


Som¢ selections from stock:

CHERRY’S LIMITED
OF RICHMOND

Our latest catalogue (Issue No. 2), August 1974 is now available on receipt of
15p postage. Overseas air mail $2.

23" GAUGE 0-4-0 Tank locomotive Spirit-fired, with rolling stock.

33” GAUGE 0-4-0 Tank Locomotive ‘TICH’, nicely finished and including
water and coal wagon.

5” Narrow GAUGE 0-4-0 Tank locomotive,
5 GAUGE 4-4-2 GNR Atlantic locomotive and tender.
5 GAUGE 2-8-4 American ‘Berkshire’ type, locomotive and tender.

We also have Traction Engines, Ships, Stationary Engines, Boilers and Steam

Plants in stock.

“STEPS IN STEAMING” by S. F. du Pills, SMEE. A useful guide to firing

and maintaining model locomotives, price 15p including postage,

Main agents and stockists for the Stuart Turner range of castings and fittings.
Their illustrated catalogue 25p including postage (UK only).

CHERRY’S LIMITED

62 SHEEN ROAD, RICHMOND, SURREY (LONDON AREA).
Telephone: 01-940 2454. Open 9 to 5.30; Weds. 9 to 1: Sats. 9 to 5.
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MODEL E

NGINEET

EXHIBITION 1975

ENTRIES

Entry forms are now ready. You still have six months to get
your entries to exhibition standards. May we hope that you will
be supporting us with your very best! Classes for every kind of

model ...

Over twenty trophies, over £300 in prizes, plus the pleasure of
displaying your efforts and seeing those of other people.

PRIZE POOL ALLOCATION

Classes attracting six or more entries will enjoy prizes to value
of Ist £5; 2nd £3; 3rd £1. With over |12 entries Ist £7; 2nd £4;
3rd £2; 4th £1. Classes under six will have Ist & 2nd only, or at
discretion of the judges may be combined with other classes.
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44th Model Engineer Exhibition
Great SEYMOUR HALL, LONDON, W.1.
ShOW! 31st December, 1974 to 11th January, 1975

Once again we have the indoor MARINA
98 ft long -+ 28 ft wide for demonstration
of R/C boats. Super flying circle full
width of the hall so immensely popular
last year will be there again with even
more spectacular flying.

Model Engineer demonstrations by our
expert consultants and contributors.
S.M.E.E. passenger track with exciting
steam locomotives. Special display of

club demonstration stands and
models in the Bryanston Room.
The Balcony Area devoted to Militaria
and Boys Exhibition.

Battle games to a timed programme with
progress commentary.

If you feel you can help please get in
touch at once. Small models will be
displayed under glass and all entries
adequately stewarded.

ship

ADMISSION

Price ofadmission at the door will be 35p adult, 20p child incl.
VAT. Reduced admission charges for pre-booking as under:

Single and small number pre-booking tickets: adult 274p, child
15p. Parties of more than [0: adult 224p, child 124p. Teachers

i/c parties free—one per 10 in party. Combined family ticket

NOILIGIHX3 Y33INIONI 73a0W

can be bought in advance.
Details from:

EXHIBITION MANAGER,
M.AP. Ltd,, P.O. BOX 35, HEMEL
HEMPSTEAD, HERTS, HPI IEE.
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COVER PICTURE

Baldwin-built 2-6-2 tank, 2 ft. 6 in. gauge.
One of four locomotives which haul “Puff-
ing Billy” which ran for many years between
Ferntree Gully and Gembrook (Australia)
carrying goods and holiday-makers. Fol-
lowing the closure of the line by Victorian
Railways, the train was taken over by the
“Puffing Billy Society”. The train now
carries holiday-makers between Belgrade
and Emerald. Colour photograph by S.
W. Lowry.
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UNIMAT LATHE

Complete with
Motor and 3 Jaw Chuck
10°% off list
Recom. £75.00 + VAT
Our price £72.90 inc. VAT

(Carr £1.00 extra)

