’ and convenient.

Swinging armature

The armature is of the same
material as the magnet cores and
yoke, in the form of a rectangular bar,
1/2 in. x 3/16 in.,suspended to swing
freely from a cross pivot at the upper
end.” the latter being turned from
4 in, silver steel, taking the usual care
to finish the working surfaces. It is
attached to the flat bar in such a way
that the pivot centre lines up with
the inner edge of the bar, which can
be done either by cutting a flat on
the centre of the pivot? down to half
its diameter, or groovmg the bar to
the same depth.” Either screws or
rivets may be used for fixing the two
parts together. o

Two dirips of brass. 3/8 in. wide x
3/32in. thick, are used “to make the
bearings for the armature pivot, the
one a the back being flat and that
at the front being bent twice at right

9

Contact blade as finally jitted

to the experimental clock, shown
at the instant of making contact.
(Not identical with drawings which
Incorporate detail improvements)

angles to form a half-bridge, or
“ cock " as it is called, spanning the
centre body of the pivot. In horological
practice, a cock is usually made from
a casting or cut from the solid, in
either case producing neat sharp
corners instead of rounded bends;
but from the practical point of view
there is no specia advantage in this.

Bearing alignment

It is, of course, important that the
pivot holes in the two bearings
should line up squarely, and that they
should be located so that the armature
will seat truly against the pole faces
of the electro-magnet. These positions
can be ascertained by clamping the
armature in this position, and " after
drilling the pivot holes, marking the
fixing hole nearest the bend of the
cock, from the corner hole in the
Banel. This is then drilled through

oth bearings, and they can be
temporarily secured for™ checkin
yosition and locating the secon
ixing screw. '

One or two dowels may be fitted
to maintain the relative alignment of
the bearings; only one is shown on
the drawing, and this has been found
sufficient, so long_as the clearance of
the fixing screws is kept to the mini-
mum; but conscientious clockmakers
would probably insist on more than
one dowel to ensure correct
dimensiona accuracy.

The ﬁwot bearings must be a good
fit, with the least trace of end play,
but must obviously work quite freely.
Slackness would tend to cause noise
when the impulse occurs. There might
be some advantage here in fittin
hardened cone pivots with end ad-
Nset:d ng screws, but this has not been
tried.

It is not desirable to make the
impulse lever and roller any heavier
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than is absolutely necessary, but it
must be adequately strong and rigid
to perform its function properly. A
channel-section arm bent from sheet
brass is gpecified, but auminium alloy
(not ordinary sheet auminium) would
probably be better. The boss to carry
the roller pivot is made in the form
of a bolt fitted across the lower end
of the channel, with a bush between
the inside surfaces to prevent crushing;
aternatively, the boss itself may be a
bush taBped right through, and
secured by a long screw from the
other side, plus the spacing bush.

In either case the assembly should
be strong and rigid. The other end
of the lever may be tapered off as
shown, and is secured to the armature
by two 6 BA screws.

The roller is made from hard

lastic material and fitted to work
reely on its pivot bolt. It should not
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IMPULSE LEVER

be grooved to fit the contour of the
pendulum rod, as this might tend to
cause the latter to deviate from its
natural path, and thereby set up a
rolling motlg_n.hlee al otfher (\1N0|rk_
in s, a dight amount of en
m%url)gtbe aIIO\%\]/ed on the pivot. Py

\When the pendulum is at rest, the
roller should only just make contact
with it, the armature being also in
contact with the pole faces. An
error in this respect can be correct
by packing or filing the face of the
lever at the upper end. In experi-
mental work, an eccentric adjustment
of the roller position was tried out,
but was not found necessary: the
effect of varying length of the lever,
also the use of a wooden lever to give
resilience, led to no very conclusive
results either. i )

It is aways open to discusson as
to which is the best and most efficient

10

method of applying an electro-
magnetic impulse to the movement of
mechanical parts which involve inertia.
The impulse must necessarily be
rapid and abrupt, and a heavy

dulum does not react favourably
to this kind of trestment. From this
it might be argued that there would
be an advantage in applying electric
drive to light, short-period pendulums
or balances, which is true as far as it
goes, but this also introduces the
maximum interference with natural
period, and thus departs further from
the ideal of the “ free pendulum.”

The higher the frequency of the
pendulum or balance, the more
nec becomes exact regulation of
the strength of the impulse, and all
adjustments, not to mention physical
dimensions of essential parts, become
more critical and delicate.

To be continued on July 17
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ME Jubilee ELECTRIC CLOCK

has now arrived at a stage

where it is possible to as
semble the electro-motive partsand
set them working, and this will
no doubt appeal to many con-
structors, who may be excused
some natural impatience to prove
that their work is yielding satis-
factory results.

| know that | can never resist the
temptation, as soon as essential
working parts of a model are com-
pleted, to set up a “jury rig” which
will enable preliminary tests to be
made, without waiting till every last
detail is completed.

In any case, this part of the mecha
nism will have to be adjusted in-
dependently of the actual clock
movement, 'so that it is just as well
to do this now as later on. The
chassis may be set up on a verticd
board, or even on the wall of the
workshop, so long as it is vertical
both ways and steady enough to
avoid inadvertent movement. After
attaching the electro-magnet and con-
tact units to their respective seatings,
by four screws in each, the pendulum
is hung from its suspension bracket
and alowed to find its natural position
before tightening the clamp bars.

THE construction of the clock

Handling the pendulum

A word of caution about handling
the pendulum may be advisable; it is
obvious that the delicate suspension
spri r&g?s are liable to damage if roughly
handled, and in manipulating the
heavy pendulum into position, it is
only too easy for them to foul other
parts, thereby getting bent or distorted;
such faults are very difficult to correct.
and the cause should be scrupulously
avoided. ) ]

The electrical connections of the
clock are very simple, and can be
neatly arranged; some constructors
may wish to conceal them entlrelg
b¥ taking them through to the bac
of the mounting board, when the
clock is finally erected, but for the
present purposes, temporary wiring
will be sdtisfactory. Single lighting
flex will be adeguate to carry the
current, and | favour p.v.c. covering,
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Continued from 3 July 1958. pager 8 to 10

Assemblyand adjustment
of the electrical
mechanism

By EDGAR T. WESTBURY

which is neat and durable, and can be
obtained in colours which harmonise
with the wooden panel, in whatever
finish may be selected, so that exposed
wiring will not be obtrusive.

It will be seen that a flexible con-
nection must be made to the detent
lever, so that it does not impose any
drag on the pendulum rod. While a
loose piece of light flex, hung from a
point as near the pendulum suspension
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Electrical connections of pendulum
mechanism
67

as possible, would serve this purpose,
it is much better to make a long cail
of enamel-covered wire, about 24
gaudge, by winding it on a 3/16 in. rod
and pulling it out to the length
required. An adternative and some-
what neater method would be to run
a straight wire down the back of the
Bendulum rod, holding it in position
y small clips, or bands of trans-
Parent adhesive tape, with a short
lexible coail just behind the suspension.

Preventing radio interference

~ The object of the condenser, which
iS connected between the contact
blade and the wiper, is to suppress
the inductive spark which occurs
when contact is broken, and incident-
aly to prevent radio and TV inter-
ference, though this should not be
serious in view of the low voltage
and current employed. In the former
and primary function, the capacit

of the condenser is not at al critical,
and various sixes have been tried with
very little difference in results, either
the cylindrica “ cartridge " type, or
the rectangular “canned ” type of
condenser, 1s equally suitable.

One point to which attention may
well be called is the necessity of
checking insulation of the various
components in the circuit. If the
terminals of the electromagnet are
in the form of countersunk screws
from the back of the panel, as re-
commended, it is obvious that the
heads must be well sunk so that they
cannot touch the metal chassis; If
in doubt, however, a slip of paper or
cellulose tape will make this quite
safe.  For clocks in which a metal
Pendulum rod is employed,, the' flexible
ead to the rod can be elnnintaed in
favour of “ earth return ” throuEh
the chassis; but in this case, the

MODEL ENGINEER



insulation of the panel carrying the
riding wheel and contact blade must
be above suspicion.

~When dl parts are assembled, the
first stage in the working adjustment
is to locate the clamp of the detent
lever so that the latter is parallel to
the back panel, and at such a height
that the detent can just drop to the
root of the tooth in the riding whedl.
The bent tip of the contact blade
should be about 1/8 in. to the left of
the wiper when the pendulum is at
rest, and the impulse lever should
just touch the rod, with the armature
in contact with the magnet poles.
It may be mentioned here that a dip
of thin paper or tape interposed
between these surfaces will not only
reduce the risk of noise, but also
eliminate  “ stickiness " caused by
dight residual magnetism.

Pendulum arc

The pendulum is set swinging by
hand, and the action of the detent
lever in engaging the riding wheel
may be observed. It will be seen that
by moving the pivot plate of the lever
to the right, the rod will have to travel
further to pick up a full tooth of the
wheel, and therefore this adjustment
affects the arc of pendulum swing.
For robust action with reasonable
time-keeping accuracy, an arc of
410 5 deg. (inclusive) is recommended.

When ﬁleln_g up a full tooth of the
wheel, the wiper should just pass
under the contact blade as close as
possible, but without ac'guall¥ touch-
ing it. As the arc of swing fals off,

however, the detent will fail to clear
the full tooth, and will ride in the
notch, raising the wiper so that it
strokes the contact blade and thus
establishes  electrical connection
through the electro-magnet circuit, and
provides the impulse to drive the
pendulum. It is important that contact
should be broken just before the
pendulum reaches the centre or
neutral point of its swing.

