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v CHERRY’S
., OF RICHMOND
CART S
Our catalogue (Issue No. 3) October 1974 available on receipt of 15p postage.
Overseas Air Mail $2.00.

[tems available from stock include:

5" gauge LMS NEW 0-6-0 F2 Shunting Tank — super detailed.
5" gauge 4-6-2 Pacific-type Locomotive and Tender.

Model of a Lowestoft Drifer — nicely detailed.

Model of a Steam-driven Tug.

We are now agents for Authentic Railway colour paints produced by the Precision
Paints Co., and hold the FULL RANGE in stock. 4
Also available are the castings for the Stuart Turner SA complete with reversing gear.

“STEPS IN STEAMING” by S. F. du Pille. A useful guide to firing model steam
locomotives. Price 20p including postage.

62 SHEEN ROAD, RICHMOND, SURREY. (LONDON AREA),

) ’
CHERRY S LIMITED Telephone: 01-940 2454, Open 9 to 5.30; Weds. 9 to 1; Sats. 9 to 5.

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

Incorporating DICK SIMMONDS & COMPANY

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

PHOTO-ETCHED NAME & NUMBER PLATES

raised letters on Brass.
New lists of available sets forwarded on receipt of a foolscap SAE.

BOILER PLATE SERVIGE

in Brass or Steel, and can supply Tapered Boiler Barrels, Silver Soldered with a Castleated Joint.
Catalogues 30p post free, overseas post extra.

We can offer sets of accurately produced name and numberplates to suit most of the popular loco-
motive and traction engine designs in 2, 1 1/16"” and 13" scales. These sets are complete, containing
all the plates that were fitted to the full size engines. The sets are photo-eiched on Brass, Aluminium
and Nickel Silver to order. We carry stocks of the more popular sets including 31" BRITANNIA, ROB ROY,
MASIE, TICH, JULIET, and in 5°G STIRLING SINGLE, NIGEL GRESLEY, SPRINGBOK, and BOXHILL. A
special item also available is a sheet comprising splashers and cab sides for PRINCESS OF WALES with

We can offer FLANGED BOILER PLATE SETS for over 125 designs. A considerable number of these are
held in stock for “Over the counter sale”, and we manufacture to order practically all the published
designs of Locomotive and Traction Engine plates. These sets are available with plate, tube and rod for
the construction of the boiler but do not contain any Silver Solder, rivets or bush materials. Prices of
individual plate groups or full boiler sets available on request. We can also manufacture Smokeboxes

Please note: To concentrate on Mail Orders we are CLOSED ALL DAY WEDNESDAYS.
All goods listed and offered are plus postage and plus VAT.
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extra

items for your
ML7 &Super 7 lathe

Another attachment

—part of the range

of equipment which gy
means even better service

from your Myford

metalworking lathe.

Extend your capacity

now—ask your local Tool
Merchant for details.

Collet Chucks The lever operated collet chuck No.
20/065 ML7 Lathe and 20/066 Super 7 Lathe has all
components hardened and ground, thus ensuring a long
life with sustained accuracy. It is of the backplate
mounting type so that if subsequently ordered for an
existing machine the backplate can be finished in
position on the Lathe thus giving the maximum possible
degree of concentricity. Collets available from
1/16” to 5/8” (2mm to 16mm)

my’ard Beeston Nottingham Tel 264222

LiMITED

Flying Dutchman |"

A 21" scale compound traction engine at work at Qakhill

FLYING DUTCHMAN MODELS : offer for sale a
selection of passenger carrying working steam
models, locomotives in all gauges, traction
engines, etc.

FLYING DUTCHMAN MODEL COLLECTION:
several showcase models are now available due
to reorganisation of the collection.

U.K. inquiries — please telephone

OAKHILL MANOR, OAKHILL, Nr. BATH,
SOMERSET. Tel: Oakhill 210

Please telephone for appointment

May be viewed in London area
MODELS OF ALLTYPES URGENTLY WANTED

LOCOSTEAM

CATALOGUE No. 6—20p

With useful data — BA drill, tap and A/F sizes on pin-up
chart; SWG sizes; 0" ring data (Viton): copper, bronze,
brass in tube, sheet, sections; castings; copper, brass,
iron rivets; silver steel; stainless steel rod and tube;
some fittings; silver solders and flux; asbestos lagging;
37" 0-120, 0-150 psi pressure gauges; butane fuel valves.

GWR ‘"1366"° Gauge *’1°°; WP 80 psi; brief data and colour
photo 25p. 21 drawings and priced parts list — £3.

GAUGE ‘*1”" materials and castings for ‘‘Green Arrow’’ and
G1MRA ‘'Project’’. Shell-moulded wheel castings, 15 types
and sizes. Sleeper timber in Meranti, 3 sizes.

5" GAUGE GW "'METRO’’ drawings, £3. Frame steel, £2.97.
Cast iron main horng (solid backs) 4 for £1.28.

Driving wheel shell-moulded castings for fine spokes and
thin rims. (no balance weights) 4 for £6.

Main and outside frames ready centre-popped or drilled.

TAPS AND DIES in HSS GT BA; 40 TPl up to ¥’; 60 TPI.

““LOCTITE” 10cc bottle screw lock, nut lock, plastic gasket,
retaining compound — ea. 89p; any 3 for £2.50.

AUTHENTIC RAILWAY COLOURS 50cc tin quick-drying or
brushing synthetic enamel; over 50 colours, ea. 29p.

Self-etch primer 51p: seif-etch primer thinners 21p; Q-d
enamel thinners 24p — these 3 each in 100cc bottles.

PRICES INCLUDE U.K. PACKING AND POSTAGE
Please add 8% to all prices for V.A.T. for U.K. only
Minimum order value — £2.

S.A.E. with all enquiries please to:

LOCOSTEAM MODEL ENGINEERS

37 VICTORY RD., WEST MERSEA, COLCHESTER,
ESSEX CO5 8LX

Telephone : West Mersea (0206-38) 2392.

PART EXCHANGES WELCOME —
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N. MOLE & 0. (MACHINE TOOLS) LTD.

MAIN STOCKISTS OF

MYFORD — BOXFORD - PERFECTO LATHES, ACCESSORIES
Rotary Tables, Height Gauges, Micrometers, Surface Plates, End Mills,

Slot Drills, Chucks, etc.

Boxford 5 lathe

5" D/E grinders £23.95
+ VAT

WANTED

complete workshops or
single machines

Fobco and Startrite
drilling machines

Twin mill-drill vertical
milling and drilling
machine

Astra milling
machine

List available of new equipment — please send 5p

stamp to cover postage

NEW & USED LATHES, MACHINES & TOOLS AVAILABLE
CREDIT FACILITIES

Early closing Wednesday 1 p.m.
5 Tolpits Lane, Watford, Herts. Tel: Watford 43135
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W5 F > EET « @3 59 CADOGAN STREET,
g ] By
> _-.4' ;:f}-“ ——i = -;-.'-' S 4 . LONnON, s-w-sn
g - Tel: 01-584 4357
Tuesday-Friday: 9.30-5.30 (Closed 1-2)
ﬂ Saturdays: 10.00-2.30
Nearest Station: Sloane Square
BUILDERS OF FINE LOCOMOTIVES District & Circle lines.
Injectors: 1pt. £4.05 Mechanical 1" x 1": £459
1ipt. £4.86 fubricators: 1%" X 1% . £459
3pt. £5.35 % ;% (Tf_i4 86R J: £6.48
W : 1" glass; " pipe: f£1. win Ram
ater Gauges §/169'asg‘°ias§;/1g~ g;gz; fz_gg Box Spanners: No. 1— 8, 9, 10, 12BA; 49p
1" glass; 2" pipe: £3.13 No. 2 — 5, 6, 7, BA; 49p
\ No. 3 — 7, 8, 9, 10, 12 14BA 76p
3 cock type 1" glass, 5/16” pipe: £3.87 No. 4 — 4, 6, 8, 10BA: 70p
Hand Pumps:  No. 1 — 5/16” Ram: £2.54 . .
No. 2 — 3" Ram: £3.24 Pressure 2" Dia. 0-120 lbs p.s.i. I
No. 3 — 3" Ram: £4.27 Gauges: %,,"B!a. 8-1128 IIll:s p.s.i. |
Blowers: 3 volt: £4.87 1" D 0150 Ibe EZ'I L £378
Syphons: No. 1: 95p 2" Dia. 0-100, 0-160 |
No. 2 £1 08 No. 3: £2.11 lbs p.s.i.
ALL PRICES INCLUDE 8% VAT Kindly add postage at 5p in £1.00 for inland, 10p overseas.
SHOWROOM: LONDON WORKS: MANCHESTER

a2 | ,
Christie’s
Wednesday, May 28th
FINE HISTORICAL STEAM ENGINE MODELS AND SHIP MODELS

5in gauge Great Western
Railway 0-6-0 tank engine
No. 1500.

Entries for this sale close
on Friday, March 14th

8 KING STREET, ST. JAMES'S, LONDON SWIY 6QT
Telephone: 01-839 9060 Telex: 916429 Telegrams: Christiart, London SW1
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H.S.S. TWIST DRILLS all with 1 Diam. Shank

Lot No. Size Diam. Usual Price Our Price
667 13mm 512" £2.00 80p
672 14mm 5517 £2.20 90p
722 9/16” .562" £2.30 90p
673 14.5mm 5717 £2.40 95p
674 15mm 590" £2.40 £1.00
789 23/32" 720" £3.07 £1.30
726 47/64" 734" £3.07 £1.50
677 19mm 748" £3.07 £1.75
792 19.26mm 758" £3.37 £1.40
727 13/16” 812" £3.88 £2.00

Lot 832 EXTRA LONG DRILLS approx. 3/16" diam.
x 8" overall—Usual Price £1.62 OUR PRICE 85p.

H.S.S. SIDE & FACE Milling Cutters

Lot No. Diam, Width Bore Worth Our Price
413 4" x 3" x 1" £14.50 £5.40
416 5" x 3" x1" £20.90 £6.40
417 5" x1" x 1" £24.90 £7.60
425 6" x1" x1” £22.68 £8.80
H.S.S. ROLLER MILLS with Helical Teeth

Lot No. Diam.Width Bore Worth Our Price
181 21" x 4" x 17 £21.70 £5.00
182 3" x4" x1%” £28.00 £6.20
H.S5.S. SLITTING SAWS Metal Cutting

Lot No. Diam.Width Bore Worth Our Price
830 4" x1/8" x1” £3.75 £2.45
831 6" x5/32" x1” £8.90 £3.50

B.S.F. DIES all15/16 0.d. One each size 1", 7/16" & 1"
Lot 801 Worth £3.90 Our Price £2.00
WHITWORTH TAPS One set each size 5/16" x
7/16” One Tap each size 9/16", 5/8" and 3"
Lot 802 Worth £4.00 Our Price £1.00
INDIA OIL STONES. Medium grit 3/8 ' sq.x 4" long
Packed in threes. Lot 93 Worth 90p Our Price 40p for 3
Lot 434 BSF TAPS. One set of each size 3/8", 7/16”
and %' taper, second and plug, a total of nine taps.
Usual Price £3.50 Our Price £1.54
Lot 190 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. Qur Price £1.10 per pkt.
SPECIAL OFFER FOUR PACKETS £3.30
Lot 136 H.S.S. PARTING OFF TOOL BLADES.
4 assorted worth over £2.50. Qur Price £1.10 for four.
Please note we will gladly refund cash or exchange any
goods which do not meet with your full approval. Please
add 30p on all orders under £4 for postage. Overseas
post extra.

Sendto:

A. E. KING (TOOLS) Ltd.

3 Central Parade,
Station Road, Sidcup,
Kent DA15 7L
Shop hours: 9 a.m.—5 p.m.

Saturdays & Thursdays: 9 a.m.—1 p.m.
Telephone: 01-300 1342

rorrTs

LATHE ATTACHMENTS

Castings and drawings are once again available
for the well known series of lathe attachments
previously supplied by Mr. G. P. Potts

UNIVERSAL MILLING
ATTACHMENT

Drawing and 7 castings for pillar,

top and bottom end plates, slide,

holder, pulley and handwheel.
£7.50

Jockey pulleys and clamp
£1.20

DRILLING AND |
GRINDING SPINDLE
Drawing and 3 castings
for base, spindle holder
and pulley. £3.60
Jockey  pulleys and
clamp. £1.20

TAILSTOCK TURRET

Drawing, 2 castings and

M.T. Arbor.
No. 1 M.T. £3.30
No. 2 M.T. £3.60

Send SAE for leaflet on Potts Attachments or

20p for our full catalogue of castings for work-

shop equipment, petro! engines, materials,
small tools, etc.

Overseas airmail 50p or 10 reply coupons.

Woking Precision
Models Co. Lid.

Harbour Lane, South Queensferry,
Nr. Edinburgh EH30 9PT, Scotland.
Telephone: 031 331 1093
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A Commentary b the Editor

Exhibition at Tamworth

I hear that the Princess Elizabeth Locomotive
Preservation Society is to hold an exhibition at
the Youth Centre, Albert Road, Tamworth, on
Saturday and Sunday, March 8th and 9th. The
main object of the exhibition is to raise funds for
the re-tubing of the former L.M.S. “Pacific” No.
6201, which is at present on display at the Dowty
Railway Centre, Ashchurch, Near Tewkesbury,
Glos. The exhibition will include a live steam
track for 3% and 5 in. gauge locomotives, working
small-gauge railways, B.R. films, and a display of
railway relics. Full details can be obtained from
the Exhibition Organiser, 4 Minerva Close, Bole-
hall, Tamworth, Staffs.

New Museum
At Broomy Hill, almost on the banks of the
River Wye in Hereford, an unusual Museum is

MODEL ENGINEER 21 February 1975

The ex-L.M.S. “Princess Elizabeth” at the Dowty Railway Centre.

being developed, largely by volunteers. When
complete, the site will show a complete Victorian
Waterworks, much of which dates back to 1856,
and a collection of pumping engines, gas, oil,
petrol and electric, also a turbine, a Cornish
pump, a Lancashire boiler and a narrow-gauge
railway. The Museum is centred on two fine steam
pumping engines, a vertical triple-expansion engine
of 1895 and a vertical two-cylinder condensing
engine of 1906, both built by Worth, Mackenzie
& Co., of Stockton-on-Tees.

It is hoped that the Museum can be opened
in April; volunteer labour is urgently required
to assist in the restoration work, and anyone able
to help should contact Mr. J. L. Townsend, of
Didley Cottage, New Mills, Clehonger, Hereford.

Steam Toy Collection

A collection of steam-driven toys and models will
be on show at Blithfield Hall, Staffs, from Easter
until October. The collection includes some
“dribbler” locomotives from the 1880’, a Bing
torpedo boat of about 1910, together with station-
ary engines, generating plants, traction engines
and stearn launches. A souvenir booklet will be
on sale at the Hall. The collection is the work of
Mr. B. W. Harley, an occasional contributor to
Model Engineer,

New Society

A new model engineering society has been formed
for the Mid-Cheshire area. Known as the Mid-
Cheshire Society of Model Engineers, the Secre-
tary is Mr. K. Bowley, 3 Moss Lane, Cuddington,
Near Northwich, Ches. The Chairman is Mr. T.
Robinson, 15 Beech Road, Hartford, Ches. New
members will be welcomed.
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THE DRIVE is transmitted from the brake boss
keyed to the axle on the near side and the boss of
the final drive road spur gear keyed on the offside
by means of the driving pins extended through
each hub. The only occasions on which the axle
shaft would revolve inside the hub are when one
drive pin is withdrawn to facilitate negotiating
sharp corners (with no differential) or when the
winding drum is in use, but I have nevertheless, on
my drawings, called for bushes to be fitted as in
full size practice. These should be H.T. brass,
phos. bronze or gunmetal.

The spokes of both driving and steering rollers
are, at their inner ends, cast into the hubs, and
as with all models of engines with this type of
wheel construction we have a choice of several
methods of reproducing the appearance of the
full size wheel. Taking the driving hub first, the
two “lobes” may be turned back to form a
reduced diameter at each outer edge and the
fourteen spokes per wheel fitted as shown in my
drawing with countersunk head screws through
each spoke, screwing into 4 BA holes tapped in
cach lobe—seven spokes from each hub lobe
running to the inner side of the single tee ring of
each wheel. This method of construction, if it is
to give the authentic “cast-in” appearance to the
spokes and hub, requires a slotted circular plate
to fill the space between spokes, and an outer
circular plate to mask the countersunk head
screws and bring each hub back to full width; and
of course care must be taken to ensure that the
plates fit with no excess clearance around the
spokes, otherwise the effect is lost.

The second method, which is the one I am
using, is to turn back the outer end of each
“lobe” to form a reduced diameter sufficient to
accommodate the spoke ends and of less depth
than that required for the first method of
assembly, followed by milling seven slots in each
lobe to receive the spoke ends and completing
the assembly by fitting an outer plate as in
method one. The spokes should all be drilled and
countersunk and the hub lobes drilled and tapped
for 4 BA countersunk steel screws, but as a
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Part X

An Aveling & Porter 2 in. scale Compound

Built and described
by John Haining

From page 65

further alternative each spoke can be drilled
1 in. dia. and hubs marked off and drilled from
the spokes for 1 in. dia. press fit steel dowel pins
—which must not of course project through the
outer edge of the spokes otherwise the outer
or “keep” plate will not sit correctly, and besides
being loose the job will look a botch up. This
dowelling method, if carefully carried out, with
the spoke ends sitting snugly against the reduced
diameter of the hub, is quite sound and makes a
strong enough wheel, but personally I favour the
good old countersunk head screw through each
spoke, with the spokes sitting snugly in their
milled slots and the outer plate, retained by three
countersunk head screws with filled in heads,
merely making the external appearance right and
not acting as a retainer for the spokes.

To mill the spoke recesses in each hub, mark
out the seven equi-spaced spoke positions after
turning the reduced diameter at each end—I did
this by drawing the hub outline on Card Royal
with a hole on centreline to fit over the end
diameters, and then centre popping the centreline
of each spoke through the card from the pencilled
positions drawn on the template. Mount the hub
on a flanged arbor bolted to the vertical-slide,
preventing the hub from rotating on the arbor by
drilling and tapping the hub for a 1 BSF setscrew
and dimpling the arbor spindle in seven equi-
spaced positions to locate the setscrew nose—a
setscrew with what is known as a “half-dog”
point is the best type to use for this purpose.

Occasionally, someone asks me why I make up
traction type wheels in the manner I have just
described, instead of just turning the hub outer
ends down, fitting spokes in position and then
setting them in one of the modern epoxy-resin
compounds to give the effect of cast-in spokes,
and my only answer is always that, while these
compounds are excellent for a very wide range
of jobs, to use them in the constructing of an
engine which was built rearly throughout of
steel and cast iron or cast steel smacks in my
opinion of “instant engine”, and would produce
a model quite out of character with the full size
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engine; in any case I try hard to keep the
respective sub-assemblies of an engine to the
same material as those used in full size practice
wherever possible. Even aluminium I regard as
an out of character material, although we are
sometimes driven to use it in model work, for
limited applications, by economic necessity.

This weekend Bill Carter and his wife kindly
brought their superb class BB Fowler 2 in. scale
ploughing engine, built to my drawings and with
Colin Tyler’s castings, to our local agricultural
show in support of my “steam section”, where it
became, with Mabel Carter’s “Simplicity” Roller,
the centre of attraction and admiration.

Bill told me that the wheels of the Fowler,
together with its accompanying living van and
water cart, are all built up by the second method
I have discussed with milled slots for the spokes,
and I would defy anyone not in the know to tell
that these were not wheels produced as in full
size, by casting-in the spokes, so perfectly did
spokes blend with hub and so truly did each
wheel revolve upon its axle.

The hole, tapped in % in. BSF, for the setscrew
securing the hub on the milling arbor spindle
should be positioned in the centre of the hub on
the bottom centreline—that is opposite the pear-
shaped lobe. This can then be utilized for the
grease cup which is fitted to each roll, when the
wheel has been assembled—incidentally, the hubs
of the driving rolls on the full size roller are
hollow and the coring involved was a neat example
of the foundryman’s art.

The equi-spacing of the rear roll spokes, seven
in each hub lobe works out, if my arithmetic is
correct, at 51°-25 ft.-42 in. between each spoke
centreline, or if preferred 51.428°—an uncomfort-
able angle in any language to my mind!

I have left the spoke length to be checked on
assembly. Preferably all the spokes should fit
snugly at top and bottom, and the milled recesses
should just allow the spoke to be pressed into
place, with the tapped holes in the hub marked
off from the spoke holes.

I use a flat smooth board with a projecting
centrepin over which the hub fits, and three
movable pins to locate on the outside of the
wheel rim to assemble wheels; if the rim is
clamped down firmly and tightly to the board
with washers placed over the centre pin to bring
the hub up to its correct relative position with
the rim, the job of assembly becomes quite easy
and no trouble should be experienced with these
rolls, lacking strakes, and with bolted spokes to
a single tee ring.

