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THE EMCO COMPACT 8 LATHE — Big Brother fothe Unimat 3

For the Model Engineer who has'graduated from a Miniature Lathe to a precns:on Specification —
8" swing machine within his price range for Turning, Facing, Taper Turning, Between centres 450
Screwcutting. Positive transmission by Centre height 105

" toothed belt and Gates-Power drive. _ Weight 58Kg

Telephone or write for coloured brochure and price list
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It’s hard to believe it’s so hrd...

The NEW

ASBO

EXTRA

2000

ALL PURPOSE
DRILL BIT

Thermo setting plastics

High strength cost iron
Manganese steel up to14%
Chrome-nickel stee!

T Vanadium steel

Stee! of Rockwell hardness 70
SET A.3,4,5,6,7 and 8 mm bits in plastic case £6.48
SET B. 4,5,6, 7,8 and 10 mm bits in plastic case £8.64

SET C.4,5,6,7,8,10 and 12 mm bits in metal case £11.88
Bits available singly

SPECIAL HIGH-SPEED DRILL BITS

SET HS1 1-10 mm in .5 mm increments in presentation
case £20.79

SET HS21.5-6.5 mm in.5 mm increments in presentation
case £9.61

Please send 9” x 4” S.A.E. for full details and order form.

Cutting through a hardened file

If it’s hard, the
ASBO EXTRA 2000

does not find it so!

The ASBO EXTRA 2000 will comfortably cut steel of
Rockwell hardness at high speed (tip withstands
1000°C). Hardened work need not be annealed. Steel,
cast iron, concrete, stone, brick, marble, ceramics,
tile, glass all come alike to the remarkable new ASBO
2000 long lasting drill bit. Percussion drilling too.
Available singly, or in sets in convenient, efficient cases.

DIY |ovee,| | MODEL ENGINEER
EXHIBITION
EX SEEQUR
15-29 October |STAND JANUARY 5-14 1978

Trade and wholesale enquiries invited.

Manufactured by ASBO Allzweck und Spezialbohrer GmbH W Germany

Sole UK Distributors: ASBO (UK) 119a HIGH STREET TEDDINGTON MIDDLESEX TW11 8HG
Tel 01-977 0878
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BARRIE VOISEY IPT-A NS

The model wheelwright specialists !!

Plans, Kits, Horses, Harness Kits, Wooden and Plastic Cart and Carrlage Wheels, Speclally
made fittings - materlals. Everything you need to make your own top quality model cart.
Plans and Accessories for Novice or Expert
BY MODELLERS — FOR MODELLERS
STAGE COACH. A fully detailed constructional drawing of a stage coach specially drawn from
the Bath Carriage Museum. As with all our scale drawings, every part is shown full size and includes
details of how to make the fittings, wheels, materials to use and cutting lists, thus enabling ANY
MODELLER to construct a really first class and valuable model. In addition, we can supply a wide

range of ready made parts, whesls, and materials through our speedy mail order service.

1/10 scale detailed plans with instruction sheets £3.80 plus 12p P. & P.
Moulded wheels to suit Stage Coach £1.64 plus 30p P . & P.
Sheet metal parts kit, including steps with tread pattern, all accurately
pre-shaped and drilled ready for bending. Over 80 parts £3.87 plus12p P. & P.
OTHER HARDWARE—Brass Strip, Axles, Pins, Bolts, etc., available.
NEW—COMPLETE RAW MATERIAL STAGE COACH KIT
Contains everything needed to build, including items listed above £27.17 plus £1.00 P. & P.

YOUNG'S BREWERS DRAY PLAN. Scale working drawings by kind permission of Young &
Co.’s Brewery, Wandsworth, of their working brewers delivery dray, now preserved for show work.
A traditional brewers dray carrying up to 14 barrels of real ale.
Plans only 1/8 scale £3.50, 1/10 scale £3.30, 1/12 scale £3.10. All plans pius 12p P. & P.
Wooden Wheels — Materials — Barrels available.
MODEL HORSE DRAWN VEHICLE KITS
“Our lete kits f ready to ble wheels with six t turned beech rims and pre-dritled hubs for easy wheel assembly, brass strip for tyres and
nave bonds. Selected hardwood cut to section. Steel axles, chain, sheet brass ready formed parts, brass wire and rod. All pins, screws, bolts, etc. Complete with
detailed plan and i ion sheets in at ive boxes. Size ‘A’ kits scaled to suit shires standing 54" to 61~ and size 'B’ 64" to 73" high., Measured to saddle top.
Farm Tip Cart. Size ‘A’ £10.51, Size ‘B’ £11.42. Romany Rose Gypsy Caravan Size ‘A’ £17.02. Log Waggon Size ‘8’ £15.07. All kits plus 85p postage
FULLY DETAILED CONSTRUCTIONAL PLANS
Farm Tip Cart—A £1.85, B £1.95, C £2.05. Dorset Waggon—A £2.70, B £2.80, C £2.90. R v Rose C A £2.64, B £2.80, C £2.97. Heavy
Farm Tip Cart—B £1.80. Hermaphrodite—B £3.00. Log Waggon—A £1.15, B £1.20, C £1.25. Milk Float—A £2.00, B £2.10, C £2.20. Spindle Sided
Cart—B £1.75. General Purpose Trolley—C £2.75. Light Delivery Van—(2 wheels) C £2.75. Four Wheeled Delivery Van—B £3.60. Farmers Float
~—C £1.75. Governess Cart 1/16 seale—-£1 63. Bent Panel Car—C £1.95. All plans plus 12p P. & P.

SHIRE HORSE HARNESS KITS. Contai iature horse b fally designed harness fittings, real leather precision machine pre-cut parts in tan
or black leather. Very easy to assemble and includes plan and specific bulldmg instructions. Three sizes available.
Everything for the Horse Drawn Vehicle Enthuslast

BARRIE VOISEY PLANS (ME4) — The Model Wheelwright Speclalists — 205 City Road, Fenton, Stoke-on-Trent, Staffs. Tel: (0782) 45854

CHERRY’S
OF RICHMOND

Our catalogue (plus supplement) available, price 30p including postage,
Overseas Air Mail $2.00

Some examples from stock:

1” scale Showman’s road engine.

14”7 scale Showman’s road engine.

2” scale Burrell-type traction engine complete with driver trolley.
31” gauge 4-4-2 LN.E.R. Locomotive and Tender “Maisie”.

34” gauge 2-8-0 L.M.S. Locomotive and Tender Class 8F.

5” gauge 0-4-0 Saddle Tank Locomotive.

5”7 gauge 0-6-0 Tank Locomotive “Speedy”.

We also stock the Stuart Turner range of castings and fittings, their catalogue 35p including
postage, Overseas Air Mail $2.00.

b 62 SHEEN ROAD, RICHMOND, SURREY (LONDON AREA)
CHERRY S LIMITED Telephone: 01-940 2454, Open 9 tc; 5.30; Weds. 9to 1;8ats.9to §
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A Commentary by the Editor

Toys and Hobbies Exhibition

Make a note in the diary for 20 to 25 March 1978
when the Toys and Hobbies Exhibition will be held
in the Granby Halls, Leicester. In case you haven’t
yet looked that far ahead, these dates correspond
with Easter and the Exhibition will also open on
Good Friday and Easter Saturday, the last two days
of the show. Times of opening are from 2 p.m. until
10 p.m. Operational railway layouts are included in
the many forms of leisure activities on display and
personalities from the sporting entertainment profes-
sions will be around to sign autographs.

Building a trailer in Meccano

Alf Dean, a retired haulier from Gosforth, has
just completed a one tenth scale model of a York
SL Teamster platform trailer using Meccano parts.
The model, which incorporates fully operational
landing gear and Hobo lifting axle suspension,
contains 3000 nuts and bolts, 1500 other compo-
nents, and took over 500 hours to build. To finish
it off, Mr. Dean intends to construct a tractor unit
with engine, gear box, and differential all working.
Hopefully, Model Engineer will also be able to
publish details of that.

w
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Cyanoacrylates Again

A somewhat misleading item of information re-
garding cyanoacrylate adhesives appeared in
M.A.P.’s quarterly trade newspaper, Model Hobby
Trader, summer edition. The article more or less
stated the same facts that appeared in M.E.
“Smoke Rings” on 19 August but added that the
antidote and solvent for these adhesives is Nitro
Methane, known to model makers as an additive
for fuel. Unfortunately, anyone reading the article
may be misled into thinking that cyanoacrylate
adhesive in the eye should be neutralised by the
use of this liquid, which is certainly NoT the case
as anyone who may have accidentally splashed
Nitro Methane into the eye will know. In fact the
eye has its own protection and apart from washing
well with warm water, no other treatment should
be necessary. However, prevention is always the best
cure and M.E. cannot emphasise enough the care
which should be exercised when using this adhesive.

Exhibition of Rail Art

Anyone in the vicinity of Messrs. Locke & Eng-
land Fine Art Galleries on the Parade, Leamington
Spa, between 4 and 19 November, should pay a
visit to Railart 77, the first National Exhibition of
Railway Art. The event is organised by The Mid-
land Area Group of the Wight Locomotive
Society in commemoration of the Silver Jubilee of
H.M. Queen Elizabeth II and the proceeds will go
to the World Wildlife Fund. Among the artists
whose work will be appearing are David Shepherd,
Terence Cuneo, David Weston, George F. Heiron
and C. Hamilton Ellis.

- Railway Calendar

Leighton Buzzard Narrow Gauge Railway Society
Ltd. has, for the first time, brought out a calendar
depicting, as one would expect, scenes from the
railway, both of steam and diesel traction. Copies
of the 1978 calendar are now available, price 30p
(40p with post and packing).

Marshall Portable Engine

In “Smoke Rings”, 19 August issue, it was
erroneously implied that the article and drawings
for the above engine, commenced by the late Bill
Hughes in July 1976, were to be completed by
Mr. R. Kibbey who has completed a model of the
engine from sketches and photographs of the full-
size engine.

Mr. Kibbey, in fact, is supplying his own
sketches to Messrs. Arnold Throp, Ivan Law and
Peter Southworth who will produce working draw-
ings for availability from Historic Steam of
Beighton, Sheffield. The serial will be continued
by Mr. Arnold Throp and the first instalment will
be published in the very near future. Model
Engineer apologises for any misunderstanding the
previous article may have caused.
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Trials winner Jim Shipman with Van Cormack the runner-up and Bob Bell (left) who took 4th place and won

the Concours d’Elegance.

THE 1977 New Zealand Locomotive Efficiency
Trials were run by the Canterbury Society of
Model & Experimental Engineers at Christchurch
on 12 and 13 March. The weather treated us well
on both days and entrants came from as far afield
as Nelson in the North and Dunedin in the South.

New Zealand hasn’t got the population to bring
a new crop of entrants each year, but we did have
a few, and for the regular entrants it was a happy
reunion. The Trials have the good effect of keeping
the various clubs in touch with one another.
Catering is an important part of these functions,
and this was taken care of by Mr. and Mrs. Colin
Brittenden with a willing band. of helpers. A social
function was held on the Saturday evening and
prizegiving took place following the Sunday lunch.

Previous trials have included a number of
novelty events. This year it was decided to lengthen
the efficiency run from 15 to 20 minutes and
eliminate the novelty events except for the three-
minute slow run and the Concours d’Elegance.

1088

Trials organising was in the capable hands of
Allan Orwin and a small committee and the Con-
cours judging was done by Allan Johnson from
Dunedin and Les Holdaway from Blenheim; this
was a difficult job well done.

Section One—Efficiency Test
We haven’t got around to building a dynamo-

* meter car in New Zealand yet and the rules for the

Efficiency run were as in previous years using the
formula taken from Model Engineer of 17 Feb-
ruary 1959—

Total Weight Hauled (Ib.) x No. Laps x 10

Weight of Fuel Used (0z.)

Steam was to be raised to 30 p.s.i. using char-
coal, after which the engines’ own blower must be
used, using fuel from the allotted supply. This is
“Raycarbo”, a semi-carbonised coal with a calori-
fic value of 12,800 B.T.U. per Ib. The contestant
was to run for 20 minutes with a load of his own
choice, after which the fuel is weighed and dis-
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tance counted to the nearest 1/10 lap. The con-
testant may run for two laps without his full load,
without losing points. Note—this rule has pre-
vailed since the first trials in 1971. Some con-
testants run light for the first two laps while others
prefer to load up at the start and get on with the
job without losing time by stopping to load up.

Section Two—3 Minute Slow Run

Maximum points 100. The shortest distance run
in three minutes wins, using throttle only, no
brakes allowed. If the engine stops the competitor
is out.

Section Three—Concours d’Elegance

Contestants are judged both before and after
their run and points are allocated for appearance
and tidiness of both locomotive and driver. The
Christchurch track is 472 ft. per lap with rails for
5 in., 3} in. and 2% in. gauge rolling stock. There
are three 90° bends and one “S” bend, all 35 ft.
radius. There is a rise of a few inches through the
“S” bend and a fall through the station.

Run No. 1. First man away was Bill Downing
from the Otago club, Dunedin, with his 31 in.
gauge 4-8-4 Uranus, originally built by Bill
Jackson of Christchurch. Bill didn’t get very far
before coming to a stop with low steam pressure.
He said his grate was choked. The “Raycarbo”
fuel we use comes from the North Island, it is an
excellent fuel for small locos but contains a lot of
fines and we have been using a finer screen lately,
so we tipped all the carefully weighed coal back
in the bin and got out our old screen to get the
next contestant steamed up and promised Bill a
re-run later.

Run No. 2. A newcomer to the Christchurch track
was Dave Ward from Dunedin with his 21 in.
gauge American type Freelance Pacific. Dave
started away with three adults making a total of
616 1b. He ran 24 laps in a fast, no trouble run
using 18.55 oz. of fuel, which was to finish in 12th
place. In the three-minute slow run he came third
with a distance of 72 ft. 3 in.

A small group of spectators followed each loco
as they made their slow runs. A smooth, sensitive
regulator and reasonably good valve timing is
essential in this event. Surprisingly, the smaller
locos seemed to be more docile than the big ones.

Run No. 3. Peter Holdaway from Blenheim with
his 2% in. gauge 4-6-2 N.Z.R. AB is no stranger to
the Christchurch track and with a total of 670 Ib.
ran 24.4 laps and on 21.8 oz. of fuel to make 13th
place. He had one stop with a derailed trailer,
otherwise it was a good run. He won first place
in the three-minute slow run with a distance of
64 ft. 04 in. Driver and engine were well turned
out and came third in the Concours.
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Bill Downing and son, Colin, with “Uranus”.

Run No. 4. Tom Mountford was the first trials
competitor from the Timaru club and it was his
first go at competition driving. His 24 in. gauge
Fayetie is older than the writer’s and has done a
lot of running. Tom had a lot of slipping trouble
and shed one passenger, then with a load of two
adults totalling 417 1b. he completed 16.4 laps
using 16.4 oz. of fuel to finish in 15th place. On the
slow run he travelled 111 ft. 11§ in. to make
seventh place.

Run No. 5. John McGhee from the Otago club
with his 31 in. Juliet made this run with three
adults totalling 644 1b., a comfortable load for the
Juliet. Apart from one derailment of the trailer it
was a no-trouble run, in fact second fastest run of
the day totalling 25.6 laps using 14.89 oz. of fuel
and finishing in ninth place. On the slow run John
travelled 89 ft. 11 in. to take fifth place.

Run No. 6. Bill McGhee, father of John, was
driving his 5 in. G. & S.W. 0-6-0 tank. This is a
beautiful piece of craftsmanship and was winner
of the 1976 trials. Bill started away with 12 adults
on four trailers but had severe slipping trouble.
He cut the load down to nine adults on three
trailers totalling 1858 1b. and ran 13.1 laps. Having
watched this loco on its winning run at Dunedin
it was disappointing to see it finish in eighth place.
He finished ninth in the slow run with a distance
of 283 ft. 14 in.
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Bill and John McGhee inspect . Renshaw’s
“Grange”. :

Run No. 7. Stewart Andrew made this run driving
Jim Shipman’s 5 in. gauge 0-6-0 Simplex and was
the first home club member to run. This is another
beautifully finished loco and ran second at
Dunedin last year. The load was 13 adults totalling
2,680 Ib. This was a good run with speed increasing
as the run progressed. Simplex burned 31.01 oz. of
fuel for 17.3 laps to finish fifth. Simplex stopped
on the slow run. v

Run No. 8. Gerry Marshall was a member of the
Blenheim club when he first ran his 5 in. gauge
11 in. scale 4-6-4 N.ZR. WW tank loco at the
Christchurch trials in 1974 and won first place. He
is now living in Christchurch and when he gets his
new home fixed up the WW will get some needed
attention. However, after a good start with 12
adults and 2495 1b. total the WW ran 21.9 laps on
4247 oz. of fuel to finish seventh. The WW
stopped on the slow run.

Run No. 9. Lindsay Downing is a member of the
Otago club and his well-finished 5 in. gauge 0-6-0
Simplex is a regular entrant at trials. With well-
controlled slip he made a good steady run with a
load of 13 adults totalling 2599 1b.; he ran 18.3
laps on 24.9 oz. of fuel. When his score went on
the board with 4150 points better than the pre-
vious best it made a few eyes pop and one won-
dered if the longer running time this year was
favouring the bigger locos; however, more was to
come and Lindsay finished in third place. Simplex
stopped in the slow run.

Run No. 10. Stan Vernon with his 3% in. gauge
P. V. Baker, now over a quarter of a century old,
took a comfortable load of four adults totalling
811 Ib. He ran a steady 18.9 laps on 16.93 oz. of
fuel to finish in 11th place. His slow run tally was
167 ft. 3 in. which gave him sixth place.

Run No. 11. Bill Downing made his re-run with
his 3% in. gauge 4-8-4 Uranus. With five adults
Uranus did 14.1 laps with the 795 1b. with a fair
amount of slipping. It could be that those eight
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small wheels are carrying some weight which
should be on the drivers as the 3% in. gauge locos
that ran ‘before and after carried heavier loads
and ran more laps. Uranus burned 24.27 oz. of
fuel and finished 14th. In the slow run Uranus
travelled 246 ft. 5 in., finishing tenth.

Run No. 12. Bob Bell from the Otago club is well
known around South Island tracks. His 31 in.
gauge Mallard, originally built by the late Bill
Cleine of Timaru, has previously had derailing
troubles on the Christchurch track. However, Bob
has got that problem sorted out and made the best
3% in. gauge run of the day. With six adults total-
ling 1166 Ib. he did 21.2 laps non-stop on 15.8 oz.
of fuel to take fourth place. In the slow run he
was sixth with 111 ft. 0 in. Driver and loco were
immaculately turned out and were placed first in
the Concours.

Run No. 13. Perhaps No. 13 is an unlucky number
for it just wasn’t Derek Renshaw’s day. He is a
member of the Nelson club and travelled 540 miles
to compete in the trials. I saw his 34 in. gauge
Great Western Grange running on the Blenheim
track and was very impressed by its sleek per-
formance and regarded it as a dark-horse for the
trials. Derek started off with six adults on two
trailers but just couldn’t get any pace. The load
was reduced to four adults totalling 738 Ib. but he
still had severe slipping and gave up after 6.3 laps.
There was a very rigid coupling link between
trailer and tender; it was pulling on an angle and
may have had something to do with the problem.
The track was good at this stage and the 3% in.
gauge runs before and after were fast. The
Grange had used 10.97 oz. of fuel and this put him
in 16th place. In the slow run he stopped so we

Bill McGhee, last year's winner, tops up his
G. & S.W.R. Tank with water
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can only say—befter luck next time, Derek; the
Grange was fourth in the Concours.

Run No. 14. Murray Brown from Blenheim made
the first run on the Sunday morning with his 31 in.
gauge Juliet. Starting slowly, his speed increased
and with a load of three adults totalling 689 Ib. he
ran 20.1 laps non-stop using 12.7 oz. of fuel to
finish in tenth place. This was a very good effort
considering he was driving with a very painful
and heavily bandaged hand. He then went on to
take second place in the slow run with a distance
of 72 ft. 1 in.

Run No. 15. This run was awaited with great in-
terest as Jim Shipman’s 5 in. gauge Simplex is now
well run in and Jim had had time to learn just
how to handle it; and with all the weight concen-
trated on the drivers a Simplex is hard to beat in
any case. With 12 adults on four trailers totalling
2380 Ib. Jim got the load under way smartly and
worked up a pace. Passengers on this trip were
made to lean in on the curves. A trailer derailment
spoilt an otherwise perfect run but Simplex got
under way again and the score went on the board
with an unbeatable lead of 6521 points over
Lindsay Downing’s sister Simplex. 23.3 laps were
run on 21.55 oz. of fuel to gain a well deserved
first place in the 1977 Trials. Simplex was ninth
in the slow run with 200 ft. 0

Run No. 16. The writer’s 12-year-old 2% in. gauge
Fayette with son, Ian, driving was next on the
track. With 1,430 miles on the counter a complete
overhaul is called for but will have to wait until
her new stablemate in the shape of a 37 in. gauge
Britannia comes alive. A few urgent jobs were
attended to meantime. Ian wanted to take a 700 Ib.
load, so, as passengers, Stewart Andrew and I
each nursed a 20 1b. concrete building block. With
a total of 691 1b. Fayette went on to run fastest
laps of the day with the lever one notch off middle
using 8.32 oz. of fuel for 26 laps to finish second
between the two Simplexes. Fayette was fourth in
the slow run with 82 ft. 1 in. and second in the
Concours.

Continued on page 1099
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Top left: Jim Shipman’s winning “Simplex”.
Above: Gerry Marshall with his 4-6-4 N.Z.R. WW.

Below: U.K. visitor, Monty Wells, studies the 1974
winner, Gerry Marshall's NZR ww.
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A
COMPRESSION IGNITION
ENGINE

In the late 1940s, small “‘diesel-type” engines made an appearance, competing with
the petrol engines which were already popular. This article describes a 1.25cc
engine designed and built by Mr. C. C. Whitehead. No castings are necessary.

THE LITTLE ENGINE described herein is interesting
for two reasons. Firstly, it was made before any
information on the design of such engines was
available in this country, so that there was a cer-
tain amount of experimentation by the writer
before the final design was arrived at. Secondly,
this particular design seems to be very efficient, in
comparison with some later commercial designs,
in regard to the matter of fuel consumption. There
are also some controversial points in the design,
though the actual model itself operates very well
indeed, and is easy to start.

The engine is ¢ in. bore by § in. stroke, with
variable compression, and drives an airscrew of
9% in. dia. by 5 in. pitch at between 3000 and
6000 r.p.m.: weight, complete, 5 oz.

There is no difficult soldering or brazing work
to be done in the fabrication and assembly, though
the whole of the components were machined
and/or filed out of the solid, as no castings were
available. The latter procedure is not quite so
arduous as it sounds, since with these small engines
the amount of metal to be removed is not great,
and the most difficult part to shape is the crank-
case, which is made of soft material.

Having no previous information or experience
available as a guide, the writer assumed that a
design which was virtually a scaled down version
of a normal two-stroke engine would be satisfac-
tory.