Sets of Carbon
Taps & Dies
(Best quality)

in wooden box. Each set
contains Plug/Taper, Tap,

Die, Die Stocks
Tap Wrenches

0,1,.23,4,5,6,7,8,9,
and 10BA

Price £12.75 + 45p carr.
+ VAT

1/8, 5/32, 3/16, 7/32,
1/4, 5/16, 3/8 M.E.
Price £12.75
+ 4bp carr + VAT

PRESSURE GAUGES
3/4” or 1" OD
0-80, 0-100, 0-120,

Wide Cutters
£1.55 each
+15p carr +VAT
Catalogue 54p (&%
S.A.E. all enquiries

Leaflets on Unimat
Lathe with prices

available

Parallel shank end
mills (E) and reamers

0-150 Ibs R) high ed.
Price £3.75 ( ) h gh spe
+15p carr +VAT E R
PEWT 1/16" 95 1-05
Sets of high speed 3f32~ 75 95
drills 1/8" 75 90
1/16-1/2 x 1/64 5/32" 75 90
Price £11.35+456p carr +VAT 3/16" 75 1-10
Nos 1-60 Price £10.10 7/32" 75 1-15
+45p carr +VAT 1/4" 75 1-20
P —— 5/16" 85 1-30
H.S. 1/2"" dia. shank 3/8" 90 1-60
woodruff cutters 1/2" 1-15 2-10
1/16, 3/32 or 1/8 +carr +VAT

Bonds O’'Euston

Road Ltd.

ARUNDEL HOUSE
RUMBOLDS HILL

MIDHURST
Phone SUSSEX Phone
3441 GU29 9NE 3424

BA DIES all §° 0.D. with Diestock.

and 8BA.

One Die each 2, 4, 6,

ALL PRICES INCLUDE VAT

OUR PRICE £1.00

BRAND NEW SURPLUS TOOLS Etc. at BARGAIN PRICES

LEFT HAND BSF. One Die each size 3"
each size }°*, 5/16"",

, 5/16”
3", 7/16°" and 1.

and §°°, One Tap
WORTH OVER £10.00.
OUR PRICE £2.00 Set

LEFT HAND BA DIES. One each 2, 6, 8 and 10BA, All 13/16"
outside Diameter. WORTH OVER £3.00. OUR PRICE £1.20 Set

HSS ROLLER MILLS WITH HELICAL TEETH.

Dia Width  Bore Lot No Worth Our Price
23" x 37 x 1" 180 £14.00 £3.85
23 x 4" x 1”7 181 £18.00 £4.40
3 x 47 x 1§ 182 £23.00 £5.50
LATHE DRIVE BELTS ENDLESS. 36" x 3’ wide 3'* thick.

OUR PRICE £1.00 for 3

HSS DRILLS LARGE. With }"° dia.
(approx 13/16°') Usual price £6.00 each.

straight shank size 30mm
OUR PRICE £1.43

A.E. KING (TOOLS) LIMITED

3 CENTRAL PARADE, STATION ROAD, SIDGUP, KENT

INDIA OIL STONES. Medium grit #* square x 4" long. Packed
in threes. Worth 90p. OUR PRICE 40p for three
7/16°" and §'° taper,

BSF TAPS. One set of each size 3,
second and plug, a total of nine taps. Usual price £3.50

OUR PRICE £1.54

PRECISION TURNED STEEL SCREWS mostly plated, assorted

packets up to 2" long, in 5/16°° and " BSF OBA, 2BA, 4BA,

6BA and 8BA round head, countersunk, raised head, Hex,
cheese head approx 400 screws in each 2 Ib packet.

OUR PRICE £1.10 per packet

SPECIAL OFFER FOUR PACKETS £3.30

ASSORTED SPRINGS approx 50 packed in plastic box various
types and sizes of small springs useful to the model engineer.
OUR PRICE 33p for box of 50

EMERY CLOTH ROLLS width 13" approx 50 yds fong 80 grit
cloth back, ideal to hang up in your workshop and }ust tear
off as you need it. Excellent quality worth approx £3.5

OUR PRICE £1.10

HSS PARTING OFF TOOL BLADES. 4 assorted worth over
£2.50. OUR PRICE £1.10 for four

Please note we will giadly refund cash or exchange any goods
which do not meet with your full approval. Please add 20p
gn dall orders under f£4 for postage. Overseas post extra.
end to:

SHOP HOURS: 9 am. - 5 p.m.
Thursday: 1 p.m.
Telephone: 01-300 1342
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cTIMETOTURNTO ACCURACY ¢

SEND THIS COUPON FOR DETAILS OF THE o
ML10 SCREWCUTTING CENTRE LATHE! o

NAME

ADDRESS

0000

POO0OO0OO0OO0000000000000

Sturdy, accurate, rigid — it is available for bench O

mounting or.on stand. Takes cash and space sparingly. O
Extremely versatile for turning, boring, facing, external
and internal screwcutting, milling and dividing.
Join the tens of thousands of Myford lathe users.

o
Myford ©
| :

10000000

SCREWCUTTING

CENTRE
LATHE
CENTRE
HEIGHT 33~
MAX. BETWEEN

CENTRES 13~

BEESTON
NOTTINGHAM

K\‘i@ _ TeLi2s4222 O
e o

2RO 0000000

A. J. REEVES & CO. (Birmingham) LTD.

416 MOSELEY ROAD, BIRMINGHAM, B12 9AX Phone: 021-440 2554 & 2591

"METRO"

A Great Western Railway 2-4-0T Locomotive in 5 Gauge by Martin Evans

Drawings L O 941. Per sheet £0.60 Leading Spring Brackets. £0.44
Frame Steel. £2.60 Motion Plate & Guides. £1.82
Buffer Beams. £0.38 S/valve & T/plate bushes. £0.51
Hornblocks, Main. £1.62 Dome Bush. £0.63
Hornblocks, Leading. £0.56 Inner Dome. £1.54
Frame Stretcher A" £1.46 Quter Dome.

Frame Stretcher ‘B” £1.08 Chimney.

Axleboxes, Leading. £1.08 Safety Valve Cover.

Axleboxes, Mains. £2.43 Smokebox Door. £1.77
Leading Wheels. T.61 £1.34 Leading Springs

Driving & Cpld Wheels D.136. £6.15 Regulator £1.03
Cylinder Set (11 items). £9.13 Regulator Flange & S/V Bush £0.51
Eccentric Straps. (4) £1.35 Regulator Bush & Gland Ass. £0.63
Crosshead Pump & Glandnut. £0.80 Hand Pump £0.97

Priced items Ex Stock. Unpriced items available shortly or when details available.

Further castings are being produced for VIRGINIA & CARIBOU to bring these loco’s up to strength.
Latest Loco of DON YOUNG, “"DERBY CLASS 4" a 31" 0-6-0 Tender Loco. The castings for this loco
are in stock, wheel castings available shortly see following announcements for fuller details etc.
Catalogues 25p post free. Overseas post extra. Available NOW!

PRICES CURRENT 6/8/74. CLOSED ALL DAY WEDNESDAYS
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IN THE GREAT

W BiC,

Regd. Trade Mark

MODEL-MAKING COMPETTION

Start collecting your empty Bic Crystal
ballpens today! Whip round your friends,
bring home the empties from work, then
design your model and get building! Your
ideas can be simple or elaborate — like
two of last year’s models, pictured here.
And look at the prizes!...

% PORTABLE COLOUR TV
% PORTABLE BLACK & WHITE TV's
% CASSETTE RECORDERS

- plus a prize for every entry —
a pack of 10 Bic Porous Pens!

Simple ideas, or not-so-simpic —
they all have an equal chance to WIN!

Send this coupon now for your entry form!

Model-Making
Competition

Regd. Trads Mok

ENTER Now/!

838

To The Bic Model-Making Competition,
c/o The Biggs Communications Group Limited,
Red Lion House, High Street, High Wycombe, Bucks. HP11 2BX.

Please send me a free entry-form for the 1974 Bic
Model-Making Competition.

............................................................................. sesasuerace

COMPETITION CLOSES 30th NOVEMBER, 1974.
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SMOKE
RINGS

A Commentary by the Editor

National Railway Museum

Dr. John A. Coiley has been appointed Keeper
of the new National Railway Museum at York.
The Museum building at Leeman Road, York
is scheduled for completion at the end of this year
and it is planned to open it to visitors in the
autumn of 1975.