With the exception of the final drive to the
road wheels and as mentioned in an earlier
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article, the drive to the boiler feed pump, all
gears on the class AD rollers were placed between
the hornplates, the makers claiming that this
arrangement ensured smoother running and more
even wear on gear wheels and bearings. All the
gear wheels themselves were of cast steel, of
special wearing surface quality, and all except the
two gears of the final drivc to rear axle were
machine cut. The striking gear was so designed
that in changing gear the driver had to pass
through a neutral position where no gears were
engaged  the crankshaft gears being totally clear
of engagement with any second shaft gears when
running “free engine”, it being made quite impos-
sible by this arrangement to deliberately engage
both high and low speeds at the same time, with
dire results to gear teeth!

This certainly resulted in a very compact and
narrow gearing layout, and did away with the
heavy combined twisting and bending moments
which occurred at the overhung ends of shafts
on engines with gearing external to the hornplates.

Due to the fairly restricted space between the
hornplates—the boiler of the full-size roller is
only 2 ft. dia.—the faces of the gears on crank-
shaft and second shaft are on the narrow side,
and this characteristic is apparent to a more
exaggerated degree on the two inch scale roller,
owing to the crankshaft webs perforce having
to be very slightly overscale in width, allowing
even less room for the two low pressure cylinder
eccentrics, between the gears keyed to the crank-
shaft, and the nearside main bearing.

The second shaft does not normally revolve, as
its only function is to carry the four gears mount-
ed upon it, and consequently no bushes are needed
at each end where the shaft rests in the horn-
bracket thickening pieces; nevertheless I have
called for bushes each side as, in the event of
centre distances being slightly out, the bushes may
be bored eccentrically to correct and bring shafts
back to true centres—this, however, is a purely
personal preference, and readers may prefer to
leave the bushes out altogether.

The second shaft should be a light drive fit in
the bushes or alternatively in the holes through the
thickening pieces, the third shaft revolving in
bearings in each hornplate and increased in dia-
meter at the offside end where the two road gears
are carried. (See section through back axle of
roller).

I have allocated each gear a letter, tabulating
them in the accompanying panel.

Gears A and B are fixed, being keyed to the
crankshaft, while C and D slide on the second
shaft, joined by means of a sleeve to the twin
gears E.E. which according to the Aveling &
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Porter works drawing are just in constant mesh
with the larger gear F. keyed to the third shaft,
and being fully meshed when either C or D are
moved into engagement with A or B. All these
gears are 12 D.P. and whilst this is a little finer
pitch than I would have liked, it does enable any-
one who doesn’t want to cut his own gear blanks
to use proprietary gears, Gears G and H are the
final drive gears, G being keyed to the outer end
of the third shaft, it being the large gear with
special boss to receive the offside driving pin, and
itself keyed to the rear axle shaft,

Both these two final drive gears are 8 D.P. and
while they may both be -proprietary items, they
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will require modifying, to incorporate the driving
boss as shown on my section through the roller
on the rear axle (Part VII, 15th November 1974).

One of the great advantages of the gear layout
on this particular roller is that all gears may be
solid, except the pump drive already covered in
a previous article, and there is no necessity to
carve out tee or cruciform section spokes as on
our Fowler engines, with their exposed gearing.

Even the gears of the final drive are almost
totally enclosed by guards, behind the O/S rear
wheel. It is planned to make all gears available
as castings i.e. cast iron blanks in due course, and
this will enable C.D. and E.E to be produced
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integral with their joining sleeve; for those readers
who intend either to use proprietary gears from the
Trade or to machine their own from either cast
iron or mild steel bar, 1 have shown the sleeve
(upon which the striker fork runs, to select “high”,
“low” or “free engine”) dimensioned and joined
to the two gears, to make the one assembly. The
sleeve should be a sliding fit on the second shaft,
but relieved in the bore for about one third of its
length, about the middle. The double gears E.E.
on the full-size roller slide along the shaft and
into the concave housing incorporated in the
offside thickening piece, when high gear is en-
gaged, but on the model the outer gear E does
not actually enter the concave housing, the gear
fully engaging with gear F before it reaches the
edge of the concave boss. This is because the
gear E is slightly larger pitch diameter proportion-
ally than the full-size gear and I have maintained
the true scale external dimensions of the concave
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housing in the thickening piece, for appearance’s
sake.

The two gears C and D, being “stepped” or
compound gears, will have to be separate items,
whether two trade gears or two cast iron blanks
are used. Gear C spigots into D, the sleeve end
flange registering in the same way into gears D
and E and the six 4BA countersunk screws passing
through both the sleeve flange and gear D, gear
C being drilled and tapped to suit.

The striker has a 4 BA stud screwed into the
bar itself and as my drawing shows, this connects
with the striker lever to move the gear sleeve
along the second shaft in or out of gear; this
stud must be screwed into the bar after it has
been assembled in the bracket, as the stud must
pass through the slotted hole in the top of the
bracket. A minute application of Loctite applied
to the bottom of the stud is a good idea, to
prevent it working loose under running conditions.

The striking gear bracket is mounted on the
forward side of the transverse plate running across
between the two cast facings on top of the
thickening pieces and is purposely left to overlap
the facings slightly at each side. It is best to drill
the plate and facings on assembly for the two
4 BA hexagon-head setscrews each side. For those
readers who intend to cut their own gears the
following notes may be of some assistance.

The gear teeth are cut by a formed cutter,
preferably in a milling machine, but otherwise in
the lathe.

The blanks should be accurately turned and
bored a light press fit on each respective shaft,
and the keyways cut. Upon the accuracy of these
first operations depends the accuracy of the
finished spur gear, of course. Mount the gear
blank on a keyed mandrel in the dividing head
with the tailstock centre supporting the other end.
The keying of the blank to the mandrel will help
to prevent “creep”, and the length of the neces-
sarily small diameter mandrel should be kept to

the minimum, to prevent deflection and bending.
It is absolutely essential that the gear blank be
perfectly central with the cutter when mounted
on the mandrel, so that the tooth form shall be
identical on each side of the tooth. Care must be
taken to make sure that the involute cutter form is
accurate and that the cutter has suffered no
distortion during the hardening process.

The correct setting for the depth of tooth is
obtained by movement of the vertical adjustment
screw and index of the table movement by scribing
a line on the blank to indicate the depth to which
the cutter must be set.

It is not advisable to take the full depth of
cut at one operation, but to leave a small amount
of metal for a finishing cut. The rate of feed,
approximately 70 ft. per minute for cast iron,
should be reduced if necessary to avoid tool
chatter. In practice it will probably be found
better to take three cuts, leaving .005 in. to be
taken out on the finishing cut, and dividing the
remainder into two equal cuts. Where a gear
normally has no keyway, it will be found advan-
tageous to cut a shallow keyway through it, to
key the mandrel during cutting operations; this
will not affect the gears on final assembly.

GEAR DATA

Gear Pitch Dia. No. of Teeth D.P. CRS

A 1.500 in. 18 12 2.250in.
B 1.833 in. 22 12 2.250 in.
C 3.000 in. 36 12 2.250 in.
D 2.666 in. 32 12 2.250 in.
E 1.833 in. 22 12 2.250 in.
F 2.666 in. 32 12 2.250 in.
G 1.500 in. 12 8 4.120 in.
H 6.750 in. 54 8 4.120 in.

Note:— The above gears give numbers of teeth
on each gear nearly identical to the full-size
prototype roller, with comparable ratios in both
high and low gear.

MAKING SPRINGS

Sir,—Regarding my letter on springs, December
20th 1974, the procedure I described is not unreliable
as Mr. Whitehead suggests, indeed it has been used
by armourers for centuries and still is. Thin sections
or light diameters can be quenched in water quite
safely so far as ordinary spring steel is concerned
at any rate, if done in oil they are not usually hard
enough for tempering by the burning off method.
The annealing and sand tempering he describes is
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more usually applied to tools and is a bit time
consuming. Particularly so should the spring shape
subsequently require slight alteration to move the
lockwork properly. Personally, 1 would not use steel
of unknown composition for gunlock springs, they
are tricky enough to make without risking breakage
by incorrect heat treatment. As regards nicks and
cross filing, I have seen plenty of these on old gun
springs and they did not appear to be affected in
any way. I have welded a broken flintlock main
spring, afterwards hardening and tempering in whale
oil and it functions perfectly. Mr. Whitehead seems
to be luckier than I am with coil springs, I seldom
manage to get the size I want, and nails by the
way, are wrought iron, not mild steel.

Plymouth, Devon, W. Tait.
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“DERBY 4F”

A simple 0-6-0 locomotive
for 3iin. gauge

Part 3 From

page
120

by Don Young

NexT cutr Two 15/16 in. lengths from 1 in. X
1 in. X % in. bright steel angle and reduce one
leg of each to % in. width, so that it is finally
hidden by the front portion of the valance. Take
the frame stay and hold a piece of the frame
material, an odd piece sawn off when profiling
them earlier, against each of the machined side
faces of the stay; this will give us the required
3.125 in. between the pieces of angle. Cramp over
the whole and offer up to the buffer beam,
clamping the angle in turn to the beam. Drill
through as many of the No. 41 rivet holes as you
can, the clamps will prevent you drilling them
all at one go, and fit the rivets as for the horns.
Remove the clamps, drill the remaining rivet holes
and fill them. Drill through the angle, from the
9/32 in. holes and tap 5/16 in. X 40T for the
buffers. Leave this beam aside for the moment
whilst we tackle the drag beam.

The rear, or drag, beam starts life as a 6% in.
length of 14 in. X 1} in. X % in. square root
and corner bright steel angle; trim the bottom
corners and relieve the top edges by 3/32 in. to
allow the valances to fit snugly later on. Mark off
and drill all the holes specified, save for the 8BA
tapped ones for the valance. For the drawbar
slot, first drill four 3/16 in. holes along the centre
line and open out gradually until they begin to
break into one another. With a small round, or
square file, take away the remains of the holes
to form a rough slot. With a flat file, continue
to the top and bottom scribed lines, using a piece
of 1 in. bar as a gauge; finish the ends of the
slot with your square file. The fixing angles are
1 1/16 in. lengths of 1 in. X 1 in. X % in, steel
angle, clamp them to the beam using the frame
gauge to get them the correct distance apart;
drill through at No. 30 and secure with 4 in. soft
iron snap head rivets.

Mark off for the two % in. slots in the top face
of the beam and fit two blades in the hacksaw
frame. A word about hacksaw blades for the sake
of beginners; invest in a packet of Eclipse ‘super
speed’ or a similar brand of high speed steel blade
at the outset, it will pay dividends as, with proper
use, each will give years of service. Improper use
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consists of twisting the blades when sawing, the
effect being a nasty snap and probably rapping
your knuckles against the workpiece; most painful
for your person and pocket! A short blade allows
more control, so choose a 10 in. length rather than
12 in.

Right, the saw is loaded, so begin cutting down
each slot, keeping just clear of the pieces of fixing
angle, which act as a further visual guide. If you
do happen to run into the fixing angle, or veer
the other way, stop, select a file which will enter
the bare 3/32 in. wide sawn slot, and tidy up the
end of said slot to bring it back to the straight
and narrow. Carry on and saw down to the back
face of the angle. With the file mentioned above,
the correct title for which I believe is a key
cutting file, being about %in. wide and 3/32in.
thick, file down the inside face of each slot until
it arrives at the face of the fixing angle. All you
have to do now is file away at the other side of
the slot until a piece of frame steel is a push
fit therein. It is most important that the back edge
of the frames abut against the vertical face of the
beam, so make the slots too deep rather than too
shallow at their bottoms.

For the drawbar blocks, there are two to make
as one is for the tender front beam, start with
a length of ¥ in. X % in. b.m.s. bar. At $ in.
from one end, on the centre line of a § in. face,
centre pop and with dividers scribe a semi-circle
for the fancy end profile, which can be omitted.
Saw and file to shape, cut off at % in. overall
and file the sawn face square. Or you may prefer,
if you are machine-minded, to grip the piece in
the machine vice, on the vertical-slide, and clean
up the face with an end mill. Clamp under the
top face of the beam and drill through at No. 11;
lower the block to its correct position below the
drawbar slot and clamp in position, to try a
length of 3/16 in. rod through the pair of No. 11
holes. When it slides freely spot through the two
No. 34 holes in the rear face of the beam, drill
the block No. 43 to about # in., depth and tap
6BA; secure with # in. long countersunk head
screws. We are ready to assemble the frames.

The front beam is easy to locate as it takes
up position against the 14 in. front edge of the
frames. The bottom edge of the rear beam is
7/16 in. above the bottom of the frames at that
point; clamp both beams securely to the frames
and stand on your lathe bed, or a sheet of plate
glass as a surface table. The whole will probably
rock like a baby’s cradle, so locate the offending
corner(s) and adjust until the frames sit snugly
on the surface table. Check for squareness in as
many places as you can, the most important at
the moment being to check that both frames are
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vertical and that the buffer beams are square to
the frames.
For the moment, spot through two of the
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No. 34 holes for the front buffer beam fixing at
each side, drill through the angle at No. 43, tap
6BA and secure with hexagon headed bolts. Do
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the same for the rear beam, only spot through
No. 27, drill No. 33, tap 4BA and use the bigger
size bolts. For the frame stay, secure with the top
and bottom screws only on each side; the frames
are reasonably rigid in this state so let us make
more pieces to confirm the alignment.

Last year I wrote of a procession of locomotives
parading across the mantlepiece, well the new
abode does not boast the latter, no coal fire to
stoke and rake through any longer! In any case
I know of no mantlepiece capable of supporting
the vast cavalcade of steam power that poured
through the letter box in the form of Christmas
greetings cards, they stretch nose to tail across

MODEL ENGINEER 21 February 1975

the lounge. There is sufficient inspiration for a
lifetime of future projects, with a marked leaning
towards the Narrow-gauge: should yours truly
take the hint?

Each evening when retiring 1 enjoy nothing
better than about 30 minutes perusal of a book
on some aspect of steam railways, notably those
overseas. During the years 1 have built up a small
collection of recordings of British steam locomo-
tives, including quite a few classes which 1 never
heard in action. These sounds, allied to my read-
ings, add to one’s knowledge of particular engines.
It was therefore a great thrill to receive tapes
of overseas locomotives which has further en-
hanced my limited knowledge of this vast subject.
For instance I was able to gauge the track speed
and the sheer power required for the NA Class
locomotives working the Puffing Biily Railway in
The Blue Dandenongs, very impressive! The re-
cording was made by Bruce Herbert of Victoria
in Australia, who also sent me snippets of other
focomotives at work. At last I am aware of the
reason for the popularity of the New South
Wales C38 ‘Pacifics’, their exhaust note is very
individual, almost hypnotic, whilst the Victorian
Railways Class D3 have a galloping gait, due to
the setting of the valves with Stephenson Link
gear, syncopated I believe is the musical term,
sweet music indeed! With that I must move on
before incurring our worthy Editor’s wrath.

The axleboxes come next in line for treatment,
being in the form of a cast gunmetal stick. Cut
the stick into three pieces, each about 2% in. long:
each piece will subsequently become a pair of
axleboxes. Chuck in the 4-jaw and face across
one of the wider faces; reverse in the chuck and
add a packing piece between the first machined
face and the chuck to bring the exposed face
clear of the jaws, lightly tighten the jaws, tap
the block hard down onto the packing piece and
firmly tighten. Machine across the face to give
the required overall thickness of +in., now we
must achieve the required 1 in. width.

Rotate the casting through 90 deg., tighten up
the jaws once more, only this time fit small pieces
of packing between two of the jaws to prevent
them marking our nice new machined faces; face
across. Reverse in the chuck yet again, this time
the block should stand proud of the jaws without
the need of a packing piece; machine across to
finish at 1in. width. Face across the ends, using
pieces of packing against all four jaws this time,
just removing enough metal to clean up.

The method of setting up vertical-slide and
machine vice has already been described; yours
truly will specify this set-up for many operations
and astute builders will carry out batches of
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machining whilst the equipment is rigged, saving
valuable time in the process. For me there are two
distinct types of model engineer, and the balance
between them is very finely gauged in Model
Engineer. On the one hand there are those that
will manufacture every tooling aid imaginable
to produce the finished article, whilst on the
other hand some builders are content with the
most primitive devices in order to attain the same
end. Yours truly is very much in the latter cate-
gory, even more so as the years progress and time
becomes ever more precious.

Grip a piece of the gunmetal bar in the machine
vice, with one of the {in. wide faces towards
the chuck; this time the latter is of the 3-jaw
variety, holding a 5/16in. end mill. For the
operation which follows a graduated handwheel
fitted on the end of the leadscrew, one of Myford’s
most useful accessories, will come in very handy
although it is by no means essential. If you have
the luxury of said handwheel, wind the casting
up to the end mill, taking up any slack in the
lead-screw nut by holding the carriage back by
its traversing handwheel, when very light marks
from the end mill teeth become apparent on the
bright face to be machined.

Advance the carriage by .035in., still holding
said traversing handwheel, and lock the carriage.
With the vertical-slide, set the height so that the
cutter will pass centrally along the 1in. face:
any qualms about this and you should use a iin.
end mill to give more margin for error. Feed
the embryo axlebox onto the cutter, running the
lathe at top speed. right through the block and
back again at the same setting. Advance the
carriage exactly as before, by another .027 in. and
take a further cut. Our first slot is to the correct
depth, now it has to be increased in width, but
before doing this yours truly had better tell
builders without the facility of a leadscrew hand-
wheel how to reach this stage.

Advance the carriage to give a cut as close as
you can judge to 1/32 in. and take a cut across,
then, in small stages, increase the depth of the
slot until a piece of {in. x 1/16in. b.m.s. strip
sits in the slot, flush with the top of the slot;
not too difficult.

Gradually widen the slot, top and bottom, keep-
ing the two tongues of equal thickness as close
as you can judge by eye, until a piece of %ine
wide bar slides into and along the slot. Take a
note of the micrometer dial readings on the
vertical-slide when the last cuts to obtain the
correct slot width were taken; jot them down on
a scrap of paper. When using an end mill in the
lathe there is a natural tendency for the tool to
draw itself out of the chuck and produce a deeper
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slot as the cut proceeds; the only answer is to
really tighten the chuck jaws and stay alert.

Rotate the block horizontally, that is important,
through 180 deg. and begin to repeat the procedure
on the second %in. face, only this time the aim
is to finish with the distance between the slots
at the required 7 in., to fit in the horns. Use your
micrometer to measure the exact thickness of the
+in. bar that was used as a gauge when the
horn gaps were machined and mill the second slot
in the axleboxes until this dimension is repeated.
Open out to width using the vertical-slide readings
previously recorded then deal with the other two
pieces in like manner.

There will be slight dimensional differences
between individual blocks so it is important now,
when halving them into singular axleboxes, to
maintain the pairing. Take the last machined slot
for each block and call this the front face of the
axlebox; mark off and saw into halves, marking
the first pair Nos. 1 & 2, with number stamps
or pop marks. These boxes are for the leading
axle, Nos. 3 & 4 for the driving and 5 & 6 for
the trailing axles. Chuck each pair together in the
4-jaw, saw cut faces towards the tool, and face
across to give the required height of 1in. The
boxes are progressing well and the only major
operation left is boring, literally!, to suit the
axles, which we will tackle immediately.

For identification we will say that odd number
boxes will be used on the L.H. side of the engine
and even numbers on the right, so stamp the horns
to agree with this. Mark diagonal lines across
the outside face of No. 1 axlebox, you will now
have a cross which is known, at least in yours
truly’s parlance, as centring by the ‘X’ method.
Centre pop where the lines cross, deeply, and you
have the centre of the axle. Next cut four 1 in.
lengths of #in. x tin. b.m.s. flat and drop one
into each slot of the forward pair of axleboxes.
Chuck the pair, together, in the 4-jaw with two
jaws clamping on the packing pieces just fitted
and the other pair holding the ends of the boxes.
The outside face of the R.H. box will be hard
against the chuck face, whilst the outer face of
the L.H. box will be facing towards the tailstock.
Get the pop mark running as true as possible to
the tailstock centre as you can manage by eye and
then advance the centre into the pop mark. Adjust
the job by feel, this is quite good enough, then
remove the centre and replace with your tailstock
drill chuck. Centre deeply with a Slocombe drill
and open out, in easy stages, to either % in. or
7/16 in. diameter by drilling. Remove the tailstock
chuck and replace with a ¢ in. machine reamer,
if you have one; if not don't worry.
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MODEL ENGINEER

EXHIBITION 1975

Reports from the Seymour Hall

Duke of Edinburgh Trophy
by Martin Evans

ONLY THREE ENTRIES were received for the premier
trophy at the Model Engineer Exhibition. This
was most disappointing, and is rather difficult to
understand, as the winner enjoys the temporary
possession of a very fine trophy, plus the per-
manent award of a nice “replica”. I wonder if all
competitors realise that any previous winner of a
Championship Cup or Silver Medal is eligible
for the “Duke of Edinburgh”?