Since the compression ratio must be high, it
meant a deflectorless piston, so the prototype was
the “Villiers” four-port engine, but with the port
shapes modified. There are thus two transfer and
two exhaust ports.

The first part to be tackled was the crank-case,
made out of a piece of 2 in. dia. aluminium rod,
2 in. long: (A casting would be used now.) A dia-
meter was scribed after the rod had been faced,
and a centre-punch mark made { in. off the centre
of the diameter.
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Mounting the rod in an independent-jaw
chuck, and using the mark as centre, the
crank-case well is bored out, and the housing for
the crankshaft journals. Mounting the piece upon
a brass mandrel turned to fit the well, the outside
of the crankshaft journal housing is turned, and
also the part of the exhaust-ports where they
pierce the crankcase.

The mandrel is now mounted upon an angle-
plate and the piece carefully aligned so that the
axis of the crankcase well is on the centre-line of
the lathe, so that a hole drilled from the back
centre will meet the crankcase precisely. Such a
hole is now drilled into the crankcase well, and
reamed to 7/16 in. dia. Then with a fine, square-
tipped boring tool, the transfer channel is bored
out, 1/16 in. broad by 3/32 in. deep. The seating
for the cylinder liner is faced off true.

Taking the piece out of the lathe, the outline of
the crankcase outside profile is scribed on the
faces, and the metal removed to this profile by any
convenient means. (The writer used the file.) The
crankcase job is completed by drilling the fixing-
bolt holes in the lugs, the six holes for the crank-
case cover, four for the inlet spigot, and three
close together for the inlet port, the latter finished
to the proper size and shape with a Swiss file. It is
convenient, but not essential, to drill and tap
(4 BA) a hole in the bottom of the crankcase for
a drain-plug, a 4 BA brass cheese-headed screw,
1 in. under the head. :

The channels forming the connections between
the transfer port channel and the crankcase, and
at the same time the clearance spaces for the con-
necting rod, are carefully chiselled out with a cold
chisel of % in. face, and finished with a draw
scraper.

The crankcase cover is a straightforward job of
turning on a piece of aluminium rod, 1% in. dia.
It is best to leave the fixing-holes in the crankcase
until those in the cover have been drilled, when
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the cover can be put in place and used as a jig,
not forgetting to make a couple of coincident
centre-punch dots on cover and case as “fitting
marks”. The latter remarks also apply to the inlet
spigot, turned out of % in. dia. aluminium rod.

The cylinder cover is turned from % in. dia.
aluminium rod, bored and tapped % in., 26 t.p.i.
(See later on cylinder liner.) Likewise the “spinner”
(if required, if the engine is used for model air-
craft).

In the writer’s model, the flywheel, crankshaft
and crankpin were all turned separately, screwed
and brazed together, but they can with advantage
be turned integrally out of the solid, ¢ in. dia.
silver steel.

The outer locating nuts for the crankshaft are
turned out of § in. dia. mild steel.

Main crankshaft bearing bushes are of phosphor
bronze as are also the big- and little-end bushes.
(This is a controversial point in design.)

The cylinder liner is of “K.E. 805” steel, turned
from 1 in. dia. rod. This is best turned in collets,
except that the initial roughing out can be done
in a 3-jaw chuck. Alternatively, the “blank™ for
the cylinder cover could be bored and tapped first,
before turning the outside, and used as a jig for
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boring and finishing the cylinder liner. Rough turn
the outside of the liner, and screw the upper end
to fit the cover. If using the cover as a jig, screw
the externally roughed liner into the cover in place
in the chuck. Finish the outside of the liner, and
drill and ream or bore the bore to within about
.001 in. of the finished size. Get a smooth surface
on the finishing cut, it will save a lot of work with
the lap, later on. Cut and file the flange square,
and drill the holes for the fixing bolts. Using the
liner as a jig, mark and drill the holes in the
crankcase facing for the holding-down bolts. Fit
the liner on the crankcase, with the bolts, and
using the ports in the crankcase as jigs, drill and
file out to shape the inlet and exhaust ports.

Removing the liner from the crankcase, mark
out the position of the transfer ports (this needs
some care), drill and finish them to size. Likewise
finish the skirt of the liner.

Now make up the expanding lap, and with a
little No. 600 flour emery and oil, start to lap out
the liner. Commence the job in the lathe, and
don’t start with the lap set too tight, or it will
bind as soon as it heats up. As soon as the tool-
marks are lapped out, take the liner out of the
lathe, and finish the lapping job by hand (this is
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rather tedious, but is essential, if the bore is to be
truly parallel and dead smooth). Work the lap in
and out with a “figure-of-eight” screwing motion,
and turn it end-for-end frequently, re-adjusting
the lap by screwing up the end-nut as soon as a
little slackness develops. When finished, rinse the
bore out with petrol. Then rinse the lap well, and
finish the lapping in the same way with a little
metal-polish. Rinse the liner again. The bore
should look like a mirror when the liner is held up
to the light.

The piston needs to be either made of mild steel
or cast-iron and case-hardened, or it can be made
of carbon or K.E. steel (same as the liner) and
hardened. The writer found the latter more satis-
factory, from the point of view of wear. Remem-
ber, it is the hardest member that wears more
quickly, and it is easier to replace the piston than
the liner. Turn it a little oversize, and harden or
case-harden. Then mount it on a mandrel in the
lathe and lap it. Unfortunately, it must be
hardened first, on account of the danger of dis-
tortion. The writer lapped the piston by mounting
a piece of fine carborundum stone (“Turkey slip™)
in the tool-rest and with the liberal application of
oil and light pressure with a high lathe-speed
working it backwards and forwards along the sur-
face until the piston was-a push-fit in the liner. If
the mandrel is a piece of ¥ in. brass rod, eased
down by a few thou, it can be used as a handle for

‘the final lapping in the cylinder bore, using metal-

polish (not emery or carborundum) and plenty of

oil. Clean and rinse both thoroughly afterwards.
The connecting-rod is made of # in. steel sheet

(gauge plate), drilling the holes first, then mounting
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CARBURETTOR JET @

CONTRA PISTON

on mandrels in the lathe (of 3/16 in. and { in. dia.,
respectively) to turn the web and bosses. Then the
connecting rod is hardened and tempered (deep
blue) in a sand-bath. The bushes are then turned
about .0003 in. oversize on the outside diameter,
and the same amount undersize on the inside dia-
meter, and forced into place, carefully, between
the smooth faces of a parallel clamp or vice. Then
ream out the bushes to size, after drilling the oil-
hole in the big-end.

The gudgeon-pin is a length of 3/32 in. silver
steel rod carefully lapped to fit the small-end
bush.

The gudgeon-pin bearer is of phosphor bronze
(cast-iron would be as good). In case of any slight
error in cutting the ports in the liner, a suitable
washer can be inserted between the underside of
the piston head and the gudgeon-pin bearer, or a
little metal faced off the top face of the bearer,
whichever is applicable. The bearer is fixed in the
piston by means of a No. 6 BA countersunk-
headed steel screw through the piston crown, the
hole in which is countersunk so that the head of
the screw lies flush, or slightly recessed. (To ensure
gas-tightness, use a thin paper washer between the
bearer and piston, and smear the screw with a little
gasket compound before assembling.)

The contra-piston is made of the same material
as the piston, but since there is little or no relative
movement between it and the liner, it need not be
hardened, though it must be lapped to size just as
carefully as the piston.

The “diesel head” is made of phosphor bronze
(% in. rod) with a 4 BA cheese-headed steel com-
pression screw. A handle is provided by a piece of
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1 in. taper pin through the head, and a spring
washer under the head to steady the screw.

The carburettor choke tube is of 3 in. dia. alu-
minium rod. The jet was made from a piece of
3/32 in. outside diameter brass tube, sweated into
a hole drilled into the head of a No. 6 BA brass
screw.

The screw is drilled from head to shank with a
No. 50 drill. The head end of the hole is opened
out to fit the 3/32 in. tube (about 3/32 in. deep).
The writer used a piece of No. 6 BA studding,
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drilled through with a No. 50 drill, as a piece of
3/32 in. tube was not available at the time. The
final part of the hole in the screw, to form the jet
itself, is drilled through with a No. 80 drill (this is
the last 1/32 in. of the hole). The jet needle is a
miniature gramophone needle (“Silent Stylus”)
soldered into the hollow nut, which carries a spring
clip of piano wire as a steady for the “throttle”. A
1/32 in. taper pin soldered to the top of the nut
forms the handle for adjustment.

The lid of the fuel chamber, upon which the
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choke-tube is mounted, is turned from either a
piece of 1% in. dia. aluminium tube, or 3/16 in.
aluminium sheet. The filler hole cover is cut with
scissors from a piece of No. 30 s.w.g. phosphor
bronze sheet, and riveted in place with a 1/16 in.
brass rivet. The fuel chamber itself was turned
from a piece of 1% in. dia. “Perspex” rod, and the
four lugs filed out from the flange left after turn-
ing. Tt is secured in place by the four lugs bent
inwards from the flange of the cover.

A No. 8 BA brass screw, with a spring washer
under the head, secures the choke tube onto the
spigot on the engine, engaging with corresponding
holes in the spigot, according to in what position
it is desired to have the engine (i.e. running the
engine upright, inverted, or on its side).

Lacking any experience with “diesel” engines,
the writer made up an alternative “petrol head”,
to give a compression ratio of about 6 to 1, and
take a 1 in. miniature sparking plug or the new
“Glowplug”. However, the performance and
starting qualities of the engine, not to mention the
overall power-to-weight ratio, were so superior
when operated as a “diesel” that the use of the
“petrol head” was discontinued, though as a
“marine” engine, where the weight is not so im-
portant, the slower speed and “gentler” action of
the petrol version is conducive to longer life.

On final assembly, the inlet spigot is fixed on the
crankcase in its proper position over the inlet port
by means of four No. 8 BA cheese-headed steel
screws. The piston, gudgeon-pin bearer, gudgeon-
pin and connecting rod are assembled.

The main crankshaft bearing bushes, turned out
of 5/16 in. phosphor bronze rod, are forced into
place in their housings, and reamered through. The
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crankshaft, with flywheel and crankpin assembly,
is carefully lapped to size, put in place, and
secured with the locating nuts.

There is a little wangle necessary here in assem-
bly. Fix the big-end in place with the piano-wire
circlip before fitting the cylinder liner. Fix the
liner in place, after lubricating, by sliding it over
the piston and bolting in place with the four No. 6
BA cheese-headed steel screws. Put a few drops of
oil in the crankcase, and bolt the cover on. Put
the contra-piston in place and screw the cylinder
cover on, with the “diesel” head in place. Putting
on the carburettor, a rubber washer, cut from a
piece of 1 in. internal diameter rubber tube, is first
threaded on the inlet spigot, as a seal. This also
prevents the vibration from loosening the fitting.

For a start, commence with a fuel composed of
equal parts of light lubricating oil (“Castrol XL”)
or castor oil, medicinal paraffin, and ethyl ether.
This is a good standard fuel, which suits all engines
of this type.

Having filled the contamer fitted the airscrew
or flywheel and mounted the engine on a suitable
test stand, make sure that the compression screw
is retracted sufficiently to allow the contra-piston
to rise to the top of the liner under compression.
Open the throttle a couple of turns, place the
finger over the inlet pipe, and give the engine a
couple of turns to flood it. You can tell by the
difference in the sound of the suction whether or
not the engine is drawing fuel.

Then give the propelier a smart flick round
over the top-dead-centre, with the finger. Screw the
‘compression-screw down cautiously, a quarter of
a turn at a time, until the engine fires. Adjust the
throttle in an.attempt to get the engine to fire
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regularly. If it fails to do so, it is probably be-
cause more compression is needed. Adjust this by
4 turn, and try again. The engine will now prob-
ably run more or less regularly. If the exhaust is
a bit smoky, and the engine is inclined to misfire,
the mixture is too rich, so screw down the throttle.
Throttle and compression settings are to some
degree interdependent: both have to be adjusted
to give full power and smooth running. If the
engine starts to “knock” (and you will be left in
no doubt of this by the sound, which can be really
alarming if it is really bad) the compression ratio
is too high, and the compression screw must be
turned anti-clockwise until the engine is running
smoothly. With the right fuel, there is a consider-
able range of speed and power available by adjust-
ment of the compression, between the points
where knocking sets in, on the one hand, and mis-
firing on the other. '

Having found the right running adjustments,
don’t omit to mark the positions, or make a note
of, the right settings of compression screw and
throttle. This is the “running position”. Pay just as
much attention to the right position of the controls
for starting, which adjustments may (but need not
necessarily) be different from the running adjust-
ments. These settings are only applicable to the
particular fuel used, and may again be different
for a change of fuel.

With these little engines, it is essential to use an
excess of oil in the fuel, so that when running they
tend to dribble oil from the exhaust. Otherwise
the exhaust is perfectly clean, without a trace of
smoke, when running properly. Any smell or

smoke indicates an over-rich mixture.

One marked advantage of these little engines,
when operated as “diesels”, is that they will run,
without any fuss or re-adjustment, in either direc-
tion of rotation. (Though don’t forget to see that
the airscrew, if used, is fitted in the proper man-
ner, according to the direction of rotation desired.)

Since the ether is the most expensive element in
the fuel, it is worth while to try to reduce the pro-
portion of this constituent. A mixture of 25 per
cent each of ether and lubricating oil, with 50
per cent paraffin, has been used with success. For
initial trials, unless you have had previous ex-
perience with these engines, the “1/3, 1/3, 1/3”
mixture is the safest to start with. If there is much
initial difficulty in starting, up to 50 per cent of
ether may be used, but the engine is very prone to
knock on this mixture.

Editor’s note: Experienced model engineers using
internal combustion engines will know that this is
not a “diesel” engine in the true sense of the word
but a “compression-ignition”. Beginners wishing to
build an engine of this type will probably buy a
can of ready-mixed diesel fuel rather than obtain
the ingredients listed above. Also; since this article
was written, the demands of local councils regard-
ing the use of miniature engines have hardened and
it will be necessary to fit some form of silencer to
the exhaust. For boat use, it is now customary to
use water cooling which replaces the finned- head
by a water jacket having an inlet and outlet for the
flow of water. For an airscrew-driven hydroplane,
however, air cooling is quite acceptable.

NEW ZEALAND LOCOMOTIVE EFFICIENCY TRIALS-continued from page 1091

Run No. 17. Colin, son of Bill Downing, mzde
this run with the 3% in. gauge Uranus. Colin
started away with seven adults totally weighing
1430 1b. and made a steady run of 18.3 laps on
18.38 oz. of fuel to finish in sixth place. Uranus
stopped on the slow run.

Run No. 18. Allan Orwin, the trials’ organiser, is
also caretaker of the club 5 in. gauge 4-6-0 Spring-
bok. He expressed a wish to have a run under trial
conditions if there was time at the end of the trials.
There was, and Springbok was steamed up. Allan
is no stranger to steam as his father was a driver
on British Rail and as there has never been a
Springbok in the New Zealand Trials, the run was
watched with interest. He took the heaviest load of
the event with 15 adults totalling 2926 Ib. and
made a good run of 18.2 laps on 29.56 oz. of fuel
which, had the run been official, would have taken
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fourth place. Springbok was built over a long
period by club members.

Since the annual Efficiency Trials were launched
by the Otago Model Engineering Society Inc. at
Dunedin back in 1971, the function has become
one of the main events of the year and has done
much to improve driving skills and foster interest.

So far all the New Zealand Trials have been
held in the South Island, which claims no mono-
poly of good locomotives. It is unfortunate that
the North and South Islands are separated by the
often boisterous Cook Strait and no matter in
which Island the Trials are held, the sea crossing
will always be a time-consuming and expensive
excursion for competitors from the other Island.

The 1978 Trials will be held at Blenheim and as
the nearest seaport at Picton is only seventeen
miles from Blenheim it would be good to see even
a small contingent from the North Island.
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RETRACTING TOOL

George Thomas, having completed his popular article

on setting-up aids, now turns his attention to
another useful item for the lathe.

ARISING OUT OF earlier correspondence in “Post-
bag”, Mr. E. H. Jeynes in “Jeynes’ Corner”
(6 May, p. 521) made reference to devices for with-
drawing the tool at the end of the thread when
screw-cutting and remarked that he could not see
much advantage in their use and that they “would
be of no earthly use when cutting internal threads”.
There was a time when I had never used one either
but I had seen them being used by skilled turners
on high-class lathes and, for a long time, I had a
hankering after one.

As I could see very little chance of incorporating
one of the more conventional forms of withdrawal

1100

mechanism in the cross-slide of my lathe, I made,
eventually, an accessory to fit into the square
turret. In this, the screw-cutting tool is carried by
a slide moving in dovetail guides and controlled
by a cam. There is an adjustable positive stop in
the forward direction which makes contact with a
hardened button just as the cam is on dead-centre.
A spring plunger assists the withdrawal which
needs only the flick of a finger on the control
knob. The return of the tool to its original position
is effected with great accuracy and much more
quickly than would be possible if the tool had
been withdrawn and returned by a feed-screw.
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Left: Top slide with retracting mechanism.

Below right: Geared-screw top-slide with larger dial
and new feed screw arrangements on cross-slide.

Below: A view of the retracting toolholder for use in
the square turret.

At about the same time that this little device was
made I had a major session with micrometer
collars which ultimately involved the incorporation
of a gear drive to the top-slide screw. The actual
drawings of this were made to while away the time
on a ship ploughing a groove across the Pacific
Ocean and after the interest in grass skirts had
grown a little thin. So it happened that I had the
drawings with me in New Zealand and showed
them to Jack Radford who afterwards produced
. his own version with three gears and so retained
the original screw and nut. I preferred two gears
and a new L/H screw and nut.

One day, in one of my more lucid moments, it
occurred to me that the existence of the gear drive
to the screw would enable me to build a relatively
simple withdrawal mechanism into the top-slide,
so I purchased from Myford a pair of finish-
machined castings for a new top-slide and got
down to business. On the right in the photograph
can be seen the large diameter micrometer collar
(1% in. dia.) graduated in thous and free running
(no friction device) which is locked by a knurled
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knob in the centre of the ball handle.

The fiduciary line is engraved on a L.A. member
which contains the pair of gears. Between this and
the top-slide casting is a mild steel block which,
when stripped down, looks like a piece of Gruyere
cheese. This contains the withdrawal mechanism
which is operated by the short handle on the top.
Adjustments, each with its own lock, are provided
at four different points and these take care of the
initial assembly and also compensate for wear but,
so far, none has taken place. On flipping the
handle backwards, the slide carrying the tool is -
withdrawn 5/32 in. which is quite sufficient for all
practical purposes—it is the depth of a 4% t.p.i.
acme thread. When the slide is in the normal (for-
ward, or cutting) position, the mechanism is
clamped up rigidly and it is returned to this posi-
tion, exactly, every time.

This slide, though the handiest device imaginable
for external screw-cutting, was still not the answer
to internal work because the movement for the
cutting operation, in which position it is positively
located and locked, is in the wrong direction—or

1101



so I thought. But this is another example of what
the psychologists term a mental blockage. By long
habit and custom we feed a tool away for external
work except when parting off with a rear tool-post.
Internal screw-cutting is carried out by feeding
towards ourselves. Came another moment of
revelation; why not turn the screw-cutting tool
over so that it is upside down and faces the rear of
the bore? The directions of rotation and travel
will remain the same but the feed will be away as
with external screw-cutting so one would be able
to read the micrometer collar the correct way in-
stead of subtracting for each successive cut and
the retracting machinism could be used. Only one
snag remained; the 5/32 in. withdrawal motion
might be too much and foul up the tool in the bore
when working in a cramped space. This was over-
come by adding a plate and adjustable stop as seen
on the extreme left. This can be set to limit the
retracting motion and so prevent the back of the
tool from rubbing against the bore when it is with-
drawn. It should be clear that with this stop in use
the withdrawal motion will increase as the depth
of cut is increased. The stop need not be per-
manently attached to the slide as it is only re-
quired in rather special circumstances.

Using this slide, I have cut a third feed-screw
nut in about one-third of the time taken for each
of the previous two. Owing to the very small dia-
metral clearances, the tool had to be positioned
almost as accurately for withdrawal as for cutting.
This slide looked after everything automatically.
One might claim that, the tool being upside down,
the chips will fall away better than when the tool
is in the conventional position.

Another photograph shows a geared-screw top-
slide with large micrometer collar and a new form
of cross-slide collar about 2 in. dia. and reading
tenths on a vernier scale. This feed-screw is pro-
vided with a lock which is a most handy feature
as it prevents accidental movement of the screw,
and pre-loaded needle-roller thrust bearings which,

Cutting a 16 D.P. (5.093 t.p.i.) worm using the
retracting tool-holder.
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although virtually frictionless, eliminate end-play.

Mr. Jeynes mentioned also the use of a
“chasing bar” for finishing screw threads by
chasing after screw-cutting and supposed that I
had one and used it. I can imagine only one cir-
cumstance in which I would use a chaser on a
screw-cut thread and that is if the work had been
removed from the lathe and subsequently the
thread was found to be too tight to fit the mating
part. It is impossible to replace work in these
circumstances with sufficient accuracy to enable a
fine cut to be taken and, in the absence of suitable
dies, it would have to be chased. I would never
dream of applying a chaser to a screw-cut thread
otherwise, because I feel that it could do nothing
but damage it. There is obviously a difference of
opinion here and it could very well be a matter of
scale—E.H.J. is, no doubt, thinking in terms of the
screws he has cut in the past whereas I work
mainly in the 20 to 60 range. On a good lathe such
as a Myford Super 7, especially with a few refine-
ments added, such threads can be cut with preci-
sion—the last half-thou cut is the one which tells
and gives a close fit in the screw-thread gauge. I
have not the skill to control a hand-chaser within
such limits and some of the work I do is far too
small for chasing.

Note: The drawing, showing a cross-section
through the mating threads of a 7/16 in. x 10 t.p.i. .
Acme screw and nut, illustrates clearly how little
room is available for the screw-cutting tool, .004
in. on each side—not allowing for any burr thrown
up from the cutting operation. The original
Myford screws are # in. x 10 and it was decided
that nuts in G.M. or P.B. would be virtually im-
possible to cut as the shank of the tool would be
no more than about 5/32 in. dia. It was for this
reason that the size was increased to 7/16 in.
which not only makes the screw-cutting possible
but gives the added bonus of increased bearing
area on the threads and a smaller helix angle which
reduces any tendency for the screw to shift under
interrupted cuts.

It would be possible, by adjusting some of the
dimensions, to help the screw-cutting. A reduction
of the clearance at the tops of the threads (about
.007 in. as drawn) and a slight truncation of the
thread would combine to allow a slightly larger
bar diameter but I have now made four nuts to the
drawing dimensions and can regard the job as
routine.

Note that, the screw being left-handed, the top-
slide is slewed round so that the tool is fed towards
the tailstock, i.e. against the cut.

George Thomas describes his cross-slide micro-

meter collars in the special workshop issue planned
for 4 November—Ed.
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“ GREENE KING?”