Drawings of the Tower Bridge

A number of early drawings connected with the
building of London’s Tower Bridge, several hither-
to unknown and unpublished, have come to light
as a result of the recent opening of a special ex-
hibition at the Science Museum to mark the re-
tirement of the original 80-year-old steam-
hydraulic machinery at the Tower Bridge. Most
of the drawngs bear the signature of George
Stevenson, A.R.I.LB.A. who assisted the City Archi-
tect, Sir Horace Jones in the initial design work
for Tower Bridge. After Jones’ death in 1887,
Stevenson undertook the re-design of the cast iron-
work on the bridge. He was also responsible for
designing the elaborate cast iron lamp standards
which are still a distinctive feature of Tower
Bridge.

The drawings will shortly be exhibited by the
Science Museum.

The late W. H. Lee

Mr. W. H. Lee, one time President of the Hull
Society, died on July 9th. He was head of the
Metalwork section of the Riley High School, Hull.
As a model engineer, he was responsible for a

g - s
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The late W. H. Lee driving his “Flying Scotsman”.
The locomotive is also seen in the picture below.

very fine model, for 3} in. gauge, of the L.N.E.R.
Flying Scotsman. This was fitted with three cylin-
ders and Gresley 2-1 valve gear. Other models by
Mr. Lee included a 2%in. gauge 0-4-4 tank, a
Westbury-designed “1831” L.C. shunter, and many
types of steam engine.

Mr. Lee was also responsible for the design of
the Hull railway track, on which he spent many
hours. He was a man of dynamic character and
always willing to help fellow enthusiasts. [1e will
be much missed in the Hull district.

A book offer

Mr. F. G. Benson, who was at one time Man-
aging Director of Cineluxe Ltd., has some books
which may be of interest to readers, which he is
prepared to send to anyone who will send him a
nominal sum (12p or 30p for the three) for
packing and postage. These are “Build your own
Projector” by W. G. Rowell. “Adapting the 200B
to Sound” by R. W. Hall, and “Converting the
Kodascope “C” to Sound” by J. A. McKean.
Club Secretaries may have multiple supplies on
request.

Mr. Benson’s address is 1564, London Road,
Leigh-on-Sea, Essex.
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BUILDING THE ALLCHIN

Part XXII

CONTINUING with the making of the chimney, in
parting off the waste (again with knife tools),
see that the angle of the edge corresponds with
that of the edge of the upper spinning, as shown
in the template sketch. The two should fit nicely
together as at Fig. 4H, (August 2nd) with a tiny
surplus for cleaning up.

When silver soldering my two halves together,
I put in a reinforcing ring of 16 G. brass wire at
the joint, but some other builders since then have
left the ring out and it seems satisfactory. After
cleaning and fluxing the two halves, put them
together upside down on a piece of asbestos mat,
with a suitable small weight on top to keep them
in close contact. When the joint is hot, a touch
with Easyflo wire should do the job.

The wooden former should have been left in
the chuck, and it should now be turned down
parallel to fit snugly inside the shell. Support the
pickled shell on it by a pressure pad—wood will
do—held lightly by the tailstock centre (Fig. 4G).
On the outer edge clean off any surplus with a
smooth file and .emery, and round it to about
1/32 in. radius. Clean up all over with smooth
emery and finish off with metal polish. And it
takes less time to make this eye-catching piece
of hardware than it does to describe how to
make it!

Chimney Barrel

When doing the original drawings for the
Allchin, the dummy seam on the back of the
chimney was shown as cast on, and most builders
have found this satisfactory. However a few who
wished to turn the casting all over have done so,
and have added a separate dummy seam, riveted
on. All this is quite satisfactory and to individual
taste, of course, providing one does not thereby
make the chimney too narrow and thus out of
proportion with the rest of the engine, which
would be very easy to do, and would quite ruin
the appearance.

Clean up the casting for the chimney barrel
and drive a hardwood plug into the cored hole at
the top, cutting it off flush. Grip the bolting flange
in the chuck and set the barrel to run true. Centre
the plug and bring up the tailstock centre to
support it. Face the end and turn the parallel
part at the top to a tight push-fit for the copper
cap. Mount the lathe fixed steady to support this
parallel part. Set the top-slide parallel with the

840

by W. J. Hughes

From page 757

taper of the chimney and bore out the interior
to leave the walls 7/64 in. thick, and to a depth
of at least 3 in. Chamfer out the lip at the top to
reduce the apparent thickness to about 1/32 in.

