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N.MOLE & Co. Machine Tools) Ltd

MAIN STOCKISTS OF ALL LEADING MAKES OF
SMALL MACHINE TOOLS

MYFORD — BOXFORD
EMCOMAT — UNIMAT — MAXIMAT

LATHES, MILLING MACHINES AND ACCESSORIES

* PART EXCHANGES %

ALL EQUIPMENT FOR YOUR
MODEL ENGINEERS
WORKSHOP

5 TOLPITS LANE
WATFORD, HERTS

Boxford 5” Lathe

Tel. WATFORD 43135

CHERRY’S
OF RICHMOND

Our catalogue (February 1978) now available, price 30p
including postage, Overseas Air Mail $2.00

SPRING at last —time for a new model from CHERRY’S. Some examples include:
34” gauge 0-6-0 Tank Engine “Rob Roy”.

31” gauge 0-6-2 Tank Engine “Mona”.

31” gauge 4-6-0 L.M.S. “Royal Scot” Class Locomotive and Tender.

34” gauge 4-6-0 G.W.R. “King James I” Locomotive and Tender.

5”7 gauge 0-4-0 G.W.R. Peckett Tank Engine.

5” gauge 4-6-2 B.R. “Britannia” Class Locomotive and Tender.

A comprehensive range of Stuart Turner castings and fittings also stocked, their NEW
catalogue now available price 65p including postage, Overseas Air Mail $2.50.

A good range of Stationary Engines, Marine Engines, Beam Engines, Boilers, etc. always in
stock. :

b 62 SHEEN ROAD, RICHMOND, SURREY (LONDON AREA)
CHERRY S LIMITED Telephone: 01-940’2454. Open 9 to’5.30; Weds. 9to 1; Sats.9to 5
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At the Brighton & Hove Engineerium

Monday, April 24 at 2 p.m.
Fine Historic Steam Engines, Locomotives
and Ship Models

Sterling silver waterline model of the steam yacht
“Amalthaea, R.D.Y.C."”, made by R. and S. Garrard,
hallmarked and dated London 1909, measurements
over plinth 14 in. by 32 in. (35.5 cm. by 81.3 cm.).

5 in. gauge model of the British Railways Exhibition standard % in. scale model of the

Class 7P6F 4-6-2 Pacific locomotive and Allchin single cylinder, four shaft, two
tender, No. 70014 *‘Iron Duke", speed general purpose agricultural traction
14% in. by 74 in. engine ""Royal Chester", built by

(36.8 cm. by 187.8 cm.). A. M. Tyrer, Hastings, 8% in. by 12% in.

(20.9 cm. by 31.7 cm.).

lllustrated catalogue (£2.25 post paid) available from our London office or from the Engineerium, Entry by catalogue only—admits
two. All sales subject to the conditions printed in the catalogues.
On view Saturday and Sunday, April 22 and 23, from 10 a.m. to 5 p.m. and Monday, April 24, from 10 a.m. to 12 noon
For further information, please contact Jonathan Minns at the Engineerium:
The Brighton and Hove Engineerium, off Nevill Road, Hove, Sussex. Tel: Brighton (0273) 559583
Christie, Manson & Woods Ltd., 8 King Street, St. James’s, London SW1Y 6QT. Tel: (01) 839 9060
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_ HIGH SPEEDS F
" 14 spindle speeds
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: . LARGE AREA
EASY ACCESS { BORING TABLE . LATH E
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Cowells
Miniature Drill

Soundly engineered for a high degree of accuracy.

<

Brief specification

Spindle Speed 10,000 rpm approx.
Variable Speed Controller available,
Chuck Capacity 532" (3.97mm) dia.

Please write or telephone for full details of this and other
fine British made tools. Overseas enquiries welcomed.