L. W. Chenery of Edgware had entered his
Gnome 9-cyl. rotary engine, and T. Morris his
well-known “C” type Foden steam wagon. A.
Norman of Warrington showed a Stuart No. 7a
engine.

The Duke of Edinburgh section is often one of
the most difficult to judge, owing to the very
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wide variety of models that may be entered, and
in this case, the judges (three) had some difficulty
in deciding between the aero engine and the steam
wagon, but eventually came down on the side of
the former. Both these models have been well
described by other contributors, so I will pass
straight on to the small scale railway models.
Class B

In this class, which is for gauge “I” and “O”
locomotives, there were two outstanding exhibits—
J. S. Bremner’s Gauge “I” Brighton “Terrier”,
and J. Brierley’s Gauge “O” L.N.E.R. “Pacific”.
I mentioned in “Smoke Rings”, last issue, how
highly I regarded the little “Terrier”, one of my
favourite locomotives. If Mr. Bremner could
slightly shorten the cotters in his coupling rod
retaining collars, and also use a slightly thicker
wire for the links of his screw couplings, then
he would have an almost perfect replica. Never-
theless, this model well deserved both a Silver
Medal and the Model Railways Bowl.

. A very fine
example

of
craftsmanship
and winner

. of the Duke
¥ of Edinburgh
Trophy:

The nine -
cylinder
rotary

aero

engine

. by L. W.
Chenery.
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Mr. Brierley’s model was unpainted, so that
one could see how clean was the plate-work and
the soldering employed. The characteristic but
difficult shape of the boiler and firebox had been
reproduced exceptionally well, and the valve gear
was a fine effort, and although the lack of painting
was bound to lose some marks, the model gained
a Silver Medal and also the H. C. Wheat Chal-
lenge Cup.

Mr. F. E. Hemming showed a nice G.W.R.
dock tank in this section, correctly finished in
the Company’s livery and this gained a V.H.C.
Certificate.

In class BA, for locomotives smaller than
Gauge “O”, my eye was quickly taken by a very
fine unpainted G.W.R. 4-6-0 “King” class, by
M. J. Smith of Lambeth. Mr. Smith is no new-
comer to the M.E. Exhibition, and this model
was well up to his usual high standard, the riveting
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Below: Mr. J. Brierley’s fine Gauge “O” L.N.E.R. “Pacific”’: Silver Medal.

Left:

Mr. T. S.
Bremner’s
Gauge “I”
L.B.S.C.R.
“Terrior”
tank:
Silver
Medal &
Model
Railways
Bowl.

g™

particularly being a fine effort, also the outside
motion. This locomotive also gained a Silver
Medal.

A V.H.C. went to Mr. C. J. Verdon for a case
containing a selection of hand built models, while
H. R. Heng was awarded a H.C. Certificate, for a
Southern Railway 4-4-2 tank locomotive for “Q0”
gauge. This was nicely finished and the lining was
a good effort, being very close to scale. J. Brierley
showed a “OO” gauge Southern Railway 0-8-0
shunting tank locomotive which was a very good
effort, though not to be compared to his “Pacific”.
This model was Commended.

In Class C, we had an unusual entry in the form
of a 7;in. gauge all-steel mineral wagon by A.
Burn of Gosforth. This was very well made
throughout, with proper springing and full brake
gear. The painting was right too, not too shiny,
yet not too “flat”: Bronze Medal
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Although not in the competition classes, I must
mention a very fine 7% in. gauge G.W.R. shunters’
truck, a most unusual model, which I understand
was mainly the work of K. J. Woodhams, who
carried off the Championship Cup for locomotives
at the 1974 Exhibition.

Locometives, Class A
by Peter Dupen.

FOR SOME YEARS we have become accustomed to
an Exhibition with a Locomotive Section compris-
ing several models of outstanding workmanship
and finish, but this year the quality of the exhibits
failed to reach the high standard set in previous
years. Against this gloomy note it was most
welcome to see a number of unusual prototypes,
and out of a total of 15 exhibits at least four
fell into this category.

This years’ lucky winner of the Championship
Cup and the J. N. Maskelyne Memorial Trophy
was Mr. S. W. Baker of Ringwood, Hants. with a
5in. gauge model of the famous G.W.R. Star
Class 4 cylinder 4-6-0, one of the masterpieces
of G. J. Churchward.

The prototype chosen was Polar Star, and the
model was certainly an excellent replica and a
delight to G.W. fans, but some of the details and
workmanship were not quite up to the standard
we have seen in past years. The paintwork and
lining was very good, also the safety valves and
casing true to G.W. practice, the cab layout and
fitting a prominent feature on this type of loco-
motive was well carried out, but the motion work
could have been improved and there were a few
too many roundhead screws visible.

Of all the large tank engines built by the

railways of this country I think the Baltic tanks of
the L.B. & S.C.R. would take pride of place.
These magnificent locos. built by L. B. Billington
appeared in 1914 and had the rather unusual
arrangement of outside Walschaerts valve gear
operating inside piston valves. Remembrance No.
333 was a particular favourite.

A 5in. gauge model of this locomotive gained
Mr. A. C. Perryman of Lancing, Sussex a Silver
Medal and the Crebbin Memorial Cup, and very
resplendent it looked in the deep umber livery.
The motion work on this model was very good
and included the correct taper key to secure
piston rod to crosshead, but unfortunately a
screwed gland was used for the piston rod. The
cab fittings were neat and functional, but a scale
layout would have enhanced the appearance
considerably. The paintwork was finished in high
gloss, probably too glossy, and in places the lining
could have been improved, and some of the plate-
work was not in keeping was the high standard
of the model generally. An excellent locomotive
but a little more attention to details and laminated
springs on the leading and trailing drivers would
have made it an outstanding model.

Another Silver Medal went to Mr. G. R.
Wallace-Sims of Reading, Berks. for a very
unusual model of a Southern Railway Bullied
Pacific in 34 in. gauge, a “Battle of Britain” class.
This was a very worthy effort, for the model
included the chain driven valve gear complete with
oil-bath, as the prototype, together with 3 cylinders
lin. x 13in. The piston valves of the outside
cylinder were operated by rocker levers through
the exhaust ports. Also included was a steam
operated reverser with oil dashpot, a turbo-alter-
nator under the cab and steam brakes on the
locomotive with vacuum for the train, the brakes

Championship Cup winner — 5 in. gauge G.W.R. “Star” by S. W. Baker.
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on the engine being of the correct clasp type as
fitted by Bulleid.

Mr. Wallace-Sims is to be congratulated in
producing such a complicated locomotive to such
a small scale, some of the details were well worth
a close study, the rear cylinder covers complete
with ribs and studded gland, the separately
mounted guide bars and the complicated brake
gear. The paintwork, a prominent feature on this
class of locomotive, was well carried out and
as the model has run approximately 120 miles
one would not expect the paintwork to be in mint
condition.

The LN.E.R. was represented by a Gresley A 4
Pacific Wild Swan in B.R. Livery. The 3%tin.
gauge model, the work of Mr. B. H. Dunster of
Dover, certainly captured the streamlined appear-
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Two views
of the 5 in.
gauge

L.B.S.C.R.
4-6-4T.
“Remembrance”
by Mr.

A. 'C. Perryman:
Silver Medal
and Crebbin
Memorial
Trophy.

ance of the prototype and was awarded a Silver
Medal.

The paintwork and lining on the model was very
good and only emphasized the fact that the plate-
work under the paint was of a high order. What
a pity the rivet heads on the cab, smokebox and
cylinder lagging were rather on the large side.

The motion work was excellent but again
spoilt by the screwed glands on the piston and
valve rods, also by the fact that the piston rod
was screwed into the crosshead and the thread
still visible. The cab layout was simple but
practical and did not detract from the general
appearance of a very nice model.

A 71 in. gauge G.W.R. “Castle” by Mr. A. W.
Eve of Manchester was awarded a Bronze Medal.
A large model, and in this scale it is not difficult to
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A 3% m.
gauge
Bulleid
“Pacific”
by Mr.
G. R.
Wallace-
Sims:
Silver
Medal.

include a vast amount of detail work, but this was
not evident; a typical example being the safety
valves, standard G.W. design could have been
used, but two small pop valves were visible at the
base of the casing, with steam-ways so small it is
doubtful if they would pass the steam a boiler
of this size is capable of generating. The bolts on
the regulator flange would appear to be rather on
the small side for the spacing adopted. The paint-
work was well carried out but the metal needed
more preparation to do this justice.

Another 7 in. gauge locomotive was by Mr. P.
Filby of Humberside, Rainhill, a good example of
a small engine to a large gauge and no douht
produces an excellent working model. The general
workmanship was good, particularly the plate-
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work and riveting on the tender; another com-
mendable feature was the rectangular keys used
for locating the driving wheels. The boiler was
lagged with wood and brass bands, the paintwork
well carried out including the “Filby Crest” on the
tender. This model was awarded a V.H.C. certifi-
cate.

Mr. P. A. Hawley of Derby was awarded a
V.H.C. for a 37in. gauge G.W.R. County Class
4-6-0. The paintwork and lining were good and a
fair amount of detail had been included. The cab
was neat but simple, but the motion and buffers
could have been improved.

Another L.N.E.R. locomotive, a Thompson L.1.
2-6-4 tank in 34in. gauge by Mr. 1. C. Bye of
Ipswich was also awarded a V.H.C. Workmanship,

B. H.
Dunster
of Dover:
Silver
Medal.
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paintwork and general finish were good, the
appearance of the model left one in no doubt
it was a L.1.

The New Zealand Cup, which is awarded for the
best locomotive based on a LBSC design was well
deserved by Mr. P. J. Morgan of Ruislip together
with a Commended certificate. This was for a 5 in.
gauge 4-4-0. Maid of Kent modified to represent
a Midland Compound, the construction of which
had occupied 1820 hours. The model was well
made and finished, being complete with tea bottle
in the cab. The dome should have had a larger
radius at the base, and the buffers and cab
fittings could have been improved, but in spite of
being a Maid of Kent it gave one the impression
of a Midland Compound.

A 5in. gauge Don Young Railmotor was
entered by Mr. A. T. Vince of High Wycombe
disguised as a G.E.R. 0-4-0 tender loco. It looked
a useful type of model but 1 doubt whether
Stratford would have recognized it!

Other models exhibited were a 3%tin. gauge
Mauisie by Mr, J. Martin of Thetford, Norfolk,
some nice work in this loco. but rather spoilt by
the excessive use of chrome plating and I am sure
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A 3% in.
gauge
L.N.E.R.
“L.1” by
Mr. J. C.
Bye.

Below:

A S in.
gauge

“Rail-
motor”

by Mr. A. T.
Vince.

the crew would have complained of the green
painted backhead. A 3lin. gauge Jubilee 2-6-4
tank by Mr. C. J. Goulding of Newport, Mon.
potentially a good looking model with a con-
siderable amount of detail work, but some defects
in motion work and finish. A 3% in. gauge L.M.S.
Class 5 by Mr. W. F. Graces of St. Albans
suffered the same defects. A 3%in. gauge Juliet
by Mr. A. Gardner of Melton Keynes & a Tich
by Mr. J. S. Dedman of Cheltenham completed
the Locomotive Section.

In conversation with visitors at the Exhibition
1 had progress reports of a number of fully
detailed locomotives in course of construction, and

A 7% in.
gauge
G.W.R.
shunter’s
truck
loaned

Eveniss.
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no doubt we will see these in future years. This
type of model takes many years to build and
almost as much time in research into the proto-
type. I have no doubt we will see in future Exhibi-
tions the high standards that give us so much
pleasure, but this must not deter the average

model maker as their work also gives a great
deal of pleasure to the visitor.

Previously I have mentioned that it is always
interesting to see part finished work in the loco.
section, unfortunately no such models were forth-
coming this year.

HOT AIR ENGINES
by W. D. Urwick

Part 11 From page 144

QuITE APART from the performance of the
moving regenerator, the experiments gave con-
vincing evidence of the desirability of keeping
the power unit entirely separate from the heat
exchanger with as little metallic contact as poss-
ible. In a model, plastic hose seems to be perfectly
satisfactory as an air pipe between the two at
these low pressures and a heat insulating baseplate
is probably well worth while. The result of this
treatment is that the power cylinder does not warm
up at all and is probably benefiting from the fact
that it is doing work and getting some cooling for
this reason. There is then no piston expansion
or lubrication problem.

One indication of the effectiveness of the re-
generator is the fact that, after removing the
supply of heat, the engine continues to run for
about 60 seconds, compared with 10 seconds with
a normal displacer.

The long run after heat has been removed,
together with the low water temperature and cool
power cylinder would seem to indicate a very
promising thermal efficiency. The regenerator is
evidently holding in storage about six times the
heat retained by the hot cylinder end when a
normal displacer is used. From the fact that the
regenerator is useless without the gauze wrapper,

one can conclude that each of the gauze discs
acts as a reservoir for its 13 deg. C. fraction of
the temperature gradient and effectively removes
the heat from the small box of air separating it
from its neighbours and returns it again on the
reverse stroke.

Compression Ratio

The ratiozof about 0.133 seems to be a good
working figure with the regenerator in use and is
surprisingly low. A larger version of the engine
was built using stainless steel tube of 1.5 in, O.D.
for both heat exchanger and power cylinder, so
that the ratio was brought up to about 02. It
was found necessary, however, to increase the size
of the flywheel so much in order to get the power
piston over compression, that the engine reached
only a fairly low speed with little power. As soon
as the ratio of 0.133 was restored by fitting a
smaller piston and cylinder, the excellent per-
formance of the smaller engine reappeared.

This larger engine with a power piston 1 3/16
in. dia. x #in. stroke and with a 10 oz. flywheel
2%in. dia. runs at a no load speed of about
1000 r.p.m.

From cold, the engine starts within 15 to 20
seconds from the application of heat and then
steadily builds up speed and power over a period
of just over 2 minutes by which time it can be
presumed that the regenerator has acquired its
working temperature gradient. Conversely, on

STIRLING CYCLE
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turning off the heat, the engine continues to run
for about 2! minutes on the heat stored in the
regenerator. At atmospheric pressure the power
output cannot be very great but if the engine
were run at, say, 60 p.s.i. pressure and developed
anything like four times its present output, it

would be quite an impressive little machine.
These experiments, although on such a small
scale, have provided convincing evidence that a
rearrangement of the engine components in this
way gives a promising new slant on the possibi-
lities of the elusive and fascinating Stirling cycle.

POSTBAG
Continued from page 203

North Western engines, are in the safe keeping of
Mr. Reg Hanks of Oxford.

I hope perhaps other owners of LBSC locos will
follow Mr. Owen’s lead and notify any change of
ownership or a modification so that the identity is
not lost for ever.
London, N.W.11. G. M. Cashmore.
Compounding
Sir,—I noticed Conrad Milster’s remarks in Postbag
December 6th when he referred to the peculiar
method adopted for compounding T had mentioned
in my article on Steam Evolution page 596. June
21st, but I think he rather misread the specification,
or I did not make it clear enough, as he mentions
“utilising tandem compound cylinders, but with each
taking steam on only one side of the piston, or in
other words, two single acting cylinders”. I rather
think he had in mind the patent system of Willans
for single acting compound, and triple expansion
quick revolution engines, later built by Willans and
Robinson; these engines had piston valves working
within a large diameter piston rod, the eccentrics
being between divided connecting rods.

The patent of 1881 I mentioned, was nothing like
so sound a proposition: the engine I alluded to had
tandem cylinders of two diameters, the larger of
which was open ended, and the piston of which
acted as a crosshead, the connecting rod oscillating
on a gudgeon pin within it. The cylinders were
bolted together end on with a common cover
between them, this being fitted with a metallic
gland similar to that used later in Thos Green’s
tandem compound tractors. The larger single acting
cylinder was nearest the crankpin, and the piston rod
was common to both pistons. It must here be
mentioned that the smaller diameter cylinder was
double acting, inasmuch that the live steam power
stroke was developed in it at the end next to the
larger cylinder, and at an arranged point exhausted
into a receiver connecting the lower pressure cylinder,
and the other end of the smaller diameter cylinder
together, to form the return power stroke. The two
cylinders combined to form an expansive ratio of
two to one roughly.

The valve itself would have provided a maintenance
nightmare: it had two working faces at right angles to
each other, and had separate exhaust ports to exhaust
the steam from the live steam cylinder end to the
receiver and from the receiver to the atmosphere
during the live steam power stroke.

From the foregoing it will be seen that the one
power stroke was obtained from live steam, (in one
end of the small diameter cylinder), and the return
stroke power was provided by the expansive effort
of the steam in both the other end of small diameter
cylinder, and the larger diameter cylinder acting as
low pressure together.
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This description is 1 am afraid rather involved,
and I was rather disappointed that space was not
available to allow the patent drawing which 1
submitted with the article to be printed. The drawings
also included another version of the engine having
a very complicated rotary cylindrical valve, driven
by a “half time side shaft” exactly as a horizontal
gas or oil engine. T ascertained that the side shaft
actually had to run at half engine speed.

Finally T would say that there was a rather
pathetic (to my mind) addition to the specification
which stated that if the expansive effect of the steam
was insufficient, arrangement for admission of live
steam at the low pressure ends could be made. 1
imagine the condensation would be considerable.
Newcastle upon Tyne. E. H. Jeynes.

Dividing Device

SIR,—I read with interest the article by F. W. L.
Heathcote (M.E. Vol. 140 No. 3500 P.1059) on a
compact dividing device, By inference the detailed
design shown on P.1061 would be suitable for a
M.L.7 lathe. T would like to point out, however,
that the M.L.7 headstock is drilled £{in. (although
Myford literature indicates a 19/32 in. hole), and the
0.D. of the mandrel insert to fit the headstock would
therefore need to be a shade under ¢ in. rather than
the 19/32in. shown in the figure. Unfortunately I
found this out the hard way!

Claygate, Surrey. John Catchpole

Beam Engine

Sir,—I am writing to tell you about my ‘VULCAN’
non-condensing beam engine which I built when 1
was 11.

I purchased a superb set of all gunmetal castings
from Messrs. A. J. Reeves & Co. Birmingham. My
Dad let me use his Myford lathe which he has at
his workshop. I started work on New Year’s day
1974.

The flywheel was the most awkward thing to
machine as it wouldn’t fit in either of the chucks on
account of the boss on the wheel. T finally got over
the problem by putting it on the faceplate and secur-
ing it with three dogs.

The diameter of the shaft hole is 7/16in. so T
drilled the hole while the flywheel was still on the
faceplate. To true the wheel up perfectly I put the
7/16 in. shaft through the hole and having now
machined off one of the bosses. I could hold the
flywheel in a 7/16 in. collet.

I managed the other part alright and T finally
finished it in July. 1 was working each Saturday
morning 9-12. 1 calculated that T spent about 100
hours on it in all.

I now need to construct a boiler. Could any of
your readers tell me of a suitable size for an engine
of 7/8 in. bore x 2 in. stroke. I would be very glad of
any help.

Solihull Simon Fisher (age 12).
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A High Pressure Compound
Locomotive for 5” gauge

by Martin Evans

Part VII

THE OUTSIDE CYLINDERS for Fury are very
similar to the inside cylinder, except that there
is no receiver or simpling valve of course. There
are minor but important differences in the valves
and the valve liners.

In order to provide a reasonably easy method
for attaching the exhaust pipes, the exhaust
passages from the steam chest are milled right
through from the back, and as they will be
covered by a “gasket” of Walkerite or similar
steam packing sheet and then by the engine frame,
there should be no need to plug their openings.
A central hole, {in. dia. and 1 in. deep is drilled
as shown, and the exhaust pipes are attached by
a flanged “elbow” fitting, which 1 will detail later
on.

Before bolting the cylinder to the frame there-
fore, it will be necessary to drill two holes in the
frame, 3/16in. dia., each side of the % in. dia.
hole marked “B” on the drawing, at a spacing of
Lin. As far as the cylinder is concerned, connec-
tion between the milled exhaust passages and this
#in. central hole is made by two holes drilled at
each end, as close together as possible, which are
then tapped and plugged 2 in. x 40t,

It will be noticed that the rear section of the
valve chest liners has the same large diameter boss
as the front, whereas on the jnside cylinder, the
rear liner boss is considerably smaller in diameter
than the front boss. This is because a recess is

The outside cylinders

From page 133

provided in the outside rear boss to receive a
plate to support the valve spindle guides. Details
of this later.

The piston of the outside cylinders is longer
than that of the inside, to reduce the clearance
volume, and the exhaust clearance provided for
the valve is less- at 0.010 in. rather than 0.020 in.

As gland adjustment is much easier on the out-
side cylinders, a proper studded gland has been
specified, with the studs at 45 deg. which should
make access particularly good. Another point is
the use of countersunk screws above and below
the slide bar attachment points (one above and two
below) which should make the fitting of the slide
bars much easier.