Interval between impulses

Some little patience may be required
to adjust the mechanism to the best
possible advantage, but when once
this is accomplished, the action is
very religble, and will go on like_the
proverbial babbling brook.  The
interval between impulses will of
course, depend on the energy applied,
but | consider that nothing is realy
gained by putting too much power
into the magnet so as to cause con-
siderable variation in the arc of swing;
lighter and more_frequent impulses
are more conducive to maintaining
accuracy. . . . S

As explained in the first article in
the series, it would be quite possible
to employ this mechanism, as so far
described, to serve as a master clock
or“ time transmitter,” similar to the

nchronome, by fitting a contact
device on the riding wheel arbor, to
make contact once per revolution and
feed current impulses to one or more
secondary dias. This has been tried
experimentally with success (in_ the

phot_og?raphs of the contact unit it is
possibl

e to see the ebonite disc of the

contact-maker behind the contact
wheel), but no doubt most constructors
will prefer to make a self-contained
clock with a mechanically-driven time
train, which does not preclude the
possibility of driving secondary dias
as well, if desired.

The following part of the clock
mechanism, therefore, is more or less
orthodox clockmaking practice, in
which the usual methods can be
utilised, and it would in fact be
possible in many cases to utilise or
adapt the time train and dia work of
an existing clock.

Supporting pillars

A somewhat unorthodox method of
supporting the clock movement on
the chassis is employed, with the
object of making it as simple as
possible to remove or replace the
movement without affecting the rest
of the mechanism. This consists of
two rigid pillars screwed into the
chassis casting and fitted with extended
studs. The Tower spacing pillars of
the clock movement are made hollow
to dlide freelg over these studs, and
are secured by cap nuts. It would,
of course, be possible to modify this
arrangement to suit an adapted move-
ment, including that of the English
“ grandfather,” which is usuall?/ ixed
by pulling down on to a flat platform
or © seat board,” by means of hook
bolts engaging the spacing pillars.
_ Little comment is called for regard-
ing the machining of the supporting
pillars, which may conveniently be
made from hexagon brass bar, and
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could be of more ornamental form
than those shown. It is essential that
they should be of uniform length,
and the screwed and tapped ends true
and concentric. Instead of turning
the male end from solid, both ends
may be drilled and tapped, and short
steel studs inserted at one end; this
would in fact increase strength and
ensure that the pillars would seat
properly against the bosses of the
chassis. Cap nuts are optional, but
they concea the ends or the studs,
and are thus conducive to nestness.
When fitted, the extended studs
should be in exact parale aignment
both ways; if not, correction may be
made by machining or scraping the
faces of ‘the seating bosses until proper
alignment is obtained. The lower holes
in the clock plates must, of course, be
exactly the same distance apart as
the studs, which is eaSIaY checked by
measurement, and actual tria before
opening them out to finished size.

Clock plates

The clock plates are cut from
332 in. hard brass sheet, and the
first essentia is that they should be

perfectly flat. It is, of course, possible
to straighten bent and buckl plgtegt
an

but it Is by no means ea?/ v
best calls for a good deal of patience.
In the absence of specialised exper-
ience, atempts to do so may make
matters worse by putting stresses into
the metal instead of taking them out.
For this reason, it is advisable to
giet true plates in the first place, even
it they cost more.

Metal merchants usualy cut sheet
metal of this thickness with a guillo-
tine shear, which is quite capable of
doing a clean job if the blades are
keen and well-adjusted; but often
they are not, and this causes con-
Sderable digtortion. At bedt, the cut
edges are usually burred or depressed,
and for this reason, attempts to shear
the plates to near-finished shape and
size are not advisable. At the expense
of some waste metal, larger plates
should be obtained, and sawn to
shape al round. N

Having marked the positions for the
corner holes as accurately as possible
on one plate, undersize holes, sa
3/16in. dia., may be drilled in it, an
it is then used as a jig for the second
plate. | did all my marking out on the
surfaces which eventually faced in-
ward on assembly, as scriber marks
are difficult to erase, and in this
position they will not be readily
visible. The plates may now be
temporarily bolted together by close-
fitting bolts, and trimmed over the
outside edges to the finished shape.
Mark the plates clearly to show front
and back, and to distinguish inside
and outside surfaces; the drilling of
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The components of the clock movement

pivot holes may be deferred for the
present, but in"most cases the front
plate can with advantage be marked
out and used as a jig for drilling the
other, when hole |ocations are defin-
itly settled..

Spacing pillars
These are turned from 1/2 in. dia
brass rod, the upper pair having
the ends screwed 1/4in. BSF, and the
lower pair screwed 3/8 in. x 26 t.p.i.
(brass plge standard) or other con-
venient fine thread. Four nuts are
required for each size of thread, all
being 1/8 in. thick; convenient hexagon
szesare 1/2 in. and 5/8 in. across flats,
respectively, but nearest available
sizes may be used. The pillars must
be al of uniform length between
shoulders, and the ends true and con-
centric. | turned these pillars a a
single operation from bar held in the
chuck, with the outer end supported
by the back centre; the lower pillars
were drilled before parting off. It
was, of course, impossible t0 screw
the inner ends at the same setting,
but this was done by a second opera-
tion, using a t piece of bar in
the chuck to hold the end previously
screwed. The holes through the lower
studs may be drilled at either setting,
and should be an easy fit for the
su;%portmg studs. )
he “ chair-leg * ornamentation of
the pillars is, of course, optiond, but
is orthodox practice on most of the
older types of clocks, and certainly

69

looks better than plain_parallel or
waisted pillars; the particular shape
varies, however, and constructors may
exercise their individua taste in these
matters. | strongly recommend,
however, that if it IS done at al, it
should_be done carefully and nestly,
with nicely swept curves and a good
finish freé from scores. The use of
hand turning tools will enable this
to be done quite e_eslly, and they are
a delight to manipulate; no turner
should consider himself a master of
his craft unless he has acquired some
proficiency in the use of hand tools.
| am often horrified to see readers
recommended to shape curved contours
in the lathe with a file, when it could
be done much quicker and neater by
emulating the methods of an older,
and in some ways more conscientious,
generation of Craftsmen.
®  To be continued on July 31

EXHIBITION TICKETS
BY POST

The Model Engineer Exhibition
(Horticultural Hall, August 20-30)
will draw big crowds and there
will be long queues awaiting entry.
You can avoid the tedium of
shuffling up to the paybox, how-
ever, by obtaining your ticket by
post from the Exhibition Manager,
1920 Noel Street, London WI.
Price of admission is 3s., children
under 15 Is. 6d. There is a reduc-
tion for people (adults or children)
travelling in a party of 12 or over.

MODEL ENGINEER



Components of
the clock movement

By EDGAR T WESTBURY

Yy one of those mischances
B which occur even in the

best-regulated offices, an im-
portant drawing was omitted from
an earlier article in this series,
namely, the details of the pendulum
rod and bob, which should have
accompanied the description of
these items in the May 15 issue.
I must admit that | had not
noticed this omission until my
attention was called to it by
several readers. However, no
harm has been done, as the drawin
was soon found. It is reproduc
here, with apologies for getting
it out of norma sequence.

Pallet bridge

The fittings for the clock frame
should next be made; the most
important are the two outboard
bearing brackets for the motion

Continuad from 7 fuly 1958, poyes &7 te &%

pivot and pallet arbor respectively.
They follow norma |horological prac-
tice’in design and fitting; brackets of
thiskind are generaly termed “cocks,”
though when the ‘bracket extends
both ways from the pivot centre, and
is secured at both ends, the term
“ bridge ” is more appropriate. They
are usuall¥] made from castings, or
cut from the solid; bent-up brackets,
although serviceable, are liable to
look rather slovenly, and are not
favoured in any but the cheapest clocks.

Inmy case, the pallet bridge was
machined from a piece of 5/8 in. x
3/8in. brass bar, 1-3/4 in. long, and most
of the unwanted material was re-
moved in the lathe, by holding it
crosswise in the four-Jaw chuck, set up
symmetrical to the centre both ways,
at two separate settings for inside
and outside surfaces respectively. The
squaring-up of the gap, inside and out,
was done by milling. It is possible to

dispense with this further work if
curved surfaces are not objected to,
in which event the ends should be
similarly finished by turning, so that
the?/ harmonise with the other curved
surfaces. But this is not in keepin
with orthodox clock Tpractlce_, and
thought it best to conform with it by
keeping to square edges. Needless fo
say, whatever design or methods of
construction are adopted, the flat
segtings of the bridge must be true
and the pivot hole exactly square with
them; finally, the fixing holes are
drilled in the positions shown.

As the centre of the pallet arbor
(so-cdlled, as there are no pallets, in
the true sense of the term, in this
clock) does not bear any fixed relation
to the gearing, the pivot holes may
be drilled in_ the main clock plates in
the position indicated, using the front
plate as aJ_qu for the other, as aready
described. To locate the bridge in its
correct position for pivot aignment, a
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straight piece of silver steel rod 1/16in.
dia. may be passed through the holes
in the two plates and the bridge,
which is then held in position by
clamps while spotting the -tapping
holes in the rear plate.