COWELL ENGINEERING LTD
95-101 Oak Street, Norwich, England NR3 3BP .
Telephone 614521 (STD 0603) Telex 97256

‘s mican]
BFatss

Holders may telephone their order
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Exhibition with a difference

The Royal National Eisteddfod is to be held at
Cardiff this year during the first full week of
August (7-12) and the organising committee is on
the lookout for models suitable for a model
engineering section. Although there would natur-
ally be a preference for Welsh model engineers to
support the event there is no geographical restric-
tion. However the need is for either professionally
made models or amateur to near ‘“Museum
Standard” and must be of a subject relevant to
the industrial aspect of Wales. This could mean
architectural models, for example, working
machinery, or biological models. If anyone feels
he could help, please contact Mr. Peter Cambridge,
Design Council, Pearl Assurance House, Greyfriars
Road, Cardiff CF1 3IN. Telephone 022 395811.

Are the clubs at fault? I think not

Since I wrote the bit in “Club Chat” on 3 February
about the evening classes at Norwich closing due
to lack of support, I have heard from a Mr. C. D.
Thomas, who lives in that area. Mr. Thomas tells
me that in the nine years that he has been
interested in model engineering he has never
known about these classes and has seen no refer-
ence to them in the local paper. In these circum-
stances it is no wonder that the classes were not
very well supported, but whose responsibility is it
to ensure that full information is given? Surely
the people most likely to be interested are those
just starting, possibly without equipment and not
belonging to a club. I spoke recently to a Birming-
ham reader who told me that in that city they
were considering an extra evening because of the
large number of people enrolled. If it reaches a
point where you have to be at the college early to
guarantee the use of equipment, I believe a lot of
enjoyment is taken away. But it must be preferable
to no classes at all. I have also received notice that
the Dundee S.ML.E. has closed, also for lack of
support. This club, after forming in 1944, reached
a membership of over &0 but in the past 20 years
or so the interest has waned. Why? Perhaps tele-
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vision has a great deal to do with it. Charles
Nicholls, who wrote to me from Dundee, suggested
that anyone in the area wishing to pursue the
hobby could join the Perth S.M.E.E. But as this
club, in Pitheavlis Castle, is 22 miles away, it is
hardly conceivable that people unwilling to attend
the Dundee club would travel that distance to
Perth. Mr. Nicholls tells us that hobby classes in
schools in Dundee were just not supported.

While we are on this subject it would be interest-
ing to foresee the number of visitors to Lough-
borough University in July. Many readers attend-
ing the M.E. Exhibition visited the M.A.P. stand
and picked up a leaflet describing the residential
course in model engineering the University is
arranging from 23 to 29 July. For the beginner and
expert alike this course sounds remarkable value
for £69 which includes accommodation and meals,
and of course, the “student” has access to
machinery which for most would be otherwise
denied. The one big question for the family man
must be “what about the wife and kids?” Lough-
borough University has thought about that with
an array of courses and interests to suit the whole
family. Some forty or so subjects including
antiques, pottery, languages, painting and drawing,
jewellery making, wine and beer making, should
provide a holiday with a difference. Whether or
not this will go some way to establishing new
interest in our hobby can only be supposition, but
time will tell. If it succeeds, then other universities
would be well encouraged to follow suit. Why not
write to The Centre for Extension Studies (BR),
University of Technology, Loughborough. Leices-
tershire LEIl 3TU, or telephone 0509 63171
extension 249 or 213?

Fancy a trip to France?

M. Jean Villette (“Smoke Rings”, No. 3577) has
written to tell us that the first 74 in. gauge public
railway in France is to be opened on 13 May and
will be open all the week-end (14th and 15th). The
track is in the Botanical Gardens of Metz in
Eastern France but, according to M. Villette, easily
reached by motorway from the coast. The track at
present is about 560 yards long and the locos are
narrow gauge to one-third scale. There is also a
temporary 5 in. gauge track being laid for the
occasion to make an interesting meeting. M.
Villette (45 Rue Thorez, F 54310 Homecourt,
France) has offered to arrange hotel accommoda-
tion for visitors intending to bring a 7% or 5 in.
gauge loco but would appreciate an early inquiry
so that necessary arrangements can be made. His
telephone number is (28) 22 27 72. Visitors to
I.M.LE.C. in 1973 may recall that M. Villette was
placed fourth. He also intends to be at Metz with
his “Royal Scot”.
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EXHIBITION