The usual two drain cocks can be fitted this
time; these will be positively operated by a system
of rods and levers. I have not shown plugs for
valve setting purposes, but these may be pro-
vided for builders who prefer to set their valves
visually. They could be at least %in. x 40t. or
even larger and they should be drilled on the
longitudinal centre-line of the valves, with their
centres coinciding with the inner edges of the
steam ports.

The valves spindles are similar to that provided
for the inside cylinder, though a little longer. A
shallow “flat” is filed on the front end, to prevent
water being trapped in the front steam chest
extension.
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Those building the normal “Royal Scot” class
locomotive Royal Enginecr can use these cylinders
without any alteration except for one small point
—there is no need for any exhaust clearance, so
the overall length of the valve will be 1.875 in.
and the length of each valve bobbin or “head”
will be 0.312in.

Digressing for a moment, I have been very
interested in the comments about the “Royal
Scots” and the G.W.R. “Castles” in “Postbag”
recently. I think that it was a great achievement
on the part of the North British Locomotive
Company to build the “Scots” more or Iless
straight off the drawing board, though to achieve
this, the Company obviously had to use some
standard details from existing Derby practice, such
as the 4-bar slide bars, which I mentioned in my
last article, and the none too efficient Midland
main axlebox.

When first put into traffic, the “Scots” proved
very efficient. Fowler put out a claim that on a
drawbar-horsepower-hour basis, the first “Scots”
were lower on coal than the G.W.R. “Castles”,
but this was afterwards found to be an error,
due to some incorrect figures produced by the
dynamometer car used in the tests. But the biggest
drawback to the “Scots” as built was surely the
valves, with their single wide rings. These were
steam tight when first fitted, but after a very small
mileage, began to leak badly.

The “Rebuilt Scots”, thanks to many impor-
tant modifications introduced by Stanier, were a
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great improvement, and undoubtedly were among
the very best 4-6-0’s seen in this country, but I
certainly could not agree that the G.W.R.
“Castles” would not have stood up to the hard
work of the L.N.W. section of the L.M.S. The
“Castles” had a better all-round record than the
original “Scots” ; while the performance put up by
the very last series of “Castles”, when fitted with
double chimneys, with draughting by S.O.Ell,
and high superheat with mechanical lubrication
was second to none.

To be continued

Building a Horizontal Engine

Part IV

CONTINUING WITH THE assembly of the crosshead
and its slide, tighten up the bolts and clamps a
bit more each time until towards the end, all is
hard up. This may seem a tedious job, but I think
you will get a great deal of satisfaction out of it;
after all, when you have finished, and it is right,
YOU have done it all — it’s your skill, not some
machine copying the accuracy the makers have
put into the bed, that has achieved success.
Now, if on the first assembly you find the rod
butts against the LOWER edge of the hole in the
gland, you need a putting-on tool; and even KRW
at New Mills hasn’t offered one of these yet!
The solution, however, is to add a refinement to
the design. Most “real” engines of this sort had
provision for adjusting for wear on the crosshead,
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by ‘“Tubal Cain”

From page 128

and you must do the same for this one. Machine
about 1/16in. off the face of the crosshead
slipper, as truly as you can manage, and attach
a piece of brass or gunmetal with a couple of
well countersunk 8BA brass screws. In addition,
drill for and fit a brass dowel, 1/16 in. dia. —
two if there is room, but I think you will find
there isn’t. Make sure the csk screws don’t stand
proud. Bed this as I have outlined above. Now,
when the crosshead wears, as it may if you use
the engine to drive the lathe, all you have to do
is to remove the false face, fit a shim, and replace.

Crosshead pin Part 18
This is a straight turning job, but make the
3/16 in. dia. a very good push fit in the crosshead,
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even if this means it will be oversize; not shown
on my alteration sheet is the fact that I fitted a
bush to the little end of the connecting rod (it
appears later) and this can be bored to suit. Note
that the length of the pin must be such that
when tightened the nut does nof nip the cross
head, clearing by a couple of thou. The peg will
stop it turning. I casehardened the shank only

Left: (not the thread) with Kasenit, and this only needed
Fig. 13 polishing afterwards. Sometimes you may get a
iett;;llg pitted surface after this operation, but I was lucky.
C,{)Oss_ Don’t be tempted to make it of silver steel and
head harden it; even if tempered to blue, the thread
for will probably snap off.

boring.

Connecting rod Part 21

Two modifications are shown here. The small
end is, as already mentioned, fitted with a little
bush, and a lubricator. The foot of the big end
is provided with a spigot which fits into a recess
to be provided in the brasses. This makes it easier
to hold whilst machining and also aligns the
brasses to the rod without depending on the bolts.

—As part 28

7.
/No. 60 hole ‘ M
= Cap to push in T

l//
78 X 40

5/ .
. 4. or push in
\ Lubricator 32 Drll||/l6 cee text
Or No.26 ,
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MODIFICATIONS TO CONNECTING ROD Fig. 14
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Fig. 15: Checking connecting rod alignment.

Trim up the forging, and inspect it to drawing—
it may need straightening. The material is a free-
cutting mild steel, and handles easily. Grip by the
small end in the 4-jaw, with the adjacent shank
as true as may be, and set the foot end running
true. Bring up the tailstock chuck with a centre-
drill into contact with the foot before starting
the lathe, and drill a reasonably deep centre.
Support this in the tailstock and machine the
foot to diameter, and almost to thickness, but
leave a pip 11/32in. dia. (This acts as a guide to
machining the width of the foot, as well as
providing material for the spigot). Rough turn the
taper — this is about 3/4 degree set-over on the
top-slide; leave about 10 thou or so on for finishing
later.

Fit the 3-jaw, and grip the 11/32 pip; support
the end of the machined taper in the steady and
when true, centre the small end. Support in the
tailstock, and machine the boss to 7/16in. dia.
(The drawing shows this flat, but many proto-
types I have seen had turned small ends). This
time leave a 9/32 in. pip on the end, as a guide
for the flats at the sides. Remove from the lathe
and either file or mill the foot and the small end
flats, taking care that these are in line. Return to
the lathe and finish the thickness of the foot and
the taper, making nice fillets at the junctions with
the feet and small end boss. Reset the top-slide.
Turn down the pip to form the L in. spigot at the
large end, but leave it a bit longer than shown.
Reverse, finish form the small end and turn off
the pip at this end — there should still be a trace
of centre left in — if not, deepen it first. Reverse
again, but between centres this time, and turn the
spigot to size. Whilst in the lathe, set the flats
vertical with a square and mark out the horizontal
CL for the small end hole. Remove all burrs.
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Big end brasses Part 22

The casting for the cap comes with the lubrica-
tor boss cast on. I sawed this off — it makes a
very tricky machining operation — and substituted
a lubricator cup. Dress off the castings, file or mill
the joint faces and clamp together. Mark out,
using the joint face as datum. Set up the rod half
either in the 4-jaw or in a vice on the faceplate,
the joint face true to the chuck jaws or the face-
plate, and with the centrepop on the centrelines
running true. Machine the face and the recess
a good fit on the spigot of the rod. Mark out
for the two bolt-holes whilst in the chuck. Remove
and drill the bolt-holes in this half No. 28 (smaller
than the drawing). Solder the two halves together
and drill the other half. Clamp up to the rod,
and drill this also. Follow with No. 27 and then
No. 26 drill; mark adjacent parts. (This mark will
need repeating after machining). Fit temporary
bolts and pull up tight.

Grip the assembly very lightly in the 4-jaw by
the small end and set the whole true — use a
steady if need be. Very carefully centre the big
end cap from the tailstock. Fit a carrier and
between centres machine the O.D. of the big end,
and partially form the profile, leaving a 7/16in.
pip to act as a guide when machining the side
faces. Now set up the faceplate and mount the
assembly with the big end centred, packing behind,
and drill and bore (or ream) the bore. You can
machine one face of the bearing too, if you like,
but better to transfer all to a 2 in. mandrel for
this job. Machine the faces till the tool just
brushes the guide pip, and then reduce the width
of the body till the tool just brushes the foot
of the rod. Reverse the mandrel and repeat for
the other side. The width should be a few thou
over rather than under-size on width. Whilst still
on the mandrel in the lathe you can use a surface
gauge to mark out for the centre of the little-end
hole. The centre-to-centre distance between bear-
ings is 3in., so if you set your vernier height
gauge or scribing block to 1in. above lathe bed
(on a 3%in. machine) and square up the rod to
the bed this job is easy and accurate.

You can either set up all on the faceplate
again to drill the small end and bore or ream to
choice, or trust your drilling machine. 1 did the
latter, and found the hole a little out on checking!
Make a little bush of gunmetal or cast bronze
(not drawn P B.) the bore a smooth fit on the pin
(part 18) and the O.D. a tight fit in the reamed
hole in the rod. This will tighten the bore on the
pin, when you press it in later, but don’t worry;
it will bed in. File up the bottom brass where
the remains of the pip lie — or machine it off
if you like. Unsolder the two halves and clean up
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the joint face. Counterbore the nut faces if not
already done, and with a scraper put a light
bevel on the ends of the bore. (Don't make this
too large till you have made the crank). Make
the little lubricator as shown in Fig. 14. Drill a
No. 26 hole 3/16in. deep for it and follow
1/16 in. right into the bore. Take off the burr.
Find the bolt and mark it for this side of the big
end. Push it through its hole and mark through
the 1/16in. hole to scratch the bolt. Set it up in
the 3-jaw and machine a groove 3/32 in. wide and
to the depth of thread for 4BA (15 thou deep)
to let the oil get past the bolt. You can use
another similar but smaller oil cup for the small
end if you like, or just drill a countersunk 1/16 in.
hole.

To inspect the rod, set up as shown in Fig.
15. A piece of ground stock or silver steel through
each bearing, % in. in the small end and 2 in. the
other. If the rod shows a twist — as that does in
the photo, about 3 thou — you can adjust a small
amount in the clearance in the bolt holes, but if
Jarger you must twist the rod. DON’T do this
with the brasses in place; grip the foot of the rod
and twist with a bar in the small end. This
corrected (an error of less than { thou per inch
length of test rod is allowable) set the assembly
up vertically and measure the distance between
the ends of the test rods along the axis of the

rod. This is most easily done by using a dial
gauge on both top and bottom rods — it is the
DIFFERENCE in length we are looking for. If
the two arc not the same, then the bores are not
true laterally. The rod is bent to correct this. Go
gently, for we are not expecting a great error,
and it doesn’t need much force to shift it. The
allowable error here is about the same as that in
the other plane, but naturally the closer the better.
(+ thou per inch means that when assembled, the
engine crankshaft will shift in its bearings by
about % thou; OR, the small end of the rod
will flap sideways in the crosshead by 11 thou
every stroke. So, though % thou/inch doesn’t sound
much, it is, in fact, rather a lot!).

You can now press in the small end bush, fit
the lubricators, clean up the heads of the big end
bolts, and assemble all together. If you haven’t
already marked the mating parts, do this now.
Don’t try to fit the small end to the crosshead vet,
as this is best done when the crank is available
and set in its bearings.

To be continued

ERRATUM

In the drawing of the bedplate, part 27, on page 93,
the two dimensions of 5[16 in. from the centre-line
should be 15]16 in.

TWO LARGE
ALLCHINS

described by W. J. Hughes

RECENTLY I HAD the pleasure of visiting Severn-
Lamb Ltd. at Stratford-on-Avon in order to
inspect two 6in. scale Allchin traction engines
which the firm has built for private individuals.
They were not quite complete when I was there,
but by the time this appears their new owners
should be in possession.

Certainly an Allchin is very impressive in this
size, with the polished copper chimney cap at
about eye level and the rest in proportion. Many
folk, of course, would say these were not models
at all, but full-scale engineering jobs—however,
each to his own taste. For my part, I think 3 in.
scale is too big for a model, but who am I to
say? It must be admitted that to have one of these
6in. scale jobs in my garage would give me a
considerable kick!

The two engines are virtually identical, both
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having been built by scaling up my own 14 in.
scale drawings by four to one. One difference from
my arrangement is that a balanced crank is fitted
instead of the correct bent-from-the-round-bar’
appearance. I did not like this personally as not
true to prototype, but it was to the customers’
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One of the engines nearing completion at Severn-
Lamb’s works.

orders, to try to eradicate some at least of the
oscillation which occurs when the motion is
running free.

The big ends too are of the marine type
instead of the correct strap and cotter type, and I
thought them ugly—but again he who pays the
piper . . . The gear ratio has been increased, but
this only shows in the dimensions of the gear
guard which few onlookers would notice. How-
ever, | think that in practice there will be found
to be more speed in fast gear than the steersman
can cope with adequately.

A considerable amount of pattern making was
involved and for example the steam ports are
cast into the cylinder. This is of 4in. bore by
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Two close-ups of some of the motion parts.

6 in. stroke. The boiler is of welded construction
in steel, with the valves set to blow at 100 p.s.i.
and the hornplates are bolted through the stays.

The wheel hubs are built up in a similar
manner to the 11in. scale ones, and the tee rings
are fabricated by having steel plate rings (on
edges) welded inside rolled up plate rims. The
strakes are riveted on, but also are tack welded

Out on
the road,
the big -
Allchin
showed
a fine
turn of
speed.
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for extra security. They are to be clad with rubber
tyre segments cemented to rolled steel plates
bolted on outside the strakes.

Different liveries have been chosen by the two
customers. One is in the standard colours for
Royal Chester, crimson with vermilion wheels,
whilst the other is is green—about Great Western
colour—with orange-vermilion wheels. Both are
lined out in black and yellow, and both look very
altractive.

I first saw and heard one of the engines tried
out under compressed air, and she had a very nice
even beat which, with the wheels jacked up and
the brake partly on, sounded really beautiful.

Later on, with the engine outside the workshop
on a lovely autumn morning, the first was lit and
steam raised. No attempt was made to hurry, as
this was the first time of steaming and an eye had
to be kept on everything. Natural draught was
used, but in about forty minutes it was possible
to use the engine’s own blower and it seemed
only a very short time before the needle was up
to eighty.

Now came the crucial moment. The flywheel

was turned to bring the crank to the top, the
regulator was opened gently, and away she went,
running free and easy with a nice musical “tum-
tum-tum” in the chimney. Careful checks were
made, with a gland adjusted here and a nut
tightened there, and much stopping and starting,
both in forward and reverse. But all was satis-
factory—a tribute to the way the engine had been
built and assembled.

Then came the second crux. The driver climbed
aboard, the slow gear was engaged and the brake
released, and she was off slowly down the drive-
way. Two or three turns up and down, and then it
was into the road outside the works, where she
was put thoroughly through her paces. And the
performance in slow speed—at least six m.p.h. at
a moderate regulator opening—did seem to in-
dicate that she will be very fast indeed. But time
will tell whether all the speed will be usable!

Certainly a very good time was had by all,
and T look forward to being there when the next
steam road vehicle is tried out at Severn-Lambs
in perhaps six months’ time. It is to be a 6in.
scale Burrell showman’s engine!

THE WANLOCKHEAD

BEAM ENGINE

by Frank Jackson

IN A LETTER published in the issue of Model
Engineer for 9th June 1938 a reader who had
recently seen a derelict pumping engine at Wan-
lockhead lead mines, Dumfriesshire, expressed
curiosity as to how it had once worked.

The engine still exists and recent historical
research, combined with information obtained
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from a study of its remains, has provided enough
data for me to make a one-eighth scale model
of the engine which works quite well.
Description of the Engine

The Wanlockhead Beam Engine is the only
water-bucket pumping engine still to be seen on
a mine in Britain. It has a wooden beam 26 ft.
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4 in. long, 2 ft. deep and 11 in. wide made up of
two baulks of pitch pine which are bound at the
ends and centre with wrought iron straps. The
beam is mounted on a pillar of dressed freestone
14 ft. in height and measuring 7 ft. by 3 ft. at the
base. It has a carved cornice and is similar in
style to some 19th century railway bridge columns.

The beam has a sawn-off wooden pump rod
spear at one end, and a crosshead that once
carried a wooden bucket at the other end. Power
to work the engine was obtained by alternately
filling and emptying the bucket.

When at work, the beam pivoted on a trunnion
of ingenious design in which a cast iron support
plate is jointed into a massive wrought iron axle.
The latter turned in stepped plummer-blocks on
split brass bearings. These blocks sit on bearing
pads which are anchored to the pillar by long
tie rods which pass through the pillar and are
secured at the base by cotters.

At the power end, the crosshead that guided
the rod to which the bucket was attached moved
inside a high wooden ‘steeple’ and is itself an iron
forging with brass bushes in each end. These
bushes moved on guide rods attached to the
steeple uprights. The two connecting rods which
fasten the crosshead to a universal joint at the
end of the beam have strapped bearings of the
type once used on steam locomotives.

The bucket rod is 12 ft. long and has a round
plate 9in. diameter at the bottom which sup-
ported the bucket. The stone-lined pit into which
the bucket descended is 6ft. deep and has a
natural rock floor. The pit has a drainage hole
through which water from the bucket flowed to
a nearby stream. Two iron-faced guides fixed to
the inside of the steeple uprights reach into the
pit to hold the bucket steady as it travelled up and
down. Nothing remains of the wooden bucket, the
valve which opened in the bottom of the bucket
to release the water, or any mechanism which may
have been used to control the flow of water
supplied to power the bucket.

The wooden bucket was filled from a cistern on
the hillside above the engine. The weight of the
full bucket being greater than that of the weight
of the column of water above the mine pump
piston, the bucket fell, raising the pump spear
and lifting the column of water through the pump
pipes to be ejected into a drainage level. When
the bucket reached the bottom of the pit a valve
opened and the water was dumped out. The
balance of the engine was adjusted, by using lead
weights, in such a way that the pump spear and
piston were heavier than the empty bucket which
was raised again when the pump piston fell to
complete the cycle.

190

A viw of the model fro;n above the bucket. Below
Side view of model showing a 3/4 full bucket almost
ready to descend
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Water-bucket pumping engines had their origin
in attempts to make ‘perpetual motion’ pumping
machines long ago, and by the end of the 18th
century they were successfully used throughout
Britain on coal and metal mines, especially in
Cornwall where their use on shallow shafts was
commonplace. Little has been recorded about
them in the past but interested readers may
consult a history of these machines and their
development which was published in Industrial
Archaeology, Vol. 10, May 1973, It was at the
suggestion of the authors of that article, G.
Downs-Rose and W. S. Harvey, that I decided to
attempt to make a working model of the Wanlock-
head engine.

To date no reliable description of the Wanlock-
head engine at work has been found. But the
history of the workings on the lead vein which it
drained is fairly well documented. The Straitsteps
Vein on which the shaft is sunk was first worked
about 1680, and lead ore was won intermittently
till the end of the 19th century. Throughout its
life the mine was subject to flooding and in its
busiest period, during the 18th century, two water-
wheel pumping engines were in constant use. In
the mid-19th century the old workings were sealed
off to keep the working part of the mine dry, but
water seeped past the dams through the country
rock and the water-bucket engine appears to have
been built at that time to cope with the seepage
which, although not great, as in a leaking ship
had to be dealt with. Such an engine, working
steadily for 24 hours a day without the need for
constant attention would be a cheap, effective
answer.

No precise date as to when the engine ceased
to work has been found. The Model Engineer
reader in 1938 was told ‘over 50 years ago’. A
photograph taken in 1906 shows it in a deteriorat-
ing state while an earlier one taken in the 1880,
which gives a distant view of the engine, shows
a blurred image of the beam, as if the latter
were in motion at the time, Neither photograph
gives a clear view of the steeple mechanism.

The Model

From the depth and area of the bucket pit
and the estimated 9 ft. movement of the crosshead
and bucket rod it has been possible to calculate
that the original bucket measured about 38 in. in
length, 24 in. in width and was 30 in. deep. The
centre line of the pit is several inches to one side
of the centre line of the crosshead and bucket
guides, leaving a gap of 10 in. between the bucket
and that pit wall which is most distant from the
beam pillar,

This gap prompted the idea that some mechan-
ism associated either with the operation of filling
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the bucket or with emptying it, or both, moved

‘in the space. As no remains of the bucket or its

valve were found during the excavation of the pit
and any control mechanism for filling the bucket
has long since been scrapped, the choice of
possibilities made reconstruction in the model a
little daunting.

However, the common method of dumping
water in such machines was to fit one or more
flap valves in the bottom of the bucket. These
were opened when the bucket reached the bottom
of its travel either by chains, fastened at one end
of the flaps and to the engine superstructure, or
by the flaps striking pins or blocks in the pit
bottom. The latter arrangement has been adopted
in the model and it works quite satisfactorily.

The feed water from the cistern on the hillside
may have been allowed to flow unchecked into
the bucket, and trials using this method of supply
to the model engine proved successful. But surface
water at the Wanlockhead mines was scarce and
great efforts were made to conserve it for driving
pumping and smelting machinery during the 19th
century, and it is more probable that some simple
control was used for economy of water and
labour.