The fitting of dowels to ensure
accurate location of the bridge is
optional; | do not consider it neces-
sary as the screws locate it near
enough for practical purposes, so
long as the clearance holes are not
made unnecessarily IaPe. Finally
the hole in the rear clock plate is
opened out to 5/16 in. dia. to give ample
clearance for the pallet arbor.

It may be remarked that this bridge
might be dispensed with by pivotin
the arbor in the two main plates, an
extending the pivots on both sides as
required. This, however, would not
be very good practice, for two reasons,
first it would entail tight fitting of
both the crutch and the rocker on
the outside of the plates, making
assemblg and dismantling more diffi-
cult, and second, because less adequate
support to the crutch would be
provided.

Motion cock

The motion cock was made by
building up from 3/32 in. hard brass
sheet, by silver soldering, as machin-
ing from the solid would entail a good
deal of waste metal, and in any case
no material of large enough section
was readily available. In order to
hold the three pieces of brass together
during the brazing operation, both the
vertical pieces were made longer
than required, and the horizontal
piece was provided with two dowels
or tenons (filed from the solid) at
each end; holes were drilled in the
verticals to correspond, and the
tenons, after insertion, riveted in.
After brazing, the unwanted end
projections were cut away and the
job generdly cleaned up. =~

As the pivot hole in this cock
must line up with that in the front
clock plate, the location of which
depends on the meshing of the gear
wheels, the cock cannot yet be fixed in
Bosm_on, though the fixing holes may

e drilled in the foot, ready for spotting
the tapping holes in the plate.

Rocker

This component carries the two
gravity pawls which propel the ratchet
wheel, and both accuracy and free
workmg are highly important. It
can be machined from a piece of 1#in.
x 16 in. brass bar, which should be
long enough to hold in the four-jaw
chuck, the position of the hole being
marked out and set to run truly.
The machining of the spigot, pivot
lugs, and drilling of the centre hole
can then be carried out at this setting.
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Before_remog(i}rg; the job from the
chuck, it is a p0|l(?/ a this stage
to mark out the holes for the pivots
and the fixing screws. The chuck
may then be removed bodily and laid
on the drill table, and the holes drilled,
taking them 1/4in. or so deeper than
would normally be necessary. The
pivot holes are, of course, left under-
size for final finishing. If desired, the
outer contour of the rocker may be

reedy drilled. After opening up and
countersmklnﬁ the latter, and tapping
tthe holes in the rocker, the two parts
mnay be fixed together, and &' reamer-
lbournisher,” made as previously de-
scribed, run through the pivot “holes
a both ends of the rocker assembly.

[Pawls

These may be made either of silver
steel, hardened throughout at the

shaped by milling or filing while still  engaging end, or of mild steel case-
held in t%e chucg. hardened; either will give good
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‘The rocker may now be parted off
with a keen parting tool. If drilled as
directed, the rocker plate can also be
ﬁroduced, by opening out the centre

ole and parting off a 1/16 in. slice,
with the pivot and fixing holes all
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service for quite a long time, but in
the event of any subsequent refitting
of the pawls entailing grinding or
honing, it would be necessary to
renew the “ case “of the latter. If
silver steel is used, it should be

MODEL ENGINEER



quenched in water, polished up, and
held by the tip end in tongs or pliers,
for letting down the other end and
most of the shank to a dark purple or
blue, before re-quenching. The
colouring enhances the appearance
of the pawls and may be protected by
a thin ‘coat of lacquer, but this must
be kept away from the tips and the
pivots. .

The pawls of electric clocks are
often pivoted on fixed pins; but while
this works fairly well in most cases,
much better results are obtained by
fitting double-ended pivots to the
pawls, with bearings both sides. As
shown, it is recommended that the
pivots should be pressed into the
pawls, and shoulders be provided to
prevent the latter from rubbing on the
sides of the bearing lugs. This form
of pivot may be a little" moredifficult
to make than the other,. but it works
with less friction and is adequately
supported. The accurate chucking and
turning down of two tiny pivots may
be too much like watchmaking for
some constructors; | find the best way
is to turn them al over from larger
material at one sefting, using a narrow
Bointed tool, and polishing the pivots

efore finaly parting off.

Crutch .

The crutch is cut to shape from

in. hard brass sheet, the eye bein
drilled 3/16 in. to receive a shoulder
collet, which is then riveted in, the
hole being left dightly undersize for
fitting. At the fork ‘end, two steel
crutch pins are fitted; it will be seen
that the screwed ends of these are
eccentric to the shanks, so that they
can be ad#usted exactly to fit the
diameter of the pendulum rod, after
which they are locked by 8 BA nuts.
Note that if a metal pendulum rod is
employed the design of the fork end
will have to be moditied to suit the
different diameter. )

The crutch is a press fit on the
palet arbor, in such a position that
when the latter is assembled, it swings
just clear of the back frame plate,
allowing for the projecting crutch
pm nuts. It is permissible to make
the seating on the arbor dightly taper
-not more than_ about one thou in its
length-to facilitate fitting, and the
same applies to the extended front
end, which carries the rocker. The
latter should not be too tight a fit,
as its relaion to the crutch must be

le of adjustment when settin

up the clock ; atight wringing fit shoul
be quite sufficient. Some congtructors
mav nrefer to use an easer fit, pro-
viding a setscrew for locking it when
gusted.. These fitting operations

| for some delicacy of touch, but
they are common to” &l horological
work. and the required skill can only
be obtained by practice.

MO DEL ENGINEER

Some pains have been taken to
work out the smplest possible com-
binations of wheels for this clock, not
only to facilitate the work of those
who undertake cutting their own gears,
but aso to improve the chances of
being able to obtain suitable gears
ready-made. As the loading of the
earsS is very light, and al motion is
rom a higher to a lower ratio, in-
volute form gears, with which al
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made from pinion wire, which is now
obtainable in very accurate form, and
thus it is only necessary to cut the
60 t and 64 t gears, which may be
dedt with in pars, so that only two
Separate operations are involved. For
those who are not prepared to cut
their own gears, | confidently expect’
to be able to announce that a full set
of ready-cut gears will be available
very shortly.
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Generalarrangement of clock movement

engineers are familiar, are quite

propriate, though there is no
objection to cycloidal or other re-
cognised horological tooth forms. By
adopting 40 diametral pitch, it is
possible to use gears of very con-
venient size, and relatively small
numbers of teeth, while the calcula-
tions_for Pltch and outside diameters
are simplitied, enabling round decimal
figures to be used in all cases.

The ratios

The gear ratio of 1:60 from the
“ minute” wheel-in this case the
ratchet wheel-to the centre whed is
obtained in two stages, namely

6%((?4 or 7-1/2to 1 x 8 to 1 reduction.

A further two stages provide the ratio
of 1. 12 for the “motion ” train
which6driv&s the hour hand, namely
20 %64 O 3tolx4to 1 reduction.
Thus the complete wheelwork system
involves the use of a minimum
number of different gears, the full
set (not counting the ratchet wheel)
being two 60 t two 64 t, two 8 t pin-
ions, and one each of 20 and 16 t.
The pinions may conveniently be
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‘As the wheels and pinions, together
with their arbors and pivots. follow
normal clock practice, it ‘is not
considered necessary to describe them
a great length. The articles on wheel
cutting, by Mr J. C. Stevens, in the
issues of ME 29 January, 5 and 12
February 1953, together with Mr
C. B. Réeve's more recent articles on
the ME Musical Clock, deal ‘with
these subjects far more competently
than, with my limited experience of
clockmaking, 1 could ever hope to do.

| would, however, encourage con-
structors to try their hand af wheel
cutting, which is by no means as
difficult as some of them believe,

ially as in this particular clock,
everything is of robust dimensions,
and” the extremely high precision
required on many types of mech-
anically-driven clocks is not essentia
to a moderate degree of success, when
electricity is used for motive power.

For those who do not wish to
undertake this work, however, | have
been able to get a stock of wheels cut
to order and hope to arrange for
their distribution through the model
supply trade in the near future.

® To be concluded on August 14
31 JULY 1958



ME Jubilee ELECTRIC CLOCK

Continued fram 31 July 1958, pages 134 to 136

Pinions, motion train and
final assembly

By Edgar T. Westbury

small size in relation to the

arbors, cannot be made sep-
arately and mounted thereon; it
is thus necessary either to machine
them from the solid or make use
of pinion wire, the latter being
obvioudy simpler as it avoids the
need for cutting the teeth. In
obtaining suitable pinion wire of a
high degree of accuracy, 1 am in-
debted to the advice and assistance
of Col Taplin, who in addition to
being a keen model engineer, is a
specialist in the production of
precision-drawn metal sections.

Details of the tooth form of the
60 t ratchet wheel are given for the
benefit of those who wish to cut this
wheel, which can be done by the same
general methods as illustrated for the
15 t stepped ratchet on page 783 of
the June 19 issue. The cutter recom-
mended is one having an included
angle of 60 deg., though this is by no
means critical; to produce the rake
angle of about 1 deg., the front edge
of the cutter is advanced about 1/32 in.
beyond the centre line of the work,
i.e. the lathe axis, as explained in the
same issue. ]

Methods of mounting wheels on
collets, etc., have also been described
in previous issues; in the detail
drawings, the riveted-over end of the
collet has been exaggerated for pur-
poses of clarity; in practice, only a
very slight projection is necessary for
riveting If the fit is good, and internal
bevelling of the end face avoids the
risk of burring the centre hole. When
mounting the ratchet wheel, make
certain that the teeth face the right
way, but if a mistake has been made,
it does not matter greatly whether the
collet boss is at the front or back so
long as the end location of the wheel
on the arbor is suitably adjusted.