For turning the bolting flange plug that end,
grip the top parallel of the barrel in the three-
jaw, set to run true, centre the plug and support
it on the tailstock centre. Turn the flange to
diameter and thickness, slightly rounding the upper
corner, and turn the spigot to fit the counterbore
of the chimney saddle. Support the flange in the
fixed steady and finish boring out the tapered
interior from this end.

On the dummy seam set out and drill the posi-
tions for the dummy 3/64 in. rivets. Using a forked
bit of strip tin, insert one rivet at a time from
inside, and support its head on a round bar
whilst setting the outer head. If you do not have
the commercial rivets drill each hole No. 56 (or
3/64 in.) inscrt a stub of 18 gauge wire, and head
it over outside. Under the pressure the body of
the rivet will expand in the hole and become
immovable. Next insert six 1/16 in. dummy rivets
in the flange.

The bolt holes in the flanges of the chimney
barrel and the saddle cannot be jigged one from
the other. But if you make a kind of ‘“washer”
to fit over the spigot, with four holes drilled in
it at the correct spacing, this can be used in turn
to drill the two flanges to fit each other.

Front Wheels

If now we make the front wheels we shall have
an engine which can, so to speak, stand up for
itself, looking eager and willing for work as soon
as it can get its cylinder and motion made and
fitted. Incidentally, it is worth noting how the
position of the chimney and perch bracket, placed
behind the centre line of the smokebox, in the
Allchin, make the engine appear to be thrusting
forward and ready to go.

Since the front wheels are simplified versions
of the hind ones, we can simplify the instruc-
tions. To turn the rims, fit the outside jaws to the
three-jaw chuck, and mount the casting on the
outside. Then at the one setting you can turn
the outer surface, face the edge, and bore out
the inner surfaces of the tee-ring. Leave about
1/16 in. radius between the web and the rim.
Before removing the rim, use your mandrel
mounted dividing attachment to divide into ten
equal sectors on the vertical web, and four on the
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outer surface. Reverse the ring if the chuck runs
true, and face and bore out the other side.

The hubs are made in three parts, as before,
and being equipped with chucking spigots are
easy enough to turn. When boring them, they
should be a good running fit on the front axle,
but you may prefer to leave the holes undersize
at this stage. Then when the wheels are fully
assembled they can be mounted truly on the face-
plate and the bores completed.

In the prototype, the inside of the hub is fitted
with a cap as well as the outside, but in the model
the cap is a dummy, in one piece with the end.
Notice in the sectional drawing of the front wheel
that this end is counterbored to be a good running
fit on the shoulder or collar of the front axle. If
the wheelbores are to be finished later then so
should these counterbores.

For setting out the spoke grooves, five in each
face, use the mandrel dividing attachment and
scribe five lines right across the face and across
the flanges. This gives the ten divisions needed,
remembering that the five grooves on one face
alternate with the five on the other. These grooves
need to be milled out 1/16 in. deep with a 7/32 in.
end-mill.

There are also three small scallops in the spigots
of the dummy inner end-caps, and these can be
milled with the same set-up.

To finish the front wheels need not take long,
especially if you are using the stamped-out ready
shaped spokes from Reeves. These only need draw
filing on the edges. For the die-hard who wants
to make his own, the twenty blanks can be cut
from 16 s.w.g. sheet metal, or more conveniently
from 2 in. wide strip.

The method of making will be as described for
the hind wheel spokes in Part XVI (Ist March
1974), so don’t forget the surplus at each end for
bolting the blanks to the milling jig. A #in. end
mill will be required to machine the radii of the
palm shoulders, but note that they must then be
filed off at a slight slope, and the corners slightly
rounded. The front wheel tyres or strakes are

from £in. by 1/16in. steel strip, and their true

length is taken from the job itself. When riveted
to the rims, there should be a 1/16 in. gap between
the 45 deg. ends.