The mechanism devised for the model, although
conjectural, meets these requirements and utilises
the space between the bucket and the pit wall.
It consists of a forked lever which takes its motion
from the bucket by the arms of the fork engaging
alternately with two cams attached to the end of
the bucket. The movement of the forked lever
turns a second lever through a shaft and opens
and closes a piston valve in the water supply
pipe. In the model the piston valve also works to
bypass the water supplied from a storage tank
below the model by an electric pump once the
power bucket is filled and begins to descend. Like-
wise, after the bucket has emptied and begins to
ascend, the forked lever opens the piston valve
and the supply water flows once more.

In the original engine, the wooden spear rod at
the work end of the beam was connected to the
piston of the mine pump and lifted water to a
drainage level 90 ft. below the shaft collar. Given
a bucket of the size estimated above, which would
hold about 750 Ibs. of water, and assuming mine
pumps of 7in. dia., which was a common size
at these mines, the engine was capable of lifting
water more than 20ft. to the drainage level. To
meet the requirements of space, the spear rod in
the model is foreshortened considerably and, to
compensate for the lost weight of the spears the
rod was made of steel and veneered with pine
wood, The model spear connects to the piston of
a pump which is 1in. diameter and 1 ft. long. At
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the foot of the pump pipe is a bottom clack-piece
pipe in which a flap valve holds the head of
water in the pump pipe during the descent of the
piston when the empty bucket is rising.

In work, the model engine makes two strokes
per minute and with each stroke the mine pump
lifts one-sixth of the weight of the water taken
to power the bucket.

The model is now on permanent loan to the
Museum of the Scottish Lead Mining Industry at
Wanlockhead and was on display to th: public

for six weeks last summer during which time it
worked without trouble and required no main-
tenance apart from occasional lubrication.

The original engine has been taken into guard-
ianship by the Secretary of State for Scotland
recently and once restored by the Department of
the Environment which is responsible for its
future preservation it will provide a unique relic of
mine-pumping history for visitors to see, and I
wonder if the letter-writer of 36 years ago will
be among their number?

HUDDERSFIELD
EXHIBITION

Reported by “Northener”

AT THE EXHIBITION of the Huddersfield Small
Locomotive Society, one of the first models to
catch my eye was the 3in. scale Foden 6 ton
end-tipping wagon being built, and very nicely
too, by Jack Sykes of Golcar. One advantage of
its not being complete was that one could see the
typical Foden steam porting, where the inlet ports
were close to the ends of the valve face, to
reduce clearance and so waste of steam. The
model was fitted with hydraulic tipping gear.

Close by was P. Robinson’s 3 in. scale Burrell,
demonstrating its power by driving an 8 in. circular
saw. It became obvious that with this handsome
and reliable prime mover the club will have no
difficulty in sawing up sleepers for the new track
which the members hope shortly to commence
building. In passing, it may be mentioned that the
track will have a length of 1120 ft. with a maxi-
mum gradient of 1 in. 100, and a minimum radius
of 50 ft.

Also near at hand was David Waite, cleaning
Jack Sykes’ 0-6-2 built to the 34 in. gauge LBSC
Mona design. On the previous day this engine

i
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A 5 in. gauge “Nigel Gresley” by F. B. Jackson of Rochdale.

was steamed on the portable track for six hours
non-stop, and was being prepared for another
similar spell. One notices that quite recently
several examples of this engine have cropped up,
no doubt encouraged by re-publication of the
“words and music” in booklet form.

David’s own 3%in. gauge 4-6-2 side tank
locomotive Bessborough stood by, and an unusual
feature of this was that its boiler barrel once
formed part of a main steam pipe on a very
famous cruiser. This is a nice model of a hand-
some and well proportioned prototype.

The same can be said of P. Jackson’s 5in.
gauge Midland Railway single-wheeler, though I
thought the colour was not quite right. The inside
cylinders had the valves beneath, at a slope, and
they were driven by Stephenson valve gear. This
was a very creditable and unusual first attempt.

From F. P. Jackson of Rochdale came a good
example of Martin Evans’ 5 in. gauge design for
the ex-G.N.R. 2-8-0 goods engine, which also is
being seen in increasing numbers. Mr. Jackson’s
engine has done two seasons’ running on his
club track, and I was told it performs with
distinction.

Also in the Rochdale contingent was a first
class 2in. scale model of a Wallis and Steevens
8 ton steam roller, built by S. Jackson. This
“Advance” design was fitted with two high pres-
sure cylinders and small internal flywheels to
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A fine 7% in gauge “Bridget” chassis by D. Brook.

allow quick reversing on “modern” road surfaces.

As many as three examples, in chassis form as
yet, of the 7%in. gauge 0-4-2 “Bridget” design
were on show, one by H. Green of the home
club, one from D. Sidebotham of Buxton, and the
third by D. Brook of Wakefield. It seems we shall
be seeing increasing numbers of this locomotive
on the various tracks before too long!

And finally, a relic of the past, in more ways
than one, was a small beam engine model built
in 1875 by Allen Chapple Armitage, and now
owned by Harry Armitage. Based on a local
prototype, it was built in brass. The model is
fitted in a glass showcase, with friction drive to
the rim of the 5in. diameter flywheel, and can
be set in motion by pressing a button. Incidentally,
I was told that Mr. Harry Armitage, though now
86 years of age, is a very active man and
engaged in building five beam engines himself.

Below right: A 3 in. scale Burrell by P. Robinson of
Huddersfield. Below: An 1875 model beam engine
built by A. C. Armitage and now owned by H.
Armitage.
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Ar; 8 ton
Jackson.

“Advance” roller to 2 m scale by S.

Da?id Waite preparing Jack Sykes’ “Mona”.
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Modifications to the Jones “Hipp” Clock
by John Stevens

INEARLY A QUARTER of a century ago, the
writer constructed the Hipp Wall Clock, described
by Mr. C. R. Jones in “M.E.” at that time, and
which subsequently gave very good results over
many years. However, the vane and notched block
of the switching arrangement became troublesome
after a time—the vane having a dead action rather
than a bouncy one when trailing over the block,
into which it frequently failed to engage cleanly
resulting in distracting clicks and bangs. This is a
perennial weakness with this system and various
remedies have been tried to overcome it. The
design, however, seems such a good one that these
troubles may have their origin in faulty workman-
ship—whatever the cause, the alterations decided
upon have greatly improved the action if not
entirely cured the fault.

The Vane:

Originally this was pivoted on a stub arbor
of 3/32in. silver steel, which seemed unnecessarily
large for its admittedly constant but light duty. A
drilled bush was fitted tightly in the hole and a
steel staff, .026 in. dia., firmly driven into the hole
in the bush. This measurement is simply that of
a dressmakers’ pin, of hardened and tempered
steel, which was readily available and proved ideal
for the purpose. See Fig. 1.

The Vane Fork:

As designed, the pivot carrying the vane was
secured to a brass clamp adjustably fitted to the
pendulum rod. This pivot was cut off and a care-
fully made split fork riveted to the flange, Fig. 2.
This split fork is quite a pretty component to
file up nicely, having two steel end “plates” to
ensure that the vane does not rub on the inner
surfaces of the jaws and so cause friction: in a
word, similar to the general arrangement of a
watch balance. The pivot holes should be broached
a close but free fit with a needle, both to smooth
and to harden the internal surfaces.

The Notched Block:

The block as described was of considerable
widih (about 5/16in.) so that unless block and
vane were in almost perfect alignment there would
be faulty engagement, one with the other. The
hardened block was softened and the operative
part with the notch reduced to a bare 1/16in. in
width, as shown ir Fig. 3. The block was next
re-hardened and polished, paying particular regard
to the edges of the notch, both of which should
be finished with a sharp edge and of equal height.

There is an example of a Hipp table clock in
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the Science Museum which appears to function
perfectly in this respect, having a very thin
notched plate with a short light vane to engage.
This clock has a shorter pendulum than a three-
quarter second and consequently more rapid
oscillation which may be part of the reason for
the satisfactory action.

Suspension Spring:

While the clock was in pieces, opportunity was
taken to modify the suspension spring, which
seemed unnecessarily stiff and stronger than re-
quired to carry the admittedly heavy pendulum, by
cutting away the centre of the spring. This was
done by a simple improvised punching jig, con-
sisting of a scrap of mild steel strip folded over
with a 1/16in. hole drilled through to take a
hardened and tempered punch. The spring was
slipped between the folds and holes punched in
the hardened spring until the unwanted metal
was freed; after which the edges were smoothed
with an old needle file with the spring held
closely in a cramp.

This, of course, weakened it considerably and

THE VANE (or TRIGGER]

Polish § dome
both ends.
fit in bush.
a g b
Original Modified
Pendulum rod.
P
As pivoted .
originally. Vane pivoted
in split fork.
% stub arbor
¢ 026" pivot
Diagram only
FIG 1
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YANE SUPPORT
C. As originally
EN
VANE I L J Cut off pin §
uf
THE VANE FORK. ) rivet fork to boss.
i ° i j i
1y .
% dia :
- slightly chamered, Body of fork A. riveted on to boss.
A\ == Wl 10 BA.
b i
\ M b
End plate i H ”
kA "
[——-1“ 5
"
% .
ASSEMBLED FORK.
D
Tap 10 BA
%
END-PLATE- ~ Seady bi L__l END-PLATE -
Either rivet boss in eady pirs. Steel - approx. -08 thik
FIG, 2. or turn from solid.
%IG bare THE WHEELWORK PILLARS
7/‘\ Count Wheel Arbor
End of arbor coned
a} b)
As originally The reduced biock %g?eegd: _f?ﬂfﬁegtl :n
. position § polished.
EG.3 _——Tapped 32 {To reptace hex. nuts}
~~—___ Hardened screw with
“polished end-to take
weight of Count wheel FIG &
g to lift bottom pivot
[ off the shoulder.

uY
>
Spring cut cmuy/ﬁi

leave both sides | 4
% full in width.

% Chamfer here to

increase effective
tength of spring.

THE SUSPENSION SPRING
FIG. &

so resulted in a longer run between contacts—
however, this must not be overdone or ‘“‘rolling”
of the pendulum may result as the vane and notch
are not on the same axis as the pendulum rod.
The effective length of the spring was also slightly
increased by chamfering the clamping edges of the
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FIG. 5

support brackets,
trifle more, Fig. 4.
The Count Wheel:

To reduce friction the lower pivot was coned
and polished, removing the extreme point with a
touch of fine emery paper. The adjustable screw,
which forms the lower bearing, was tapped at its
lower end with a fine thread and furnished with
a hardened mushroom-ended steel screw—thus the
weight of the count-wheel carrying the worm was

thus reducing the strength a
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now taken on a point instead of on the shoulders,
resulting in easier running. Fig. 5.

The Pillars:

Although these play no part in the functioning
of the clock, the original use of hexagon nuts to
secure the wheel-work to the frame—and also to
position the exact distance one from another—
seemed a little unworthy of the design as a whole.
This position is neither critical nor variable:
moreover, any unnecessary adjustments are a
nuisance when the clock is dismantled for cleaning
and subsequently put together.

Two tapped steel collars were forced tightly
onto the screwed spindles, turned cone-shaped and

polished. This starkly simple pattern seemed
suitable for this type and period of timepiece.
Fig. 6.

The clock was finally cleaned and assembled,
leaving the vane pivots absolutely dry, the contacts
adjusted and the timepiece set going.

The improved action was ample reward for the
work involved, the vane now bounced merrily
over the block in its excursions to and fro
and the vane engaging satisfactorily in the notch.
Only very occasionally is there an unwelcome
sound from this point, and only when the battery
has almost run out. The work was carried out over
two years ago and seems to be perfectly satis-
factory.

Thread grinding on the

“Quorn” cutter grinder

by W. M. Thomas

IN THE 1ULY 19th issue of Model Engineer,

Professor Chaddock claims that the Quorn Cutter

Grinder can be used as a thread grinder. Surely

he is letting his enthusiasm run away with him?

The object of thread grinding is to produce

accurate threads, either single or mult

start, in a wide range of pitches—commonly 2-60

T.P.L. in hardened and unhardened steel.

On a thread grinding machine it is possible to
grind threads from the solid in hardened material,
so that the plain diameter and the threaded
diameters are perfectly concentric about a common
axis, and distortion errors of pitch, form,
drunkeness or straightness do not arise. To do
this, all thread grinding machines have certain
features in common. They are: —

a) A means of reforming the wheel without
removing the workpiece, or having to realign
the wheel with the thread.

b) A lead screw and accurately cut gears to
ensure that the pitch of the thread is accurate
to fine limits.

¢) An efficient coolant system to ensure that the
heat formed by the grinding operation is dis-
sipated rapidly throughout the operation.
Unless this is done, burning of the work-
piece with subsequent distortion of the form
and the introduction of pitch errors is
unavoidable.

d) A range of grinding wheels with grain sizes
ranging from 100 grain size down to 400-500
to accommodate the differing pitches of screw
threads to be ground.

With the exception of the last, the Quorn does
not have any of these features, nor can they be
fitted to the machine in its present form, and to
purchase 4 in. diameter wheels of the required
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grain size, grade of bond, structure etc. would be
prohibitive to all but the wealthiest model
engineers.

To explain the above 1 will deal with each point
in turn.

Whee] Truing and Dressing

To satisfactorily true a wheel to the correct
form requires a very sharp formed diamond. The
slightest bluntness of the diamond will cause it
to tear out the grains in clumps and prevent the
formation of the very fine radii or edges on the
periphery of the wheel needed to form the root
radii of the thread being ground.

The cube diamond of .120 in. protrusion which
I use when forming the wheel on the Newall
model NL thread grinder on which I train grinding
apprentices, costs between £50 and £60 when 1
last priced it, and they don’t last all that long in
any case.

To retrue the wheel on this machine, the
pantograph dressing attachment fitted behind the
wheel allows the form to be reformed accurately,
quickly, and the form is still in perfect alignment
with the thread being ground.

On the Quorn, to retrue the wheel means that
the job has to be removed from the workhead,
the diamond substituted, the wheelhead swung off
its set position. The angles trued on the wheel;
then the whole lot set up again. Not a very easy
operation, and please don't tell me it is possible
to grind a thread on the Quorn satisfactorily in
one pass without coolant and with the thread
not even supported by a tailstock. As the professor
says, .005in. is a pretty hefty cut, I'm afraid it
can’t be done. To realign the formed wheel with
a pre-cut thread on the Newall requires the use
of a microscope complete with thread occulars,
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a dial indicator mounted permanently on the
machine and a means of bodily altering the
position of the table carrying the workhead
relative to the leadscrew. The wheel is brought
into light contact with each flank of the thread,
by using this control. Position of the table is
noted at both these positions on the D.T.I. The
table is then set to the mean of these two readings,
so that the formed wheel is smack in the middle
of the thread. How one realigns the wheel and
work on the Quorn, unless one has a microscope
for the eyes I don’t know.
Lead Screw and Gear Train

On the Quorn a hob formed to the required
pitch is used to advance the work one pitch per
revolution. This means that unless precision thread
ground hobs are used, any pitch errors in the hob
are reproduced on the workpiece. The hobs should
also be hardened because the stylus would quickly
wear soft hobs, again with bad results on pitch
accuracy. Also it must be remembered that the
effective diameter of the screw is increased by
approximately twice the pitch error. (See Sketch).

This pitch error also causes effective diameter
errors and this will mean that the thread will have
to be ground undersize to enter a standard thread-
ed hole. The cost of a set of hardened thread
ground hobs to cover the range of threads used
by model engineers would also set one back a
pretty penny, indeed if one can get them.

IHE EFFECT OF PITCH ERROR ON EFFECTIVE DIAMETER

approximately twice the amount of the pitch error.

Showing that the effective diameter of a screw is increased by

£ %?;é&ii EEEB
B T i
;t:\\\\\\\qﬁ\ =%
WHEEL STRUCTURE

Coolant

The cutting of threads with a grinding wheel
requires very deep cuts (A 20 T.P.I. Whit. thread
has a depth of .6403P or 0.032 + 0.033 in.).

With this large area of contact plus the fact
that the strength of the bond or grade of the
wheel must be strong to retain the form, a great
amount of heat is created, the workpiece becomes
burned, localised heating causes the workpiece to
expand unevenly and the work is ground oval.
As the work expands so the depth of cut is
increased and when the work cools down it will
be undersize. Pitch errors can also be caused by
the work expanding lengthways, again causing
pitch errors when it cools.

On the Newall it is virtually impossible to take
cuts .005 in. deep at a rotational speed of approx.
2 RPM’s, without a jet of thread grinding oil
directed with considerable force between wheel
and work. There will be more heat created by the
small wheels of the Quorn as opposed to the
14 in. diameter wheels of the Newell and how
one dissipates this is beyond me.

Fine Grain Wheels

In the thread grinding illustration Fig. 76, a
20 T.P.I. thread is being ground. The wheel is
apparently a 46 grain size aluminium oxide wheel
with resinoid bond. This wheel is unsuitable for
a number of reasons, the main being the grain
size.

In thread grinding the abrasive wheel has to be
trued to a sharp edge or very small radius to form
the root radius or flat of the thread, to do this
requires very small grain sizes.

For example it would not be practicable to true
a wheel containing 46 grain abrasive, average grit
diameter .018 in. down to an edge measuring
.005 in. which would be required to correctly grind
a thread of 20 T.P.1. In practical thread grinding
it is seldom that a wheel coarser than 100 grain
size can be used. I think I had better explain this.

Grinding wheels are made from abrasive grains
which are graded according to their size. They are
grouped into very coarse, coarse, medium, fine and
very fine. Each group is subdivided into standard
numbers corresponding to the number of holes to
the linear inch in the screen or sieve, through
which they are passed. i.e. a 46 grain size just
passes through a sieve with 46 holes to the linear

inch, but is retained by the next smallest, 54. Thus
the thickest part of the grain is 1/46 of an inch
or .018 in. approx. A 100 grain size = 1/100th of
an inch or .010 in.

If one tries to true a wheel of 46 grain size
the smallest diameter one would expect to obtain
on the periphery of the wheel would be .018 in.
but a 20 T.P.1. thread requires a flat of .006 in. or

Showing how grain size controls thread forms that can be produced on

wheels and how free cutting properties are controlled by structure.

(A) Structure of 120 graded wheel showing comparative size of grains
and mesh with radius for 26 tpi. Grains are too big. Very free cutting,
but form will be bad. 4

(B) Wheel formed of grains of 180 mesh compared with radius for 26 tp.i.
Free cutting better than form (A)

(C) Structure of wheel formed of grains from 220 mesh and profiled to
26tp.i. Grains allow correct radius to be obtained and the wheel will
cut properly free cutting. Good form maintained.
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equivalent radius, so it is obvious that a finer
grain size than 46 is required to grind a 20 T.P.L
thread.

The Universal Grinding Wheel Co. recommend
the following grit sizes for various pitches of
thread:—

GRIT T.P.L
100-120 10
150 20
180-220 30
1 flour size

240-280 40
2F-3F-400-500 60-80

From the above it will be seen that the 46
grain size wheel is much too coarse to cut a 20
T.P.I. thread, 150 grain size should be used, more
than three times smaller than the one used.

The effect of this large radius on the thread
means that when the thread is ground to be
correct effective diameter, there will be insufficient
clearance at the root. To overcome this the thread
has to be ground deeper. The effective diameter
is undersize. The thread is thin and consequently
weaker than it should be.

The resinoid bond is a very strong bond and
will stand a lot of abuse, but it is not as rigid
as the vitrified bond and excessive heat and

pressure will cause it to deform and give errors
of form and pitch. The vitrified bond gives much
more precise results. Anyway to get the proper
results from the resinoid bond it should be run
at a much higher speed than the vitrified, i.e.
9500 surface feet/min as apposed to 6500 SFPM
for the vitrified. If the wheel head speed is not
increased to the correct speed for resinoid bond,
the wheel will work soft. Remember the slower
the wheel speed the softer it works i.e. the quicker
it breaks down, without any change in work speed
or traverse rates.

Another thing about organic bonds i.e. resinoid,
shellac and rubber—these have a store life of two
years. They absorb water which affects the bond
and can cause trouble. So be careful and don’t
use any old organic wheels which may be given
you. They really should be date stamped like
bread and cakes.

Conclusion

While the writer does not deny that a thread
could be ground on a Quorn cutter grinder, he is
extremely doubtful as to whether the results
obtained, as regards form of thread and pitch
accuracy, would entitle anyone to seriously claim
that the machine is capable of thread grinding
in the accepted sense.

Jeynes’ Corner
continued from opposite page

ally, I have noticed that cylinder head studs are often
long enough to come through flange to receive a nut
on the underside which was machined, thus taking
much of the load off the stud threads in flange. This
certainly stops ‘The wrong nut unscrewing”, which
“Tubal Cain” mentions; I imagine he has had some
joy in this direction before now.

How right he is regarding cheesehead screws,
often I have had to deal with screws which had been
fitted with hexagon heads which had been twisted
off by brute force and ignorance: it is really
remarkable how few people are endowed with that
sense of touch which seems able to gauge just how
much spanner can be applied to a set screw head,
without seeking the aid of penetrating oil, or heat.