Martin Evans continues with the description of a 3% in. gauge locomotive
based on the Southern Railway S.15 class

Part VI

.WE cOME Now to that evergreen bone of conten-
tion — Walschaerts valve gear. I should think
that beginners must by now be thoroughly con-
fused as to the best way to design a Walschaerts
valve gear, what with Dr. Burrows’ mathematics
and Don Ashton’s long practical experience; which
would be a pity as the working out of this gear is
a fascinating exercise. I hope though that readers
will not misunderstand me—I have every respect
for the views of both these gentlemen, even though
my own approach to the problem may be some-
what more mundane.

Readers who have followed the arguments over
the design of Walschaerts gear will remember that
it all started through criticism of what has come
to be called the “Greenly” method, where the
travel of the valve spindle is taken as provided by
the return crank (or eccentric) on the driving
crankpin. It is accepted that where the gear is for
the operation of external admission valves (nearly
always, but not necessarily, slide valves), the
Greenly method gives a certain amount of over-

. travel to the valves; but calculations of gears of
typical modern design, where the lap of the valve
is approximately equal to the port opening in full
gear, show that with inside admission piston
valves, the Greenly method is very nearly correct.

From page 993

It may well be asked why it is that thousands of
model locomotives with Walschaerts valve gear
and slide valves, and in scales from 7 mm. to 2 in.
to the foot, designed according to the Greenly
principles, are apparently very successful. I would
say that this is because a certain amount of over-
travel of the slide valves in full gear is no real
disadvantage in practice, provided that the propor-
tions of the other parts of the valve gear are cor-
rect, particularly the combination lever and anchor
link. This does not necessarily mean that the die-
block is going to foul the ends of the curved slot
in the expansion link or that the valve is likely to
strike the steam chest at each end of its travel.

Deferring movement decision

In my view, the cab reverser movement should
be settled after the other parts of the valve gear
have been assembled, and in this way, the full gear
positions can very easily be determined so that the
die-block has a reasonable amount of clearance in
its slot, and as for the valve movement, no self-
respecting cylinder will be designed with so little
clearance in the steam chest that it is likely to be
fouled by the valve at the full gear positions.

Another point—a well designed and well made
model locomotive, in any scale, should be capable
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GENERAL ARRANGEMENT OF VAL:VE

of being “notched up” as soon as it has its train
properly under way, in which case any over-travel
of the valves will immediately disappear. ’

No doubt Henry Greenly took into account that
not all model engineers had height gauges, or even
knew how to use them, and in the making of the
expansion link, he preferred to allow the builder a
certain amount of latitude as far as working clear-
ance for the die-block is concerned.

Risk of fouling

For beginners’ benefit, I should explain that in
full gear, the die-block in Walschaerts and similar
gears must be well clear of the end of the curved
slot, otherwise it will foul when the link starts to
swing, being constrained by the lifting arm; this is
especially so with the slide type of reversing as
used by the later LN.E.R. and L.M.S. locomotives,
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and Great Western four-cylinder engines. It is also
more pronounced with short radius rods (which
of course means small radius expansion links) and
with excessive angular movement of the link itself.
Those who have made locomotives with Wal-
schaerts gear, particularly those with the three-
piece Gresley type of expansion link, will, I am
sure, appreciate this point. No matter..how
accurate the design of the gear, if sufficient work-
ing clearance is not provided for the die-block in
its slot, the accuracy of the gear as a whole goes
out of the window!

Now for the Walschaerts gear for Greene King!
This is based on typical modern proportions, the
lap being made equal to the port opening in full
gear, which also coincides with the width of the
steam port, viz. 0.110 in., the full gear valve travel
being 0.440 in. This, scaled up to full size, would
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represent a travel of 7.04 in., rather more than
Greene King in fact (6.125 in.).

I am not now a believer in very much lead, so
long as steam pipes and passages are of respectable
cross-section, and also that the steam chest is of
reasonable volume, so I have fixed the lead at
10 thou. Cylinder clearances have also been cut to
the minimum practical at 1/32 in. plus the thick-
ness of any gasket used, which may be from 1/64
in. to 1/32 in., making the total clearance between
3/64 in. and 1/16 in.

Builders will notice that my drawing of the
general arrangement of the valve gear looks
slightly different to the gear drawn on the side
elevation of the complete locomotive (pages 510-
511, 6 May). This is because I found that I was
able to arrange the expansion link centre higher
than I first thought, at 14 in. from the cylinder
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centre-line, which as mentioned earlier, is at an
angle of 1 in 24,

The valve gear is a typical L.S.W. type, with link
suspension by a swinging lever ahead of the link
centre, so that the reach rod is in the backward
position for forward gear! However, this arrange-
ment works well enough, provided that sufficient
clearance is allowed for the swing of the expansion
link top front corner, as the expansion link is of
course in the same horizontal plane as the lifting
link.

Further design points

Incidentally, this valve gear is anything but sym-
metrical, as the radius rod is not by any means
parallel to the horizontal centre-line of the motion
when in mid-gear, nor is the lifting arm parallel to
the radius rod when the latter is in the mid-gear
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position. Finally, the reversing arm is not at right-
angles to the lifting arm, but is at right-angles to
the horizontal—in other words, it is vertical to
rail level when in mid-gear! However, after some
time on the drawing board, with the gear at twice
full size, the final proportions turned out quite
well. The odd movement of the reach rod can be
overcome quite easily, by using a right-hand screw
in the cab reverser, so that the wheel is turned
clockwise for forward running.

Coming now to some of the components of the
valve gear, I don’t need to say anything about the
valve crosshead, -as this is extremely simple. The
combination lever, too, is very simple, being cut
from % in. x { in. b.m.s., unless the bottom oil-box
is required, in which case something rather thicker
will be needed. Note that the combination lever is
recessed by 1/32 in. at the back, to give a little
more clearance between it and the slide bars. All
holes are reamed and case-hardened, though
phos/bronze bushes make a better job for those
who don’t mind the extra work.

The anchor link is also quite simple, being
forked to fit around the bottom pinhole of the
combination lever. Again, both pinholes are
reamed % in. dia. Somewhat more work is required
for the radius rods, as these are cut from 5/16 in.
X 4 in. b.m.s., the expansion link end being slotted
out 3/16 in. wide to take both the bottom lug of
the lifting link, and the die-block. The front end is
forked to embrace the top pinhole of the combina-
tion lever. Note that the holes for the die-block
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are made for a press-fitted pin, flush on each side,
so one hole may be drilled with a No. 31 drill, and
the other drilled the same size, but eased out very
slightly with a reamer, or a home-made D-bit of,
say, 0.124 in. dia.

Both the lifting link and the lifting arm are
simple components; the latter fits on the end of the
weighshaft, so is reamed a larger diameter, at
3/16 in. The framework which supports the expan-
sion link is rather like that fitted to the “Royal
Scots”. The rear bracket should be a casting for
preference, having lugs cast on as shown, for bolt-
ing to the frame, the two link bearing plates, which
are made from 1/16 in. steel, being bolted to the
forward facing lug by three 8 BA bolts each. At
the front end, these plates are bolted to the rear-
ward facing lugs on the motion plate. Builders
should aim to get these plates a full § in. apart, so
if the front lugs have already been machined to
exactly { in. apart, it may be worth while inserting
a shim of brass or steel on the outer side. Ten thou
would be ample. This gives us a shade more work-
ing clearance for the expansion link.

The expansion link bearings are rectangular in
shape, for a change. Drawn phos/bronze or gun-
metal can be used here. These bearings are drilled
and reamed 5/32 in. dia. for the expansion link
trunnion pins, and they are bolted on the inside of
the bearing plates by two 8 BA bolts each. These
must not protrude through on the inside, but they
should be strong enough for the purpose, never-
theless. To be continued
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Screw Couplings
by B. Waite

I HAVE EXPERIENCED some difficulty in fabricating
shackles for a screw coupling and have adopted
the following method which avoids some of the
problems and may be of interest.

My own shackles, which are for 31 in. gauge,
comprise three parts as shown on the enclosed
drawing. The top curved section is a short length
of cycle spoke with spigots turned on each end.
This is bent to a U-shape in a jig in the usual way.
The two lower sections incorporating the “eyes”
are split pins. The blades of the pins are brazed
together and the pins, cut to the correct length,
are drilled to receive the spigots as a push fit, the
whole assembly being brazed together and filed
and polished.

The advantages of this method are as follows:

1. The “eyes” are preformed perfectly sym-
metrical and do not require drilling.

2. Bending does not have to be accurate (i.e. sym-

metrical) since the pins can be cut to suit and

adjusted to the correct position before brazing.
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3. The “eyes” can be rotated on their axes ensur-
ing that they are parallel to each other and
perpendicular to the plane of the shackle.

I have found the method to be quick and easy
and the components can be made in batches.
Several shackles can be made in one go and the
best pair can be selected from a batch for the
fabrication of the complete coupling. Due to the
ease and speed with which these small items can
be made, it is no hardship to discard the “seconds”.
1
0

bend top
section in.
Jg.

- ——push fit
spigot

P |
i |

split pin blades
: brazed together

fillet

- 7
SHACKLE FOR SCREW LINK COUPLING 3%75%
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A Light Compound Steam Tractor

at 2 in. Scale

Part IV

THE COMPOUND CYLINDERS of the prototype are
41 and 74 in. bore x 8 in. stroke, with slide valves
on the outside. The cylinder casting is in one piece,
the curved lower face fitting direct on to the top
outer surface of the boiler barrel, the cylinder
block bottom flange being attached to the boiler
shell with twelve } in. dia. cone neck bolts, cone
and head inside the boiler shell, and no internal
reinforcing plate being necessary. Steam passes
from the boiler direct to the cylinder jacketing and
then up into the top steam cavity or dome, thence
via the regulator into the H.P. valve chest—a fairly
typical cylinder layout and not too difficult to
produce in small casting form or as a fabrication
in mild steel.

Unfortunately—it is not possible, for obvious
reasons, to follow the same method of attaching
the cylinder casting to the boiler shell with bolts,
in a model, owing to the impossibility of obtaining
hand-access to the inside of the -boiler except
during assembly of the boiler itself, prior to fitting
the front tubeplate. If anyone wants to adopt this
method of assembly instead of the more usual one
of drilling and tapping the boiler shell and rein-
forcing plate for studs or set screws, don’t forget
that you will be faced with silver-soldering the
tubeplate into the boiler with a casting already
attached. And, more important still, once the
boiler is assembled completely there is no way of
removing the cylinders, unless you have drilled and
tapped the holes through the shell and screwed the
setscrews through from the inside—a finicky job,
in my opinion, and hardly worth the slight saving
of material caused by omitting the reinforcing

plate inside the shell. Also, to remove the casting 5

from setscrews protruding through the shell raises
difficulties unless the holes in the cylinder block
lower flange are slotted sufficiently to clear the
angular positioning of the screws.

Keeping strictly to scale, the compound cylinder
sizes for this 2 in. scale model work out at # in.
dia. H.P,, 1} in. dia. L.P. and 13 in. stroke, but in
my opinion the ratio of H.P./L.P. cylinder bore
areas would be a little too high and the stroke too
short if these were adhered to, so cylinder dimen-
sions have been made % in. dia. H.P., 1 1/16 in.
stroke. These give respective cylinder bore areas
of 4418 sq. in. and .8866 sq. in., a ratio of just
over 2:1, which should ensure a lively blast from
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by John Haining

From page 985

L.P. exhaust into the chimney throughout the run-
ning range. These bore sizes fit in quite well with
the method of getting steam from the boiler up to
the dome, and leave the cylinder block correct in
its external dimensioning and appearance.

It is quite impractical in two-inch scale to
attempt to reproduce the full-size method of steam
jacketing, with the complex coring which would
be necessary in a casting, so steam transfer has to
be via a vertical drilled passageway upwards
.between the cylinder bores.

As an alternative, however, I have designed a
cylinder layout which conforms exactly to external
appearances but consists of two simple H.P. cylin-
ders of slightly smaller area, namely 15/16 in. dia.,
which lend themselves to a less complicated
method of steam distribution, feeding steam
straight to both valve chests from the top dome,
instead of to the H.P. chest only, with H.P. exhaust
to L.P. valve chest, right across the cylinder block.

In any case the exhaust note of a small steam
tractor is always rather more fussy than that of a
bigger engine and the difference between the ex-
haust beat of a compound and that of the two-
cylinder layout should be hardly noticeable in
small scale.

The area of each cylinder is .6903 sq. in., the
two totalling 1.3806 sq. in. compared with the
1.3284 sq. in. area of H.P. and L.P. on the com-
pound version—the latter being the effective area
of the compound cylinder worked “double-high”
with live steam at a boiler pressure being admitted
to both valve chests via a starting valve.

Py
3 ”
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CROSS PLATE: | off b.m.s.

Described in the preceding article.
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Cylinder bores in the full-size casting are of the
semi-blind type, both bores being opén at the front
(chimney end) but closed at the crankshaft end
except for a 4% in. dia. hole into which fits the
spigoted end of both trunk guides. Piston rod
glands are thus carried in the forward end of the
trunk guide and not on the back face of the cylin-
der casting itself. Studying the Ransomes drawings
of over half a century ago it is interesting to note
that the holes in both the cylinder back facings
and the trunk guide nose spigots themselves are
simply dimensioned “43 inches diameter” —no
tolerances, limits, or notes calling for the spigot to
be a push fit in the back facing hole, or stressing
the need for concentricity and squareness to the
centreline. In view of this, one wonders what the
craftsmen of those days would make of the metri-
cated drawings of today, whoss message to the
man at the bench is sometimes almost totally hid-
den beneath a rash of complex B.S. 308 symbols
all requiring interpretation before the simplest
machining operation can be commenced.

Ransomes steam tractors, in common with their
traction engines, all had cylinder castings which,
aithough fully steam jacketed around the cylinder
bores, were unusual in as much as steam was
taken from the boiler into the cylinder casting via
a cast-iron elbow bolting to a facing on the boiler
top at the crankshaft end of the cylinders. The
saddle of-the cylinder casting thus presented an
unbroken face to the boiler top, without the usual
steam passage through to the jacketing. A facing
low down on the back of the casting, between the
cylinder bores, connected with the cast elbow
which itself had a small boss for fitting a relief
valve if required (this was required by certain
overseas customers or their insurers), and a second
boss on the right-hand side was for steam con-
nections to a water lifter on the belly tank.

Advantage and disadvantage

A big advantage of this method of steam trans-
fer from boiler to cylinder was that the joint
between boiler and cylinder casting did not have
to be steam tight. A slight -disadvantage was the
necessity for both the cylinder flange face and the
elbow joint face to exactly match, allowing for a
joint thickness on the elbow facing, otherwise leak-
ing or even broken flange facings could occur.
Another characteristic feature of the full-size
engine is that the H.P. and L.P. valve chests and
their covers are offset slightly forward of the
transverse centreline. This is to allow for the blind,
or rather semi-blind back end of each cylinder
bore, and is covered on the two-inch scale version
by simply moving the valve chest covers forward
slightly, but leaving the stean ports equi-spaced
about the centreline.

MODEL ENGINEER 7 OCTOBER 1977

R L4
{ % %
132 L2
4 No.30 ~ %6 LA
= A 0 , o
__Fﬂ— k:| I/ﬂ | Tl %@ blind boss
ro 141 32,
=]~ % ra {15
7,
I TS BT Nen¥®
for valve spindle
fa - PR ek O
N ream l(4'¢ E
13.# 3
% 2
VALVE SPINDLE GUIDES: 2 off GM

The full-size cylinder castings had a small boss
drilled and tapered # B.S.P. above each steam
chest for a displacement lubricator to be fitted
each side. A relief valve screwed into a boss on
the front of the L.P. valve chest, with its vent pipe
led into the chimney-—not a pretty sight!

A bigger circular facing at the rear end of the
H.P. chest top face was for mounting a “gardner”
governor and a note on the maker’s drawing calls
for this to be cast blank unless specifically ordered
to be tapped and faced. o

Safety valves were fitted well forward on the
top facing cover, placed transversely. So much for
the main features of the big job, the external
dimensions and centre distances of which have
been reproduced in the two-inch scale cylinder
casting, but with the minimum constructional
modifications necessary to the small scale. The
cylinder bores I have mentioned already; to sim-
plify construction—and machining—I have con-
tinued the cylinder bores right through from front
to back, instead of sticking to the semi-blind
arrangement of the prototype. The trunk guide
flange, spigoted to fit into the bore, with no exter-
nal appearance differences at all, is an easier
boring operation as the tool can be taken through
from front to back in one operation in each bore.

For ease of machining both H.P. and L.P. valve
chests are separate castings, attached to the main
casting by studs which also secure the covers in
place. Personally I find it easier to bore cylinder
blocks on a faceplate rather than use a toolbar,
with the casting mounted on the cross-slide; after
positioning the casting on the faceplate centrally
for the first bore, pack it out so that it is at least
1 in. away from the plate, so that the tool can
run clean through the full length of each bore in
turn.

First of all, however, to enable the casting to be
mounted for machining it must have one true face;
in this case the L.P. port face is the best, as it is a
large face area. Clamp the casting to the lathe
saddle with the big port face towards the head-
stock, and using a flycutter obtain the cut by
moving the saddle tow .xds the headstock, and the
feed by the cross-slide handwheel.
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Having obtained one good machined face as a
datum, mount the casting on this, on an angle
plate bolted to the faceplate, and set-up for boring
each bore in turn, moving the casting on to the
headstock centreline for each one.

Fly-cut each end-face in turn either with the
cylinders mounted on the saddle, or machine them
in the same operation as the bores, when on the
faceplate. Cutting the parts should be left until all
the other operations are complete.

To machine the 2% in. radius on the underside
of the cylinder saddle, I found it easier to mount
the casting on steel packing, on its side, using a
bar and flycutter held in the chuck and moving the
saddle forward to cut. Anyone with a bigger lathe
may prefer to use a faceplate with the casting
mounted opposite a suitable counterweight.

Difficulty of assembly )

Despite the Ransomes method of getting steam
from boiler to cylinder jacketing via an external
elbow I have not used this method on the model
mainly because of the disadvantage I mentioned
plus the additional one of extreme fiddliness—a
very small elbow and eight nuts which are not
exactly easy to get at. If anyone wants to add an
external elbow to follow the prototype in absolute
detail, the sketch taken from Ransomes’ drawing
shows what the job looked like.

One or two other makers used a somewhat simi-
lar method of a self-contained cylinder casting fed
by an external steam pipe, but preference was
usually given to a pipe rather than a casting, so
that the cylinder beds down firmly on the boiler
and the pipe takes up any slight misalignment,
impossible to achieve with rigid cast-iron connec-
tions.

Steam and exhaust passages should not present
any great difficulty on the casting as they are all
pretty straightforward to drill or mill, and there is
not a shortage of metal around the bores. In fact,
if anyone wants to enlarge their cylinder bores to
1 in. dia. in order to use Stuart Turner piston rings

instead of graphited packings, they can do so, with
care.

Now that the engine can really be said to be
under way, I should mention that the photographs
accompanying articles will be from two sources,
those illustrating the full-size engine will be sup-
plied by the Institute of Agricultural History at
Reading, which is also' supplying me with prints
of the original maker’s drawings, and those illus-
trating the model and its component parts will be
by Bryan Morgan, who has also recently com-
pleted a full series of photographs of my 3 in.
scale model of the one and only Suffolk Winch-
master steam tractor. Kits of material for con-
struction of the boiler and all castings for Clopton
are being supplied by Locoparts of Avonmouth, to
my drawings as they appear.

Subsequent to the publication of the first article
of this series I received a most welcome and infor-
mative letter from Mr. Gordon Limb of Romsley
who many visitors to the late Eric Middleton’s
Steam Parties at Hartlebury will remember as
driver of the Foden tractor Matilda.

Mr. Limb, himself the owner of one of these
tractors, has supplied me with some interesting
information on the breed, for which I am most
grateful.

Forty-eight were built, of which five survive,
numbers 23266, 36220, 39088, 39127 and 39149,
All these differ in some details.

Prototype differences

The engine depicted in the works photograph
illustrating my opening article, No. 20047, the pro-
totype of the class, was broken up without being
sold. This engine differed from subsequent engines
in that the rear wheel spokes were riveted to a
single tee ring. Later examples had double tee
rings in orthodox traction engine fashion. Also the -
pump was attached to the left-hand hornplate in-
stead of being fitted between flywheel and belly-
tank as on later engines.

Continued on page 1121
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AVELING & PORTER
ROAD ROLLER

by M. E. Sparkes

HAVING JUST COMPLETED and test run a 5 in. gauge
Simplex, 1 was at a loss as what to make for my
next model. While reading Model Engineer I saw
advertised the commencement of a construction
series for a 2 in. scale Aveling & Porter road
roller. At that time I was helping a fellow Club
member to renovate a 13-ton single-cylinder
Aveling & Porter Road Roller very similar in out-
line to the model described.

As the articles progressed, I read, noted and
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started to obtain some of the necessary materials
to start construction. From the onset I decided that
being a new model, not many castings would be
available so pre-fabrication would have to be the
order of the day. Later on in the construction
series Mr. C. R. Tyler of Reading did produce a
list of castings, but my course was set.

The construction of the boilér progressed with
no major snags. To fit the check valve and pump
bosses, clamps were made to make sure they were
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square to both axes before silver soldering into
position.

A card template was now made and used to cut
the front of the boiler barrel to give the smoke-
box shape. The boiler was finished and tested to
200 p.s.i. hydraulic. Work now started on the
steering saddle. This was rolled from a piece of
3/16 in. m.s. plate and duly shaped, the steering
head being pre-fabricated from mild steel. To
enable the slot for the fork pin to be made, the
head was constructed of four pieces of mild steel,
being a front and back plate of the outline shape
and a piece either side the thickness of the slot, so
that when welded together outside, no work was
required inside the slot.

The chimney was rolled up and mounting
bosses made and fitted to the saddle. Next came
the construction of the steering fork. Again this
was constructed from a kit of parts, welded up
and finally shaped. The chain shoe, being of
curved angle, was again constructed rather than
trying to bend angle.

The drawing for the horn plates called for 3/32
in. m.s. sheet. A plea on the next Club Night “Has
anyone got a piece to spare?” proved positive in
the true club fashion, and the said material was
handed over, and construction commenced.

The various bearing brackets and support ribs
being made and silver soldered into position, they
were duly bolted to the boiler sides, and it really
looked like a roller. It was at this point that the
decision whether or not to fit all dummy rivets
was to be made. This decision was quite easy; my
wife said “Put all the rivets in everywhere, it will
take longer”, so some 120 or so rivets were fitted
in each horn plate.