A note of caution here—on the general arrange-
ment drawing of the front axle (Sheet 5) the
strakes are shown as “handed” for the separate
wheels, which I had assumed would match the
hind wheel ones.. In actual fact on both wheels
the sloping ends should match, as on the nearside
wheel. So take care in the bending. This should be
done before drilling the rivet holes. On a suitable
mandrel the middles will bend under hand pres-
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sure, but light maliet blows will be needed at the
ends. Then set out, and drill the holes 3/32 in. and
countersink outside.

Assembly

Assembly of the front wheels is done on a jig
very similar to the hind wheels, so does not
require a full description. Make simple jigs for
drilling the centre rivet hole in the spoke palms
and for the holes in the vertical webs of the tee
rings, and drill them all. Before fixing the spokes,
rivet the tyres to the rims, starting each one at the
centre rivet holes and working outwards, and using
small toolmaker’s clamps to hold the tyre in place
until riveted. As on the hind wheel strakes, don’t
file the heads flush but leave a very low doming,
straight from the hammer.

Make up a jig, and assemble the front wheels
similarly to the hind ones. Note that the palms of
the inside' spokes go to the inside of the tee rings
and vice-versa. The hub outside and inside ends
are secured by screws and by sweating, and at the
same time the oil pipe may be sweated in. Two
retaining collars turned from mild steel, and the
hub caps from castings, or brass or even steel
rod, will finish the job, and enable the engine to
stand on its own feet, so to speak.

The Cylinder Arrangement

Outwardly on the model the cylinder is correct
in appearance, but as with the boiler there are
differences internally. The chief one is that since
it would be almost impossible on a block of this
size to core in all the steam passages, and especi-
ally to make them of adequate capacity, the valve
chest is bolted on, and the cylinder barrel is in the
shape of a liner. This not only gives an annular
passage by which steam passes from the boiler
to the dome, but also provides a steam jacket for
the cylinder.

The front cylinder cover (which in a traction
engine is the one nearest the driver, be it remem-
bered) has also been altered. In the prototype,
it is cast in one with the trunk guide, which on the
model would have been very difficult not only
for pattern making and moulding, but also for
machining. So we will make it separate from the
trunk, but will conceal the extra thickness of its
flange by counterboring the end of the cylinder
block to sink it in.

Not only does this locate the flange centrally,
so that no spigot is necessary on its inner face,
but with a slight chamfer on the outside edge,
it looks like the normal raised bolting face of the
cylinder, to which the trunk guide is secured by
studs and nuts. The gland also appears to be in
one with the trunk guide, as in full size. The
separate valve chest makes it easy to machine the
port face and the ports.
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Setting out the cylinder

On a casting of this nature, there are several
important centre lines, all inter-related, and it
is necessary to set them all out before any mach-
ining is started. As always, the casting should be
cleaned up externally first, and riffler files, dental
burrs, scrapers and small chisels can all be useful
here. Plug the embossed end of the cored hole
with wood, and file it off level. Shape another piece
of wood to fit the radius of the saddle, and cement
it in place, as in the photographs, to allow the
boiler centre to be marked out.

With dividers, find the centre of the cylinder
relative to the bolting flange, in case the cored

" hole is not truly central. Find the boiler centre,

with reference to the upper surface of the saddle.
Check the two centres to see that they are approxi-
mately correct relative to each other. This is only
a preliminary check over.

Now, before starting on the “serious™ setting
out, it is advisable to take a skim off the valve
face, and off the step at right angles to it, where
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the lower edge of the valve chest will fit. To do
mine, I gripped the block in a machine vice
bolted to the vertical-slide, and used a mandrel-
mounted end mill to skim up the surfaces. The
setting up must be checked to ensure that the
faces, when machined, will be parallel with the
centres of the cylinder and boiler. Only take a
light truing-up cut at this stage.

Plug the other end of the cored hole, and
smear with marking blue all the surfaces where
centre lines are to be marked. Set the block on
parallel packing on the surface plate—note that
I used a vee block (Fig. 3) — with the valve face
downwards. It will rest on the packing by its own
weight.