Many constructors will'no doubt
prefer to use spoked wheels, and
unless pierced blanks can be obtained

ENGINEER

THE pinions, owing to their

MODEL

-1 was not successful in this respect
-this calls for a fretting operation,
which should be done before the
wheels are mounted on the collets.
While spoked wheels undoubtedl|
improve the appearance (if the jo
is neatly carried out) they obviously
have no effect on thé working of the
clock, and blank discs are less liable
to become distorted, though this
risk should not arise if due care is
taken in mounting them.

Machining the pinions .

The obvious way to mount pinion
wire for machining is in a collet
chuck, but some caution is necessary
in this respect, as the standard form
of collet, which is split three ways,
does not provide the ideal bearing
for an eight-leaved pinion, and there
is a possibility that it may not be
held perfectly truly, even though the
collet is true in itself.

In the absence of” acollet chuck,
the four-jaw chuck can be used, and
in this case the jaws will bear evenly
on four of the teeth; only light
pressure should be applied, to avoid
damage to the tips, unless the part
held in"the chuck is subsequently to be
machined away. It will be necessary
to set the pinion up very carefully,
using a dial test indicator or similar
aid fo accuracy, as eccentric_pinions
cannot be tolerated in any clock.

To avoid what many may consider
to be a very tedious operation in
setting up each pinion separately for
operations on each of its ends, the
alternative is to use a chucking bush,
and personally | consider this to be
a more reliable method, in respect of
accuracy, than using a collet chuck.
The bush should not be more than
3/8in. dia., preferably with a shoulder
on the outside for end location; it is
held in the self-centring chuck and
bored out in position to a tight push
fit for the pinion wire. | do not
split the bush_, as this entails removal
and re-chuckmg, but simply tighten
the chuck jaws a little further when
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the wire is in position; this holds it
quite securely and truly. o

I do not recommend machining
all the arbor and pivot surfaces
while the work is chucked; it is best
to turn the pivot ends only and bevel
them carefully with a hand graver,
then mount the arbor between hollow
centres for the remaining turning
operations.  The standard form of
hollow centres are too clumsy for
this work (I am assuming that ‘most
constructors do not possess watch-
makers’ lathes) but it is easy enough
to make a pair of special centres with
small diameter conical extensions,
drilled with the smallest size centre-
drill.  The rear or “dead” centre
must, of course, be hardened.

While the arbor is between centres,
the truth of the pinion teeth can be
checked, and if any inaccuracy is
detected, it is not too late to correct
it by bending, but do not do this in
position, as the pivot ends, being
the weakest part, would bend first.
Turn down the unwanted metal on
the arbor as much as permissible,
and lay it in V-blocks for the bending
operation.

All this, however, is in the nature
of an emergency measure, which
should not be necessary in the normal
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way. The shank of the arbor is
finally turned and finished to a
suitable degree of accur%(a/; in the
case of the intermediate wheel, the col-
let is a press fit on the arbor,.whereas
on the minute arbor the ratchet wheel
collet fits outside the pivot bearing;
this projecting end of the pivot is
slightly tapered so that a seconds
hand can be fitted if required.

_The centre arbor does not carry a
pinion, and can be made from 1/4 in.
silver-steel rod, which may be chucked
in the same bush as the pinion wire
and turned in the same way. Note
thet in this case the whed collet is
not a press fit, but should work freely
on the reduced diameter of the arbor;
the collar adjacent to it, however,
should be a press fit, and the easiest
way to attain this is not to pass
the reamer right through it when
machining the bore. This leaves it
slightly tapered, and the arbor can
be eased off with a dead smooth
file to correspond.. o

A friction spring is interposed
between the collar and the wheel,
the object being to allow the hands of
the clock to be set without turning the
entire wheel train-this, of course, is
a common arrangement in all types
of clocks. The spring can be made
from a 3/8 in. x 3/4 in. srip of shim sed

or_hard brass., bent as shown and
drilled 1/8in. dia. in the centre to fit
the arbor; tension is adjusted by the
position of the collar. =

As in the case of the minute arbor.
the _rohectlng end of the front pivot
is slightly tapered for fitting the
minute hand. | may mention that
this is not_the orthodox method of
fitting, as it is more usua, at least
on high-class clocks, to sguare the
end and broach the collet of the minute
hand to fit, retaining it in place with
a washer and cross pin. =~

But | have found friction fitting of
both the hour and minute hands
quite satisfactory, and see no practical
advantage in the more elaborate
fitting. The degree of taper. should be
the same as a standard clock broach,
if available, or if not, a broach may
be made to a 1 deg. included taper,
as specified, for reaming the hands.

The motion train

This is the term used for the 12 : 1
ratio reduction gear which drives the
hour hand, and the particular arrange-
ment employed to enable the latter to
be co-axial with the minute hand is
sometimes known as a “reverting”
train. In some of the older clocks,
the actual reduction is accomplished
in one stage, by using a pinion with
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the smallest permissible number of
teeth, meshing with a wheel having
12 times as many; the reverting parr
of wheels then have an equal number
of teeth. ]

It is generally more convenient,
however, to use two stages of reduc-
tion, to make the train more corn-
pact, and in this case the ratio is
3l x 4:1, obtained by using a
20 t pinion meshing with a 60 t wheel
and a 16 t pinion meshing with a
64 t wheel. Whatever arrangement is
employed, however, an essential con-
dition is that the appropriate numbers
of teeth in &l cases must be selected
so that the gear centres for the two
stages are identical.

he 20 t and 16 t pinions can be
made in_pinion wire, either steel or
brass being suitable in view of their
light duty, or cut from the solid.
In the first case, the pinion is pressed
on the projecting end of the centre
arbor after it has been assembled in
the front plate. The 16 t pinion, if
made of brass, is fitted to a steel
pivot as shown, but if of steel, the
pivot ends can be turned from the
solid; in either case, however, the
pinion is shouldered down to form a
collet, to which the 60 t wheedl is
riveted.

The cannon wheel is so called
because instead of being fitted to an
arbor it is mounted on a “cannon "
or tubular centre, which is a runnin
fit on the centre arbor, and is taper
on the outside for fitting the hour
hand. In &l pairs of wheels and
pinions used in this clock,, end loca-
tions are by no means critical,. as the
pinions are made of ample width to

ive plenty of latitude, or to enable
the wheels to be shifted after wear has
taken place, though this should not
be necessary for a very long time.

Meshing the gears )
In the detalls of the clock plates it
was ified that the gear centres
should be checked before drilling the
pivot holes; this is most essentia to
ensure sweet running and efficiency.
If involute gears of the sixes and
pitch as specified in the drawings are
employed, it should be possible to
work 'to “dead reckoning,” or in
other words to the exact measure-
ments stated, but in other types of
gea_rs_ dimensions may not be quite so
efinite, and in any case it is better
to check up before drilling than to
wish you had afterwards.
Clockmakers use what is known as
a “ depthing tool " to check gear
centres; it enables the arbors, with
their wheels and pinions, to be
temporarily mounted between running
centres and_their distance apart
adjusted until they run smoothly.
This distance can then be marked
out on the clock plates by scriber

MODEL ENGINEER
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points on the ends of the running
centres.  Mr C. B, Reeve has de-
scribed this tool, which is a relatively
expensive one to buy, but it is not
beyond the ability of the amateur
to make for himself.

There are, however, other means of
checking centres which entail less
elaborate apparatus. | have used
severd devices for the purpose, but
the simplest method | know is to
mount one of the gears, preferably
the pinion, in the lathe so that it runs
quite truly. The other is held, either
on its own arbor between centres. or
on a dead running shaft which can be
set up on the lathe cross dide, parallel
to the lathe axis.

With the cross feed, the distance
apart of the gears is adjusted till they
run quite freely but without excessive
backlash; the noise, or rather absence
of it, when the lathe is running at
high speed, is a very good guide to
correct meshing. The distance apart
of the gear arbors is then measured,
allowance made for their radius in
both cases. and this dimension trans-
ferred to the clock plates with dividers.

Should an error in the pivot hole
positions be made,. it is possible to
correct it by openmg out the holes
and fitting eccentric bushes, but this
is not considered quite the thing in
the best horological circles. The holes
should be reamed as described in
previous issues, and countersunk to
retain oil, the find fitting and polish-
ing of the pivots then being carried out.

In the case of the motion cock, the
exact oosition can onlv be found after
the gear centres have been checked;
the cock is then clamped in position
to ensure that the outer pivot is
roperly lined up, after which the
ixing screw holes can be drilled and
tapped, and if desired, one or more
dowels can be fitted to ensure positive
location.

MODEL ENGINEER

Assembly of clock movement

There is nothing that calls for any
specia comment in this part of the
work as al parts should _(};0 together
without any difficulty if made as
described. A" spot of clock oil should
be applied to each of the pivots
before ‘assembly, but excess should be
scrupulously "avoided. When all
the gears are assembled, the train
should run without friction or tight
spots; light finger pressure on the
centre wheel should be sufficient to
spin the ratchet whedl at high speed.
The complete movement may now be

aced in position on the chassis by
diding it over the two studs, the pins
being adjusted so that they embrace
the pendulum rod without lost motion.