The next item of construction being the cylin-
ders, I blindly followed the author’s words and
music, the cylinder block being made from mild
steel and the H.P. and L.P. bores bored in. Then
came the drilling of the steamways between the
two cylinders to allow steam from the boiler to
steam dome, but all went well. Again the steam
chests were pre-fabricated, and then the sub-
sequent cutting of all portways and steam passages
continued to a satisfactory conclusion. The cylin-
der covers, being of awkward shape, were pre--
fabricated. The front cover was shaped and the
centres were bored out to { in., brass turned to
the diameter of each bore, then turned down to
1 in. and silver soldered into position. This then
positively located the cover into position and
enabled the marking-off of the cylinder studs. The
rear cover was constructed the same way, so
enabling a locating boss for the crosshead guide.
The crosshead guides and valve spindle guides
were next constructed from . various bits and
_pieces from the scrap bin and fitted.
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The crossheads were firstly turned to size and
fitted to the guides, then the sides were milled
down to give the correct thickness and finally the
recess was cut in to enable the conrod to fit, using
the vertical slide and an end mill. The pistons were
next turned to size and “O” ring grooves cut in
and the rods fitted. Finally the whole cylinder
block assembly was built up and looked quite
realistic.

The cylinder mounting saddle was pre-fabricated
to give the correct height to the cylinders; when
constructed it was bolted to the boiler and sealed.

Next came the construction of the crankshaft.
Again the author’s words and music on the pre-
fabrication left no stone unturned and so far no
problems have arisen under steaming.

Now with the cylinders mounted and the crank-
shaft in position the manufacture of the con rods
was uppermost in my mind. Again I waited for
the delivery of Model Engineer with the relevant
article and drawings. Rods were made and fitted,
and now the crankshaft actually drove the pistons
—it was all working.

At this point the decision of what material to
make the flywheel had to be made. I decided to
make a pattern. It was my first attempt, I may
add, but with the aid and advice of another old
Club member, the pattern was made and delivered
to the foundry, and lo and behold they cast my
flywheel. I used aluminium for the flywheel and
this has proved successful under steaming condi-
tions.

The construction and erection of the valve gear
was now the next item on the list, and on erecting
I found that certain measurements were adrift.

Taking new measurements, new links were
made and the motion functioned. At this point
some correspondence between the author and
myself took place, as I was rather ahead of the
published articles, and a quick and concise reply
on how the valve link connected to the valve
spindle allowed construction to continue to_com-
pletion.
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The combined pump and clack was again fabri-
cated using a piece of 14 in. dia. brass rod, faced
in the lathe, and then the portways machined in
and finally shaped. The pump cylinder was con-
structed and brazed to the pump body. The bore
was increased to 5/16 in. dia. but under steaming
conditions I feel that even % in. dia. may be re-
quired. At the base of the pump on the pump side
of the clack I have fitted a small priming valve;
this is to ensure the pump is primed before opera-
tion, and also as the pump is fitted directly onto
the boiler side it gets very hot and has small
passageways to check that when under steam the
water is not flashing off to steam.

The next article provided the drawings of both
front and rear rolls. At this point I wondered
how I would make them. They called for cast iron
castings, so away with the tools, on with the think-
ing cap, and various ideas were expounded and
ruled out of hand. Again it was left to pre-
fabricate, so a visit to the local scrap yard proved
very rewarding. The front hubs were turned up
from 11 in. dia. mild steel, bored and bushed as
per drawing. The front rolls were constructed from
6 in. dia. BSP sockets, 1 in. m.s. plate rolled
around the outside, and seal welded on both cir-
cumferences. A ring of 1 in. thick mild steel was
welded into position to form the “tee” rim and the

. roll finally machined on both internal and external
faces. The spokes were made from # in. dia. x ¢ in.
bright mild strip, and duly bent to shape. A jig
board was then made to hold the roll rim and the
hub in their correct positions, the spokes were then
fitted, and in taking off the jig the rolls ran true.

The rear roll hubs were made from three pieces
of mild steel shaped and bored for the axle. They
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were then welded up together, set up in a 4-jaw
chuck, the bore opened out for bushing, and the
spoke recess machined.

The hind roll rims were constructed from % in.
thick mild steel strip rolled and welded into a ring
and a ring welded inside to simulate the “tee”
rim. They were machined on both external and
internal faces. Then came the arduous task of
making the rear spokes, but armed with a new
blade in the hacksaw, new files and a rag to mop
up the sweat, with a few encouraging words the
job was completed.

The jig used to construct the front rolls was
modified and the rear rolls were duly assembled
and came off quite true.

With the rolls now fitted, it looked the part and
the urge to see it completed became stronger every
day. The next step in construction was the addi-
tion of the gearing to convert reciprocal motion
of the pistons to rotary motion at the wheels via
the crankshaft. The blanks were duly machined to
size, until I came to the final drive; this was to be
7 in. O.D. with 54 teeth. Again the blank was
fabricated, bored and bushed, and turned to size.
All the gear blanks were duly cut on a gear shaper,
thanks to a very kind friend. Also at the same time
the worm and wheel were made for the steering.
When they returned from the gear cutters they
were assembled, and when tested ran very
smoothly, with no appreciable high spots. When
under steam, it sounded like the full-size engine.

A brake drum was now called for to enable the
hind rolls to be located in their final position on
the rear axle. The drum was turned up from a
piece of 3 in. dia. mild steel, an oval drive boss
shaped and bored, and welded to the drum.
Another part complete.

Next on the construction list was the tender. I
decided to use 1/16 in. copper sheet throughout,
to permit the largest size water tank, and for ease
of construction. The side plates were cut and
flanged and the dummy rivets fitted; the manhole
is not dummy. A wood former the correct thick-
ness of the tender inside measurement was made
to hold the tender square while the wrapper sheet
was silver soldered in several positions; it was
then riveted completely, and finally to make
watertight, a run of silver solder was applied to
the joint. Next the coal bunker parting plate and
tank top were fitted and the tank completed, the
front plate being silver soldered into position. The
water filler was fitted and also the draw bar. The
3/16 in. half-reund edging on top of the tender
was made from a length of 3/16 in. copper tube
filed to half thickness and finally soft soldered
into position. A drain plug was fitted to enable the
tender to be drained.

Continued on page 1117
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Some Notes on Manually Operated Pumps

SINCE MY SERIES of articles on manually operated
pumps appeared, I have had considerable correspon-
dence with users and prospective users of this type of
domestic pump. Many readers appear to live in out-
lying districts, far from the water and electricity
mains; often without any prospect of the advent of
either. One or two of my correspondents had installed
a windmill to pump water, while many others had put
in internal combustion engines to drive their pumps:
in the latter cases, some had put in an engine large
enough to provide light as well.

The purport of most of the letters I received was
on the subject of the size of suitable pumps to install, % %

should their usual source of power fail, so that the
domestic supply of water could be maintained by N
manual operation. One or two however enquired about .
the floating pole pumps I had mentioned, suitable for Floating pole
shallow wells, and I herewith give a rough sketch of . pump
one, and would mention that, should the water be Mg
known to cause rapid deterioration of iron, gunmetal Not to scale
fittings should be used, at least on the lower end of the M~
pole. 1t will be noticed that owing to the long pole -
between bucket and handle, it is not necessary to fit
any kind of parallel motion, such as the rocking stan-
dard. By studying the sketch, it can be seen that the J 1
pole and bucket can be withdrawn for inspection or — —
repair, without having to dismantle the pump, except 1
to remove the handle. Wooden
Many of these existing pumps are of considerable ""/floatin
age, and in some cases the occupants of properties ole g
have thought of purchasing a new pump, say a 4 in. P
bore to replace a 3 in.; thinking to reduce the pumping
time. If the pump is worked by hand this is a great
mistake, as if the pump is a lift and force pump of the
type generally in use to fill roof tanks, it will probably ~-Iron
make the work so much harder, that much less water flanged pipes
will be lifted in a longer time, previously the pump bore !//mrger
being worked by one person, it might now require two 2
to work the pump continuously. than pump
The average country house of two storeys with roof bore.
tanks, and a water level in a well 30 feet below
ground, requires a pump capable of a 60 feet total lift.
Now the average man can exert a force on a pump
handle of about 25 Ib. continuously, and looking at
the old-time pumpman’s pump barrel table it will be — | |
seen that a 3 in. bore pump requires a force of 30 Ib. - ﬂ
to be exerted for a 610-foot l;ift. ’fl'hlils \gouldhbiad too
hard work for a female member of the household.
Now to the mathematics of it. Say a 4 in. pump had ...:.“"—'BUCket & V‘{'W
been considered, I previously mentioned that the L~ Pump worktng
average man can exert a force of 25 lb. on a pump barrel.
handle continuously; with a leverage of 6 to 1 this
becomes 150 Ib. Now take the area of the 4 in. bucket
(using the old-time calculation, multiply half the cir-
cumference by half the diameter), it is seen that the
area is roughly 12 square inches (I would say that .
multiplying the square of the bucket diameter by .7854 . | _r_,Suctlon
might be said to be more accurate). This 12 square —1 clack
inches has the pressure of a column of water 60 feet
high upon and below it (the whole having to be moved
with each stroke), which amounts to roughly 360 1b.,
not to mention friction on bends, pipe skin effect, etc.,
so it can be seen that it would be impossible for an
average man to work this size of pump continuously.

[o o]
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It will be noticed in the pump barrel table given
here (which I copied from my grandfather’s copper-
plate handwriting) how the theoretical pressure on the
foot valve mounts up, as the lift becomes greater.
Where a pump is hard working, the work can be made
much easier by the fitting of a crankshaft with a heavy
flywheel, especially if this can be geared up, so that it
can act as an accumulator of power; absorbing it on
the down stroke, and giving it out on the up stroke.
No more power is gained, but the work will be much

B c , D

10 6 1381 20
15 5% 1161 25
20 5 959 28
25 43 777 28
30 4 614 27
35 31 470 24
40 31 470 27
45 31 470 31
50 3 346 25
55 3 346 28
60 3 346 30
65 3 346 33
70 21 240 24
75 21 240 26
80 2} 240 28
85 21 240 31
90 21 240 33
95 2 154 21
100 2 154 2

easier. The fitting of air chambers will also make the
work easier, and the flow of water more continuous,
besides easing the wear of valves.

To conclude, I would say to the “Do it Yourself”
men: never enter a well, even a shallow one, without
lowering a lighted candle down to water level; if it is
repeatedly extinguished, it is unsafe to enter. The foul
air can be expelled usually by lowering a glowing
brazier on a chain, the heated air rising and fresh air
entering,.

Old-time Pump Man’s Table for Pump Barrel Size

E F

4.33

6.49

8.66 Too hard for continuous working.
10.82 Too hard for continuous working.
12.99 :
15.16
17.32
%Slhgg Too hard for continuous working.
23.82 Too hard for continuous working.
25.99 Too hard for continuous working.
28.15 Too hard for continuous working.
30,32 .
3248
3465 Too hard for continuous working.
36.82 Too hard for continuous working.
29.92; =7 Too hard for continuous working.
1.1 Coe
43.31

Where noted “too hard for continuous working”, fit next size smaller pump.

Total height of water lift in feet.
Pump bore in inches.

MmO OE>

Estimated gallons per hour raised at 25 strokes per minute.

Pressure in pounds required to be exerted on pump handle. 6 to 1 ratio.
Theoretical pressure in pounds per square inch on footvalve.

Practical notes on working, based on average man power.

Note For ordinary calculations the atmospheric pressure is taken at 15 lb. for convenience sake in mental cal-
culations, etc. Actually the pressure varies with the state of the barometer, and altitude.

AVELING & PORTER ROAD ROLLER—Continued from page 1115

Provisions at this stage for brake gear and water
supply cock supports were made. Various other
loose ends were now connected up, i.e. regulator
spindle, exhaust blast pipe and all the plumbing.

At this stage the roller was air tested and ticked
over like a sewing machine at about 50 p.s.i. of
air. Next came the fitting of the steering gear, as
it was now easier to roll the roller on its rolls than
carry it; the only omission from the drawing was
not to fit a gear casing around the steering worm
wheel. :

The actual steering chain is a commercially-
obtainable plug chain which does not look too out
of scale and so far appears quite strong enough.

The lubricator was next on the agenda and the
design and construction was very good. Though
larger than life, it does not look out of place, the
drive of the lubricator being taken from the water
pump eccentric sleeve bolting face. The grate and
‘ash pan were duly made and fitted, leaving only
the canopy to make and fit. This was made from
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1/16 in. aluminium sheet, the guttering being
shaped around a 5/16 in. dia. m.s. rod. The
strengthening rods were then fitted.

The canopy standards were to be of 3 in. X % in.
channel. None was available so strips of 1/16 in.
brass were cut, annealed and formed in a plate
bender and finally shaped around a piece of 5/16
in. square key steel.

With the canopy now complete and fitted, only
the trade plate casting on the cylinder and the
“Invicta” emblem remained to finish the model.

In closing, my thanks go to John Haining,
the author, for his clear, concise articles and draw-
ings and prompt replies to my letters when all was
not well; to Mr. John Stannard, the roller owner
who allowed me to climb over and literally take
to pieces his full-size roller for information; to all
my colleagues of the Romford Model Engineer
Club who gave encouragement and advice when
asked for; and also to Mr. Dave Bateman for the
photographs.
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A V-TWIN VALVELESS
STEAM ENGINE

R. L. Tingey concludes his description of this interesting engine
by giving constructional details

THE CYLINDER BLOCKS are much simplified, with no
lubricator, regulator, exhaust passage or safety valve,
just a hole for the cylinder, and steamways to two
faces. With two basic units to hand (one left and
one right) they are fitted to the vertical alloy bed. A
front plate is supported by three pillars. The front
plate and the bed are drilled out, while clamped

together, for the pillars and the bushes for the crank-.

shaft. The three pillars are flycut in the lathe while
clamped together, to get them square and the right
length. All positions -are scribed on the vertical bed
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as shown, using the extremes on the throw to position
the units on the scribed angles, with the hole on the
centre line of the exhaust face of the cylinder block
being used to position each unit.

The crankshaft is made as before, but with slightly
larger webs to take the longer throw, and a longer
crankpin for the dual big ends. No trouble should
be experienced in brazing this if the flat is cut on the
piece for the web after drilling and before slicing
through; the crankshaft sits on the now two flats for
brazing up, all in line. :
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CONN ROD & BIG END: brass

The connecting rods are made from 1/8 in. b.m.s.,
by hand, after drilling the big and small ends. They
are then bent up in a vice before fitting the big end
brasses.

The big end brasses are turned down from % in.
phosphor bronze. Cut a piece about 1} in. long, saw
down into the end % in., then cut one half out. File
the cut flats to perfection and Comsol solder the half
back into place, which will be a little displaced, before
turning down the two brasses on the lathe, drilling
the hole 6 mm. Ream out to % in. only after the
brasses are in the big ends, and before melting the
Comsol. Run the fitted brasses together on the crank-
shaft, using plenty of Brasso, to run them in.

Make all the other bits and pieces and assemble
(including the displacement lubricator, which works
a treat). Everything should feel very tight, so run in
a little, with “3-in-1" everywhere, on the Unimat;
listen for squeals and groans while running-in quite
slowly, and ease any tight motion fittings.

Running In

Fit a nice heavy flywheel and give a pneumatic run
on an air compressor at about 50 psi, fill the Iubri-
cator with “3-in-1, and, after a few minutes of
assisted tick over, if all is well, it will begin to show
signs of life and run quite fast throwing oil and air
from the exhaust left open at the back of the bed.
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The pressure can be gradually reduced until the
engine will run well at about 35 psi. Refill the lubri-
cator and let the engine tick over for an hour or so
to run it well in before applying steam. When the
engine feels to have an easy cycle fit a collar each side
of the shaft, and the correct flywheel. i

Before running with steam refill the Iubricator with
Valvata, and oil all moving parts with a thicker oil
than the ‘“3-in-1". The lubricator, when full, has
space enough above its feed hole to lubricate by
gravity the two engine units plus a little back to the
regulator, which is warming up at the smokebox end
of the boiler.

Under steam the engine runs well from about 30
psi at all speeds with good regulation, up to about
50 p.s.i., which is the maximum steam pressure so far
obtained on this boiler.

The Boiler

The little boiler I made for this job has several
interesting features built into a brass block, mounted
at the smokebox end.

The boiler has a 5 in. long, 2 in. dia. copper shell,
and has two water tubes. The backhead, with the
usual water and steam gauges, incorporates a dome
milled from hexagon brass, from which the steam is
taken through the fire-space to the smokebox and
into a thick brass block mounted right at the front.
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The steam passes into a piston type regulator in the
block, which is at smokebox heat, and should cause
little condensation. The mainstay of the boiler
protrudes into the smokebox area and has two un-
tidy plates of 16 s.w.g. copper fixed to it to extract
more heat from the fumes before they go up the
chimney.

The exhaust is brought back to the block at the
smokebox end to an exhaust nozzle, blowing up the
chimney. The exhaust tube in the block has a large
hole opening into a sealed tank beneath the block.
This tank catches most of the condensate which
blows out of the exhaust otherwise, and, the tank
being at smokebox heat, it converts the condensate
back to steam and this blows out of the chimney
instead, providing a blower effect. At the end of a
run, upon cooling down, the tank gets quite full of
water, which provides steam blow when heating up
on the next run.

The boiler has a mounting pad on its backhead for
a water feed pump.

The lubricator is made from a £ in. dia. piece of
aluminium alloy bored 10 mm., 20 mm. deep, with
a hole drilled in the side, No. 1, just touching into
the bore and tapped % in. x 40 M.E., to be suspended
from the fourth end of an “X”- piece taking the
steam to the two units. The lid is made from similar
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Top, left and right: The boiler under construction
showing all necessary parts.

Left: The main components of the two engine units.
Below: Flycutting the three clamped-up pillars.

material and fitted with a hallite gasket, the lid is
coarse threaded into the body. After a good run it
will be full of water with a skim of oil on top, just as
it should be.

In Conclusion

The engine will self start from any position on
opening the regulator, providing the steam pressure
is sufficient. To change the direction of rotation the
flywheel needs to be given a half turn in the required
direction. Remember that if the engine and a boiler
are fitted below decks in a boat a supply of air is
required for the fire, and, for prolonged running, a
supply of water will be needed for the boiler via a
feed pump.

At the moment I am finishing off the little traction
engine, and have started on the drawings and details
which may appear herein. I have in mind a larger
version of the single unit which I intend to run as a
single cylinder vertical engine, just to prove that a
larger version will work as well, even against gravity.

o —
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Light Steam Tractor—Continued from page 1112

All engines had a relief-valve, as I have already
mentioned, set horizontally on the L.P. valve chest
to blow off at 100 p.s.i. into the chimney, and
light springs were fitted above the boiler clack
valves to return them smartly to their seats. Speeds
on the road were about 10 m.p.h. on steel strakes
and 15 m.p.h. on rubbers, the rather high gearing
making the job of getting away under load on a
slope a bit tricky, and, conversely, reversing the
engine didn’t retard its progress much! Rear wheel
strakes were 1 in. apart except on 39149 which
has a wider gap; the other three are mounted on

rubbers.

Numbers 23266 and 36220 have oval maker’s
nameplate on valve-chest covers, the others having

fitted except to No. 23266 which has a Pickering
governor. Although most of the survivors have
wooden canopy roofs, the originals had felt roofs
on rafters, and Mr. Limb quotes a farmer telling
him that they could always tell if it was the Ran-
somes engine coming to thresh by the felt flapping
up and down as it crossed the field!

Despite any apparent shortcomings in the con-
struction of the canopy, older employees of Orwell
Works always maintained that the standard of
workmanship on Ransomes engines of all types
was far higher than found on some other makes,
a fact I can confirm from my appréntice days in

a small country works undertaking, among a

the R.S.J. monogram. Gardner governors were

variety of other steam work, overhaul and repair
of traction engines.

To be continued
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7 Models Progress,
Hall, Paignton, Devon.

7 Brighton & Hove. Club Auction.

7 Lincoln M.E.S. Monthly Meeting. Unitarian
Chapel, High Street, Lincoln. 7.30 p.m.

7 Rochdale S$.M.E.E. Annual General
Meeting. Technical College, Rochda'e. 7.30 p.m.
7 Stockport & District S.M.E. Bits and
Pieces. The Parish Ha|l, Church Road, Cheadle,
Cheshire. 8 p.m.

7 Romford Model Engineering Club.
Competition Night. Ardleigh House Com-
munity Centre, Ardleigh Green Road, Hornchurch
Essex. 8 p.m.

7 Ickenham & District S.M.E. Club
Auction. Rear of Coach and Horses, Ickenham,
8p.m.

8/8/15/168 Norwlich & District S.M.E.
Invitation from John Bilton of The Poplars,
Tivetshall St. Margaret, Norwich—locos will be
in steam on his 74” gauge railway.

8 M.E.S. of Northern lreland. Monthly
Meeting. Strathern Hotel, Holywood, Co. Down.
3 p.m.

9 Harlington Locomotive Society. High
Street, Harlington. 2 to 6 p.m. Public Open Day.
9 Harrow & Wembley S.M.E. Public
Running. Roxbourne Park, Field End Road,
Eastcote. 2 p.m.

9 Northampton S.M.E. The Society will
hold its Members’ Cup Trial in Delapre Park,
London Road, Northampton Stamng at10 a.m.
9 Bracknell Ral y. Public
operation of Jocks Lane track Bracknell Berks.
3 p.m. to 6 p.m.

10 Wirral M.E.S. Traction engine evening.
Victory Hall, Upton. 7.30 p.m.

10 Bedford M.E.S. Clock Making.

10 Clyde Shiplovers’ & Model Making
Soclety. Visit to new shipping hall, Museum of
Transport, 25 Albert Drive.

10 King’s Lynn & District S.M.E. Monthly
Meeting. St. James School, London Road,
King’s Lynn. 7.45 p.m.

10 & 24 Peterborough Society of Model
& Experimental Engineers. Meeting at
Clubhouse, Lincoin Road, 7.30 p.m.

Foxhole Community

CLUB DIARY

Dates should be sent at least five
weeks before the event to ensure
publication. Please state venue and
time. While every care Is taken, we

v ity for errors.

13 Leyland, Preston and District S.M.E.
Meeting. Roebuck Hotel, Lsyland.

14 Ickenham & District S.M.E. General
Interest Nights. Rear of Coach and Horses,
Ickenham.

14 Polegate M.E.C. Annual General Meeting.
14 Tonbridge M.E.S. Jubilee Year Dinner.
Bligh's Hotel, Sevenoaks, 7.30 for 8 p.m. £4 each.
14 Melbourne S.M.E.E. Reproducing Oid
Clocks, D. Batten. 92 Wills Street, Glen Iris.
8 p.m.

15 Society of Model and Experimental
Engineers. Studio visit—Photographic
methods for model engineering.

16 King's Lynn & District $.M.E. Final
round inter club competition at Standground
(Peterborough). 10 a.m.—functional and scale
steering,

15/22 Pontins Natlonal Model Makers
Festival at Brean Sands, Burnham-on-Sea,
Somerset.

15/16 Pappl k P Statl 1884
Watt beam engines in steam Details from: G, P.
Barnes, 16 Arthur Street, off Waverley Street,
Nottingham.

16 Worcester and District S.M.E. Public
Running Day. 34" and 5” elevated and 34”,5",74"
ground level tracks. Waverley St. Diglis. 2.30 p.m.
16 King’s Lynn & District S.M.E. Public
Running. Walks Track, London Road, King's
Lynn. 2 to 5 p.m.