Set the surface gauge to boiler centre height
(already marked on the wood) and scribe this line
right round the block. If you haven’t a pukka rule
stand, copy mine by clamping the rule to a small
angle plate, with one of the inch marks set to
the point of the surface gauge—i.e., at boiler
centre height. Use a magnifying glass in this, and
in fact most marking out, for accuracy.
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Set the scriber of the gauge to 1in. above the
boiler centre line, and check the cylinder centre,
already marked. If this comes right, scribe the
line across both ends of the block: if not correct,
it may be necessary to raise or lower the boiler
centre line slightly, or perhaps to compromise a
little on both. Drop the scriber 1/16 in. below
the boiler centre line, and scribe a line across
the ends and the top of the block. This will denote
the true valve face. Raise the scriber 5/16 in. and
scribe a centre line for the regulator rod on both
ends.

Now the block must be turned through 90 deg.
to set out the horizontal centre lines I clamped
mine to an angle plate using some large scrap
roller races as weights to prevent the angle plate
tipping over. Adjust the position of the cylinder
on the angle plate to get the cylinder centres and
the saddle parallel with the surface plate, and
tighten the clamp. This should bring the valve
chest step parallel with the top edge of the angle
plate.

Recheck the centres of the bore, corners of the
saddle, top (now underneath) of the saddle, and
the corners of the valve chest step. If correct, set
the scriber to cylinder centre height, or scribe the
line right round. It may be necessary now to
alter the position of the rule, to bring an inch
mark to the same height. Then raise the point of
the scriber 3 3/16 in. and check the boiler centre
height, previously marked on the wood. This
should be correct, but if not, a compromise may
be necessary between the two centres.

Having scribed the boiler centre line, drop the
point 1§ in. and mark a line across the curved
ends of the saddle. This marks the top of the
inner radius of the saddle, where the saddle will

Left :
Fig. 2.
The
cylinder
of the
full-size
engine.

vertical
centre
lines.
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sit on the boiler. Drop the scriber %in. further,
which should bring it 13/16 in. from the cylinder
centre line, and mark off the step for the valve
chest and the centre of the exhaust orifice. Drop
it a further 15/16 in. and this will give the height
of the regulator rod at each end. Finally a further
drop of § in. will mark off the topmost surface
of the cylinder block all round.

Remove the work from the angle plate, and with
dividers set out the arcs of the inner surface of
the saddle, 17 in. from boiler centre, and of the
lagging 3/161in. outside that. This can only be
done at the one end where the wooden “extension”
is. Use the dividers also to set out the cylinder
bore (1}in. diameter) on each end, and the
counterbore (1 11/16 in. diameter) on the front end
(as seen from the footplate) of the block. Lastly,
lightly and very accurately centre dot all the lines
at intervals, and centre punch the centres for the
regulator rod.

I have thought it worth while to deal with
this setting out at some length, because it is one
of the most important operations in building the
whole engine—equally as important as the
machining. Hence the beginner especially, is
urged to check and double check everything
before that crucial step is taken!

Setting up and boring

Now of course there are many ways of boring
cylinders, but with a fairly large block like this,
and the average 3% in. lathe, it boils down to
fixing the block to the saddle, and using either
a boring bar between centres, or one from the
mandrel, preferably in a boring head. The method
about to be described does work well.

It seems to me that in a case like this, the
cylinder bore is the important thing—when it is
done, it is not a difficult matter to get all the
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A view of the full-size Allchin showing the cylinder
and chimney base.

other surfaces correct in relation to it, The photo-
graph (Fig. 5) and sketch (Fig. 6A) show how I
mounted the block on an ‘upside-down” angle
plate, secured to the vertical-slide mcunted on
the cross-slide.

The method of clamping the block to the angle
plate was a bit unorthodox, but it worked. I have
mentioned before, my favourite faceplate clamps
are bent up from % in. square black mild steel.
Two of these were used, the inside one being
tightened well down to form the main grip. The
cutside or underneath one was not too tight,
partly to avoid disturbing the bore, but partly
also because its bolt is “pulling” on the other
clip to counteract the latter’s tightness. Alterna-
tively a longer bolt could be used, as suggested
in the sketch, but my block never moved with
the first arrangement.

Every care is needed to ensure accuracy in
the setting up. You can check the squareness of
the vertical-slide — relative to the cross-slide —
by fitting the faceplate, bringing the vertical-slide
up to it, and checking the gap at each side by

Fig. 5. Machini