With the norma working swin
of the pendulum, the pawls shoul
feed the ratchet wheel forward one
tooth per half-swing; there is an
apparent paradox here, as each of the
pawls will a;lgﬁear to gather two teeth
each time. This may call for some
adjustment of the rocker on the
pellet arbor, as the maximum stroke
IS obtained when both pawls are
disposed as near as possible to the
tarr]lge?ntlal position to the ratchet
whedl.

Dial and hands

1 do not propose to say much about
this, as there is considerable scope for
individual taste and |ngenU|ty in_the
design of the dia and hands. The
did fitted to my clock is of “ tradi-
tional " design, with en%raved figures;
it was made for me by Mr C. B.
Reeve, and is up_ to his usual high
standard of workmanship. Attach-
ment is by three sheet metal brackets
a 2, 6 and 10 o'clock respectively,
bent inwards and screwed to the front
clockplate. )

Some constructors may wish to
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adopt a more modern type of dial,
such as a transparent glass or Perspex
ﬁlate with metal figures or dart-
eads mounted on it. Complete dias
of various kinds are obtainable ready
made in the clock trade, but | have
not been able to find one which
peals to me as in complete harmony
with the rest of the design. Fretted
Roman or Arabic figures, for mount-
ing on dials, are also available for
those who wish to fabricate them.
I have, | trust, now given sufficient
information on_constructing all the
essential parts of the clock, up to the
stage of development the design has
so far reached. Once again | would
emphasise that this clock is intended
to provide some variety in the methods
of aﬂplylng electricity to the pendulum
mechanism and in common with all
experimental designs, is undoubtedly
capable of further development but
it works quite well in its present form,
and is relatively easy to construct.
As soon as circumstances permit, |
intend to explore the possilities of
increasing its efficiency by improving
the electro-magnetic and contact units,
and to pass on the results in due
course. i
Meanwhile | am now handing the

job over to Mr A. L. Headech, who

designed and built the very handsome
case for the clock and will describe
its construction in detail. )
For the benefit of those who wish
to “ re-cap,” as they say on the
BBC, the previous articles on the clock
mechanism were published in the
following issues: )
~ (1) May 1: introduction and work-
ing pI’InCIP|eS; 2) May 15: chassis
and pendulum; (3) June 5: pendulum
suspension and detent lever; (43 June
19: contact unit; (5) July 3: electro-
magnet unit; (6) July 17: assemblil/ of
electrical components; and (7) July
31: clock mechanism. *
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A CASE

For the ME Jubilee Clock

A. L. HEADECH designed this handsome case, a compromise
between traditional and modern cabinet-making, the construction of
which should be within the capabilities of the mrodel engineer

GAVE the design of this case

a lot of thought, for among

the readers of MODEL ENGINEER
there must be .craftsmen who
differ greatly in their knowledge
and skill of cabinet-making.

To please the older, practised
craftsman a period piece would have
appealed no doubt, but our good
friends the metalworkers, with little
experience of woodworking, would
have found that veneering, inlaying
and turning not at all to their liking.

As you will see T have tried to
achieve a happy medium between an
historical piece and the ultra modern
style of strips, nails and glue. T felt
that the basic construction should be

. not only iraditional and well balanced,
but fit to encase a movement made
and designed by E. T. Westbury.

The case is made from a mixture of
Japanese and Jugoslavian oak and
as the timber had a good figure 1
finished the work in a natural shade,
which enhances the beauty of the oak
and keeps the case modern in colowr.

The glass panels are rebated into
the frames and beads are used on the
ouiside. Should the glass get broken,
it is much more easily replaced with
the beads outside. The moulding,
standing prond as it does, gives a
pleasing break and interest to an
otherwise plain frame. The plinth is

built oot from the main frame and
encased by oak-faced plywood,
mitred, pinned and glued into position.
Simple mouldings serve to set off
the plinth top and bottom. The base,
I feel, gives a sense of weight and
solidity to offset the movement
above it, and also keeps the centre of
gravity of the case low,

Construction

Before I describe the setting out
and making of the case perhaps
readers would like to have a list of
the necessary fundamental tools re-
quired. Where the correct tools are
already possessed T hope the con-
structor will see that they are properly
ground and sharpened in readiness.
Nothing makes for poor workman-
ship and spoiled timber more than
badly sharpened tools.

A stout bench and woodworker’s
vice are necessary. Sufficient space
will be needed to get around the
bench to clean up the framing after
it has been glued. These tools will be
required: two or four sash cramps
and C-cramps (these are essential
for gluing the framing); a 9 in.
Stanley or Record smoothing plane;
jackplane: 12 in. tenon saw; Record
Duplex rabbet plane, No 078; 12 in.
and 6 in. trysquares; marking gauge;
marking knife; mortise gauge; fr in.
mortise chisel; % in., % in., and 1 in.

CUTTING LIST
Length [Width| Thick= Length |¥Width| Thick=
Na. Description in it inin. } ness No. Dascription in £t inin.{ pess
. and in. in in. and in. in in,
2 Rear styles 5 0 2 3 1 Plinth capping mouldings (side) ... | = %} 1% 1% lor
2 Front styles ... 5 13 1% ana
2 Door styles ... 4 1 1} piece)
2 Side top rails 54" | 2% L | - " " {front) ... | 17 3 1§
2 . Middle rails 541 5 3 I | Plinch facing {plywood) vak e |29 |2
2 ;+ bettem rails 5| 24 4 single
1 Top rail (door) . 141 2 £ face
| Bettom rail (door) ... 1Hi* i 4 i Backboard (plywood) cak ... e | 51T | RIE
I | Tep, ... I ‘13: single
s Scotia strips (one pisce) | face
] . e e 1" 2 I1E 1 Loose shalf (plywood) cak ... 104* | & [
1 Back strip {top) 1" 1 single
4 | Cross bottem rails ... 14 2 i face
2 | Front piaces {glued) 13 1 Bortom shell {plywood) oak 10§~ | 5%
2 Plinth corner strips [Front) 17| 2 single
2 " . n Lrear) ... 1147 3 . face
2 | Base rails {side) - 5| 3 2 | Sheif bearers... ... ... - 5 E [
! w o lfront) " 3} 3 I | Oak strip for beads ... U I S - o 3l %
i ) [k 2 3
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turaner's chisels; mallet; rebate plane
- (a steel carriagemaker’s rebate plane
S will do afl the necessary work here
C and is admirable for shooting
o shoulders as well); cabinet scraper;
screwdriver; bradawl; small bammer;

box. The use of a } in. bead plane
. and £ in. round plane will be necessary
oA for the mouldings. These last tools
inay perhaps be borrowed for the
occasion.

i Cutting list

This iist gives lengths, widths and
thicknesses and is for machine-planed
timber. ¥ would not advise readers to
plane up their owa from rough as
the labour could be far better spent
in making the case,

Main frames and deor

The front and side elevations of
: the case are shown in Fig. 1. These

1 give overall dimensions and a general
i wdea of the construction. It will be
seen that the framing which holds the
glass panels appears to finish at the
top of the plinth. This is not so, as
reference to subsequent drawings will
prove. The side frames continue
downt behind the plinth and terminate
at the top surface of the base moulding.
The first job to do is to make these
e side frames or ends, and as the door
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nail-punch—fine; and mitre block or .

3. MIDDLE 4
RAILS

344"

FACE SHOULDER LINES
/A" LONGER FOR REBATE

=
" MARKING OUT
OF STYLES _

OOOR STYLES
PAIRED, SET OUT
AND GAUGED

Flg. 2

is in line with these, it can be set out
at the same time.

Now refer to Fig. 2. Assuming
that all the necessary timber is at
hand it is 2 good plan to select the
face sides and edges and pencil on
the customary marks which are of
vital help later in making surc that
members which are paired are lefi
that way during the whole of the con-
struction. The way of the grain is
also important when applying these
marks, care being taken to see that
it flows in the direction of the rebate
planing later on. Lack of thought
here can produce a poor result
through timber being torn up badly,
particularly where mouldings are
concerned.

Use of marking knife

The four frame styles and the door
styles should be paired and placed

" together in a vice or between cramps

and marked out as at 4. The exira
1% in. in the cuiting list is to allow
for the horns at each end of the
styles. The lines shown should be
cut lines done with a marking knife.
If you have no such tool one can be
made from an old table knife, suitably
shortened, ground and sharpened.
Many joiners and craftsmen I have
met used a knife of this type in
preference to the bought type. My
own is at least thirty vears oid and
still as good as ever.

Mark a line across all six styles
§# in. from the lefi-hand end and
from this measure 5 {ft on the four
frame styles and 4 ft on the door
styles. Nexi mark the inner line or
“wood line ” on the latier, 4 in. in,
cutting this line right across the six
pieces. From this line mark another
one a t in. to the right to allow for
the wood removed later in rebating
for the glass.

Mark the wood lines for the top
rails which will be 2 in, down from
the first line marked on the left,
Again mark in a % in. for rebating.
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Now mark up 1} in, for the mortises
and square acress all styles. To
complete this end add on a 3} in. to
the four frame styles with a line whick
indicates the top surfaces of the
wider top rails required here. The
reason for this will be clear later
(Fig. 6).

The rest of the seiting out for the
remaining mortises cas now be done.
At the extreme right end of the larger
styles mark up 24 in., square a line
and from this mark another 1§ in.
to the right for the mortises in the
bottom ends of the styles, It nowre-
mains to mark the mortise lines for the
middle and bottom rails of the door.