17 Wigan & District M.E.S. Meeting in
Co-operative Guild Room, Thompson Street,
Whelley. 7.15 p.m.

17 North Wales MES. Meeting at Penrhyn
New Hall, Penrhyn Bay, Llandudno 7.30 p.m.
18 Sutton Coldfield & North Birmingham
M.E.S. Auction,

19 Gulldford M.E.S.

[

Bits and Pieces

11  Guildford M.E.S. E
meeting.

1t Romney Marsh Mode! Engineering
Soclety. Film Night “E for Experimental”
Church Hall, New Romney. 7.30 p.m.

11-15 Derby S.M.E.E. Model Engineering
Exhibition. Queen’s Hall, London Road, Derby.
9.30 a.m. to 9 p.m.

12 Norwich & District S.M.E. Bnng and
Buy Auction.

12 Harrow & Wembley s.M.E. Loco
Meeting. St. Andrews Church Hall, Malvern
Avenue, South Harrow. 7.45 p.m.

12 Southampton & District S.M.E.
A. C. Sterndale experiences at Swindon Loco
Works. To be held at Atheiley Bowling Club,
Hill Lane, Southampton. 8 p.m,

ive cc
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19 Britlsh Rall Staff Assoclation Club.

St. Vincent Street, Ladywood, Birmingham. 7.45

p.m. Mr. Relph—Ilecture—remote control steam

loco!

19 Brlstol Soc. of Model & Experimental
s. Hot air i described by E.

Chapman.

20 Hull S.M.E. “The Experiences & Tribula-

tions of a Boiler Inspector’—talk by Mr. W.

Rooke. Trades & Labour Club (Room 3),

Beverley Road, Hull. 7.45 p.m.

20 Nottingham S.M.E.E. Festiniog Railways

into the 80’s. Mr. G. Caddy. The Friends’

Meeting House, ClI don St. Nottingh

7.30 p.m.

21 Brighton & Hove Soclety. The Pullman

Car Co,, talk.

21 Rochdale S.M.E.E. Mr.
Swing Boats.
7.30 p.m.
21 Stockport & District S.M.E. Mr. F.
Hulley—Talk, iHustrated with slides. The Parish
Hall, Church Road, Cheadle, Cheshire. 8 p.m.
21 Ickenham & District S.M.E. General
Interest Night. Rear of Coach and Horses,
Ickenham.
21 Romford Model Engineering Club.
Talk or Films. Ardleigh House Community Centre,
Ardleigh Green Road, Hornchurch, Essex. 8 p.m,
23 Harlington Locomotive Society. High
Street, Harlington, Middx. 2 to 6 p.m. Public
Open Day.
21/22/23 The Elizabethan Rallway Soc.
Annual Exhibition at St. Michael's Church Hall,
Outram Street, Sutton-in-Ashfield, Notts. Friday
6.30 to 9.30 p.m., Saturday 10 a.m. to 9 p.m.,
Sunday 10 a.m. to 5 p.m. Details from P. Wright,
15 Sandhurst Avenue, Mansfield, Notts.
22/23 Urmston & District Model
Engineering Society Ltd. Models Exhibition.
Flixton Secondary School for Girls, Flixton Road,
Flixton, Manchester.
22 G.E.C. M.E.S. Copsewood, Coventry.
Bonfire Night and Night Run. ANl visitors
welcome from 2 p.m. “Hot Dogs” and refresh-
ments available. Drivers: Don’t forget your red
rear lamps!
22/23 Hanwell & District Model Soclety.
Model Exhibition—22nd 2 to 8 p.m., 23td
10 a.m. to 7 p.m. Hanwell Community Centre,
Westcott Crescent, London W7
23 Harrow & Wembley S.M.E. Public
Running. Roxbourne Park, Field End Road,
Eastcote. 2 p.m.-
24 Bedford M.E.S. Informal Meeting—
Restoration of Brough Superior Motoreycles.
24 CIyde Shiplovers’ & Model Makers”
. Model ' ion night.
25 Romney Marsh Model Engineering
Soclety. Bits and pieces evening. Church Hall,
New Romney. 7.30 p.m.
26 Birmingham Society of Model Engin-
eers Ltd. lilshaw Heath—36 mm slide comp.
Bring along your best six slides.
26 Harrow & Wembley §.M.E. Film Night.
St Andrews Church Hall, Malvern Avenus,
South Harrow. 7.45 p.m.
26-29 Hford & West Essex Model
Rallway Club. liford Town Hall, liford High
Road.
27 Leyland, Preston and District S.M.E.
Meeting. Roebuck Hotel, Leyland.
28 Ickenham & District S.M.E. 16 mm.
Films. Rear of Coach and Horses, Ickenham.
8 p.m.
29 North London S.M.E. Club Hallowe’en
Party—Colney Heath.
29 Romney Marsh Model Engineering
Saciety. Portable track at Canterbury (in aid of
Cathedral Appeal).
E Soelety of Model & Experimental
s. Informal Meeti Loco Topics.

V. Beswick:
Rochdale Technical College.
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HORSE-DRAWN
VEHICLES

Bernard B. Murdock concludes
his articles on these fascinating
vehicles by discussing the
[finishing of a model and
explaining the right terminology

Part 11 From page 998

LAMPS CAN BE MADE from sheet brass, or even
tinplate, although brass is best, while thin sheet
copper is finest of all as it is so easily flanged, etc.
The glasses of lamps, of course, can be formed of
perspex, and many such lamps, even the cheapest
types, ordinary van lamps, had bevelled glasses to
them.

The painting of such models is an art in itself
which not all modellers can tackle confidently, but,
as ever, practice makes perfect. Thin coats of
paint, with every coat well rubbed down before
another coat is put on, is one of the secrets of a
fine finish, while naturally every little imperfection
in a surface must be filled up before any of the
paint is applied. Wet-or-dry paper, used on those
final coats, is one of the coachpainter’s secrets,
even for the in-between rubbing of those last coats
of the palest copal varnish. While speaking of var-
nish, it is best to avoid polyurethane as it dries far
too quickly, so stick to the kinds sold for model-
work, which dries at a sensible speed.

However, that is all I am saying about painting
now; maybe, another article can be the source of
some of the real gen later on. In these mechanical
times, there are few people who really know the
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correct terms of the wagon and coachbuilder, so
here are the basic ones, for interest.

Firstly, a cart, while often being a horse-drawn
vehicle, is certainly not the term used to denote all
such vehicles; although there are many people who
will use the word to describe any horse-drawn
vehicle, even a coach at times, which is surely pure
sacrilege.

A true cart is only a two-wheeled vehicle, not
necessarily animal-drawn, either, as hand-barrows,
trucks, etc., are all of the true genus cart, while it
may perhaps be argued that even a bicycle is a
form of cart, albeit, with wheels in tandem. Thus,
farm tumbrils, Scotch carts, etc., are truly carts,
whereas farm wagons, with four wheels, are just
that—wagons, as are other types with no head, or
roof, and an open body. Flat vehicles, such as a
coal trolley, are thus, trolleys, while in the Mid-
lands, Lancs., Yorks., etc., such are referred to by
the age-old name of rully, and in the south, are
equally correctly termed lorries, even lurries, or
drays.

What’s in a name?

Those types with a head, or superstructure, are,
nowadays, loosely called vans, which subdivide
into tilt-vans, or covered wagons, and those with a
solid head are also vans, but usually box-vans, to
distinguish the actual types. At one time, any
vehicle with four wheels, with or without sides
and without a head, was referred to as a van.
There are also, of course, two-wheeled vans, which
are quite correctly termed thus, while they are
equally carts. Such nomenclature is probably mis-
leading to the layman, but so, often, is it to even
the expert in the field! A float is, correctly, a low-
hung two-wheeled vehicle, not just a vehicle, of
any type, to carry milk! The original term
described those beautiful little carts of that low-
hung type used by almost every dairyman in the
past to deliver milk, and the term has simply come
to be associated with present-day milk vehicles.
But there are other types of floats, as well as the
milk variety; even some few carriages are actually
floats, while the well-known Pickering floats, which
are either used for trade purposes or as a handy
carriage, or runabout, are a case in point. But a
true milk float was specially designed for that pur-
pose, and what pretty little things they were, often
with brightly-polished brass rails to their sides, to
say nothing of that big churn, also of brilliantly-
polished brass. The coming of the bottled milk
made such little beauties largely obsolete, but not
always, as there were quite a number of them, in
the later years, which carried the bottles, such as
those built for the Burnley Co-operative Society,
in Lancs., as late as the 1930 period, which had
solid-rubber tyres, like many carriages. All floats,
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A view of a “Warner”’
pattern wheel with a
cast-iron collar shrunk on
to the centre part of the
nave. Note the chamfering
of the frame members,

for decoration and weight
saving.

correctly,” are only horse-drawn vehicles. But, if
you set out to build a milk-float, do not put one
of those china models of a Shire in her shafts, as
such big horses never pulled milk floats! Only
cobs, or ponies, the smaller types of draught
horses, were ever in those vehicles. And, while
mentioning those china models, the sets of harness,
said to be perfectly authentic, are often certainly
not; they are usually only passable. Have a look
at a full-size set and you will see what I mean. At
least such harness will need a lot of adjustments
before it will satisfy any true enthusiast who knows
what is required!

Making the horse

I carve my model horses from chipboard which
I laminate into blocks of pre-shaped sections, and
then shape up with a rasp, which makes a fine and
accurate job, too. Also, horses are not highly
glossy, like those china models, but have a sheen,
which, in a model, can be exactly simulated by
using matt-type undercoat paint, or even some
emulsion, which, on chipboard, acts as a first-rate
filler for the surface, as well as producing a natural
semi-gloss to simulate the coat of the animal.

Finally, a few more words about wheels. Most
farm wagons have 12 spokes in their front wheels,
and 14 in the hinds, which looks just right. The
carts usually had 14 in their wheels, for only 12
looks too few. Small-wheeled vehicles, such as
trolleys, those with four equal-sized wheels, almost
without exception have 12 spokes in their wheels,
which, again, looks exactly right for such. wheels.
There are many types of wagon, also vans, car-
riages, etc., which have 12 spokes in front and 14
behind, especially the heavy wagons, etc., while
many more have 14 in front and 16 in the hinds.
Note that, to get a truly balanced effect in any
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vehicle’s appearance, there should be those pro-
portional numbers of spokes to the wheels, or two
more in the hinds than in the fronts. It is not
completely the rule, but variations were usually
the result of some wheels having been changed at
some time. Most caravans, almost universally in
fact, had the “12 in front, 14 behind” ruling,
although, where in the uncommon cases of equal-
sized wheels, there were 12 at both ends, of course.

Very rarely indeed were the spoke-numbers I
quote ever exceeded although there were some of
the London pair-horse omnibuses which had 16 in
the front and 18 in their hind wheels, which cer-
tainly made those wheels look too crowded, and
really spoilt their appearance; they were usually
of the artillery pattern, by the way.

The best-looking horse buses were those with
either the most-common sets of spoking, which I
will term “12 and 14” for ease, or those with 14
and 16. However, attention to such points of detail
will ensure that a model of a horse-drawn vehicle
is really authentic; such fine itemising will be
really worthwhile!

A helping hand

I can always be contacted via the Editor of this
magazine, so, if any modelmakers are desirous of
getting into touch with me over details of horse-
drawn vehicles, I am at their service. The tremen-
dous growth of interest in this branch of the hobby
has been truly astounding in the last few years,
which is exceptionally gratifying to me as I have
been almost all my life with such vehicles, and still
am, and it gives me enormous pleasure to see such
interest, which, somehow, I always knew would
come, one day. It is a peculiar trait of human
character to take greater interest in anything that
has suffered an eclipse, for some reason.
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REPLACING A MILL
ENGINE CRANKPIN IN SITU

by A. Haworth

SOME FORTY-FIVE YEARS AGO, in the 1930s, I re-
ceived a call from a cotton mill in a N.E. Lancs.
cotton weaving town. The complaint was that the
engine’s crankpin was running very hot.

The engine was known to me as a horizontal
tandem compound of some 500-600 ih.p. and
typical of its time. Arrangements were made to
visit the engine room shortly before stopping time
on that day. On arrival at the mill the writer found
that the crankpin was extremely hot with a cold
water service playing on the pin. It was decided to
keep running to the end of the shift. Meanwhile it
was asked if any work of any sort had been done
at this end of the engine or indeed, anywhere on
the engine recently. The answer was no.

Upon shutting the engine down and allowing the
pin to cool off, an examination was. made. The
crankpin brasses appeared to be in one piece with-
out any undue movement, although somewhat
tight on the pin. The wedge adjusting gear behind
the brasses was also in order. The connecting rod
also appeared to be in line.

Attention next turned to the pin itself. This was
mild steel and six inches across its working dia-
meter. As was the usual custom, this was shrunk
into a slab crank with a dowel about 11 in. dia.
driven in such that half the dowel was in the
crank and held in the pin, from the back of the
crank. It has never yet been satisfactorily ex-
plained to me what the purpose of this dowel is,
since if the shrink fit is holding, then no load of
any kind is transmitted to the dowel. I believe that
this was a contribution to the policy of “belt and
braces” so beloved of engineers of the past.

However, to return to the pin. A closer examina-
tion soon showed that the back of the pin in the
crank was depressed by 3 in. below the face of the
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crank, and consequently protruding 1 in. from the
face of the crank on the opposite side! This proved
beyond doubt that the pin was loose in the eye
of the crank and was moving transversely, thus
forcing the crank collar against the brasses.

A discussion then took place between myself
and the directors of the mill as to the possible
repair. I had already decided that the only repair
was a new crankpin and brasses, and this was
agreed. It was decided not to run the engine until
this was done.

A start was made immediately. First the con-
necting-rod was removed. A fully dimensional
sketch was then made of the crankpin and the
brasses, together with any necessary pin-gauges. It
should be said here that it was the common
practice in those days to make pin gauges when
“measuring up”, especially that of interlocking
components. The gauge consisted of a suitable
length of black mild steel about % in. dia. and
ground down to a point at each end. This was then
filed down to its correct dimension and became a
fixed micrometer length of that desired. The
sketches and gauges were then forwarded to the
works for a start to be made on the brasses and
the rough machining of the crankpin.

We now returned to the engine. The next step
was to remove the crankpin. Since we did not
know the degree of looseness between crank and
pin, a decision was made to try and remove the
pin in the cold condition; that is, without the ap-
plication of any heat. The manner of doing this
was as follows: a six-foot length of six-inch dia-
meter steel bar, commonly called a “tup”, is sus-
pended on chains from the crane hook and in line
with the crankpin. A suitable drift is interposed
between the tup and the pin and the tup started
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swinging, applying heavy blows to the end of the
pin.

After many hours of this treatment it was ob-
vious that the pin was beginning to come. It was
also evident that the surface steel of the pin was
beginning to “pick-up” the surface steel of the
crank-eye. Since there was an interference fit be-
tween crank and eye, this was hardly surprising.
This occurrence, however, necessitated a rebore of
the crank eye itself, which would in any case have
been necessary, since a loose pin invariably results
in a loss of roundness in the eye.

Once the old pin was removed, preparations
were made for the re-boring of the crank-eye. The
diameter of the bore of the eye was 74 in. and a
choice of a suitable portable boring bar was made.
This bar was 4 in. dia. and about six-foot long. In
a groove in and running down the centre of the
bar is the lead or feed screw. This was about $ in.
dia. with a square thread about % in. pitch pro-
truding from the bar at one end. On this end was
fitted a train of gears to give a fine feed to this
screw at every rev. and driven by a sun and planet
gear by a weight. On the boring bar itself was a
boring head which engaged with the feed screw via
a nut, and itself traverses along the bar. In this
head the boring tool was secured. The whole bar
and head is threaded through the eye and held in
bearings which are bolted to the main engine bed
via packings, etc. The non-gear end of the bar is
fitted with a suitable belt pulley and driven from
a portable steam engine bolted down to the engine
room floor. '

A minimum of metal is removed from the
crank-eye at a fine feed. It should be noted that
the main engine is scotched and held fast whilst
reboring is taking place.

Shrink allowance

After finish boring had been done, an accurate
pin gauge was made of the bore. In those days the
usual shrink allowance was .001 in. per inch or
slightly less, in this case a total of .007 in. The pin
gauge was sent to the works, where .007 in. would
be added to this to finish machine the shrink fit
diameter. The pin would therefore be .007 in.
larger in diameter than the eye in which it is to fit.
The eye had therefore to be expanded .007 in.-plus
by the application of heat. An accurate pin gauge
was made of the shrink diameter and returned
with the new pin. This gauge will become apparent
later. The new pin after finish machining would
be accurately bedded to the new brasses and the
whole returned to the mill.

- Arrangements now had to be made to shrink the
crank on to the pin. The gear employed to accom-
plish this was known to us as a “Wells Light”,
which was in effect a very large blow-lamp con-
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sisting of a circular steel tank about 18 in. dia.
and about 2 ft. 6 in. high, filled with paraffin. This
was pumped up by a hand pump on the tank to a
pressure of about 100 p.s.i. (There was a pressure
gauge on the tank.) The paraffin was then led
through armoured hoses to the burners, of which
I think there were three. These burners were
capable of throwing a flame six-foot long by about
one-foot diameter! I do not know the temperature
of these flames but I do know they were able to
bring a steel crank 12 in. thick to a red heat in
about an hour! The pressure in the tank was con-
stantly kept up by hand pumping.

Fitting the pin

Before commencing operations on the crank, the
pin was suspended on a light chain sling by a
crane opposite the crank-eye, and sufficiently far
away not to be affected by the heat. The burners
were then set up to play on the crank-eye and
asbestos sheets sited at strategic points to direct
the heat away from the bottom end of the crank
which was also shrunk onto the shaft. A bucket of
cold water was placed in a convenient position in
which to dip the crank-eye pin gauge held in tongs.
If the crank-eye bore would allow the pin gauge to
enter it would also allow the crankpin! Next a
stop was fitted to the back of the crank to prevent
the crankpin from going in too far. The burners
were lit, and the crankpin doused periodically with
cold water.

In about an hour or so the top end of the crank
was glowing a dull red; the moment of truth. The
gauge was held in the tongs, dipped in the bucket,
and offered to the crank-eye. It entered, and one
end travelled 4 or 5 in. circumferentially round the
bore. This was it! The burners were quickly
turned off and the crankpin, suspended on its
crane hook, was quickly traversed towards the
crank. This was no moment for indecision. The
crankpin entered and was quickly rammed home
against the top. A sigh of relief rippled around the -
engine room, and a few of the labourers spat on
the sizzling crank for luck, as was the custom. All
the load was removed from the crane. Since the
crank and its pin would not be touched again for
24 hours the time had now arrived to repair to
the local hostelry across the road for a well-earned
pint.

We returned to the mill the following day to
replace the connecting rod and the new crankpin
brasses. These were adjusted slightly on the slack
side to be finely adjusted after running for a few
days. The engine was finally barred round by hand
and found to be perfectly free. Upon steaming the
new brasses were found to run slightly warm for
a few days. The engine ran for a further thirty
years without trouble.
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New Club in Tasmania

Yet another club has been formed “down under”, this
time in Hobart, Tasmania. Although the formation
was, technically, over two years ago, starting with a
bare plot of land, the club, The Hobart Miniature
Steam Locomotive Society, has now reached the stage
of having 450 feet of track for 3} and 5 in. gauge.
Only three Tiches and one Maisie are steaming at
present but more are on the way. M.E. hopes to bring
further details as they become available. The secretary
is Mr. D. G. Cook, 6 Leyden Avenue, Seven Mile
Beach, 7170, Tasmania.

Guest Speaker in Birmingham

The Birmingham Society of Model Engineers has a
special guest speaker on 19 October. He is Mr. R. J. K.
Relph of Truro who has spent many years experi-
menting with indoor steam locos in gauge “O”. Mr.
Relph uses a form of remote control in the operation
of his track. Interested readers are welcome to attend
what must be a very interesting talk and demonstra-
tion. The event is to be held at the British Rail Staff
Association Club, St. Vincent Street, Ladywood, Bir-
mingham, at 7.45 p.m.

Norwich City College

Norwich and District Society of Model Engineers tells
us that the City College is to hold evening classes for
model engineers starting on 20 September. Those in
the area may yet be able to enrol even though this is
a little late. The club has been active this year with
public running afternoons at Eaton Park Track on
3 July, 17 July and 7 August. On 11 July, there was a
talk by Dick Stockings about his life with B.R. diesels,
and on 10 August, Mr. Malcolm Woodward of
Microflame (UK) Ltd. gave a talk on gas blowlamps
and torches.

Busy Year at Brighton

Brighton & Hove Society of Miniature Locomotive
Engineers have been round the clubs as well as hold-
ing the usual home runs. The club visited Southamp-
ton for the Spring Open Day, went on an inter-club
trip to Maidstone, attended the summer Southern
Federation Rally at Oxford, and paid a visit to the
Harrow and Wembley Club on its Open Day at Rox-
bourne Park. Looking at the “Diary” the club still
has an interesting programme to finish before the end
of the year.

CLUB NEWS

Club Diary appears on page 1121

— —

Model Traction Engines

The 10th Model Traction Engine Rally and the annual
Model Engineering Exhibition were successfully held
by the Guildford M.E.S. on 16 and 17 July despite all
the warnings handed out by the met. office. It is for-
tunate that the forecast, though accurate, was a suffi-
cient number of hours out in its timing—Ilong enough
to give everyone a pleasant week-end. Model Engineer
¥vill be publishing a report on this event in the near
uture.

Wigan Meeting

Roy Amsbury travelled from Derby to the Wigan &
District M.E.S. on 23 July to give a talk on small
locomotive fittings. He took two locos, a G.W.R.
2-6-2T and a Caledonian 2-4-0, which he ran on the
Wigan track the following day.

- -
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One Way to Catch a Shark

The Steam Locomotive Society of Victoria sends us
an interesting anecdote in its journal Big Wheel News.
It refers to an incident which happened—albeit not
recently —at Pretty Beach, on Bristol Water, near
Sydney, when a 5 ft. 6 in. steam-powered boat belong-
ing to a Mr. Needham was attacked and demolished
by a 14 ft. shark. The explosion of the 12 in. X 6 in.
boiler was heard from the beach and, not surprisingly,
the shark was never seen again!

Visitor to North London S.M.E.

At the October General Meeting of the North London
S.M.E. the guest speaker will be Mr. W. F. Cooper
from Gloucester, who was an apprentice with the
Eastleigh Loco Works in 1915. Mr. Cooper left in
1934 to become, eventually, Chief Draughtsman at the
Ordnance Survey Office at Southampton. He will talk
about “Locomotives and the men who made them at
Eastleigh”. A recent “work-in-progress” evening pro-
duced some very interesting projects including a five-
cylinder radial engine by Mr. L. Mason—a 7% cc.
design which the staff of M.E. also had the privilege
of seeing in August. An advantage of having so many
sections in the one Society is that a wide variety of
models and engineering projects can be displayed. It
is also quite common for members to share their
activities so that as one country member pointed out,
when the pond is out of commission and no boats in
operation, they can always go back to Keston Com-
mon with their radio-controlled tanks, cars, and
motor-cycle combinations.