“Tubal Cain” also mentions the socket screw
getting filled up with grit etc. this is worse when it
is full of damp metal dust which sets solid. This can
be avoided if an oiled soft wood plug is driven into
the socket when installed, it can easily be got out,
and should be replaced with another when finished;
yet how seldom have I had the joy of finding one.

Now on to Lock Nuts; the very name implies that
it should be put on the top of the full nut, I have
often come across them referred in old time engineer-
ing notes as ‘JAM NUTS’ which was exactly their
purpose. How anybody can imagine the thin nut
goes on first I cannot imagine: the old engine builders
knew what they were about when they originated
them. Imagine a nut constantly working loose from
some cause or another, and as several threads pro-
truded through the full nut, some bright chap cut a
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full nut in half, fitted it on top of the full nut, and
tightened it up; and the lock nut was born. D. K.
Clark’s ‘The Steam Engine’ has many illustrations
showing lock nuts in their proper place, and he
should know.

Finally the most effective and cheapest Jock nut
I have ever seen was produced by an old traction
engine driver, he took a full nut, and put a saw cut
nearly halfway through, then bashed the saw cut shut:
I have done likewise many times since.

Windmills

SIrR,—I am interested in the feasibility of using a
windmill for the generation of electricity. Can anyone
suggest a source of information of modern design
data regarding sails and control mechanism. Number
of blades, area of blades, amount of twist in blades,
revolution per minute at a given wind speed? Could
an aircraft wing section be the most efficient for
the blades?

Stratford-upon-Avon. R. G. Selman

Old engine

SiR,—I am just starting restoration of a model
horizontal steam engine and I am wondering if any
of our readers can throw any light on its origin and
when it was manufactured.

The engine has all the castings in gunmetal includ-
ing the backplate and flywheel and has what I call
early type slidebars in gunmetal.

Principal dimensions are:— length of bedplate
12 in., bore 1 in., stroke 1% in., flywheel diameter 6 in.

There is a large “V” cast into the steam chest cover
and under the bedplate is cast “Vesada PTAH”.
Christchurch, Dorset. A. G. Parkes
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JEYNES’ CORNER

E. H. Jeynes on bolts, nuts and screws

As usual, I was greatly interested in “Tubal Cain’s”
article under the above title, especially the researches
he has made into the history of these, also the
conclusions he arrives at regarding the use of square
and hexagon nuts and bolt heads. Personally, I have
made no special research on this subject, but the
conclusions I have come to entirely agree with his
statement that he believes the hexagon nut was well
and truly established early in the 19th century.

Now as he says, square nuts and bolt heads are
still in use today, the most common instances being
for rail fishplates and roof guttering; the Ilatter,
known as spouting bolts, are produced in galvanised
and in alloy, the bolt having a mushroom head with
a screwdriver slot. However, I do not agree with his
statement that all chequer plates are fitted and secured
by countersunk-head bolts with screwdriver slots, as
I have come across many instances of the bolts
being innocent of slots, which often presented a
minor problem. Large numbers of lathe chucks have
square-head jaw screws, or female squares to receive
a square ended chuck key. All the American lathes
I have worked on had square-head screws for the
toolboxes, and the majority of fixed and travelling
steadies had screws with square heads which the
toolbox spanner fitted, also the tailstock set-over
screws required the same spanner. But the fact
remains, that more force can be applied on a bolted
joint having square-head bolts and nuts using two
spanners, than can be applied when hexagon-head
nuts and bolts are used, without the spanners slipping
off, unless of course ring spanners are used.

1t has been my privilege (of which 1 always took
full advantage) over the last 70 years or so, to see
and in many cases to examine quite a number of old
engines, many of which were old when I was young,
and I have always noticed the intermingling of square
and hexagon nuts; and I cannot recall a single
instance where the nuts were all square. I have
never seen square nuts on glands. One engine I
photographed which was built about 1830 had square
nuts on the framework but hexagon everywhere else,
although most of the bolts were square headed.
Another interesting instance of square and hexagon
nuts on the same engine was the old ‘Dudley’ beam
engine, purchased in 1930 by Henry Ford, and
removed to his museum at Dearborn U.S.A. This
was probably the oldest rotative reversing engine in
the world, and is believed to have worked for
nearly 130 years, which would put the manufacture
around 1800. This engine had a mixture of hexagon
and square nuts, while all the visible bolts were
square-headed. This engine had some peculiar points
which I hope to comment upon at some future date.

An overcrank engine built around 1845, though
possibly earlier, has all hexagon nuts, but most of
the bolts are square-headed. The valve chest has
outward turned flanges on each side, by means of
which it is bolted to the cylinder, which has a
receiving flange, and to secure the cover. The surface
of the hexagon nuts suggests that they have been
replaced, or were filed finish to start with. The jet
condenser is below the bedplate, and secured to it
by square-head bolts and hexagon nuts. I imagine
the cylinder top cover is also bolted to the cylinder,
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Note square nuts on framework, hexagon nuts every-
where else.

but the wooden lagging prevents this being ascertain-
ed; I imagine all this bolting together was to avoid
using studs.

Having arrived at studs, I have often wondered
how many people when riding in a steam hauled
express train, have thought about the stresses im-
posed upon the cylinder head studs. There seems to
be great ignorance on the part of some engineering
examination question setters; a year or two ago, a
student put a query to Model Engineer, regarding the
question: “What is a Stud Box”: he was given the
correct answer, which the examiner would not
accept, saying it was for the production of studs,
in fact a sort of collet adaptor. How wrong he was;
for at least 200 years, stud boxes have been used to
insert and remove studs, my illustration comes from
the English Mechanic of 1865. I have had many jobs
requiring studs, and carried special sets of taps
consisting of five to the set, known as ‘Blind Hole
Taps’ the small amount of lead on these taps,
allowed the full thread to be carried almost to the
bottom of the blind hole. In hydraulic work especi-

continued on preceding page

An illustration of a Stud Box from “English
Mechanics”, 1865.




News from the SM.E.E.

At an informal meeting on Octo-
ber 26th last, the subject raised
was locomotive topics, and the
afternoon was started off by the
presentation of some colour slides
by Mr. J. Heap of preserved loco-
motives, views of the Stapleford
Park Railway and the Dart Valley
Railway.

Mr. G. H. Thomas referred to
his very neat eight-wheel L.N.E.R.
tender to %in. scale, and showed
a spring assembly detached from
one side. The tender was estimated
to weigh 401b., with 51b. loading
on each wheel, producing a de-
flection of 4 in.

Mr. W. H. Clarke, who is build-
ing a 5in. gauge 2-4-0 tank loco-
motive of the 1854-5 period, dis-
played a transparent plastic and
wood model for valve gear setting,
full size for 5in. gauge, equipped
with graduated sectors which give
angle readings for the lead of
the valves.

Mr. G. Hatherill described a

| CLUB NEWS |

5in. gauge model of a 0-4-0 out-
side-framed freelance battery loco-
motive which is mainly for use on

a small ground level track. A
motor car starter battery is
employed.

Crawley A.G.M.

At the A.G.M. of the Crawley
Model Engineers, Mr. R. P. Mayes
was elected Chairman, Mr. R.
Calder Secretary, and Mr. W. F.
Tingley Treasurer. The last section
of the rebuilding of the track will
be completed during the next three
months, and the running season
will start at the Easter weekend
and continue every Sunday until
the end of September. The Secre-
tary’s address is 17, Oakhill Road,
Reigate, Surrey.

And at Crewe

At the recent A.G.M. of the South
Cheshire Model Engineering
Society, the following officers

were elected:— Chairman—Mr. B.
Jenks, Treasurer—Mr. R. O.
Mayer, Secretary—Mr. H. Livesay,
21 Park Drive, Wistaston, Crewe.
Gerry Buck has accepted an in-
vitation to become an honorary
member of the Society.

New Ship Society

A new society 1s the Trafford
Model Ship Society, which will be
meeting on the first and third
Monday night of each month. The
Secretary is Mr. H, R. Foster, of
29 Cumberland Road, Urmston,
Near Manchester, from whom full
particulars can be obtained.

Tiverton Model Engineering
Society

Due to the success of the Exeter
Exhibition there seems to be
sufficient interest in the Tiverton
area to form a Model Engineering
Society, based at Blundells school.
Should anyone be interested, or
would like further details please
contact Mr. R. Tedbury, 4 The
Avenue, Tiverton.

February 21 BRomford M.E.C. Film
Show. Ardleigh House Community
Centre, 42 Ardieigh Green Road, Horn-
church, Essex. 8 p.m.

February 21 Stockport & District SME.
Hot Pot Supper.

February 21 Malden & District S.M.E.
Slides of Thames Ditton etc. by a
Member of the Public. Slides to be
given away after show.

February 21 East Sussex Model En-
gineers. Problems in a Nuclear Reactor
talk by Ron Draper. Mercatoria Hall,
St. Leonards. 7.45 p.m.

February 22 Hull S.M.E. Hobbies Exhi-
bition at the City Hall, Hull.

February 23 Chingford & District M.E.C.
""Steam Up at Track™. Ridgeway Park,
Chingford. 10 a.m.

February 24 Clyde Shiplovers & Model
Makers Society ''Ships Here and There™*
Mr. J. McKee. Partridge Halls, Burgh
Hall Street. 7.30 p.m.

February 24 Stafford & District M.E.S.
Talk and films on ‘‘Loctite’” by Mr. Kil-
cannon. New Inn, Stafford. 7.30 p.m.
February 24 Willesden & West London
S.M.E. Questions on model engineering
practice. Kings Hall Community Centre,
Kings Road, Willesden NW10. 8 p.m.
February 25 Sutton Coldfield & North
Birmingham M.E.S. Railway Film Show,
presented by T. Rowley (including film
of the Baddesley ""Garratt’") Co-opera-
tive Meeting Room, 286 Brookvale Road,
Erdington, Birmingham. 7.30 p.m. for 8

p.m.
February 26 Southampton & District
S.M.E. Colour Slide Competition. Con-
ference Room, Hospital Broadcasting
Association, Winchester Road, South-
ampton. 8 p.m.

February 26 Chingford & District M.E.C.
Talk on Photography by D. Capener.
Friday Hill House, Simmons Lane,
Chingford. 8 p.m.

February 26 Birmingham S.M.E. Pid’'s
Quiz. Clubhouse, [lishaw Heath.
February 26 Sutton Coldfield Railway
Society Festiniog Society (Midland
Group). Wylde Green Library, Emscote
Drive, Little Green Lanes, off Birming-
ham Road, Sutton Coldfield. 7.30 for
8.15 p.m.
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Dates should be sent five weeks
before the event. Please state
venue and time.

February 26 Cannock Chase M.E.S.
Open Evening. Lea Hall Colliery Social
Club, Sandy Lane, Rugby. 7.30 p.m.
February 27 Harlington Locomotive
Society. Guest Speaker still to be con-
firmed. Members please stand by with
slides.

February 27 Hull S.M.E. Engine Driving

Experience by Bob Sedman (Retired
Locoman). Trades & Labour Club,
Beverley Road, Hull (Room 3). 7.45

p.m.
February 27 Leyland, Preston & District
S.M.E. Meeting. Roebuck Hotel, Lley-
land Cross, Leyland, Lancs. 8 p.m.
February 27 Sutton M.E.C. “Introduc-
tion to Astronomy”” — A. Rains. Club-
house off Chatham Close, Sutton, Sur-
rey. 7.30 p.m.

February 28 Colchester S.M.E.E. Mem-
bers® Film Show. An 8mm projector wiil
be available. Clubhouse, OIld Allot-
ments Lexden, Colchester. 7.30 p.m.
February 28 Dublin S$.M.E.E. ‘‘Electric
Muffle’” by Mr. P. MacCabe. City Quay
School. 8 p.m.
February 28 Malden & District S.M.E.
Member’s Night.

March 1 S.M.E.E. Slide—Talk—"'Sugar
and Steam in Peru’” Mr. Heathcote.
Marshall House, 28 Wanless Road,
SE24. 2.45 p.m.

March 3 Leicester S.M.E. A.G.M. Royce
Institute, Crane Street, Leicester. 7.30

p.m.

March 3 City of Leeds S.M.E.E. ‘‘Tele-
graph and Telecommunications’’, a talk
and if possible, demonstrations by Mr.
R. 1. Atkinson. Salem Congregational
Church, Hunslet Road, Leeds 10. 7.30

p.m.
March & Guildford M.E.S. British Trans-

port Films by Mr. Potter. H.Q. Stoke
Park. 7.45 p.m.
March 5 Harrogate M.E.S. A GM.

Eccleshill Community Centre, Harrogate
Road, Bradford 2. 7.30 p.m.

March 5 Birmingham $.M.E. Lecture
and film *‘Flying Scotsman in America’”
by George Hinchcliffe, Secretary of
"'Flying Scotsman Enterprises’’. Friends
and wives will be very welcome for a
quaranteed interesting evening to all.
Staff Association Club on corner of St.
Vincent Street.

March 6 Glasgow S.M.E. Auction Sale
of Members” ‘‘odds and ends’.
Museum of Transport, 25 Albert Drive,
Glasgow. 7.30 p.m.

March 5 Sutto Coldfield Railway
Society. Films of Steam In Action (1958-
68) (Bill Garbet). Wylde Green Library,
Emscote Drive, Little Green Lanes, off
Birmingham Road,
7.30 for 8.15 p.m.
March 6 Harlington Locomotive Society.
Mr. Warwick Ormandy is coming a
long way to tell us about his very own
preserved ex GWR locomotive. 7.30

p.m.
March 6 Sutton M.E.C. Members’ Work.
Clubhouse off Chatham Close, Sutton,
Surrey. 7.30 p.m.

March 7 Lincoln M.E.S. Bring and Buy
Sale. Unitarian Chapel, High Street,
Lincoln.

March 7 East Sussex Model Engineers.
Workshop Topics, arranged by Stan
Garlick. Mercatoria Hall, St. Leonards.
7.45 p.m. -

March 7 Stockport & District S.M.E.
Bits and Pieces.

March 7 Malden & District Society of
Model Engineers. Single Channel Radio
Controlled Glider (Powered) by Den
Sullivan (if it has not crashed).
March 7 Romford M.E.C. Competition
Night. Ardleigh House Community
Centre. 42 Ardleigh Green Road, Horn-
church, Essex. 8 p.m.
March 8 Bracknell
Evening Run.
7.30 p.m.
March 10 Kings Lynn & District S.M.E.
Mr. John Parker will speak about
""Glass and its uses.”

March 10 Bedford M.E.S. Talk on Sign-
writing and Lettering. Bunyan Meeting
Hall, Goldington, Beds. 7.30 p.m.

Sutton Coldfield.

Railway Society.
Jock’s Lane, Bracknell.
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P R A

The Editor welcomes letters for these columns. He
will give a Book Voucher for £3.00 for the letter
which, in his opinion, is the most interesting published
each month. Pictures, especially of models, are also
welcomed. Letters may be condensed or edited.

Tool and cutter grinding

Sir,—I would like the opportunity to reply to the
letters of Mr. J. F. Hickle and Mr. A. Mackintosh
published December 20th.

The main point of both letters seem to be that I
am guilty of unfair criticism because I compared the
inexpensive Quorn with expensive commercially pro-
duced machines such as the Cincinnati and Jones
and Shipman (I have never seen a “Genny” cutter
grinder, I didn’t think they made one). This is not
the case. What I did criticise was the fact that the
expensive machine designed for use by skilled opera-
tors had extremely simple centre finding equipment,
whereas the machine designed for amateurs is
extremely complex, as well as being extremely awk-
ward in this respect. It seems to me that the
designer’s first thought was to get the machine
constructed, then work out how to operate it.

As to the machine not being professionally de-
signed, that is another matter entirely.

When the Quorn was launched upon the model
engineering world, it was given the extremely hard
sell treatment. Here was a machine which would
end all cutter grinding problems. No longer would
skilled grinders shy at the prospect of having to
regrind such awkward cutters as ball end slotting
mills etc. Here was the answer. Such phrases as
“before the advent of the Quorn” and the “Quorn
is a real wizard” commonplace. Also some features
of the machine were thought to be revolutionary
enough to warrant as application for patent rights.
However as the series progressed and the machine
began to take shape, I had a feeling that I had seen
it before, or something very like it. It looked suspi-
ciously like the small engraving cutter grinder pro-
duced by the firm of Gravograph of Troyes in
France. Further investigation showed that indeed
the Quorn was a modified version of the Gravograph
A.F.3 model.

The A.F.3 consists of a fully universal workhead
mounted upon a sliding bar, in exactly the same
way as the Quorn. The bar is fitted with a micro-
meter adjustment, exactly the same as the Quorn.
It’s even on the same end of the shaft. The workhead
has been modified somewhat. The A.F.3 had special
attachments to facilitate the grinding of single edged
engraving tools, but in the main the similarity with
the Quorn is remarkable.

The main difference between the two machines is
in the wheelhead. In the AF.3 it is fixed, there being
no advantage in having an adjustable head for grind-
ing engraving cutters, while the Quorn has the rise
and fall head carried upon a revolving base. The
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wheel spindle cartridge we know from the designer
to be an almost exact copy of a design recommended
by the Hoffman Mfg. Co.

So taking into account that the basic machine was
designed by a commercial firm of engraving tool
cutter grinder manufacturers, and was modified by
a Chartered Engineer, who is also a Master of
Science, and a Fellow of the Institute of Mechanical
Engineers, I consider it professional enough to
stand a little criticism from a mere grinding
instructor:

As to the idea that one should design a machine
before one can criticise anyone else, well 1 have
never subscribed to that particularly sterile dogma.
So long as the criticism is factual it can only help
to improve the original design. How many of us
have designed our own automobiles? Yet nearly
everyone is sure he could improve on present désigns,
and says so.

Just in case one thinks this answer is an evasion
of the issue, I would just add that the Editor has
for some time past had some articles of mine which
he promised to publish in due course. These articles
contain directions for the construction of extra
equipment, which will allow builders of the Quorn
to correctly regrind such sophisticated milling cutters
as staggered toothed ones, and also allow Quorn
builders to correctly regrind their blunt taps. There
will be more in the future, as and when I can get
time to think them up.

1 would also like to answer the other points raised
by Mr. Mackintosh if the Editor can spare the space.
1. No such grade as a tool and cutter grinder in
the U.S.A. Some years ago I was offered just such a
job by an agency recruiting labour for jobs in
America. Also toolmakers receive a higher rate of
pay than tool and cutter grinders. How inefficient of
Sperry’s to use such skilled labour on lower grade
work.

Para. 4

Surely Mr. Mackintosh does not think that I
recommend off-hand dressing for all grinding opera-
tion. I specifically wrote about cutter grinding. But
since he mentions thread grinding, my article in this
issue explains why it will not be possible to satis-
factorily thread grind on the Quorn.
Para. 7

The method I gave is the one used by such well
known toolmakers as Messrs. Dormers and Clarksons,
and I am sure they would be most surprised at
the suggestion that their cutters cut oversize. Also I
wrote about two flute slotting cutters, not multi
toothed end mills; there is a difference. End mills
have a centre hole in the cutting end, so you cannot
grind them to the centre anyway.

The method suggested by Mr. Mackintosh where
cutting edges are ground to the centre and the edges
crossed, does not leave a small portion of the cuttin
edges cutting at reduced efficiency. It leaves a smaﬁ
area that doesn’t cut at all. The cutter so ground will
not penetrate, as I explained. The analogy with the
drill point chisel edge is incorrect.

Para. 8

The reason behind cutters being used until a
predetermined width of wear land has developed is
to ensure that the cutter has an economic life
between regrinds, but is withdrawn from use while
still producing a good job. To regrind more frequently
is to waste valuable tool steel and equally valuable
time.

Cwmbran. W. M. Thomas
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Locomotive stand.

Sir,—Prompted by your remarks in the article on the
“Fury” locomotive, December 20th, 1 venture to
send you a photograph of an erection stand I made
for my 14in. scale Midge locomotive, a year or two
ago.

1t is a simple structure from 1lin. x lin. and
11in. x 1§in. angles with mild steel flat bracings.
The suspension arrangement consists of two lengths
of 2in. x }in. mild steel recessed a tight fit on the
buffer beams and secured with a bolt through the
draw hook hole. Pins % in. diameter a shrink fit in the
2 in. x %in., are carried in split bearings from 1 in.
square mild steel.

The engine can be swung full circle and fixed in
any position by tightening one nut on one bearing.
I do not think a worm and wheel for rotating the
engine is necessary, it turns very easily by hand
although of considerable weight.

I cannot consider building an engine of this weight
without the use of such a stand. I trust this will be
of some interest to you.
Farnsfield, Newark. Arthur Sherwin.
Track Safety
Sir,—May | take up your invitation of December
6th, to comment further on the problem of passenger
safety on miniature loco tracks.