On the four styles mark along 5 in.
from the ** wood ling * already there
and square across the four pieces
only; mark back 1% in. and 12 in.
respectively and square across, The
four frame styles are now ready for
gauging, To complete the door
styles mark up  in. from the length
line and then divide the remainder
into three 1 in. spaces. You will now
have two mortises of 1 in. width, and
two haunchings,

Setting mertise gauge

Set a mortise gauge to a  in. or
% in. mortise chisel so that the
points of the two spurs exactly span
the width of the chisel blade. By
trial and error set the spurs to come
exactly in the middle of the face
edge; when this is so only two dots
will be visible instead of four. With
the gauge firmiy held against the face
sides, gauge all styles, marking care-
fully between the limiting lines of the
rails. Fig 2 B. :

Set a marking gauge to come in
line with the far gavge line of the
mortise seen from the face side and
gauge the whole length of all styles
keeping the gauge on the face side
always. Reset the gauge to  in. and
pauge the depth line on the face
sides, B. The styles are now ready
for mortising.
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A look at Fig. 2 C will show the
general idea for marking out the rails
accurately. The three rails at the
back of the sketch show the pre-
liminary lines on the face edges, the
other rails showing the squaring
round of shoulders and the gauging
with mortise and marking gauge.
The side bottom rails do not require
gauging for rebating as a glance at
Fig. 5 will prove,

The six rails can either be paired
up and placed on the bench above one
another for marking out, or if the
woodwork vice is large enough they
may be held between the jaws firmly.
This mass-produoction methad should
always be carried out if possible, as
it makes for speed and accuracy in
setting out. The door rails are shown
at Fig. 3 joined up and marked out.
When using the mortise gauge on the
end grain, make sure & very firm and
clear line is shown, becauwse a feint,
indistinct mark will be difficult to
follow when tenon cutting.

Cutting the mortises

Those fortunate people who have
access 10 a chain or bit mortising
machine will make short work of this
job and 1 shall not describe their
work; but those of us who will have
to do the mortising the hard way
may profit by a word or two of
explanation. With small mortises
like we have here it is a waste of time
to attempt to drill or bore out the
core, for a smart crafisman can chop
out a mortise cleanly while another is
laboriously boring a chain of holes
between the gauge lings,

Place the six styles on the bench as
they are in Fig. 2 A4 and take up a
seat on top of them ! This may
sound a lazy way of doing it and
those who prefer o stand all the while
are perfectly at liberty to do so. By
sitting on the work a position is
taken up directly behind the chisel
and mallet and one can readily check
if the tool is being held upright.

To gauge the depth of cut for these

//
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stub rortises, make a pencil mark
from time to time on the chisel blade
to the depth required, or paste a strip
of paper around the blade zbove the
line. The first method is less trouble-
some. Starting in the middle of the
top mortises, hold the chisel vertical
and give a good solid blow with the
mallet, The face of the chisel should
be adjacent to the next cut—up or
down. Having made the blow, push
the chisel over slightly to release the
chip and move the tool forwards or
backwards a 4 in. and hit again.
Carry on this work until the chisel
has reached to within § in. of the
intended line and then lift out the
chips, and start again from the centre
and go deeper.

I found that for a mortise of one
inch or so in depth two traverses had
to be made to get down to my line
on the mortise chisel blade. When
the mortise is down to the correct
depth, cut the remainder neatly back
to the finishing line.

The job of morlising is the most
tedious of the whole work, but
cerfainly one of the most important
and time and care spent here will
amply reward the diligent worker.
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If these mortises are cut out of square
or the vertical, great difficulty will be
experienced later on in the fitting up.
A through mortise is not so difficult
as an approach is made from each
edge of the style and the result is
usually parallel.

Tenon cutting

Place two or more rails in the vice
{Fig. 4} and with a sharp tenon saw
start cutting from the top corner as
shown. By this method one can see
both lines—those on the end grain
and those on the edge—and a truer
result will be obtained. Try hard to
leave half the ¥V of the gauge line on
the side of each tenon. No one cuis
in the gauge line and no one should
cut 2 {5 in. or so outside the line as
this makes more work in paring down
later when fitting up.

A well-cut tenon should go into the
mortise first time with the minimum
of easing. Saw diagonally each way
as shown and then cut vertically down
nearly to the shoulder line. No
shoulders must be cut at this stage
of the work.
¥ To be coutinued on September 11
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A CASE for the

ME Jubilee clock

Continued fram 28 August 1958, pages 262 to 264

rabbet plane so that the side

cutter rests in the gauge line
on the face edge and the depth stop
is set to a bare {in. Place the
style in the vice and support the
other end with a block screwed or
nailed to the side of the bench.

1 never worry about fixing a job 1o
the bench as it is made to work on
and not to keep as a french-polished
showpiece, as can happen in handi-
craft rooms in some schools. A
glance at the benches in a joiner's or
cabinei-maker’s shop will prove what
I mean,

Young people are shown uncon-
ventional ways of cutting joints just
to prevent the benches being marked
or sawn. This is a great pity, as
traditional methods are Iost, and

SHARPEN and set the Record

indifferent craftsmen become the
result.
However, let uws return to the

rebating of the siyles. Make every
effort to keep the fillisier plane level
and held tightly against the side of
the work. Plane the part of the style
nearest to the vice, with long strokes
and only move backwards when the
tool has stopped cutting. Now finish
off the rebate from the far end, coming
up to the vice at the end of the stroke.
If the result is not quite as one would
like and a shaving or two needs
removing, use the steel carriage-
maker’s rebate plane ta true up.

Rebating the rails

The rails can be done easily in
one action using the vice only. Here
one can start at the rear end of the
wood and work smoothly backwards
and forwards. Accuracy in the
rebating is very important as -the
subscquent fit of the shoulders depends
on the rebates being the correct depth.
Having completed the rebating we
can now turn our attention to the
cutting of the shoulders on the rails.
s~ Here again the tenon saw should
be placed on the waste side of the
shoulder line allowing possibly a
1/64 in. extra on the length when cut.
After the shoulders are sawn a few
strokes across them with a steel
rebate plane or shoulder plane set
very fine will leave a perfect surface

MODEL ENGINEER

This, the second
article in the
short series by
A.L. HEADECH,
deals with the
fitting up and
general  assem-
bly of the case

to ensure a good fit against the styie.
We now have six rails with tenons

cut to thickness but not to width. -

Reference to Fig. 5 will give the
necessary dimensions showing temon
width, length and depth of haunch
as well. The spaces are made by
sawing down the tenon at right angles
to the bench vice. ' These lines may
be pencil and should be marked with
a trysquare blade held against the
shoulder. The piece is removed by
sawing across the haunch portion
with a coping saw. Any roughness
can be carcfully removed with a
paring chisel. As the joints are all
stub mortises and tenons, we are not
concerned with making wedges. A
point to remember if wedges were
required is that they are usually cut
from the waste pieces before they are
removed from the tenons,

Fitting up

Theoretically, if the joints are
carefully prepared beforehand, the
framing should go together easily
first time, forming a well fitting
construction, true and *“out of
winding.” Often there is some easing
to do where tenons are too tight or
where some warping of the styles
has occurred.

FPlace the style of one of the end
frames In the vice and support the
other end on the black used for
rebating, Now take the top rail and
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fit it into its mortise and tap down

gently with a mallet. The tenon
should just be able to be pressed
down by hand and not be a2 knock
fit all the way by mallet. If one
shoulder is off when the other is
touching, it may be that it is a liitle
long or, perhaps, the rebate is not
exactly the right depth. Always
ease the offender, never make two
wrongs into a right !

Test with straightedge

As soon as the shoulders touch,
test with a trysquare between rail
and style to see if the rail is square
and vertical. Also test with a straight
edge—steel rule will do—from the
face of the style to see if the rail is
upright and in line with the face
surfaces. When all these tests are
truge we can fit the bottom rail in
place. Use the same method as
before and lecok down the framing
to sce if the rails are in line.

Finally fit the middie rail to be
upright, square and agree with the
top and bottom rails. Now do the
same with the opposite stlye in the
vice and fit the other ends of the rails
into their rcspective places. This
completed, the frame may be as-
sembled again and checked both
sides. Stand the frame on its ** horns
and turn your attention to the other
one, which, when asscmbled will
make the pair to form the sides of
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the clock case. The fitting up of the
door is the same as before, particufar
care heing necded to see that it is
perfectly flat. A door which ** winds ™
i1s an eye-sore and a perpetual nuis-
ance for evermore ! As soon as the
inner edges are cleaned up with a
smoothing plane the frame can be
glued together.

Gluing wp

This is one of the periods during
construction when a good clean up
Is necessary. Put away bench tools,
brush down, and lay the sash cramps
across the beach in a position which
conforms with the centre of the rails
of the frame. New bend down and
lock along from one cramp to the
next to see that they are lying per-
fectly flat on the bench surface and
that the top edges are paratlel. See
that the shogs are alveady sef {0 the
width of the framing plus a space
for a sparc piece or block each side
of the frame. These pieces will protect
the square edges from damage by
the cramp shoes on tightening up.

Where only two cramps are used,
have one at the top rail and the other
set between the middle and botiom
rails with a wide piece of hardwood,
some two inches or mose, each side
hetween the shoes and the frame.
This will spread the pressure evenly
and if the shoulders were really weli
fitted, be quite adequate to force out
excess glue and air from the joint
and hold the work till the glue sets.
I like 1o leave work of this kind at
least 24 hours.