Peter Olds, president of Model Engineers & Live
Steamers Association, Maryborough, Queensland, built
this 5 in. gauge Central Pacific “Jupiter”. See Club
News, page 1053.
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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.

B ag Letters may be condensed or
edited.

Walschaerts’ Valve Gear

SIrR,—The latest article on Walschaerts’ valve gear by
Dr. F. Burrows interested me greatly, for it would
appear that the expressions that he now presents for
the mathematical derivation of the expansion link-
return crank mechanism at last concur with the
accepted (not “traditional”) precips as indicated by
Messrs. Ashton, Holmes, Rowley and Ewins. I cannot
claim a lengthy association with the valve gears’ geo-
metric requirements, but as a result of careful briefing
1 have been able to produce a set of equations that
enable a correct layout to be determined by calcula-
tion alone, once the three independent variables are
given. -

These equations were determined by simple trigono-
metrical analysis, and I would suggest that they pro-
vide a more easily used (and a more elegant) answer
to the problem. The equations are tabulated herewith;
the notation can be understood by reference to the
diagram Fig. 1. I have indicated when an equation
bears a comparison with those of Dr. Burrows’ article
in M.E. of 19 August.

The independent variables are d, ¢ and @, where:
d = distance, axle centre to expansion link trunnion.
¢ = radius described by expansion link tailpin.

@ = half allowable angle of expansion link swing.
(these are given as D, R and @, in the article)
Return crank throw, q, is given by:

(see 7.L.2)

_ &+
9= \/dcsin @
Eccentric rod length, t, is given by:
t=sinp vV &+ (see 10.L.2)
— d.c. (the stage
Where cos § = '\/—dz—-l-—cz required
(1 4+ cos @) at 8.L.2)
The “backset angle”, ©, is given by:
O=p—2p (see 9.L.2)
where tan y = —
The “inclination angle”, 1, is given by:
Y =90° — (u + 8) (see 4.L.2)
. c.sin f
where tan § = ————
d —c.cos §

and the return crank setting (y) will be:

90° +  for inside admission, or

90° — v for outside admission
The return crank centres are found using the cosine
rule:

=2z4'q¢* + R* — 2.q.R.cos ¢
If the radius rod is inclined at an angle vy from the
centre line of motion then the “backset angle” must
be increased by this amount, i.e. .
a=p—fp+y
The values determined by using the above equations
provide answers that satisfy the valve gear layouts that
1 have been able to inspect of some L.M.S. and B.R.
locomotives, and would therefore also seem to satisfy
the design office practices that have been used in the
locomotive manufacturing industry in the past. If the
mathematical proof of the above work is required I
should be pleased to furnish it.
Axminster, Devon.

A. Gettings

e

—

Figl=-Expansion Lihk and Return Crank

Line Dlagram
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Setting-up aids

Sir,—Being now retired, at the age of 68, I have
“M.E.” recollections dating as far back as 1914, when
Percival Marshall and George Gentry both “lived” at
Farringdon Road. The latter, a most informed gentle-
man indeed, ran a column and workshop, under the
title “Lessons from the Laboratory”.

I mention this, as in 1977 this is my first entry to
your correspondence columns, being prompted by your
very able contributor, Mr. George Thomas, in his
current article on setting-up aids. I have an edge finder,
made by Offen and Co. Ltd., which I have had for
many years and enclose a list of some of the precision
toolmaking aids made by them, which Mr. Thomas
will find of interest. I have no connection with them,
except as a very satisfied user of their products, their
Internal micrometers being sensitive enough to “feel”
to tenths in a good bore.

The edge finder is provided with two probes, both
0.200 in. dia., with spring-loaded ball ends, as Mr.
Thomas has described, one a cylinder, but the other a
sphere. Both will run off a plane surface although the
cylinder is intended for use on cylindrical objects. A
little thought about the geometry will show that the
ball will run true whatever the relationship with the
machine spindle. The cylindrical probe, when “out”
with the spindle to the extent of 0.042 in. or 2 degrees
(which should not be tolerated anyway), gives a line
contact error of 0.0001 in. only. A section of the cylin-
der at this point becomes an ellipse, with a minor axis
of 0.2000 in. and major axis 0.2001 in. An interesting
point, 1 believe mentioned by Offen, is that one’s eye
can detect run-off within micrometric limits at the
point of contact.

I note that Mr. Thomas, in his latest article, refers
to the “Verdict” lever type ball-ended indicator (I
believe preceded by the Starrett “Last Word” Indicator
of this design) and I agree with him about its useful-
ness. With a suitable shank lined up with the machine
spindle, the probe will sense-out a surface, either plane
or curved, by partial rotation, when the pointer will
rock “either side of its zero setting. A workpiece of
known dimensions may thus be set at a required rela-
tionship with the spindle, using the machine’s own feed
SCrew.

Finally, for many years past, I have seen many
references to the use of the top-slide in an angular
setting, when screwcutting on the lathe, some users
having gone to the trouble of calculating and pro-
ducing tables of figures for this purpose. The object
of this offset is to avoid feeding a vee tool cutting on
both flanks into the work. Why not, as I do, when
using the cross-slide for feeding the tool into cut,
leave the top-slide parallel to the bed and, from its
initial zero setting, for each thou of cross-slide advance,
move the top-slide just half a thou? Thus, the trailing
flank of the tool cutting edge takes but a scrape cut,
compared with main cutting edge, which may be pro-
vided with suitable rake. Incidentally, in all my
engineering career not once did I encounter another
person who was familiar with this dodge.

Ealing, London. L. F. White

Sir,—1 first saw the EF described by George Thomas
in M.E. 3567, 5-18 August, at the Machine Tool Exhi-
bition, Olympia 1956, and was fascinated with its antics
and accuracy. It is uncanny to watch.

Being at that time an instructor of a workshop
course evening class, I decided to try and make one
to interest and instruct the students. It was and is yet
entirely successful, repeating well within .00025 in.
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My main point in writing this letter is to say that
the original firm’s, and my own, feeler end is barrel
shaped and suggest with all due respect to G.T. that
this might have some slight advantage over the cylin-
drical end (see Fig. 4).

This in my case was done by first roughing to shape
and size whilst soft and lapping after hardening. 1
decided on a 5/16 in. radius and pressed a £ in. dia.
steel ball between two pieces of lead in the vice. Using
these as a lap, the feeler end was finally made .2 in.
diameter.

George Thomas will probably mention that the EF
will only work in one direction of rotation. (At least
mine will.)

I usually demonstrate on the lathe and if an angle
plate is mounted on the cross-slide the angle plate
must be fed towards the EF from the back. May I also
stress the advice of G.T. as regards the many advan-
tages of leaving a workpiece on the parent bar as long
as possible. This makes further machining so simple in
many cases. A simple case is a collar, say, for a spindle.
If this is turned and drilled and reamered and left on
the bar, the cross hole normally required is easily
dealt with before being firstly parted off complete.

Horwich, Lancs. W. H. Balshaw

Boring Tools

Sir,—Re George H. Thomas’s articles on *“Boring
Tools”, which T have found very helpful, he mentions
on page 731 that he has never found a definition of a
D-bit, nor seen it mentioned except in Model Engineer,
and knowing that many model engineers are members
of the Society of Ornamental Turners, I waited with
interest for replies from some of my learned colleagues
from this Society, but without result.

The “bible” of ornamental turners is Turning and
Mechanical Manipulation by Holtzappfel, a work in
five volumes, the first of which appeared in 1846. On
reading through Vol 2 1 found D-bits described as
cylinder bits, and even sketches of -expanding cylinder
bits, or half-round bits, all described as “producing
accurate cylindrical holes”.

Further research in Vol 4, page 311, produced
directions for making and using cylinder bits, or half-
round bits, and on page 363 is the comment “the hole
is broached out to size with the slightly tapered
D-broach”.

From these, it is obvious that the half-round bit is
of considerable antiquity, research on expanding half-
round bits being carried out by quite a few firms,
including Holtzappfel and Maudsley.

I regret 1 cannot ascertain when the actual name
“D-bit” became common, but it must have been
around the time of Vol. 4 being published, my Vol. 4
being dated 1879.

If any model engineer wishes to expand his hobby,
I would recommend him to read Holtzappfel, particu-
larly Vol. 5§

Some public libraries have a reprint of this book,
and if he has sufficient interest in this branch of turn-
ing, the Society of Ornamental Turners will help to
further his knowledge.

Much of the special apparatus used by ornamental
turners is well within the scope of our readers to
make. I myself use an ordinary screw-cutting Boby
lathe, as I could not hope to afford a Holtzappfel or
similar lathe specially made for ornamental turning,
and with patience and ingeuuity, two of the necessary
qualities for any model engineer, I find I can enjoy
both model engineering and ornamental turning.
Alness, Rosshire. A. G. Fraser

-

MODEL ENGINEER 7 OCTOBER 1977



Barnes Lathe

Sir,—I wonder if I could ask for help through Model
Engineer? 1 have a very old Barnes lathe, as illustrated
in a line-drawing in the M.E. Lathe Manual, by E.
Westbury.

The bracket to hold the stud for screwcutting is
missing; I would be very grateful if any reader of
M.E. who owns one of these lathes would be willing
to send me a drawing of this part so that I can make
one.

DON YOUNG DESIGNS

WANTED

Just 250 more UK Subscribers to LIVE STEAM Maga-
zine to allow the Don Young Construction Series for
the Lancashire & Yorkshire Radial Tank Locomotive

Bristol. J. Pritchard

No 1008 to start in the January 1978 issue. Subscription
details ONLY from Mrs Terri Munro, Stobart & Son Ltd,
67/73 Worship Street, London EC2A 2EL. Please help
us achieve this target.

DON YOUNG DESIGNS can supply for No 1008:
Comprehensive Drawing Set (12 sheets) .. £12.69

Wo R Ks H o P Cast!‘ng Set (Cast Iron Cyli'nders) £122.50
EQUIPMENT oy S

Injectors (Handed Pair) o .. o £12.40
All prices include Carriage and VAT for UK customers.

Increase your scope at mini cost. Castil le for WESTBURY'S
4" drill, bench grinder, vertical mill boring and facing head, power hacksaw
milling and dividing and sawing and filing attachments; also the well-
known POTTS range of milling, drilling and sawing attachments.

We also stock ME taps and dies, end mills, slot drills, twist drills, lathe
tools and nuts and bolts down to 10 BA Bar materials — cast phosphor
bronze, gun metal, cast iron, silver steel and aluminium.

lustrated catalogue Home 30p Overseas airmail 70p

WOKING PRECISION MODELS Ltd.

Harbour Lane, South Queensferry
Nr. Edinburgh, Scotland EH30 9PT

Send 35p ($3.00) post included for our Catalogue to:

DON YOUNG DESIGNS

Bardonela, Adgestone, Sandown, Isle of Wight,
PO36 O0HN, England

Telephone: Brading 644
Tel, 031 331 1093

The premier hobby and craftsman’s show. ..

47th Maodel Engineer Exhihition

and 2nd Woodworker Show 5-14 January, 1978. Wembley Conference Centre
10.00 a.m.-8 p.m. daily except 14 January 10.00 a.m.-7.00 p.m.

LOCOMOTIVES @ TRACTION ENGINES
MODEL AIRCRAFT @ MARINE MODELS
WOODWORK @ MILITARIA @ GEMCRAFT

The interests of the model engineer are limitless and the
standard of workmanship high. Previous exhibitions have
seen such unusual modeis as Colin Tyler's Darby-Savage |
digger, now being serialised in Mode!/ Engineer, and the |
introduction of a Hot-Air Engine competition, judged by
ProfessorD.H.Chaddock. t makes nodifferencewhatone's
¥ tastes are in model engineering, there is a class to suit
everyone. If you have made a model of which you are |
justifiably proud, why not see how it stands up against the |
craftsmanship of the finest model makers in the world.

ENTER NOW!

SEND FOR FULL CONTEST DETAILS

This is your exhibition as well as ours, and we invite you
to enterthe competitions, come along as a visitor to gener-
ally enjoy the show and the presence of so many with
similar interests.

COMPETITION ENTRY CLOSING DATE IS 17 NOVEMBER, 1977.
Entry Forms from: Jim King, Model & Allied Publications Limited, 13/35 Bridge Street, Hemel Hempstead, Herts.

4

MODEL ENGINEER 7 OCTOBER 1977 1129



ANOTHER FIRST-CLASS LOCOMOTIVE

THE 5" GAUGE 14 SCALE LMS “DUCHESS OF BUCCLEUCH”

DRAWINGS AND CASTINGS FOR THIS AND 27 OTHERS IN 34", 5" AND 71" GAUGES. 11 STATION-
ARY ENGINES AND WORKSHOP EQUIPMENT. BEING DEVELOPED AT PRESENT:5" GAUGE GWR
“KING" NORTH LONDON 0-6-0T No 80. 34" GAUGE NE ATLANTIC CLASS V/09 AND 4-6-0 CLASS S/1
ALSO 1" SCALE TRIPLE EXPANSION MARINE ENGINE OF 260 IHP BY C. HOLMES OF HULL.

Fully illustrated H. CLARKSON & SON
catalogue T5p :

including Post UK MODEL PRECISION AND GENERAL ENGINEERS
USA & CANADA 53/57 LAYERTHORPE YORK YO3 7XB

$1.50 ' SPECIALISTS IN MINIATURE LOCOMOTIVES, WORKING AND

EXHIBITION MODELS, PROTOTYPE MODELS, FTC.

S'I'u A RT Precion aints l.'o.Ltd. |
MODELS

Authentic Railway and Road Transport Colours

It is with regret that we find the continuing upward
spiral of raw materials costs has made it necessary to
review a number of our prices. Your many appreciative
letters, and the continuing growth of our business
shows that, in the field of model railways at least,
quality rather than cheapness is still desirable.We shall
continue to do all we can to hold prices as low as
possible, but we can assure all our customers the
quality of PRECISION PAINTS will not be reduced.

QUALITY rather than CHEAPNESS has always been

our policy. That will not change.

The new prices are effective from 1 August 1977.

Send S.A.E. (9” x 4”) to:

Precision Paints Co. Ltd.

P.O. Box 43, CHELTENHAM, Glos. GL51 5HR.

Tel: (0242) 29878. The telephone is switchedthrough fothe
home of Mr. Shephard in the evenings
for those who are unable to telephone
during the day.

Precision Paints are available in Australia from:

Trade: Cavalcade Miniatures Refail: Venture Hobbies

Catalogue, 44 pages
with more than 60
illustrations of
engines, fittings, etc.
35p post paid U.K.

7 Dale Court P.O. Box 84
STUART TURNER LTD Ear?deeng#QSﬂS \[;ar;de(:éng3175
—ONe ictoria ictoria
Henley-on-Thames . Oxon . RG9 2AD TRADE ENQUIRIES WELCOME
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GOLIATH

BOX SETS

worth
looking into

Look into these sturdy functional Goliath Box Sets.
Inside is a comprehensive selection of tap wreriches,
circular die stocks, taps and dies, available in HSS or
carbon. Everyone made to the same exacting
standards which characterises all Goliath products,
Well protected from accidental knocks during
carriage, are conveniently laid out enabling the model
engineer to have all the necessary tools
instantly available.

Check out Goliath Box Sets. They're well worth
looking intd. .

Available at any of the 15
Goliath branches throughout the
country. There’s one near you.
Also-available from A.J. Reeves & Co., Birmingham
021-779 6831 & Stuart Turner Ltd.
Henley-on-Thames 04912 2655.

“ZGoliath
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SARJENT’S TOOL STORES

o)
FOR MYFORD LATHES

We can offer ex-stock the
following Myford lathes:

ML10 lathes

ML7 lathes

ML7 lathes c/w clutch

ML7B lathes c/w gearbox
ML7BT lathes c/w trileva’
ML7R lathes

Super 7 lathes

Super 7B lathes c/w gearbox

Plus a huge range of
accessories EX-STOCK
We also have ex-stock:
Emco Unimat SL lathes
Emco V8 lathes

Part exchange welcome, Terms available
Barclaycard and Access welcome,

Stock availability correct
at time of going to press.

Sarjent’s Tool Stores Limited
63-64 Fleet Street, Swindon, Wiltshire, England.
Telephone (0793) 31361. Telex 449485,

44-52 Oxford Road, Reading, Berkshire, England
Telephone (0734) 586522, Telex 848695
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DORE WESTBURY
VERTICAL MILLER

Table size 16” x 54"
6 speeds 1650 to 341
Supplied in kit form, a!l major machining

done.
Can be finished on ML7 lathe.
ALSO

DORE 5" MACHINE VICE KIT
Specially designed for this machine
Every item required for the completion is
included in the above kits

S.AE. (9" x4") for leaflets to:

MODEL ENGINEERING SERVICES
6 KENNET VALE, BROCKWELL

CHESTERFIELD, DERBYSHIRE S40 4EW
Tel. Chesterfield 79153 or Eckington 3218

CALLERS WELCOME
BY APPOINTMENT

Low Prices
on quality
Engineers Tools

M, Yhald:

Cutting, Wc and
Hand Tools. Send 256p for full

details in our large illustrated and
Priced 1977 Catalogue. Overseas
please send three international
coupons, or one USA or Canadian
doliar.

AKRON TOOL SUPPLY CO.
69 Nightingale Lane (Dept. M)
Wanstead, London E11 2EY

Tel: 01-530-4405

Business hours:

Mon-Fri 8-5.30 (lunch 1-2)
Saturday 9.30-12.30 (usually)

GENUINE SWISS NEEDLE FILES

These Files are made with the strict accuracy in which the
Swiss excel and are manufactured by Fabrique de Limes
‘Union’, L'Abbaye, Switzerland.

Onﬁ c{ozen assorted popular shapes in strong, well-made plastic
wallet,

Price £7.69 including VAT and Post.
Overseas orders, please add 50p.

Available only from U.K, Distributors:

Colin M. Grant Limited

33 Balmore Road, Glasgow G22 6RJ

Gunby Road, Bubwith, Selby, Yorkshire

Set of parts fully machined and ready
for fitting and assembly. Kit includes
brass engine frame casting, brass
machined parts, stainless steel shaft,
spring screws and instructions for
assembly. Price £13.00 includes VAT
and postage to UK address.

PRECISION STEAM MODELS LTD

Tel: Bubwith 602

Unique model
of legendary

(A’J}Cg'm

More than 130 finely cast
individual steel spokes and flexible moulded tyres,
chains, etcbuild a 1: 8 scale  ‘replica, 250mm long, weigh-
ing 1.2 kg. Send postcard for free literature and details

. of special mail order offer.

Actual modsl

metal components, plus

BLACK KITE KITS, 37 DORSET ROAD LONDON SW8

Save up to 659
off engineers
tooling.

Send 20p for

=N

-

. Drills s/s H.S.S. 20 assorted £2.30

Lists 8. 7 Button Dies below  in £3.50
Myford and Boxford 10. Grinding Points 10 assorted £1.40
New and Used lathes 12. 5 Slitting Saws H.S.S. below 3 in £4.00
millers and drillers 14. Silver Steel 75 lengths x 13 in

Precision ground. 16 sizes £8.60
GRAHAM 15. 30 Carbide tips for brazing £3.50
ENGINEERING Ltd 19. 8 Thread chasers: hand various £3.50
ALPINE HOUSE . 20. 7 End milis or slot drills below % in £3.50
ROEBUCK LANE 23. 5 Reamers H.S.S. below £ in. £3.50
WEST BROMWICH 26. 6 Drills 1 morse H.S.S. below 9/16 in £3.60
Nr. BIRMINGHAM 27. 6 Drills 2 morse. 9/16 in, to 29/32in.  £8.00
Phone: 021-525 3133 41, 25 Taps assorted £5.75

P. & P. AND VAT INCLUDED

2" Scale RANSOME SIMS & JEFFERIES STEAM TRACTOR
Now being featured in Model Engineer by John Haining

Complete set of Boiler Parts, comprising barrel, stays, firebox materials, bushes, firehole tube, firetubes,
foundation ring, throatplate, tubeplate, backhead, crown stay and brackets.

£28.00 inclusive of Postage and VAT

P P.0. Box 24

Looo arts Station Road
Avonmouth

Model Engineers BRISTOL

Callers by Prior arrangement Tel: Avonmouth 2363

Modelbouw Noord
Amalia van Solmsstraat 17a
Gronigen, HOLLAND

Tel: 050-125185

European Agent:

Our latest Orange Catalogue 25p ($1.00) Post Free

S.A.E. for up to date price list only.
(For use in conjunction with our Orange Catalogue)
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DUAL PURPOSE VEE BLOCK

M Machine yourself iron castings I easy
to machine on ML7, Boxford or mill
M Drawings and all materials
for completing your vee block
areincludedinthe price [l Vee
block can be used on its own
clamped horizontally or vertically
to base plate Bl For use on lathe crosslide,
vertical slide or face plate |l Also for
milling and drilling.
Complete set £4-951+90p p&p
USA and Canada $18.p&p inc.
For Drawings only 30p
Overseas enquiries welcome
Postal service only
11 LOCKLEY CRESCENT
BUKER ENGINEERING LTD HATFIELD, HERTSAL100TL

S.A.E.
FOR
LIST

31" x 16" B.G. S.C.
CENTRE LATHE

Agent Robinson International Pty Ltd
2 Fitzwilliam Street, Parramatta N.S.W.

PERFECTO ENGINEERING CO. LTD.
CLAYMILL ROAD BARKBY ROAD

LEICESTER Tel: 0533 768384

Boilermakers
to the
World

Not an idle boast.
If you want the
very best in model
boilers Bishop is
the name, the only

name.

BISHOP & CO

38 HAMPSTEAD ROAD
BIRMINGHAM B19 1DB

Tel:
021-554 0174

Millhill Tools
a

ENGINEERS’ H.S.S. TWIST DRILL SETS
Metal Cases Plastlc Cases

21 pce,1/16"to " .. £7.55 13 pce,1/16"to 4" .. £2.43
29 pce, 1/16” to 4" £14.95 10 pce, 1/16"t0 +” .. £1.90
19pce,1to 10 mm .. £7.95 7 pce, 1/16” to 1~ £1.45
25pce,1t013 mm .. £14.95

50 pce, 1 to 5:9 mm x 0-1 £10.76

41 pce, 6to 1O mm x 0-1  £23.50

LOOSE DRILLS—H.S.S., INCH SIZES

Slze Price Size Price Size Price
1/64 13p 9/64 15p 9/32 42p

1/32 12p 5/32 17p 5/16 49p

3/64 1Mp.. 11/64. 19p 11/32 59p

1/16 11p 3/16 22p 3/8 67p

5/64 11p T 13/64 24p 13/32 84p

3/32 12p 7/32 27p 7/16 92p

7/64 12p 15/64 30p 15/32 £1.12

+ 13p + 33p + £1.19
{Min. order on drills £1.50 please)

LIVE (REVOLVING) LATHE CENTRES

MT No 1 £10.50 MT No 3 £16.95
MT No 2 . £13.95 MT No 4 £20.55

WHITWORTH TAP AND DIE SET IN METAL CASE

Carbon steel, 7 dies, 21 taps (7 x 3), *" to i~" 2 tap holders and 2 die
holders £24.95

BA TAPS AND DIES, CAHBON STEEL

TAPS—0, 1 and 6 BA, 40p ea.; 2, 3, 4 and 5 BA, 3Zp ea.; 7 and 8 BA, 47p

ea.; 9 and 10 BA, 70p ea.
DIES—0 to 6 BA, 71p ea.; 7 and 8 BA, 92p ea.; 9 and 10 BA, £1.12 ea.
Satisfaction or money refunded, cheque/P.0O. with order to:

MILLHILL TOOLS LTD.
35 PRESTON CROWMARSH
BENSON, OXON, OX9 65L
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MORE PROTECTION!