We at Maidstone probably fall into the category
of a large passenger hauling society, conveying up-
wards of 20,000 fare paying customers on our
2,000 ft. track, and have therefore some useful
experience in this field.

During 1971 we examined every aspect of track
safety and trolley types in use at other clubs. This
study forced us to the conclusion that a guard rail
similar to Beech Hurst’s and a completely new concept
in trolley design was essential. The guard rail was
finished for the 1972 season at a cost of £400.00, a
lot of money I know but can one put a price on
injuring other people’s children? New trolleys were
built and existing ones modified within the frame-
work :— fixed legshields which will make contact
with the guard rail, proper brakes, gaps covered
with thick rubber, solid link coupling, handrails and
buffers.
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Add to this the adult supervision of loading and
responsible driving and every reasonable care has
been taken.

We do not claim any originality for our system,
it is just a collection of common-sense ideas.

Suffice it to say we have carried over 65,000
passengers since 1972 with only a damaged shoe to
mar our record.

There can be no justification in injuring .56
persons per thousand, the Council would have closed
us down years ago.

Finally, further to Laurie's point on communica-
tion, all the details of our safety measures were sent
to the Southern Federation. May I suggest that this
and other Societies’ activities in this important field
be made available.
Maidstone. R. H. Milliken,
Hon. Secretary.

J. E. McConnell

Sir,—In reply to Mr. Wilson’s request for information
on McConnell, the following may be of interest to
him.

James Edward McConnell was boxn in 1815 at
Fermoy, Co. Mayo. Being left fatherless when four
years old, he was brought up with his uncle
Alexander at Ayr. After a difference between them
in later years, he left to seek his fortune with 10/-.
He found employment with Girdwood & Co. of
Glasgow. He left them to become foreman with
Vernon & Co. of Liverpool, subsequently transferring
to Bury, Curtis & Co. He was a strong advocate of
balancing moving parts of engines, and his principles
were adopted on the London & Birmingham.

In 1842, at the age of 27, he was appointed Supt.
and Locomotive Engineer to the Birmingham &
Gloucester, with works at Bromsgrove. At that time
trains were worked up the incline by 4-2-0 Norris
engines. English builders had made two attempts to
produce suitable locos; Bury had built “The Bury”
and personally attempted to surmount the incline,
but only reached half way, and Mr. Goddard’s engine,
the “Surprise”, (designed by Dr. Church) was
destroyed when its stayless boiler exploded. “Hand-
some Mac” determined to have a go, the result
being the 6 coupled saddle tank with 18 in. x 36 in.
cylinders named “Great Britain”. This hauled 135
tons up the bank at 8 to 10 m.p.h., against the
Norris engines 53 tons, and was reputed to be the
most powerful engine in the country at the time
(1845).

Whilst sheltering from a rainstorm with other
engineers in a hut near the top of the incline in
1846, conversation turned to a subject which was
much argued about at the time, viz. the refusal of
the Inst. of C.E. to admit George Stephenson to
membership. Subsequently a meeting took place at
McConnell’s house at Bromsgrove at which C. F.
Beyer, R. Peacock, C. Geach and representatives of
the Birmingham Patent Tube Co. were present. It
was decided to form an Inst. of Mechanical Engineers
and circulars were issued convening a meeting at the
Queen’s Hotel, Birmingham on 7th Oct. 1846.
McConnell was chairman, Between drinking many
toasts, a set of rules was agreed upon, and on 27th
Jan. 1847 the Inst. M.E. was formally founded,
with Stephenson as first President. This is recorded
on a plaque on the portico of Curzon Street Station.

Continued opposite
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Parallel shank end

mills (E) and reamers Sets of Carbon

(R) high speed Taps & Dies
E R (Best quality)

1/16" 98 1.20 in wooden box. Each set contains
3/32" 78 1.08 Plug/Taper, Tap, Die, Die Stocks
g;gz ;g 181 . Tap Wrenches
3/16" 78 117 0.1,2,3,4,5,6,7,8,9, and 10BA
7/32" 78 123 Price £14.60 +45p carr. +VAT
Ut o8 131 1/8.5/32,3/16,7/32, 1/4, 5/16,
3/8° 96 1.68 3/8 M.E.
17;;§" Hg ;_gg Price £15.26 +45p carr. +VAT
5/8" 160 280
+20p carr.+ VAT ©

Set of H.S. tapping
drills in case

Sizes 0 BA-10BA
Price £1.55

PRESSURE GUAGES
3/4" or 1" OD

Gear catalogue
18p Comp. Catalogue 57p

BONDS ‘O EUSTON ROAD LTD.

EST ARUNDEL HOUSE EST
1887 RUMBOLDS HilLL 1887
MIDHURST
Phone 3424 SUSSEX Phone 3441

0-80, 0-100, 0-120, 0-150 Ibs
+20p carr.+VAT  phce £3.75 +15p carr. +VAT

Could you sell and then carry out minor

repairs to your customers’ Biood Volume

Computer, Tissue Embedding Centre, Hema-

Tek Slide Stainer, Thyrimeter and Reflectance
Meter?

Because of the expansion Ames Company
have created an entirely new job of

PROFESSIONAL PRODUCTS
REPRESENTATIVE

Salary around £2,500

who will be responsible for the promotion and sale of
Ames Instrument Systems to hospitals and other
outlets in SOUTH WEST ENGLAND/SOUTH WALES
and be able to undertake minor repairs on the spot
whilst arranging for our Bridgend Factory to carry out
major repairs.

Besides a progressive salary with annual merit and
promotion awards, there is a sales bonus based on
realistic targets; estate car, garage, telephone and
business allowances; life insurance and pension
schemes.

Ring Farnham Common 2151
(reverse charges)

or write to:

Mrs Nancy Morgans,
Personnal Manager,

Miles Laboratories,

Stoke Court, Stoke Poges,
Bucks SL2 4LY.

His feet now firmly on the ladder, the following
month the 31-year-old McConnell became Locomotive
Engineer of the Southern Division of the newly-
formed L. & N.W.R. with works at Wolverton.
Between 1851 and 1861 he built his famous 7 ft.
“Bloomers”. He also established schools, built
churches and founded a savings bank. For certain
reasons he retired from the L. & N.W.R. on 13th
March 1862, and was presented with a handsome
silver candelabra and a pair of silver flower stands
with his arms, crest and motto.

Handsome Mac bought an estate at Great Missen-
den and set up as a consultant engineer with an
office in Westminster. Already a magistrate, in 1873
he was elected High Sheriff of Buckinghamshire.

He died at his home at Great Missenden on 11th
June 1883.

Halesowen. G. Limb.

LBSCs Locomotives

Sir,—I was pleased to read the letter from Mr. John
H. Owen in Model Engineer No. 3501, regarding
L.B.S.C.’s loco, Sybil, the London & North Western
“Precursor”.

The old engine was originally from Carson and
was converted to a coal fired locomotive by Curly.
I had the pleasure of driving her on the Purley Oaks
track in 1952, and if I recall correctly, the grate
measured 15/16 in. wide x 24 in. long!

Those responsible for the disposal of the 23 engines
left by L.B.S.C. tried to ensure that they went to
people who would respect their background and not
try to profit by their origin. In most cases this has
been achieved. I am the proud owner of Olga, another
Carson rebuild by L.B.S.C. of a L. & N.W.R. Precursor
Tank in 3% in. gauge. Mabel and Jeanie Deans, both

Continued on page 180

UNREPEATABLE OFFER

MILLING CUTTERS, ALL BRAND NEW BOXED
OR SEALED H.S.S.

END MILLS — STRAIGHT SHANK

Usual Our Usual Our
Size Price Price Size Price Price
3mm 72p 40p 10mm 94p 60p
4mm 72p 40p 11mm £1.15 70p
5mm 72p ...40p 12mm £1.15 70p
6mm 72p 40p 1/8in 86p 50p

7mm 86p 50p 5/32in 86p 50p
8mm 86p 60p 3/16in 86p 50p
9mm 94p 60p 13/32in  £1.21 70p

SLOT DRILLS — STRAIGHT SHANK

Usual Our Usual Our
Size Price Price Size Price Price
2mm 76p 40p 8mm 92p 60p

2.5mm 76p 40p 10mm 98p &60p
3mm 76p 40p 12mm £1.24 70p
5mm 76p 40p

*ONE OF EACH ITEM (TOTAL 21) £10

Piease add 30p P&P
Minimum order £2 — Prices include VAT

BRADLEY & GARLAND ENG.
44 DIGLIS ROAD, WORCESTER

Tel: 355533 Day, 421110 evening
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LIVE STEAM SERVICES

SUPERHEAT STEAM OIL
Specially suitable for Cylinders of high pressure
Per litre tin ...
SCREWING OIL
High quality oil,
Per 250mli. tin
SOLUBLE CUTTING OIL
A highly efficient cooling oil, for drilling, milling and turning
operations. One tin mixed 40-1 with water gives approx.

gall. cutting fluid. Per 250ml. tin ... 40p
GRAPHITE PACKING

locos.
45p
very good when turning stainless steel.
.. 40p

1/16th dia. per yard 10p
1/8" dia. per yard 12p
1/8" square per yard .. 45p
3/16°° square per yard 65p
1/64" sheet sq. ft. ... 35p

Postage Extra

422 Upper Richmond Road West, East Sheen SW14

THE DORE BORING HEAD WITH THE
NEW POWER FACING DRIVE

Boring & facing
(200 cuts per in)
with power feed.
Available for
ML7, S7, ‘M.
ML10.

Delivery from
stock. Also

Dore 5’ opening
machine vise

for milling.
Send SAE (9x4)
for leaflets.

DORE ENGINEERING

1 DRURY LANE, DORE, SHEFFIELD.
Tel: 362307 — Visitors by appointment. No weekend service

BUILD YOURSELF
A CANNON

Kits available to build this
realistic model of a 32-
pounder ship’s gun of the
- % Nelson era. Cast iron barrel
approx. 16" long, weight 15 Ib., oak carriage. Com-
plete kit. £10.40. P. & P. (U.K.) 78p. Also available
—68-pounder Carronade and 13" land _ service
mortar kits. Further details S.A.E. please

H. L. PEARSON (M.E.)
5 Ruskin Ave., The Straits, Sedgley, Dudley, Worcs.
DY3 3DN

YOU COULD DO IT—IF YOU COULD SEE IT
And you CAN see with...

THE VERSATOR BINOCULAR
MAGHNIFIER

@® Head band mounting leaves both
hands free.

Fully adjustable for position and angle.

[ ]

@ Can be swung up when not in use and
is instantly available when required.

[ J

, PrismaticJenseglreli:vef.(he eyes ‘(()f b
strain and enable the finest work to be
STILL ONLY done over long periods.

£9.50 @ Complete with case and instructions.

inc. p. & p.
Mason & Gantlett Ltd. 2o surrey st., norRwICH

“CUB"" Mini Blow Torch Bk
l

"’No. 1000°’ Brazing Torch
up to 2,500°F A gt

up to 5,000°F

~.. | Combined gases
2| give smaller but
.| much hotter
flame than Cub,
perfect for all
§ hobby - crafts.
11 £13.35 inc

VAT, P&P

T R
Vest pocket size, yet iﬂ
will braze, silver-sol-;}
der smali jewellery .
items etc, soft solder, wy
strip  paint, putty.
burn-off oiled spark
plugs etc. Burns up ;
to 1hr on tiny gas °
cyl. Complete with 2
cyls and instruction book.
£2.92 inc VAT, P&P (extra cyls
60p per 2). 1010 Soft-solder bit
for Cub 92p inc.

MICROFLAME (U.K.) LTD.

“‘FREEPOST’’, RICKINGHALL, DISS, NORFOLK
Tel: Botesdale {037 989) 555

&/ 4

" De Luxe Set inc Lighter,
Bench Bracket, 6 Micronox, 3
Butant etc. £17.82 inc VAT,
P&P. 1009 Butane-only Tip for
low temperature work with
No. 1000 Torch £1.03 inc.
1P22 1BR

MODEL ENGINEERING SERVICES

DESIGNERS AND MANUFACTURERS OF WORKSHOP
EQUIPMENT IN KIT FORM, SPECIALLY DEVELOPED FOR THE
MODEL ENGINEER'S HOME WORKSHOP

Dore Westbury Vertical Milling Machine—Table size 163" x
51'‘, table travel 11°", cross travel 53"’, speeds, 1650, 790,
304, 188, 90, 34.5. M.E.S. Surface Grinder—Wheel dia. 5,
table 12 x 5°°, table travel 12", work height 73"". Rotary
Table Kits—Three types and sizes available. M.E.S. 5"
Capacity Steady-—Specially designed for the M.L.7 lathe. This
is a 4 finger steady, easy to construct. ldeal for supporting
boiler barrels. Quorn Tool and Cutter Grinder—Designed
by Prof. Chaddock. Castings, Ground Steel Bars, Bearings
and Drawings. Also a selection of grinding wheels and
diamond wheel dresser available.
S.A. Foolscap Envelope please for illustrated leaflets.

6 Kennet Vale, Brockwell, Chesterfield, Derbyshire S40 4EW
Tel: Chesterfield 79153 or Eckington 3218
Visitors Welcome by Appointment

Continued from page 206

SITUATIONS VACANT

Rare locomotive prints by Frederick Colyer

Footplate staff required for following

1885. Stirling Single £2.50. Frank Brown, o

55 Baldocks Lane, Melton Mowbray, Leics. Railways

Tel: Melton 4663. o-T Whipsnz}de, Knebworth, Oxford.
Wanted for Museum, Both volumes Pumps Full time for Summer Season

and Pumping Engines—Colyer. Townsend,
Didley Cottage, Clehonger, Hereford. P

£80 ‘“‘minimum’’ offered for M.E. volumes
1-80. (portions welcomed, available). Lam-
bert. 60 Salhouse Road, Rackheath, Norwich
NOR 01-Z. V-F

PHOTOGRAPHY

“Projector Kits”. Tax free model kits for
combined 2 in. x 2 in. and 2} sq. slides
25mm., stereo, View-Master recls, projectors.
viewers, microfilm, readers, overhead pro-
jectors, screens. Episcope kit (5 in. x 5 in.)
£16.80. Opticals, fan motors, lamps. S.A.F
for brochure stating interest. Marshall Smith
Ltd., 64 Norwich Avenue. Bournemouth. T-C
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Also station staff for Whipsnade
Active retired persons welcome.

Telephone: Whipsnade 872995 (day) or
Park Street 72627 (evening)

GENERAL
Penfriends Home and Abroad, S. A E. for
details European Friendship Society, Burnley.
Lancs. T-C

No model can be right without ‘‘raised-
rib’’ chequer plate. Three scales pending, 1"’
1" and 14''. S.A.E. for samples. Or £3
for steel plate 10" x 6 P.R. Products
Mead Mili, Mill Lane, Romsey, Hants. Te!
Romsey 512207. T/C

STUART INTERNATIONAL
ENGINEERS’ CLUB

MODEL

Offers an opportunity to contact fellow
members throughout the world via the
bi-monthly Newsletters and a chance to
fearn from experienced members whose
skills are listed in the Members’ Directory

For details write to:-

The Secretary (SIMEC),
54 Berkshire Road, Henley-on-Thames,
Oxon., RG9 1INA
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CLASSIFIED ADVERTISEMENTS

Rate: 5p per word. Minimum twelve words 60p. Use of Box Number 25p
extra. Display Classified Advertisements: £2.25 per single column inch
(Column width 2 in.). Full particulars on application. Advertisements,
with remittance, should be sent to Classified Department, Model

advertisements without giving any reason. Every care is taken to avoid
mistakes. but the publishers cannot be held liable in any way for clerical
and printing errors or omissions. Receipt of ‘‘copy’’ for publication
implies acceptance of these conditions by the advertiser. Whilst every

Engineer, P.O. Box 35, Hemel Hempstead, Herts., at least four weeks care is taken to exclude advertisements from doubtful sources, no

before issue, Classified advertisements must be pre-paid.
The Advertisement Manager reserves the right to refuse or suspend

advertisers.

responsibility can be accepted by the publishers for the bona fides of

WORKSHOP EQUIPMENT
OXFORD ARC WELDERS

Give you the full control of the welding
current essential for quality welding
from the thinnest materials upwards.
No gimmicks—ijust properly engineered
oil-cooled arc welders from £46.
Free catalogue from:

C. G. & W. YOUNG (Oxford Welders),

Colne Road, Twickenham, Middx.
Tel: 01-894 5168 & 01-894 7767.

Boxford or similar required. Cash avail-
able. Fowler, 15 Mossway, Newiongton,
Preston, Tel: 615306.

‘Wanted 3’ high precision instrument or
scroll 3-jaw and 4-jaw independent chuck.
Must be in good condiiton, R. V., W.
Berry, Orchard House, Burthorpe Green,
Barron, Bury St. Edmunds, Suffolk. P

CLERKENWELL SCREWS LTD.
108/9 CLERKENWELL RD., LONDON.
E.C.1. 01-405 6504
Welcome your enquiries for Brass and Steel
Screws, Nuts and Washers 0-8 BA in Rolled
and Turned, also 10-12 BA in Turned, Whit-
worth and B.S.F. in Rolled Threads only. All
Heads (Minimum one gross any one item).
Goods sent C.O.D. Post or on Payment of
Pro-Forma invoice. 24 hour service for stock
items. Orders of £2 minimum accepted.

PERFECTO

33” x 16” B.G.S.C. centre lathes, 5” and 7”
stroke hand and power shaping machines,
vertical slides, vertical slide vices, 23” rough
jaw vices, 3” plain machine vices.

Large envelope and stamp for lists,

Perfecto Engineering Co Ltd

Claymill Road, Barkby Road,

Leicester. Tel: 0573-768384.

Portass PD 10, 33 BGSC lathe, excellent
condition, chucks, faceplate. motor, vertical
slide and vice. £130 o.n.o. Also Perfecto
fixed steady £4. Tel: Fairseat 823110 (Kent).

P

Unimat, many extras, very little used.
Excellent as new condition. £120 value, for
£80 o.n.o. Tel: Chelmsford 320666.

Wanted Myford or similar lathe, prefer-
ably with accessories. Neale, Purshall Green,
Nr. Droitwich, Worcs, WRS ONL. P

Wanted. Countershaft swing-head. assembly
for Myford ML7 lathe. Also bench drilling
machine. Weedon, 19 Helmsdale Close,
Romford, Essex. RM1 4RS. P-Q

Bench Shaper, hand operated, tool slide
needs finishing £18. Tel: Cobham (Surrey)
3117. P

WANTED
Your complete workshop or
surplus machines for cash

BRADLEY & GARLAND ENG.

44 Diglis Road — Worcester
Tel: 421110 evn., 355533 day

Myford Super 7, M.L7 and M.L.IO,
Perfecto, Flexispeed and Unimat lathes
and accessories, etc., export arranged.
Quotations given for purchase of
complete workshops.
G. M. H. Bunce & Co. Ltd.,
206 West Street, Fareham (4136)

Clockmakers’ Broaches. Unused sets of 80
Stubs cutting broaches, each set comprising
sizes 1-80. A bargain at £4 per set. plus 30p
p&p (50p after March). B. Corbishley, 77
Congleton Road, Macclesfield, Cheshire. P

For Sale. Colchester 6’ lathe in very good
condition inctuding chucks, 240 volt electrics.
Delivery can be arranged. £125. Tel: High
Wycombe 881198, P

Quantity twist drills, reamers, end mills,
lathe tools, new. Small ballraces, woodruff
cutters, etc., list less 33%. Lists. Couzens,
Roseacre, St. Genny’s, Bude, Cornwall. P

Lorch 4°° plain lathe. 3-jaw, 4-jaw. Dr/
Chuck, Collets. Inch and Metric slides.
Motorised on stand. £65. Tel: Chepstow 2480.

P

PORTASS LATHES

— Satisfaction guaranteed —
Please send stamp for lists to:
CHARLES PORTASS & SON
Buttermere Works,
Sheffield §7 2AX

Wanted. Myford Super or ML7 lathe.
Must be in good condition. Tel: evenings.
Sheffield 882133. STD Code 0742. P
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COOKS OF BEDFORD LTD.

107 Midland Road
BEDFORD
Tel 59279

Stockists for

MYFORD

EMCOMAT

MAXIMAT

FOBCO
Full details on request or see these
items together with a very wide

range of tools and equipment
at our showrooms,

Little John 5’ lathe parts including tail-
stock turret. 57 dividing head and centre
with rotary table £29. Colchester woodturning
lathe. tools and accessories i h.p. £80.
Brazing hearth, gas gun and propane £17.
Bench grinder, bench drill, tand tools, drills,
electric motors. Brass sheet, rod. 1941
Standard Fordson tractor £170. Fly press.
Anvil, Tel Woburn Sands 583252. P

Wanted. Part «r complete workshop. Also
required 74"* to 104" loco complete or part
built, distance no object. D. Miller, 50
Fairfield Drive, Clitheroe, Lancs. Or tele-
phone: Clitheroe 24980 evening. MNOP

Myford stockists. Most accessories/spares
available for ML7 and Super 7. Enquiries
welcomed. General workshop equipment
new-secondhand. Electric motors, starters,
test meters, etc. Machine tools/workshop
equipment wanted. L. Terry Tools, Folly
Patch, Inkpen, Newbury. Tel: Inkpen 331
(anytime). P

AUTHENTIC RAILWAY
COLOUR PAINTS

Our 1975 lists are now available, and they
cancel all previous lists. As well as including
a number of new colours in our brushing
enamels range, various more popular colours
are now also available in dull finish as
standard.