Some people have a prefereace for
the modern guick drying glues bul
I have always worked with the old

fashioned Scotch glue which can be’

bought in a granulated or pearl form.
This needs only the addition of water
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and heating in the usual way in a
double receptacle, so that water
surrounds the comtainer holding the
glue. When gluing a job together
there are three things to keep in
mind: heai, speed and cleanliness.
The glue should run off the brush
like thin oil in a continuous stream-—
no lumps or blobs. The thing to
remember is that the glue has to
peneirate the posges of the wood and
thick glue cannoé do this. A good
giued joint should be stronger than
the wood itself. Now for the gluing.
Place one style in the vice and with
a 4in, flat brush, glue quickly the
three main joints, Now take the rails
one at a time and glue the end reqguired
and place into position. Whea all
three are home, glue the fenons at
the other ends, take the remaimning
siyle, glue quickly, and place on top
of the rails and tap home with a
block and mallet. .

Checking diagonals

Remove the frame and put between
the blocks already prepared and
screw up the cramps evenly. With an
accurate try-square check the angles
of the rails, or with a long thin piece
of wood having a point at one end,
check’ the diagonal distances corner
to corner. This latter method is
often the only way to obtain accuracy
in some work and js uvsed a lot in
workshops.  Any glue which has
come through on to the inner edges
or rebates may be removed with a
clean rag dipped in hot water from
a saucepan keft handy for the purpose,
Beware of using hot water from an
old glue kettle as stains can easily
develop from a cast iron pot. Leave
the framing between the cramps for
at least 24 hours. The glning of the
rest, of course, is similar.

Above, Fig. 6:
Details of the sep-
arated tongue and
the groove joint

Left, Fig. 5
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Take one of the frames and iay
it flat on the bench. Find some edd
pieces of strip wood and cut a piece
in at each end of the {rame, to it
snugly between the extended styles-
horns. These strips should be lightly
nailed to the bench to keep the frame
firm. Incidentally the thickness should,
ol course, be less than that of the
frame, Now with a sharp jackplane
level off the surface, removing as little
as possible to produce flatness.
Finally with a smoothing plane rua
over again being careful not to leave
plane marks across the grain. Finish
off the surfaces with steel scraper and

glasspaper.  Take the frame and
pilace between the sirips. When
Q
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E

turning over the frames to clean off
the other sides it will be found that
the strips need altering in length
owing to the rcbated styfes. The
door can be tackled in the samec way
and we now have the major portion
of the case done.

The next step is to prepare the
side frames for the backboard, the
ptinth and the fixing of the top. Set
a marking gauge to 4 in. for the depth
of the rebate. Before gauging it is a
good plan to check the straightness
of the long edges of the frames, If
there is some imaccuracy take a
jackplane or preferabiy a trying plane
and shoot a small amount off to true
up. This is very importani on the
front edges as we not only have a
strip 0 glue on at the base, but the
door shuts against these edges as
well. Gavge the back edges to the
1 in. set keeping the stock of the gauge
against the inner face of the frame.
Now set to §in. and gauge the face
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with stock on the back edge. Cramp
or pin the frame to the bench and
with the rebate plane set accordingly
take cut the rebate from end to end.
Remove the frame from the bench
and do the same to the back edge of
the other one.

We are now ready to fit the sirips
at the lower front edges. These being

L in. square will be a trifle proud of -

the thickness of the side frames owing
to the cleaning off process. All to
the good. Mark out and bore three
clearance holes in each piece to take
1% in. stecl flathead screws of No 8
gauge. Assuming that the strips fit
well screw them into position with the
hottom ends flush with the horns on
the frames. This will allow a little to
be sawn off and cleaned up at the
top later. Unscrew the strips and
quickly glue them and the front edges
at the same time, bringing together
again and re-tightening the screws.

Screws first

When screws and glue are to be used,
always put the screws in first with a
dry joint and plue up later, A
moment’s contemplation will see the
wisdom of this method. The glue
having sef we can now flush off the
front strips to be in line with the
faces of the frames.

The top ends of the frames are
now ready for attention. Saw off
the horns protruding and take a
shaving off the top edge with a
smoothing plane working inwards
to prevent breaking the corners. Now
refer to Fig. 6. The left-hand, or
rear side, shows the separated tongue
and groove joint. To mark out for
the tongue set a gauge to § in. and
holding the stock against the outer
surface make a line right across the
top edge of the frame, and also its
opposite partner.  With the same
setting gauge across from the front
edge to form the shoulder or set back.
Reset the gauge to a }in. and mark
along. the inside surfaces for the
depth of the tongue, or rebate which
forms if. The rebale should be cut
first, by sawing across the styles and
rail when the frame is flat on the
bench. Then the end grain remaining
can be chopped out with a 1in.
chisel and mallet and the remainder
removed with the steel shoulder or
rebate plane. Finally saw off the
shpulder at the front and clean up,
nmiaking sure that all is square and true.

The top

You will see in Fig. 6 that the con-
struction consists of a4 solid vpiece
I1ft 12in. X 8tin. x %in. Screwed
and glued to this is the Scotia mould-
ing at front and sides, and at the back
a strip set back to form the rebate
for the backboard. The moulding
is mifred at the front, the side pieces
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having trenchings or stopped grooves

. worked in them to take the tongues

we have formed at the top of the
frames. The fixing screws can be
conveniently placed at the bottom of
these grooves and, therefore, will not
require to be covered. The screws
in the front pieces are sunk below the
surface for 4 in. or so and plugged
with oak, having the grain running
the same way as the strip, I did not
feel that the rear ones needed this
treatment, as they are practically out
of sight. )

The seiling out for the grooves
should be dong with a mortise gauge,
the spurs first being set to the tongue
formed, and then the steck adjusted
to coincide with the inside face of the
side frame. Mark up from one
squared end the length of the tonguc
and gauge up to mect this point.
Set a marking gauge to }in. and
gauge the squared end for depth.
The trenching can now be cut. Chop
out @ mortise about 1 in. long at the
stopped end and check this for depth.
Now carefully saw along the grain
following the inside of the gauge
lines, remove the waste with a }in.
chisel and finish {0 depth with a router
set to the gauge line at the end of the
strip. Repeat on the other piece,
being careful to make a *““ pair” of
the two strips. We can now mark
the moulding on the edges.

Finishing the moulding

Mark two fine gauge lines § in. in
each way from the outer corner and
bevel off to form a chamler. Now
with a round plane held at about
45 deg. to the horizontal, plane away
the centre of the bevel to form the
hollow required. 'Finally clean up
the moulding with glasspaper and a
block shaped to exactly fit the curve
formed.

The next job is to mark out and
cut the top piece to length. Leave
enough to clean off the end grain
with a smoothing plane to square
up. When doing this place the piece
end wpwards in the vice and plane
from the corners inwards being careful
to stop the plane before the cpposite
COTNET. To make the * round”
on the edge, plane a chamfer or bevel
on the end grain and then, varying
the angle, take off the corners grad-

ually to form the required corner. A.
“hollow ™ plane of the right shape,

of course, will produce the best
result.  Having shaped the ends,
finish by moulding the front edge.

It is now necessary to position the
strips for attachment. Mark two cut
lines across the under surface of the
top to coincide with the inner edges
of the frame sides. The case is 12 in.
wide and allowing for the thickness
each side, the central distance will be
10} in. If much has been taken off
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the frames in cleaning up, the distance
will be increased between them to
allow for this. Gauge in from the
back edge %in. for the backboard
and 1in. frem this line for the back
strip. To position the front moulding
mark in from the front edge 1% in.
With these lines set out, it is an easy
matter now to lay on the strips,
mark the lengths for the mitres and
cut to size. A bevel sct to 45 deg.
will suffice for marking out and can
be used to check the cleaning up of
the mitred surface with a sharp
smoothing plane or block plane, [
found it was a good plan to cut one
piece, bore and countersink where
necessary, screw into place and then
fit the other pieces as [ went along.
When they are all in position offer
up the tongucd ends and try the
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Fig. 7. Constructing the rails
Jor the hottom of the clock case

general fit. 1t will be noticed in Fig. 6
that a piece of wood is to be cut from
the back of the side mouldings to
accommedate the corner of the back-
board and so complete the rebate all
round.

The strips can now be removed
from the top board, a thin application
of glue applied to both surfaces and
the strip rescrewed into position.
Make sure that the mitred surfaces
get their share of glue. (Make and
fit glued plugs to front screws.) Clean
off any surplus glue with a damp
brush or rag. When the glue has set
the mouldings can be cleaned off all
round and finally glasspapered. The
top can now be put aside with suitable
weights to keep it flat, until needed
later for final assembly,

% Continued on September 25
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. together.

E can now turmn to the

W setting out of the four

rails to hold the bottom

of the case together. Reference

to Fig. 7 wili show the method of

comstruction. It is a simple. job
to achieve.

The four pieces can be sawn to
fength, 10§ in., and marked out for
the tongues. The shoulder distances
between each end should be exactly
those set out on the top just described.
In fact one of the rails can be laid
across the moulded strips and the
shoulder line cut straight from them.
Set out the other three rails from
the first one to ensure accuracy.
Adjust the mortise gauge, which we
left set to § in. between the spurs, so
that this distance comes exactly
central to the rail’s thickness. Mark
the end grain and cdges of the four
rails. ©On the inside surface of the
strip ghued to the front edge of the
frames, mark up 12in. from the
bottom edge, scribe a line and from
this mask down the width of the rail
—2} in. From the bottom edge mark
up the same distance. Square these
iines to the back style, Fig. 7, and
repeat the setting out for the opposite
frame.