MAP Insurance Scheme Now
provides for £250,000 cover

To comply with constantly increasing requirements for Public
Liability Insurance (as demanded by Local Authority and Govern-
ment Departments), the MAP third party insurance scheme has been
extended to provide £250,000 cover for 1977. This also corresponds
with anticipated requirements for Society membership conditions.
How can you take advantage of this offer, which embraces all forms
of modelling activity, whether it be concerned with aircraft, boats,
cars, etc? Simple! Just complete the form below and send it
together with a remittance of £1.75, which will provide cover for
one year.

This scheme applies to all new memberships and renewals accepted
in 1977 (existing memberships operate on the terms applicable in
1976). Please remember that the scheme applies to regular readers
only (those who either have a standing order placed with their
newsagent/model shop, or who have a direct subscription).

TO: Model & Allied Publications Ltd, P.O. Box 35, Bridge St., Hemel Hempstead-
Herts.

Name (infull) ... 1.
Address .........cooovviiiiiiiii i e !

Registered No.
| enclose herewith postal order value £1.75 for membership of MAP
insurance scheme. | understand that membership is conditional in my
placing a regular order for:

————— e —————————

¥
1
1
1
1
I
I
1
I
1
1
]
1
)
]
I
I
1
1
1
1
1
1
1
1
1
1
1
]
]
1
I
1
1
1
1
I
I
1
1
1
1
1
1
1
[}
I
1
I
!



power heat
with
Sievert

Model engineers will readily
appreciate the advantages gained by
using Sievert Propane Gas Equipment.
The new Sievert Universal handles
are in two versions—with or without
economiser valve and they are

easy to regulate, save time and

are most economical in gas
consumption. The torches are most
effective for general brazing and
brazing boilers and for many other
jobs in the model engineers
workshop.

The Sievert range also includes
Soldering Irons, Flat Flame Burners,
Power Burners, Pin Point Burners
and Stationary Burner Supports to
mention but a few.

For details of the com-
plete range of Sievert
Propane Gas Appliances
and the address of your
nearest stockist, write to:

~

Wm. A. MEYER LTD.
9-11 Gleneldon Road, London SW16
Telephone: 01-769 0015

1134

Making Model Horse Drawn Vehicles

The first comprehensive book on the subject

Fully il d with photc hs, and including
detalled plans of three vehicles (Monmouthshire
waggon, Pony trap and Cornish haywain). The
construction of wheels is dealt with in great
detail, and there are chapters on materials,
tools, finishes, horses and display. In addition
there is a survey of types of
vehicle, and a review of books
andothersourcesofinformation.
To order by post please send
£3.10, or $8 for air mail postage
to U.S.A. lllustrated catalogue
with details of plans, materials,
books, clubs, etc —20p.

JOHN THOMPSON
(Ref ME 1) FIELDWAY, FLEET, HAMPSHIRE, UK
L/

SUPERCRAFT BINOCULAR
RIVETING KIT £1.95 MAGNIFIER £14.00
by @ Blindriveting pliers @ The
with 2 extra nozzles and VERSATOR

soft faced hammer head.
Also assortment of alloy
blindrivets,

@ PERMANENT
FASTENERS for mending
leather straps, kitchen
pans; cararnd cycle
maintenance; and all sheet
metal work.—We use
these rivets for instruments

2.5x headband
magnifier with
prismaticlenses
to reduce
eyestrain.

@ Used bythe
armed forces
and some of the
leading firms in
industry.

@ Can be used
with glasses.

All prices include P. & P. 14 days approval C.W.O.

Mason & Gantlett Lid. 25 5mm= ST e ror seron

NR1 3NX Tel (0603) 28101

THE ENTIRE SAILING SHIP & POWER CRAFT
SERIES OF AUTHORITATIVE DRAWINGS

By Harold A. Underhill, A.M.I.E.S,
By Courtesy of the Executors

Hlustrated list of 70 Sailing
Ship Designs 60p
llustrated list of 35 Power

“ Craft 40p

From Leading Dealers or direct from:

BASSETT-LOWKE LTD.

KINGSWELL STREET, NORTHAMPTON NNI IPS

ORKAN
BORING TOOLS
OF SOLID SPECIAL
HIGH SPEED

STEEL EV4CO

(12% Tungsten, 5% Cobalt,

4% Vanadium)

Range of 48 Tools in 4 shapes

9 Standard Length Types

& Extra Length Types

For bores from % in. diameter
Stockists and distributors of drilling
machines up to 2in capacity, also
milling machines and all metal
working machine tools.

Send for Priced Leaflet

STANTON-THOMPSON (London) LTD.

Lincoin Way, Off Windmill Road, Sunbury-on-Thames, Middx.
Tel: Sunbury-on-Thames 88681  Telex: 261350

Facing of bottoming Tool Shape F

Threading Tool 65° or 60°
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BLACKGATES
ENGINEERING Model Engineering

Supplies
LIVE STEAM INJECTORS: Horlzontal tvpe
‘Jubilee’ No. 3 size (14 oz/min) .. . . £6.60 each
‘Jubilee’ No. 4 size (24 oz/min) £65.60 each

Both sizes screwed 5/16 x 32T anél completa wnth nuts and nipples for
3/16" pipe. Above sizes available Ex Stock—other sizes shortly.

HOLMSIDE 71" gauge 0-6-0 St Loco

currently being described by Martin Evans.

Drawings 85p/sheet Buffer Beam Steel 65
Frame Steel £6 90 Driving and Coupled wheels £20. 00/set
Drawings and Castings for 35 locomotives.

Large range of materials and small tools

1977 catalogue (Pink cover) 30p post paid from:

BLACKGATES ENGINEERING, 8 Mount Avenue
Wrenthorpe, Wakefield WF2 0QQ,West Yorkshire

All prices plus VAT and postage Tel: Wakefield 72257

DAVID WRAY

DETAILED MEASURED DRAWINGS AND
MATERIALS FOR BEGINNERS AND
EXPERIENCED CRAFTSMEN

These drawings are unrivalled in their range, accuracy
and detail. There are now 40 items listed and more
in preparation.

Write for illustrated brochure of drawings and
materials enclosing 25p to:

DAVID WRAY
Little Coldharbour Farm
Berkhamsted Common, Berkhamsted, Herts
Telephone: Little Gaddesden 2242

Carts, Waggons,
Timber Handling
Appliances, Implements.
Carriages and a Windmill

Coles Power Models

Large selaction of castings for building model steam and
gasoline engines.

“Corliss”, 1” and 2" Case tractor, ""Cretors”, “La France”
Fire Engine, also Stuart Turner line.

“Hit and Miss”, “Wall 47, “Wizard" Mariner gas engines,

to name a few.

Complete line fittings, model hex. nuts and bolts and metals.
Catalogue 22 R, $2.25 P.M.0. Add $1.00 for postage,
orders outside U.S.A.

Coles Power Models
P.O. Box 788
Ventura, CA 93001

MODEL AND MINIATURE RAILWAYS

158 Ashfield Road, Rochdale, Lancs
Telephone: ROCHDALE 45657

RIVETS (Snap Head)
All sizes priced per 100

iron Copper

3/64 x 3/8 o .. 20p 1/16 x 1/2 .. .« 33
1/16 x 3/8 .. .. 22p 3/32 x1/2 .. .. 48p
1/16 x 1/2 A .. 23p 1/8 x 17 - - 112p
3/32 x 3/8 . .. 23p

3/4 x 3/8 . .. 27p

1/8 x 1/2 e . 30p Brass

1/8 x 17 .. .. 38p 1/32 x 1/4 .o . 25p
3/16 x 3/4 .. .. 48p 1/16 x 3/8 . .. 27p

Mail order by return but please allow sufficient for P. & P.
Catalogue 50p inc. P. & P. (UK only)

CLASSIFIED ADVERTISEMENTS

Rate: 10p ver word. Minimum charge £1.00. Use of Box;Number 35p extra.
Display Classified Advertisements: £5.00 per single column inch (Maximum
2 in.) Full particulars on application. Advertisements, with remittance,
should be seat to Classified Department, Model Engineer, P.O., Box 35, Hemel
Hempstead, Herts., at least five weeks before issue. Classified advertisements
must be pre-paid.

The Advertissment Manager reserves the right to refuse or suspend

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 Dprinting errors or omissions. Receipt of “‘copy” for publication
implies acceptance of these conditions by the advertiser. Whilst every
care is taken to exclude advertisements from doubtful sourcss, no
responsibility can be accepted by the publishers for the bona fides of
advertisers.

MODELS & MATERIALS

Combined 5” and 74” track; also 73" truck; parts
etc. S.A.E, for list. Bruce, Longley Old Hall,
Huddersfield. A

Greenly & Steel have a wide choice of castings in
stock from gauge 1 to 73". S.A.E. to 5 Chilton
Avenue, Teignmouth, TQ14 8NP. Tel: 062-67 2876.

A

23" gauge 2-10-0 Austerity coal fired Loco complete
with Tender Baker valve gear. Mechanical lubri-
cator and 23" driving truck. Tel: Fairseat 823396
(Kent). A

Model Makers Service. Precision—turning, milling,
grinding, welding, etc. Send S.A.E. with drawings
for quotation. R. H, Thornton, 12 Arthur Road,
London N9. Tel. 01-807 8804. AB
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New 5” Exhibition quality 4-2-2. Midland Single to
design of Martin Evans, £1850. Fine quality 3”
Burrell Traction Engine to designs of Lion En-
gineering Company with nice 4 wheel trailer, £1850.
New 33" Petrolea 2-4-0 GE Loco to designs of
LBSC, £450. 33" Maisie 4-4-2 GN Atlantic in nice
running order, £600. 65 Regent Street, Leamington
Spa. Tel: (day) 24076, (night) Claverdon 2523. A

For sale: 1901 “Thorpe” Hit and Miss gas engine.
2” Bore twin 12”7 Flywheels. Very pretty. No
Magneto. Stout, 4 Dryden Road, Penarth,
S. Glam., CF6 IRT . A

Wanted: Steel vertical boiler about 12”7 diameter,
can be old but must be sound. R. Cox, 20 Wharf
Road, Brentwood, Essex. A

31" gauge 0-4-0 Juliet Chassis completed, boiler,
cab, side tanks, smokebox all made £150, or ex-
change for 21" gauge foco. Tel: Shefficld 890400 A

Private buyer requires drawings, castings, materials,
finished single items for Highlander or other 74"
loco. Details and reasonable price Box No. 3343,
(Lancs), P.O. Box 35, Bridge Street, Hemel Hemp-
stead, Herts. HP1 1EE. A

Bargains not to be missed. Simplex Chassis with
cylinders wheels fitted etc. with complete set of
drawings and castings to finish £60. Heilan Lassie
complete set castings, mainframes, drawings,
completed trailing frame £30. Tich drawings,
castings, frames with cylinders wheels fitted etc.
£20. Compound Table with revolving and indexed
head £20. 428 Model Engineers £8. Tel: Mansfield
23078 (Notts.). A

Wet or dry emery paper, 12 sheets assorted grits
120-400 £1 plus 25p post/pack. Below. Filter Gauze
80 Mesh Copper, approx. 9 sq. in. Pieces only,
5 for 20p plus 10p post. Harris, 78 Watery Lane,
Redditch, Worcs. AB
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A. KELLETT

6 Alston Road, Gorton, Manchester
M18 8UN

Tel: 061-223 2818

GEARS AND BOILERS

for most models

Many from stock or made to order.
Cylinder blocks, wheels, etc.,
’ machined.

Replies to all enquiries. S.A.E, please.

Quality metals for your modelling requirements.
Brass/Bronze/Copper/Stainless  Steel/Alumin-
ium/Sheet Steel Rod—Tube etc.
2, 5 and 16 amp plugs and sockets multi gang
switches suitable for track controls. Various
finishes. Write phone or call:
Reardon Engineering Company
Dawley Road, Arleston
Telford, TF1 2NE
Tel: Telford 47894

PEN-
MODELS

366 KERR ST.
OAKVILLE, ONT.
CANADA
(The *Sieam Shor”]  (a16) 844-8418
Reeves & Stuart Castings, Myford, Tools and
Materials, etc. M.A.P. Books
Cat. 6-74 $1.50

Also Boats, Planes, Trains Zg-'O’g
Plastics and Meccano
9-6 Mon.-Thurs., to 9 Fri., 5.30 Sat

For sale: Circa 1890 Steam Barring engine, reno-
vated. Makers: Prestons of Bolton £150 o.n.o.
Tel: Poulton-le-Fylde 883920. A

8 TON BURRELL TRACTOR

2" Scale Drawings and Castings for this
interesting engine now available.

For List send S.A.E. to:
J. STEER Esq.
M.J. ENGINEERING
24 Coll Road, Ring
Hants. BH24 1NX

Wanted: Boiler for Rob Roy. Wortley, 46 Dere-
brown Avenue, Gt. Yarmouth, Norfolk. A

For sale: 200 ft. of 31" gauge Cromar White track
plus left and right hand points. Unused and un-
assembled. Buyer collects. Offers to Box No. 3341,

If you have a_model to sell, consult
STEAM AGE. Though speccallsmg in
Locomotives and Traction Engines we
are interested in buying models of all

(Essex), P.O. Box 35, Bridge Street, Hemel Hemxx

stead, Herts. HP1 1EE.

Wanted: 31" gauge track, alloy preferred. Tcl

Kirkbymoorside 31833.

74" Driving - Truck, Braked, ball bearing axles

£150 o.n.o. Tel: Malvern 3207.

13” Allchin traction engine, Completed May 1977

£800 o.n.o. Tel: 051-487 9324.

For sale; Tich castings and materials including
boiler tube. Full set of drawings £20. Tel: Abingdcg:

29348

MODEL ENGINEERING

New unused K.B. Marine Outboard 3.5 cc engine-
Cost new £69.95 will sell £45.

SALE OF STEAM ENGINES

Stuart Mill Engine S50 £25.00
Stuart Launch Engine £125.00
Stuart Double 10 £80.00
Stuart St. Steam Plant £15.00
Stuart Babcock Boiler No. 504 £26.00

Tel: Anderson, Home: Boldon 7163
Office: South Shields 566535

STAINLESS STEEL, BRASS
ALUMINIUM, EBONITE AND NYLON
rounds, hexagon, tube, flats, stips. Angle
section and studding from stock. Any length
supplied. Send S.A.E. for complete list of over
100 stock lines to:

ANDERSON & JARVIS LIMITED

Point Pleasant Works, Putney Bridge Road
London SW18 1TU

R & A MEARS
Model Makers and Suppliers
STOCKIST OF
Plans, Castings, Nuts, Bolts, Rivets, materials and
accessories for the Live Steam Constructor.
Locomotives and Boilers constructed to order.
Send for catalogue and price list

P.O. Box 85, Padstow 2211
N.S.W., AUSTRALIA

LOCOSTEAM
Catalogue No. 8 — 35p.

FOR MATERIALS AND CASTINGS
* See our advertisement in the next M.E. *
LOCOSTEAM MODEL ENGINEERS

37 Victory Road, West Mersea
Colchester, Essex COS5 8LX
Tel: West Mersea 2392

WANTED: 21" Gauge Spirit fired
locos also rolling stock, signals, etc.
Any condition,

Tel: Haywards Heath 51893.

John R. Procter, 65 Buckingham Road,
Brighton (0273) 23696 and flve minutes
from Brighton station but 'phone first
please. Would like to purchase traction
engines and locomotives from ‘O’ gauge
to 31”. Too old to lift 5”1

JOHN SHORT LOCOMOTIVES
BOILER SPECIALISTS
For all copper boilers
from 3% In. to 104 In. gauges

11 Sunny View, Winkleigh
Devon EX19 8HS
Winkleigh 252

RAILWAY EQUIPMENT
For 31" to 101" GAUGES
Complete sets of track parts, points, bogies
wagons, carriages, signals, etc. Electric, and

construction.
Send 25p for lllunrated brochure Overseas 50p
y Postal Order only
CROMAR WHITE LTD.
Woodman Works, Durnsford Road
London SW19 8DR Tel: 01-946 1033

Steam Locomotives. Railway planning and.

descriptions.
9 CADOGAN STREET
STEAM AGE ioavi:ys.

Wanted: Two Stuart Turner Boiler Feed Pumps.
Also coal fired Vertical Boiler 12”7 to 18” high
approx. W. H. McCulloch, Criffel Inn, New Abbey,
Dumfries. A

Flat 3" x 1" Bottom Rail from Alcan, 40 at 11 ft.,
48 at 10’ 6” unused stock, soiled. 74" Royal Scot
professionally built (Greenly) (bad boiler received)
new boiler and fittings required to complete. Spare
pair machined cylinders machined. Alba 1A—
2-speed shaper, offers. Buyer collects. Tel: Thomas,
Benvorlich, Jersey 43730. AB

Wanted: stationary steam engines and boilers.
Stuart Turner or any other types. Would purchase
collection. Anything steam considered. Finished or
per: finished. Write Hall, Main Street, Ravenstone,
Leicester, or Tel: Coalville 32008. YZ

Wanted : something special—a Victorian stationary
steam engine, maximum flywheel diameter about
8 ft. Handsome price for handsome beast. Fullest
details to: Parris, Lime Tree House, Sevenoaks,
Kent TN13 1YJ. Daytime Tel: Sevenoaks 58171,
evening/weekend, Langton 2148. WYZA

Wanted to buy, model steam engine, part built,
33", 5% or 74" gauge loco or traction engine. Good
price paid. Can collect. Please tel: Cranleigh 4464
Surrey. T/C

Allmodels for Perspex, Nylon, P.T.F.E. Acetate.
Tools, metals, castings, electronic components.
Industrial and Exhibition models. Allmodels
Engineering Limited, 91 Manor Way, Ruislip,
Middlesex. Tel: Ruislip 74126. T/C

WALSALL STEAM
RAILWAYS

Still require
74" Gauge Steam Locos

For the Arboretum Railway
Walsall.

Must be Scale.

Please write or telephone:
C. M. CARTWRIGHT
65 Bradford Street
Walsall
Tel. Wal 30078

SALE: QUALITY MODEL LOCO’s

5% 2.6.2.T. Firefly Aust. $2300
34" 2.6.2.T. Mountaineer Aust. $2000
5% 0.4.2.T. Narrow Gauge Aust. $1100
34" 4.6.2. + Tender. 3 cyl.
Heilan Lassie Aust, $1500
M. HALE
4 Panoramie Road, North Balwyn 3104
Australia

N.Y.C. HUDSON CASTINGS

4-6-4
#” SCALE—34" GAUGE
WE NOW OFFER IN 34", 74%, 74 GAUGES
FREIGHT CAR AND TRUCK CASTINGS,
ENDS, AND WHEELS, DRAWINGS ‘
ALSO LOW TARGET SWITCH STANDS
14" SCALE, READY TO FASTEN TO
YOUR POINTS—$15.00
CATALOGUE $1.50
REFUNDABLE ON FIRST ORDER
C. A. HOFFMAN, 25 THORNBRIDGE CR.

KITCHENER, ONTARIO, CANADA
N2M avo
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WORKSHOP EQUIPMENT

New Myford ML10, ML7, ML7R and Super 7B
lathes in stock for immediate delivery. 5 D.E.
Grinders £22. Bench Drill 2MT with 4" chuck £159.
All single phase. Hasland Machine Tools, 3
Storforth Trading Estate, Tel: Chesterfield 3391933.

For Sale: 3 x 6 mm Watchmakers lathes. 1 Clock-
makers Turns, 1 Jacot Tool. 1 Vintage Lister Petrol
engine and generator, Offers or exchange WHY.

S.A.E. for details, Croft House, Main Strezt

Welney, Norfolk. Tel: 238.

Myford ML7 with 3” Jaw chuck, in excellent
condition £250. Spink Britannia drawings £7.
Tel: Selby 4778, A

Round Bed Drummond. Chucks some change whee}:

(identical Myford). £65. Tel: 01-850 2856
Brass sheet, H.H. 16 SWG. 600x 120 mm £35,

Wanted 8" Rotary table and small dividing hea%

Tel: Bourne End Bucks. 26896.

Wanted: ML7 or Perfecto or similar, motorised
with accessories, Offers to Oxley, Tel: Sheﬂielg

(0742) 483083.

Wanted: Small power shaper. e.g. 7" Stroke
Perfecto, Curry, 26 Richmond Road, Altrincham,
A

Cheshire, WA14 4DU. Tel: 061-928 8344,

Wanted: Vertical Slide for Boxford 43" lathe,
. A

Tel: Immingham 72139,

COMBINATION ANGLE PLATE

Quality C.I. Machined on all surfaces, size
6 x 32 x 3, Giving range of angles 90°, 60°, 45°
and 30° degrees. Ideal for light drilling, milling
and surface grinding etc.
Price: £10.25 plus post and package
Details from:
A & G Machining Service
Chryston Mains Farm
Chryston, Glasgow G69

used. £120. Tel: Barnsley 762777.

TENNENTS SMALL TRAINS
771 High Street, Halesowen
West Midlands
Tel: 021-550 1266
STUART TURNERKITS AND FITTINGS
Small BA nuts, bolts, taps and dies
Most M.A.P. Model Engineering Books
in stock.

WE BUY, SELL & EXCHANGE
model engineering tools and machinery.
EQUIPMENT WANTED
we collect and pay cash. Also. part built
3% in., 5 in. & 7% In. gauge locos wanted.
M.E. SALE & EXCHANGE
25 Vale Road, Tunbridge Wells, Kent
Tel: 0892 39227

For Sale: Amolco Vertical Milling Attachment for
MLY7 or Super 7 complete with motor. Very litt}:

Myford Super 7, ML7 (R), ML10, Boxford,
Perfecto, Cowell, Unimat SL and Unimat SL3
and accessofies.
Engineers small tools.
Qu ions for hase of lete wor
Export arranged.
G. M. H. BUNCE CO. LTD.
206 West Street, Fareham (4136)

WE HAVE DONE IT AGAIN-—ANOTHER
BARGAIN OFFER!