We also stock Self etch primer, black oxidis-
ing salts for steel, gloss and matt lacquers
and varnishes.
Send S.A.E. for full lists to :
PRECISION PAINTS COMPANY,
P.O. Box 43, CHELTENHAM,
Glos. GL51 5HR.
Trade enquiries welcome.

Combination Tool new { h.p. 2750 r.p.m.
motor. Baseboard mounted. Fixed attach-
ments, surfacing, drilling, grinding heads,
multi  speed flexible shaft, handpiece. £35.
Dentists portable motorised dril! with hand-
piece 25, Rear Tool Post castings by
Hazelgrove. Duplex instruction book. Model
Engineers 1949, 1974 unbound complete
clean. Buyer collects. Cutler. 19 Woodlands
Road, Surbiton, Surrey. P

METRIC TAP AND DIE SET

Quality Carbon Steel—Set includes: 7
dies M3 to M12, 21 Taps (7x3) M3 to
M12, 2 dieholders and 2 tap holders.
All in metal case. Price £11.95.

HILKA MINIATURE SOCKET SET
— 1° DRIVE

39 pieces in metal box including: 11
metric_sockets, 4 to 12mm, 11 sockets,
sizes 0 to 10BA, 11 AF Sockets, sizes
5/32'" to {''. Price £7.75.

Complete satisfaction ¢r money refun-
ded. Cheque/PO with order. All prices
include VAT and P&P.

MILLHILL TOOLS LTD.,
STEVENTON, NR. ABINGDON, OXON.
OX13 6SW.

Milnes 33’ x 16”° lathe. BGSC gap. Over-
head countershaft. VGC. 6"’ 4-jaw. Faceplate.
Travelling steady. Drill chuck. £55. Morris,
90 Kingsfield Awenue, Harrow, Tel: 01-427
4625. P

Precision turned steel nuts 8, 6, 5, 4 BA
20p per 100, 2 BA 23p per 100. 1 & 0 BA
36p per 100, P & P 17p. C. Cooke, 68
Park Road, Enfield Wash, Middx. EN3 6(§RA

-R
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ANOTHER SCOOP OFFER
Gas Torch Kit—Suitable Propane, Bu-
tane, Calor—consists Super Gas Torch
with Micro Adjustable Vaive, Gas Line
Hose, Three Different Nozzies plus
special Sa'dering Bit. Worth £16 OUR
SPECIAL PRICE £9. Limited Offer. New
Design Drill Stand 1/16°°, ¥ £1. Full
range of HSS Drills. Prices on applica-
tion. Files still available. Send 15p for
tool lists and FREE File. CWO. P&PP
50p extra for overseas orders. NO
CALLERS. Money back guarantee.
B & B (Dept. ME), 17 Lingfield Road,

East Grinstead, Sussex.

Buck & Ryan for lathes and workshop

accessories. drilling machines, grinders, elec-
tric tools, surface plates. etc. 101 Tottenham
Court Road., London WI. TC

5” Twin Wheel double insulated
single
£19.50 inc. VAT +70p carriage.

Wanted 2 MT Myford coliets 1/16, 5/32,
7/32, 9732, 11,32, Buswell, 15 Tnerton
P

Grove, Coventry

Drill chucks new., Lushington Precision
Keyless 0-+ No. 1 Morse Taper £1.95 7/16 x
26 T.P.1. Female £1.63 including VAT,
Post and packing 37p each. Molesworth
Edwards, Greystones, The Hall, Martineau
Lane, Fairlight, Hastings, TN35 SDR. Tel:
Pett 2426. T-C

phase Bench Grinder.

WHITECOTE PRODUCTIONS
(Machine Tools) Ltd.,
Quarry Mills, Oxford Road,

Gomersal, nr. Leeds,
Yorkshire

Tel: Cleckheaton 3509

“'Stanley’s  apomecometer"’
Downhurst Avenue, Mill Hill, London NW7.

ARRAND LIGHT MILLING SPINDLE
with built in 1/4" Collet Chuck.
ARRAND BALLBEARING SPINDLE
with No. 1 M.T. Spindle bore.

Both these Spindles are suitable for
milling and drilling in the lathe.
ARRAND , SHEET METAL SHEAR
cuts 10g brass and 12g. steel, Designed
for holding in a bench vice.

For technical leaflets and price list:
UK enquiries please send 9'x4’’ s.a.e.
overseas cnquiries please send Inter-
national or Commonwealth reply cou-
pon obtainable from your Post Office.

ARRAND ENGINEERING

32 Farmway,
Braunstone, Leicester LE3 2XA
Tel: Leicester 896025 (STD code 0533)

Wanted: 45 degrees pocket reflector or
Nicholls, 12

OpP

MODELS & MATERIALS

Wanted 13°-3"" scale traction engine draw-
ings S;C Burrell or similar. also vertical
milling slide for Myford M’ lathe. Write
.Pacey, 7 School Street, Askam-in-Furness,

P

Cumbria. LAl6 7AG.

CHERRY'S

WE WILL PAY
THE BEST PRICES FOR MODELS ANY.
WHERE. WE REQUIRE MODEL LOCO-
MOTIVES FROM GAUGE O’ TO 104
TRACTION ENGINES, MARINE ENGINES,
STATIONARY ENGINES, EARLY TINPLATE
MODELS, BOILERS, ETC., ETC.

Single items or collections bought
Distance no problem
Write, call or telephone

CHERRY'’S LIMITED
62 Sheen Road,
Richmond, Surrey, TW9 IUF
Telephone: (01) 940 2454

PRICES!

Like most suppl:ers we are trying to
hold our prices stable for as long as
possible. Our pressure gauges at £3.60
and large injectors at £5 each post paid
are real value. These will inevitably rise
soon, so BUY NOW! The injectors have
proved so popular that there is now a
short waiting list.

For Sale. 34" gauge LMS class 5 at
present being re-built like new. Will be
available later thxs year for £650. For
details send S.AE

For complete range of ‘‘Aids for the
Model Engineer’’ please send S.A.E. to:
ASHDOWN MODELS,

“Witchwood’’,

Blackness Road, Crowborough,

Sussex, TIN6 2NA.

If you have a model to sell,
consult STEAM AGE. Though
specialising in Locomotives and
Traction Engines we are inter-
ested in buying models of all

descriptions.
59 CADOGAN STREET

STEAM AGE #eoluelguol 5843 4357

Twin cylinder steam pump, (Austen-

Walton). Fitted O rings, new. Test run
only £75.
Knaresboro, North Yorks. HG5 0QU. P

Haythornthwaite, Arkendale.

Castings in bronze, iron or aluminium

from your own patterns. Write The Steam
Shop, 21 Victoria Road, Earby. Lancs. or
Tel: Earby 3788. P-Q

Great Western Castle 71 G. for sale,

offers. 5'° G. engine taken in part exchange,
photos (returnable) sent. Sound investment.
Tel: 061-445 2976.

G.W.R. 52xx 2-8-0 tank locomotive, 5"
gauge for sale. Very high quality model by
F. Cottam, 1968 M.E_ Exhibition Silver
Medal. Fully working, with complete detail.
Offers and further information, Box No.
3123 (Lincolnshire) Model Engineer Office
P.O. Box 35, Hemel Hempstead, Herts.
HP1 1EE. P

SEE

SEVERN-LAMB LTD.
FOR

The larger Locomotives —
7% to 2° 0" gauge.

Boilers

Museum and Scale Models

Animations

LEADERS IN THE MODEL WORLD
Severn-Lamb Limited,

Western Road,
Stratford-upon-Avon Tel: 3878

Sale—complete drawmgs castings, mater-
ials, for Aveling 1 scale road roller. Plumb,
235 Spixworth Road, Old Catton, Norwich,

P

Help wanted for 21" Pacific. Hornblocks,
axle boxes, dummy springs. Trice. Lyndale,
New Road, Chilworth, Guildford, Surrey.

P

RAILWAY EQUIPMENT
For 34" to 104” GAUGES

Complete sets of track parts, points, bogies,
wagons, carriages, signals, etc. Electric,
Diesel and Steam Locomotives. Railway
planning and construction.
Send 20p for illustrated brochure.
CROMAR WHITE LTD.
““Mini Rail Centre'’, Durnsford Road,
London, S.W.I9. Tel: 01-946 1033

Wanted: Steam Roller or Traction Engine,
true to prototype, hand-crafted, operating or
not, fully painted and detailed, scale 1/30
or bigger. Your model will be greatly valued,
knowing how hard it is to separate oneself
from a scale model done with one’s own
hands. Write Box No. 3117, Model Engineer
Office, P.O. Box 35, Hemel Hempstead,
Herts. HP1 1EE. PQR

“CALDWELL INDUSTRIES

) LULING, TEXAS 78648 i
Catalog $1.00

= Machine Tools
I St:am Engims
ocomotives

I Steam Tractors I
Gasoline Engines

AII MA.P Books Carried in Stock

Wanted: 5°° or 34’ gauge locomotive, or
13 scale, or larger traction engine. Any
model complete or partially complete con-
sidered. Please reply to: J. E. Standley, 82
Lindon Drive, Alvaston, Derby or telephone
Derby 72632 any evening. P-Q-R

ONCE ONLY CHANCE
Discontinued prototype bench drilling
machines, l-phase, 3/16" cap., 94"’ throat
44" davlight, table 8'x 84", speeds 3000,
6000, 10000 rpm, with chuck. £50 each,
few only available. Callers or telephone
enquiries only.

Stanton-Thompson (London) Ltd.,
Lincoln Way, Windmill Road,
Sunbury-on-Thames, Middx. Tel: 88681

WOULD YOU CONSIDER SELLING
your 8” gauge, 94” gauge and 101" gauge
locomotives, track and also trucks. if you
would, then | would be most interested in
purchasing them — any condition.

Write this instance to

TITANIC SALVAGE COMPANY LTD,,

Crab-Cay, Ellastone, Nr, Ashbourne,
Derbys.

MODELS WANTED
OF ALL TYPES

Oakhill Museum, Oakhill Manor,
Nr. Bath, Somerset
Tel: Oakhill 210
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W.D. 5 Gauge Austerity 2-10-0 75°% com-
plete. All wheels, cylinders, coupling rods,
and most valve gear on the frames. Boiler
90%, tender wheels all turned, tender, water
and coal tank finished, all ‘“‘brass”. Wili
sell reasonable offer. Box No. 3118 (Wilts)
Model Engineer Office, P.O. Box 35, Hemel
Hempstead, Herts, HP! 1EE.

For sale. 8 pairs Bonds 24"’ gauge coach
bogies. New. £12 pair. The Ridge, Baslow,
Derbyshire. P

For sale. Small model beam engine, live
steam #£20 o.n.o. Ring Peter, evenings only.
Tel: 01-998 3343,

PEN-
MODELS

366 KERR ST.,
OAKVILI{I-E'D ONT.,

“Steam Shop”
VILLE O
(416) 844-6418

Reeves & Stuart Castings, Myford, Tools &
Materials, etc. M.A.P. Books.

Cat. 6-74 $1.50

Also Boats, Planes, Trains Zg-‘O’g
Platsics & Meccano
9-6 Mon-Thur. to 9 Fri., 5.30 Sat.

Boxhill frames, wheels, motion plate etc.
20. 74 gauge ‘‘Coffee Pot’’, frame steel,
rolled boiler shell, wheel blanks, crank webs
etc. £20. 100ft 71/10%”’ Ali Track, unused,
also wooden sleepers £25. ¢ H.P. 36V.D.C.
motor £10. Buyer collects. The Coach House,
Church End, Frampton-on-Severn, Glouces-
ter. P

COLLECTORS PIECES
Six 3’ gauge close scale working models
of the famous A3 Pacifics with corridor
tender now under construction. Two are
now sold and further enquiries should
be made to:
E. T. Bailey Engineering Ltd.,
Unit 13, Mill Lane, Wimborne, Dorset
Tel: Wimborne 5052

I have model heam engine believed to be
quite old, constructed almost entirely from
bronze/brass 12" high, 18" long, 94’ dia.
Flywheel, cylinder bore 13" stroke 3’'. Also
have large Brooks 2H.P. and Crompton
sH.P. single phase electric motors. Will
gladly exchange for veteran or yintage motor-
cycle or trike parts, can be dismantled
machine or engine, frame, tank, or just a
box of bits, damaged or rusty. W.H.Y.
inetresting? Can supply photograph of beam
engine to anyone interested. Box No. 3119
(Rugby) Model Enginecr Office, P.O. Box 35,
Hemel Hempstead, Herts. HP1 1EE. P

Hardwood boiler cladding. Timber for
models, faceplates, jigs, casting boxes, in-
strument cases, Etc, Send requirement with
S.A.E. Cook 118 Haig Avenue, Southport,
Lancs. P

Wanted, a live steam loco complete, paint-
work unimportant, any gauge to 34’’, I am
new to hobby and would like a reasonable
priced model, G.W.R. preferred, would con-
sider any type. Box No. 3122 (Devon) Model
Engineer Office, P.O. Box 35, Hemel Hemp-
stead, Herts. HP1 1EE. P

"
alternative fuels
STEAM CARS STEAM BOATS
are free from pollution
Small stationary engines, also traction
engines and locomotives all described.

Plans available.
Magazine and list, 45p ($1).
“STEAM”
KIRK MICHAEL, ISLE OF MAN, G.B.

For Sale. 34" Gauge tank loco, Bassett
Lowke cylinders. Dick Simmonds tested
boiler, good steamer. Fully detailed. Also
5" gauge two seater truck, Kennion parts,
ball bearing, also 100 feet 31" and 5" dual
track straight sections. Offers about £300
the lot or would separate. Seen in Lincoln.
Box No. 3120 (Lincoin) Model Engineer
Office, P.O. DBox 35, Hemel Hempstead,
Herts. HP! 1EE. P

l WORRIED ABOUT YOUR

BOILER MAKING?
THEN TRY:
JOHN SHORT LOCOMOTIVES
11 Sunnyview,
Winklieigh, Devon. EX19 8HS

FOR COPPER BOILERS FROM
24" to 74” GAUGE

Sadly selling brand new L.B.S.C.R. Lyons
class gauge one loco. This magnificent col-
lector’s item is spirit fired, true scale exterior
with sensible mechanics. Built to exhibition
standard, paintwork and lining has to be
scen to be appreciated, Cost in excess of
£500, best offer over £300 secures. Box No.
3121 (Middx) Model Engineer Office, P.O.
Box 35, Hemel Hempstead, Herts. HP1 1EEI;

Recently completed 13’ scale, coal fired
traction engine, all copper silver soldered
boiler tested. Reasonable offers Tel: 051-526
8550. P

Green Arrow 2%”’. Chassis complete, boiler
60°%, all drawings and castings to complete.
Stuart Turner W.C. Marine Engine, ap-
proximately % bore, tested only. Sheet
copper. 036”’. .5°* Grip-True Chuck. Clarkson
Autolock Chuck, No 4 Morse Taper. 57
Atlag lathe spares. S.A.E. particulars. Box
No. 3124 (Essex) Model Engineer Office,
P.O. Box 35, Hemel Hempstead, Herts. HP1
1EE. P and Q

Old time American 4-4-0 tender .loco 33
gauge for sale, on completion mid-March,
£500. Tel: 061-445 2976. Manchester. P

For sale. New sets of eight spur gears
for 14 Allchin. £12 per set, also tested
copper boiler for same £75. Tel: 061-223
2818. Kellett, 6 Alston Road, Manchestexii
18.

Pressure Gauges 4 and 1 diameters,
S.A.E. for descriptive list, F. Dinnis, 3
Ward Avenue, Cowes, Isle of Wight, PO31
8AY. T-C

5% gauge fine scale bullhead track parts for
sale. Suitable for display or passenger traffic,
Weatherproof. Foolscap S.A.E. for list, 50p
for sample parts. Martin Engines, Thame
Road. Haddenham, Bucks. Tel: Thame 2(';?2C

Model petrol engines, 4 stroke and 2 stroke
made to your specification, or any parts for
same. SAE for reply, B. Robinson, 45
Newport Street, Nelson, Lancs. Tel: Nelson
66753, T-C

5 Gauge 2-6-4 tank locomotive, rebuild-
ing, cleaning, painting complete, Regret sale
due move £250. o.n.o. Tel: 01-398 1632. P

Pre-War “O” or *‘I” gauge model locomotive
and coaches sought, made by Marklin, Bing,
Lowke or Hornby, good price paid. Proctor, 10
Church Hill, Patcham, Brighton. Tel. 5153940C

Alt, T-

Ready-built Model Aircraft, Boats, Cars, also
R/C gear, Engines, Steam Engines, Kits, Ac-
cessories, etc. Bought Sold and exchanged.
Tel. Godalming 21425. LNPRT

Wanted urgently 347/5” gauge locomotive
complete or in well advanced state. 1 Butt
Road, Bingham, Notts. Tel: Bingham 37694.

O-P

BOOKS & PUBLICATIONS

Wanted cyclopedia of engineering by
American technical society Chicago 1906.
Apply D. Carr, 83 Columbia Road, Gt.
Grimsby, South Humberside, P and R

Model Engineers. Bound and unbound
volumes. individual and indexes bought and
sold. Write enclosing S.A.E. to M.E.S.P.S.,
216 Coventry Road, Hinckley, Leicestershire
LE10 ONG.

DON YOUNG DESIGNS

Drawings for 14 Locomotives including
Mountaineer, Derby 4F, Rail Motors, County
Carlow, Elaine, Jersey Lily, 5in. G.B.R. Class 2
(inc. Some castings).

Foolscap S.A.E. for List No. 4 to:

Bardonela, Adgestone,
Sandown, l.o.W., PO36 0OHN

Assorted Model Engineers vols. 81-122.
Tel: Pontypool 4512 for details, All proceeds
to restore ex-G.W.R. loco 4150. P

CATALOGUE No. 12—I10p

New Enlarged Catalogue contains lists of
Drawings, Castings (including Don Young’s
new Derby 4F locomotive), Boiler Fittings,
Stuart Turner Castings, Bogies, Track, and
M.E. Materials.

Loco Parts [lod

Engineers
Hounds Road, Chipping Sodbury,
BRISTOL BSI7 6EE.
Tei: Chipping Sodbury 312204

Model Engineer. Nos. 3480, 3482, 3483 &
3484 (1974) required. Box No. 3125 (Chelm.
sley Wood), Model Engineer Office, P.O.
Box 35, Bridge Street, Hemel Hempstead,
Herts HP1 1EE. P

Can anyone help? Am anxious to purchase,
in any condition, provided that no pages
are missing, the following books, published
many years ago by Percival Marshall: Small
Dynamos and Motors, Induction coils for
Amateurs, Small Electric Motors, The Wims-
hurst Machine, The A-B-C of Dynamo
Design, Practical Dynamo and Motor Con-
struction. Any reasonable price and payment
in any desired currency. Reply to Box No.
3126 (Canada) Model Engineer Office, P.O.
Box 35, Hemel Hempstead, Herts. HP1 1EE,

P-Q
. Wanted. Bound volumes of Model Engineer
in good condition. Volumes 1, 36, 37, 38,
39, 40, 41, 42, 43, 119, 120, 124, 125, 132.
Offers please to the Editor, Model Engineer,
P.O. Box 35, Hemel Hempstead, Herts. HP1
1EE. T/C

Continued on page 204
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" Why wait if you want a 7" LATHE

WE HAVE MORE THAN 30 STOCKISTS TO. SHOW YOU THE
EMCOMAT 7 — THE MODERN, HIGH PRECISION MACHINE

Size : 33" Ht. of Centres x 18" between.
Built in motor and switch: 1 HP

IF YOU NEED A LARGER MACHINE ASK ABOUT THE NEW
MAXIMAT V8 — THE VEE BED LATHE 4“x 24"

All our lathes are drilled and wired to accept the unique independently
motorised 4 speed milling and drilling attachment.
This versatile accessory is easily fitted at any time.

Your nearest stockist is pro-
bably less than an hour away
fromyou—sendusthecoupon
and we will send you a full
Catalogue and your stockists
name and address.

PLEASE SEND ME INFORMATION OF THE MACHINE | HAVE g
O EMCOMAT 7 O MAXIMAT V8 0 MAXIMAT VI10P
NAME
AD D RES S o e s

ME1

ELLIOTT MACHINE EQUIPMENT LTD. BEC HOUSE, VICTORIA ROAD, NW106NY Tel : 01-9656408
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