The front mortises may now be
gauged but the rear ones will require
the stock to be adjusted to allow for
the space taken out by the rebate for
the backboard. The ienens and
mortises can then be cut and fitted
in the wsuwal way. Finally make sure

that all rails fit square and that they.

are exactly the same size shoulder to
shoulder. To give additional support

T bored and countersunk the frames

from the cutside to take 1} in. No 10
flathead . screws into the end grain
of the four rails. The frames were
cramped together dry and the eight
SCTews put in,

Assembling the sections

The final assembly is now simple.
Take out the screws at the base,
having the glue ready to hand and
quickiy giue the eight joints and place
Tighten up the cramps
firmly and iurn in the screws, giving
a good half turn more to bring them
right home. You can, of course,
leave the cramps in position over
night to give extra control &ll the
giue has set. The top having been
thoroughly cleansd wup, scraped and
glasspapered, can now be placed in
position. Two pieces of hardweod
9in. x 1}in. x 1in. will serve to
distzibute the pressure at each end of
the top. Four smaller blocks will be
required to fit into the rebates on the
top rails so that the G-cramps do not
mark the work. Have all the cramps
set ready and then quickly glue the
tongues and grooves, bring together
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and cramp up firmly. Clean off any
excess glue as before. If the joints
have been carefully and accurately
fitted the case should be perfectly
square and parallel.

The capping moulding, Fig. 8a, can
be made or ' stuck ™ in one long piece
or in two pieces—one for the front
and one to cut for the sides later.
Set 2 gauge to #in. and mark the
underface, reset the gauge fo a #in.
and mark the corresponding edge.
Now set the recbate plane or fillister
and take out the rebate, The next
step is to plane the bevel at the top
of the moulding. Put a gauge line on
the front edge a ¢ in. down and mark
a sloping line in pencil on the end
grain from thig gauge line to the back
corner. Plane down to this line. It
only remains now io round off the
remaining front edge with a smoothing
plane and finish with a shaped rubbing
biock and glasspaper and the moulding
is ready for fitting. In the detail sketch,
Fig, 8a, the moulding is screwed from

" behind and glued. Using a bevel or

mitre box cut the moulding o fit
around! the case. A fine shaving
should be taken off the miires with a
block plane to ensure a perfect fit.
Mark cut and bore three fixing holes
on the front top rail and two holes in
the frames, countersinking the inside
by hand as the brace will aot possibiy
work in such a confined space. One
could, of course, set out and make
these holes before the frames were
glued together.

Fitting dry

Hoid the {ront moulding in place
with blocks and G-cramps and having
used the bradawl, turn in the screws
from behind. Then fit the side
mouldings in a similar manner. By
fitting these parts dry one can take
time in fiting and adjusting where
necessary. Remove mouldings, give
sparingly the meeting surfaces and
mitres and quickiy screw up. Tt now
remains to fit the “ grounds™ or
fillets which provide the base for the
plywood surround. Fig. 8 shows the
necessary construction and little need
be said here. Make sure that all

385

meeting surfaces are level and in the
same plane as the rebated mouiding.
Here again fit the paris dry and
screw up and then dismantle again
for gluing.

We can now cut and fit the ply
facing. 1t is a good plan to buy the
panel all in one piece and then, if
any part of the grain has a distinctive
feature, it might be arranged for the
centre of the front panel. The sides
will then be cut and the grain will
follow round. A careful look at the
photograph of the finished case will
show what I mean. Commence by
shooting the top edge of the piywood
and fit this into the rebate under the
moulding. Measure the exact depth
and plane the plywood to width.

Planing the mitre

Mark with the beve! and try-
square a mitre at one end and saw
off the waste with a panel or tenon
saw. To plane the mitred end ac-
curately T prepared an odd piece of
thicker timber with 2 45 deg. bevel
on one edge, wide enough to support
the whole end grain of the ply, Then
with the two surfaces in line ard the
sawn mitre just proud I held them in
the vice and planed carefully down
to the supporiing piece. Without this
piece i will be difficult to prevest
the corners being broken on the oak
veneer.

Having completed the mitres at
each end of the front panel, pin the
piece into position with in. veneer
pins, tapped in about half way. The
side panels can now be fitted to
meet neatly at the corners. When all
is ready remove the panels, quickly
glue meeting swrfaces and drive the
pins home, being careful not to mark
the face vencer, The heads should be
punched -+ in. below the surface -
with a fine nail punch ready for
stopping later. The glue having set
we can sow clean off with block and
glasspaper keeping with the grain all
the time.

We are now ready for making the
base moulding which sets off the
plinth and gives a pleasing finish to
the bottom of the clock base.
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From the illustration, Fig. 8, it
will be seen that the mitres are stub
mortised and tenoned to give added
strength, and the back rail also has
short 1in. tenons as well, I felt that
a really firm base was called for here
to prevent damage to the rest of the
case when moving the clock from
time to time. Someone once said
that the test of good construction
in furniture was how many removals
it could stand ! Some of the flimsy
constructions of today leave much
to be desired in this respect.

The whole of the setting out is
straightforward and should be carried
out at once. The ends should be
¢ut to length and mitred and then
gauged for the mortises. The front rail
can have the mitres marked out but
not cut.  Saw the tenons in the usual
manner and cut along the mitred
shoulders. Mark out the length of
the stub tenon in pencil and cut off
the waste. The mitred surface should
be carefully eased with a rebate or
shoulder plane and tested with the
set bevel or better still a mitresguare,
Mortise the end rails taking care to
keep the chisel vertical and also to

is 4 good plan Lo stand the case on
the moulding and mark around
lightly with a pencil inside and out to
show the areas for screwing. I always
rub the screws over a damp piece of
soap before turning in, to help against
friction. When using brass screws
this is essential, as without some
lubricant they will usually break off.
A broken screw down inside the wood
is nearly impossible to remove. A
good dodge is to use a steel screw
of the same size first and then replace
with the correct brass or plated one.
The base moulding should be glued
before final screwing up to the case.

Completing the backboard

All that is required for the back-
board is to shoot the edges with a
jack or trying planc until the board
drops snugly into the rebates provided.
A good fit all round will ensure per-
fect rigidity to the case. Screws
should be arranged around the edge
and across the cenire of the lower
middle rail. They require countersink-
ing just beyond flush. I used stecl,
1}in. No 8 screws. Brass screws to
prevenl rust may be used. The back-

feft, Fig. 8: Base

of  the  clock
Right, Fig. %a:
zgg\ho:: rr;.;l Jg Capping moulding

check the depth of the mortises.
Clean off the mitred ends which could
have been left a little proud from the
tenon saw. Fit the frame together
and check for accuracy—squareness
and winding. The round moulding
can now be marked on the front
edges wusing smoothing plane and
“ hollow ™ to finish off. Make up a
rubbing bock and glasspaper to
remove flats or plane marks. Set up
the sash cramps and glue the front
quickly together. Softwood shaped
blocks should be inserted between the
shoes nearest the moulded edge.
Shaping can, of course, be left till
last if preferred.

Clean both sides, checking for
winding and flatness. This is very
important here as a good butt fit s
essential between the clock case
bottom and the base moulding.
Arrange for fixing screws—1% in. No
10—placing the holes as in Fig. 8. It
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board is only screwed and is made
removable for fitting the movement,
and subsequent cleaning or adjustment.
A glance at Fig. 9 will show there is
a strip screwed on the side frames
between the fronot and back rails.
This supports the plywood shelf over
the baitery compartment. Fig. [1
shows the dimensions of the loose
shelf and a strip fixed along the front
edge to keep the shelf in position.
The front edge also provides a door-
stop at the bottom. The base shelfl
should be cleaned up with a smoothing
plane on the edges and glasspapered
to be a loose, but neat fit when in
position.

The glass heads

The beads used were made from
the solid and sawn off as they were
“gtuck.” Readers who wish to buy
this moulding could, no doubt, find
an oak moulding similar at moulding
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stockists, but it may not be tapered
as Fig. 10. 1 feel that the one shown
is more tastefu! and elegant than a
parallel bead which is used in building
construction. If one can acquire a
}in. bead plane then the experience
and “pleasure of making one’s own
moulding is worth while. The method
is as follows: plane the edges of the
piece from which the beads are to be
cut, and fix the board to the bench
top face upwards. Take a few shavings
off the corner to form a small chamfer.
Then, helding the bead plane vertical,
traverse the wood backwards and
forwards as for rebating until the
plane stops cutting or a full ** round ™
is visible on the chamfered comner.
Remove the board from the bench,
reverse and repeat the operation on the
opposite cdge.

Saw off the bead, culling carefully
aleng the board about J in. from the
square or quirk. Fix the bead to the
bench, sawn sorface uppermost, and
plane down to the bevelled section
shown in Fig. 10. A gauge line }in.
up will help on the square edge and
the bevel should just finish at the
bottom of the quirk. Normally, of
course, the quirk is Icft on this type
of bead 10 form a break between the
“round ** and the work. [If preferred,
a parallel bead and quirk can be
fitted and the bead left flush with the
outside of the frames. After the two
beads are prepared, replane the edges
of the board and repeat the operation.

“This should be done until sufficient

moulding has been made to allow
for side frames and door. The width
of the bead depends on the thickness
of glass used. [ used 21 oz. window
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