Set of HSS Drills (29) 1/16 In.~1/2 in. in stand
£16.50, Genuine Swiss Precislon Files. 50 Ass.
Shapes~Cuts—Lengths £10. 10 Ass, Shapes and
Cuts 12 & 14 cm £2.50; 16 & 18 cm £3.50;
18 & 20 cm £4.00, P. & P, Send 20p for list of
Tool Bargains and get your FREE PRECISION
FILE~Overseas orders carriage extra — NO
CALLERS. B & B, 17 Lingfield Road, East
Grinstead, Sussex, RH19 2EX.

Hand Planing Machine. Table 12" x 8” Travel 16"
with Selfact. Solid Heavy Good Machine on stand.
£95 buyer collects. 91 Granville Road, Grangetown,
Middlesbrough. A

New Myford ML?7 ex stock, Also ML7-R, Super 7,
ML10 and ML8A woodworking, Your older lathe
taken in part exchange. Most Myford accessories/
attachments including gearboxes in stock. Good
selection of replacement Myford spares. Good
s/hand ML7 usually available. 3” Cap. “Startrite”
bench drills 230/1/50 £163. 6 D/E “Micita”
grinders 230/1/50 £60, ditto V.E.M. West German
£56 including VAT/carriage. L. Terry, Folly Patch,
Inkpen, Newbury. Tel: Inkpen 331 (anytime). A

Lorch 6 mm Watchmakers lathe. 22 Collets, com-
pound slide, faceplate, variable speed motor and
many attachments. Cost new over £800. £185 or
part exchange larger lathe, W.H.Y. Tel: Brighton
21065 day. Shoreham 61110 evenings. A

Wanted: Steel Hexagon BSW/BSF A/F 0.60; 0.71;
0.82; 0.92 or supplier’s address. Bird, 23 Parklands
Road, Chichester. Tel: 83704, A

Sensitive Drilling Machine, 0-3" ity compl

motorised unit. Quill travel 13”, Quill to column
23" new machine £28. Tel: 0742 342889 between
6and 7 p.m. A

Wanted: ML2/4, or Myford/Drummond M Type,

or older ML7—any condition. M Type accessories

glslossgought. Tel: Tideswell (Derbyshire) 0222
7 .

Wanted: Milling machine. Any condition. Details
to: W. Brooks, 39 Blenheim Road, Basing,
Basingstoke, Hants. A

Wanted: Pools, Zyto or Taylor Horizontal Bench
Mill, any condition. Please Tel: 01-204 0329 after
7 p.m. (Middlesex). A

OXFORD ARC WELDERS
Give you full control of the welding
current essential for quality welding from
the thinnest materials upwards. No
gimmicks—just properly engineered oil
and air cooled arc welders from £52
Free Leafiet from:

C. Q. & W. YOUNG Ltd. (Oxford Welders)
Colne Road, Twickenham, Middx.
Tel: 01-894 5168 and 01-894 7767

MYFORD LATHES
Always in stock at:
FLETCHER ENGINEERING BORROWASH
LIMITED

Nottingham Road, Borrowash
Nr. Derby
Telephone: Derby 673829

MYFORD & BOXFORD
LATHES & ACCESSORIES
Specialist stockists of Myford ML10, ML7 and
Super 7 Lathes, and the new BOXFORD ME10
Lathe. Send large S.A.E. for details. Personal

callers are most welcome,
Barnett Engineering Services
7 Farncombe Street, Farncombe
Godalming, Surrey GU7 3BA
Tel: Godalming 23277

NEW MACHINES ALWAYS
IN STOCK !/

New Myford ML10 Lathes

New Myford ML7 Lathes

New Myford ML8 Woodworking Lathes

New Myford ML Super 7 Lathes

New Myford MG12 Grinders

New Myford Rodney Vertical Milling Machines
New Fobco & Startrite Bench Drills,

Also the largest stock of new and quality
used machine tools in the Midlands at very
attractive prices.

STIRCHLEY MACHINE TOOL CO.

401-407 Tyburn Road, Erdington, Birmingham
B24 8HJ. Telephone: 021-328 2424

JUSTINI

Our new super quality water-slide transfers
for LNER boys.

LNER lstters for tenders and tanks 34”g. per pair.
30p. 5" 35p. Any day now, coming in! New
3/16" wide water-slide lining sheets in black/
white for LNER, Southern, GNR etc. One sheet
with straights only, the other for curves and
corners only. Both sheets 60p per pair.
Post 20p per order. Lots of new items this winter,
tools, books etc.

8.A.E. list, and separate list of models for sale to:

ASHDOWN MODELS
“Witchwood’, Blackness Road
Crowborough, Sussex, TN6 2NA.
Telephone: 08926 4384

Wanted: Change wheels for early Drummond 33}”
Flat Bed. complete lathe purchased if cheap. Tel:
Epping 75437. A

Owing to limited work space, would anyone like to
exchange their Perris 13" lathe, with cash adjust-
ment, for my almost new Flexispeed (Norfolk) 2” X
12" B.G. lathe and accessories? Rev. P, Heywood,
4 Aldermaston Grove, Higher Blackley, Man-
chester, M9 3QN. Tel: 061-740 6183, A

Alba No, 1A 10" power shaper. Good condition.
£100. Tel: 021-742 5956. A

Wanted: Any accessory for basic ML7, Reasonable
or repairable condition. Hedges, 14 Dorchester
Road, Bury St. Edmunds. Tel: 62179,

H.S.$. NUMBER AND LETTER DRILLS
Your own selection, min, order £1.50

No. Price each No. Price each
1-4 D 26-29 2lp
5-8 3lp 30-42 17p
9-12 28p 43-70 14p
13-25 25p 71-80 i8p

Fuli set No. 1-60 in metal case £14.95,

Dormer metric equivalent set No, 1-60 in metal
case £12,.50

Size Price each Size Price each
A-E 46p ~S 9ip
Ful 52p W S4p
M 65p X £1.31

N 73p Y,Z £1.34
0-Q 76p

Full set A-Z in metal case £21.50
Satisfaction or money refunded. Cheque/P.O.
with order please. Other tools also available, list
sent on request,
MILLHILL TOOLS LTD.
35 Preston Crowmarsh, Benson, Oxon
6SL

Milling, drilling machine, fits ML7 or similar, Brand
new. Made by Sharp Enginee s, Earby. With motor
and switch. £85 inclucing delivery. Hague, 1
Kipling Grove, Leicester. Tel: 0533 353749, A

Adept No. 2 Shaper Auto Feed motorised as new
£70 o.n.0o. Drummond 34" Lathe (vintage) good
condition 4” x 4” jaw, 3” x 3" jaw chucks counter-
shaft £40 o.n.o. Box No. 3344, (Scot.), P.O. Box 35,
Bridge Street, Hemel Hempstead, Herts. HP! 1EE,

A

Horizontal Miller, Table 18" X 5”, single phase
motor, £150. Myford Lathe with 3” jaw and 4” jaw
chuck, tool post grinder, £175. Ajax vertical bench
drill, 3” capacity. Tel: Poynton (Chesh.) 2932. A

Super 7, power cross feed complete with chuck
motor and accessories, mint condition, today’s price
£631 plus VAT. Price £475. 7 Linley Grove,
Holcombe Brook, Nr. Bury, Lancs. A

TINKER TOOL AND
CUTTER GRINDING JIG
Drawings £2.50. Castings £9. UK postage
£1.40. SAE for details. Ready made jig

POA. Overseas welcomed.
N. W. TINKER
123 Spinney Crescent
Toton, Beeston
Notts NG9 6GE
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FOR SALE
Myford ML7 £400
As new condition with home-made stand,
cash only, Contact:
E. STANSFELD
The Whatleys, Worton
Nr Devizes, Wiltshire
Tel: Devizes 5413

Bandsaws 16 in. Throat. £111 complete, S.A.E,
illustrated details. HAB Engineering, Unit C,
Fardons Industrial Estate, Glover Street, Birming-
ham 9. Tel: 021 772 2699. W-F

Myford Agents: All types of machines supplied
new and used. We also purchase machinery, etc.
V. Power, Services & Co. Ltd.,, 37/38 Upper
Tything, Worcester. Tel: Worcester 351714 G-D

Buck & Ryan for lathes and workshop accessories,

drilling machines, grinders, electrical tools, surface

g‘llates. etc. 101 Tottenham Court Road, Lon%?él
1.

Wanted to buy Myford ML7 or Super Seven lathe
in good condition, or similar lathe suitable model
engineering. Good price paid, please telephone
Cranleigh 4464 Surrey, T/C

Unimat miniatare metal/wood lathes, stamp for

catalogue, we also supply accessories. Colin M.

Grant Ltd., 33 Balmore Road, Glasgow G22 6R;T\.
. UwWYy

Metal Turning Lathe wanted for cash, Tel: Potters
-Bar 58972 (Herts). Zz-D

MATERIALS

BRASS, STAINLESS STEEL, NYLON
ALUMINIUM, COPPER AND BRONZE

plus other hard to obtain materials, Bar and sheet
offcuts available as usual at about half normal
retail price. Catalogue No 9 now ready, price 20p.
Includes drill sets, reamers, grinding wheels,
silver solder, , stellite, cali

files and many other interesting items. Plus our
comprehensive range of stock materials, second
hand equipment and machine tools.

J. A. CREW

Spinney Lane, Aspley Guise, Milton Keynes

PETER CRISP OF RUSHDEN
Tool Department

Myfords Lathes and Accessories.
Precision, Hand and Power Tools
by leading makers.
Pulleys, Belts and Bearings.
Sureweld Electric Weiders and
Accessoties.

Sievert L.P. Gas Appliances.
Drills, Reamers, Taps and Dies.
M.E. Serles our speciality.

20p P.O. for lists. Rushden 56424-7
High Street, Rushden, Northants

PITTLER Lathe
Model C3 (5” centre Height)
Large range of accessories and original

manuals including Overhead Gear, good
condition. Sensible offers invited.

Tel: Bournemouth 522420 (STD 0202)

Washita & Arkansas Whetstones: large selection
including modelmaker’s patterns available direct
from importer, S.A E, for lists, C. J. Rufino, Manor
House, South Clifton, Newark, Notts. T/C

Heat treatment and Metal melting furnaces manu-
factured and supplied by Kilns Division, Hyde-
bourne Ltd., 376 Finchley Road, London NW3,.
For details S.A.E. T/C

The *Five-Way’* Universal Precision Tailstock
Turret £24.90. Send S.A.E. for illustrated leaflet.
Peter Walker—Engineers, Millstone, Stubson,
Newark, Notts. NG23 5BY. X-E

Wanted: Vertical milling attachment for Hardinge
Milling Machine, Model TM or UM. Jones,
Lodge Farm, Chelwood, Bristol. Tel: Compton
Dando 232. ZA

Cutsquare Hacksaw Jig. £4.85 inclusive. Send
S.A.E. for details. Frameset Products, 5A North
Common Road, Uxbridge, Middx. UB8 1PD. Z-C

. 74"/74” G. HOLMSIDE

Hor. main stretcher £2.25. Ver. main £2.25.
rear £2.00 — Brake stretcher £1.00 main horns
£8.00. Main boxes £7.00. Main box pads £3.50,
Driv. and Coup. wheels £20.00,

ALL IN STOCK. Cyl £27.00

5” KING G.W.R.

All drawlings and castings in stock.
S.A.E. for castings list of this and 26 other
locomotives.

Castings by return fron:
N. SPINK
82 Highfield Lane, Chesterfield

Telephone; 0246-77010 (evenings)

1138

BOOKS & PUBLICATIONS

Wanted : Model Engineer issues un/bound. Volumes
100-134 or part. Good price, will pay postage.
Gosses, Hogerbeetsstraat 10, Leiden, Holland,

For sale: MLE. vol. 50 to 127 some incompiete,
many bound volumes. Complete details and offers,
Condie, Mansefield, Tealing, Dundee DD40Q2 A

MLE. 39 volumes bound 26-49, others to 111, un-
bound 86-95, 112-136. “Amateur Mechanic” 1-4.
“Practical Metalworker” 1-3. Spons Mechanics
Own Book. Others similar, £200 o.n.0. Tel:
Shorecham-by-Sea 62044, A

‘*MODEL ENGINEERS"'

Supplied to enthusiasts, Museums and Technlical
Colleges throughout the world.

We have thousands of issues and volumes
available from stock.

Why not give a volume of “Model Engineer”
as a Christmas present?

Overseas customers can order now for Christmas
delivery.

Send S.A.E. for our latest lists including Rare
and Secondhand books list.
Overseas customers—

{1 jonal Reply Coup for Air Mail reply)
TRACTION ENGINE ENTERPRISES &
M.E. Specialist Publication Supplles
216 Coventry Road, Hinckley
Leics. LE10 ONG

‘Wanted in fair condition: “Loco Design Data and
Formulae”, Phillipson, and “Machine Design,
Construction and Drawing”, Spooner. Taylor,
158 Macdonald Road, Lightwater, Surrey.

491 Model Engineer., From vol. 99 to vol. 129,
most volumes complete, unbound, offers. S.A.E.
319 Penn Road, Penn, Wolverhampton. A

Model Engineer 1966-1976 (2 copies missing) £30.
Collected. W. Brown, 20 Sutton Way, Heston,
Middlesex. AB

For sale: “Mode! Engineer” from 1949-1963 un-
bound. £40, Tel: Whitley Bay 22413, A

American Railroad Boox, modelling, diesel, steam,
trolleys, “Model Railroader”, *“Railroad Model
Craftsmen”, “Live Steam”, “Trains”, “Traction &
Models” etc subscriptions, List 10p. Clyde, Box G.
6 The Mount, Ewell, Epsom, Surrey KT17 l’If/ZC

£80 “minimum” offered for M.E. volumes 1-80
(portions welcomed, available) Lambert, 60 Sal-
house Road, Rackheath, Norwich NR13 6AA. P-C

GENERAL

73" Running Rights available in return for some
track maintenance, Large continuous circuit.
Situated Kent, Surrey, Sussex borders. Box No.
3342, (Kent), P.O. Box 35, Bridge Street, Hemel
Hempstead, Herts. HP1 1EE. AB

Super 8 mm Home Movies featuring your favourite
hobby, Colour and black and white, sound or silent.
Send 50p for catalogues listing thousands of films
—all at BIG DISCOUNTS. Mailmaster Films Ltd.,
(Dept MAP) 69 Long Lane, London EC1A 9Tl;2.(1:

Watch material. Well assorted wheels, screws,
springs, keyless etc. £3.00 per packet or for £5.00
inclusive. Shield Watch Company, 91 Vyse Street,
Birmingham, B18 6JZ. TIC

Moleskin Trousers—100% cotton, lovat or brown
shades, slim leg, cross pockets and hip pocket. Sizes
30” to 44", leg lengths 287, 307, 32”, £13. Postage
50p C.W.0., delivery by return. Refund guarantee.
Hebden Cord Co. Ltd., Desk MT.15, Hebden
Bridge, W. Yorkshire. T.V,.Y-F

“Projector Kits*® from Manufacturer. Kits for
combined 27 x 2” and 2% sq. slides, 35 mm.,
stereo. Viewmaster reels, projector viewers, micro-
film readers, overhead-projectors, screens: Episcope
kit (5" x 57) £36. Opticals, fan motors, lamps.
S.A.E. for brochure stating interest, Marshall Smith
Lid., 64 Norwich Avenue, Bournemouth. T/C

Stainless steel countersunk screws 27 x 3/16" £8
per 100. Nuts/washers £5 extra. Prices inclusive.
Windyriggers, Radwinter, Saffron Walden, Esszz\.

For guaranteed repairs to watches, clocks, jewellery.
All repl parts lied. (U.K. only). No
lists but quotations. S.A.E. J. H. Young & Son,
133 London Road, Chippenham, Wilts. SN15 3AN,

SERVICES

Painting and Lining, full time professional service.
“0” to 5" gauge loco’s traction engines etc.,
competitive prices for quality work. K. Crawley,
5 Mile End Green, Dartford, Kent. Tel: Longfield
6845 evening. ZA

IRON CASTINGS FOR THE MODEL
ENGINEER :
Iron castings to customer’s patterns or
specifications. Enquiries or patterns to:
Phil W. Gibbons, F & G Foundry Co
Fen Road, Baston
Peterborough PE6 SPU
Tel: Greatford 209 & 386 STD code 07786

Model petrol engines, made to your specification.
4-stroke and 2-stroke. Worn engines rebuilt. Any
small components considered. B. Robinson, 45
Newnport Street, Nelson, Lancs, Tel: 66753. S.A.E.
for reply please. T/C
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RODNEY
PLUS

VERTICAL
MILL&DRILL

Hand built quality
at low cost

15”x 41" Table

10” X 41" Travel

8 Speeds

320 to 2750 rpm
Performance equals
many larger machines
Lathe attachments
converted.

Full details from:

TEW MACHINERY LTD

Church St., Cogenhoe, Northampton
Telephone 0604 891050

s TRIDENT ofy
MACHINE TOOLS LTD
Paramount Trading Estate

Sandown Road, Watford, Herts
Tel: Watford 34211/2/3

¥ Large comprehensive range of cutting tools
¥ Hand and Electric Tools of all types
Y Full range of Measuring equipment

¥ Fasteners and studding of all types (plating
if required)

Y% Stockists of Burgess, Startrite, Fobco,
Myford etc

Y% All types of second hand machinery sold or
taken in part exchange

Y Over £70,000 of machines, tools and tooling
ex-stock

Y% Open 6 days a week
Y% Barclaycard and Access cards accepted
% Send large stamped addressed envelope for

stock lists

[

BRAND NEW TOOLS AT BARGAIN PRICES

Lathe Chucks Four jaw size 42" dia. with standard mount-
ing made by Burnerd Co. Ltd. Our Price £19.75 each

Moore & Wright Micrometers No 965. Size 0-1".
Usual Price £13.70. Our Price £11.70 each

Best Quality Centre Drills. British made, one of each size,
8", 3/16”, and V4". Our Price £1.20 for three

M.E. Taps. One each size, %", 5/32", 3/16", 7/32", Va" x 40 T.P.l.
Our Price £2.50 for five
M.E. Dies to suit above taps 13/16" standard diameter.
Our Price £4.00 for five

Mitutoy Vernier Caliper. Capacity 5”. Reading English and
metric. Very clear to read. Pearl chrome finish.
Our Price £12.00 each

Sets Small Solid Steel G Cramp. Sets of three with largest
capacity 1¥2". Suitable for the model maker.
Our Price £1.10 a set

A. E. KING (oos)y LTD.

3 CENTRAL PARADE, STATION ROAD
SIDCUP, KENT DA15 7DL

. 80p the four. Ex-Govt.

Lot 130 HSS Stub Drills, short strong drills for drilling sheet
metal, etc. One each Nos. 40, 73, 75 and 13/64 in. Usual Price
Our Price 30p the four
High Speed Steel

Square Tool Bits *‘Moly”’ Grade.

Size of Square 3/16” Va" 5/16" %"
Length 1% 2’ 2v2" 3’
Price each ’ 28p 42p 64p 85p

Dormer Drill Sets of HSS 61-80 inclusive in plastic case.
Usual Price £4.30. Our Price £3.50

Drill Grinding Attachment for fast and accurate sharpening
of drills sizes ¥8"-34” diameter. The jig has 5 included angles
suitable for various materials for use with bench grinder.
Boxed complete with full and clear instructions.

Our Price £4.50

Sets Tungsten Carbide 3" square lathe tools already ground
to shape and ready for general use, one each round nose
facing, straight round, nose finishing, bar turning, parting tool,

Our Pnce set of four tools £4.50

Please note we will gladly refund cash or exchange any
goods which do not meet with your full approval. All U.K.
orders post free. All overseas orders post extra. All prices
include VAT.

Shop Hours 9 am-5 pm. Thurs. and Sat. close 1 pm

"Closed 1-2 pm lunch

TELEPHONE: 01-300 1342

_J

L=




““HOLMSIDE"

A 74" GAUGE 0-6-0 SADDLE TANK LOCOMOTIVE
BASED ON A NATIONAL COAL BOARD ENGINE, NOW BEING SERIALISED IN THE MODEL ENGINEER

WITH MODIFICATIONS FOR 14"G. INSIDE STEPHENSONS LINK VALVE GEAR, OUTSIDE CYLINDERS, 2" BORE X 3" STROKE
Drawings L.O. 949 ‘Each 78p Brake Cylinder Stretcher C.l £1.35
Frame Steel £7.00 Main Hornblocks. 6 C.| £9.78
Buffer Beam Material £2.11 Main Axleboxes. 3 pairs C.1 £8.13
Buffer Beam Fixing Angle. Per foot 13p Main Axtebox Closers. 3 pairs C.1 £4.89
Horizontal Main Stretcher C.| £2.81 Driving & Coupled Wheels. D.145 C.l £24.30
Vertical Main Stretcher C.1 £2.81 Main Axle Matl. Grnd M.S. ’ - £3.08
Rear Stretcher C.l £2.47 - .

All priced items are now in stock, further castings will be available as the series progresses
'y s
GREENE KING
A 3}” GAUGE 4-6-0 LOCOMOTIVE
. BASED ON THE SOUTHERN RAILWAY S15 CLASS BY MAUNSELL

Drawings. L.O. 950 Each 78p Bogie Stretcher £1.44
Frame Steel : £1.82 Bogie Centre £1.81
Buffer Beam Material 7ip Bogie Horns ) 67p
Main Stretchers. 2 £3.02 Bogie Axleboxes £1.44
Main Hornblocks. 6 . £2.54 Bogie wheels. T.71
Main Axleboxes £4.08

Priced items in stock, further items will be available as the series progresses
SECO POWER HACKSAW
We are pleased to announce that we will be stocking a full set of castings and materials for this popular machine. Baseplate and
saw frame machined plus 6 unmachined castings, together with nuts, bolts, screws and materials plus a working drawing to' compiete.
Motor not included. Price £51.57 plus Carriage and VAT
All prices plus postage plus VAT Current 11/8/1977
Comprehensive catalogue 50p UK post free. Overseas Airmail or Surface post extra

A. J REEVES & CO. (BIRMINGHAM) LTD

Incorporating DICK SIMMONDS & COMPANY HOLLY LANE, MARSTON GREEN
: BIRMINGHAM, B37 7AW Tel: 021 779 6831-2-3

£685.V:5s FROM SENIOR
VERTIGAL ... -
MILLING MAGHINE

This small Vertical Milling Machine incorporates the ‘SENIOR’ Junior
Milling Table and Saddle together with the well-proven ‘SENIOR’

Sliding Spindie self-motorised Vertical Head and is supplied at
a price which we feel is very competitive with any similar
machine which may be currently on the market.

BRIEF SPECIFICATION: inch Millimetre
Table: 25 x 43 635 x 122
Table Travel: 15 plus 381
Cross Travel: 6 152
Vertical Travel: 144 368
Spindle Movement: 2% 64
Diameter of column 3 76

For further information, please contact the manufacturers

TOM SENIOR wiversence) LTD

ATLAS WORKS, LIVERSEDGE

Tel: Clockheaton 873547 Y ORKSHIRE, ENGLAND

MANUFACTURERS OF QUALITY PRODUCTION
MACHINES FOR THE SMALL USER
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