AROUND THE CLUBS with Laurie Lawrence

Part 1T

HArrOW AND WEMBLEY S.ML.E. were next in Club
Row and they too had a display of “wheels going
round”. Tools formed a large part of their exhibits
and there was a showcase with very good examples
of members’ work. The Quorn tool and cutter
grinder has become deservedly quite popular with
model engineers and there was a very well-made
and finished machine shown. On this stand was
the first staking tool I have seen made to George
Thomas’s design. Ron Poulter, who is a gauge 1
enthusiast, showed the 0-6-0 4F Project locomo-
tive which was designed largely for the beginner
in gauge 1 steam; the engine has a single cylinder.
There were not many traction engines on the Club
stands but Harrow had a 11 in. scale model on
show; it appeared well used. T often think Clubs
should put up more photographs of their models
at work so that the general public can have a better
idea of what we do with them when we’ve made
them! And of course, encourage them to join in.

The three locomotives on the stand are worth
special mention; we have seen hundreds of 5 in.
gauge Speedy’s around but it is rare to find this
G.W.R. 15XX modelled in other gauges. I know
of one 7% in. and one 2% in. gauge and on this
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stand was a 3% in. gauge 15XX. At this size it
looks diminutive, but the builder had the propor-
tions right; the “top hat” and chimney were good
and the awkward taper of the boiler appeared
correct. The model was not quite complete and
needed outside steam pipe covers. The next loco-
motive for mention was a very unusual model of
an outside framed old-time G.W.R. 2-2-2 and it
bore the name Aries. I’'m not sure, but I think the
painting should have been the (very) old Western’s
Wolverhampton green which was a little more blue
than the Swindon treacle of 100 years ago, but this
engine looked the part all right.

Lastly we come to Phil Hains’ Mountaineer.
Phil is a chap who likes to do his own thing as
well as being gadget conscious, of which more
later. He has taken the 3% in. gauge design and
spread the gauge to 5 in. which improves the
riding qualities and also gives Phil a bit of extra
room. to pack in those extra items which he is
fond of doing. The engine is well made, of course,
and is pleasingly panelled and lined out. Phil has
accepted an invitation to run on the S.M. & E.E.
track.

Last in line in Club Row was the stand of our
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Left: Earl Mountbatten of Burma watches his grandsons
on the track. Geoff Cashmore is driving his “George V*'.

Above: Mack Gower’s L.M.S. 4-6-0 bogie.

old exhibition comrades, the WNorth London
Society. They have a happy knack or flair with
their stand of always making it attractive. And
somehow they always manage to produce some-
thing of exceptional interest. 1 have privately
thought in the past that they have wiped the
S.M. & E.E. eye on a few occasions! The exhibits
ranged over wide interests; L. C. Mason, who is
a frequent and respected contributor to M.E., is a
member there and he had a cased collection of
sparking plugs covering 60 years; they ranged from
a normal car-type plug down to a really weeny
one, made by himself, with a 4 BA thread. There
was a collection of model internal combustion
engines of 55 years ago. I do not have the technical
knowledge to describe them but the comparison
with their smaller modern counterparts was
obvious. Lathe accessories and tools were much in
evidence but photographs of these items do not do
them justice—it is difficult to photograph highly-
finished steel! For example, T. E. Morris’s lathe
accessories, i.e. a 5 in. sine table, machine vice,
vertical slide with geared spindle mounted on it
using Myford change wheels, slow-speed spindle
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for mounting on the lathe bed and geared from
the headstock, which was for various purposes in-
cluding making multi-start and long lead threads,
were so well finished I needed dark glasses when
peering through my viewfinder!

Almost in the same finishing street was Cyril
Drayson’s compound slide, with 41 in. two-way
movement, made from two top slides. An unusual
model was Terry Hammer’s aircraft carrier U.S.S.
Shangri-La; the scale was 1/16 in. to the foot and
it still produced a sizeable vessel about 5 ft. long.
It had electric motors driving each of the four
screws but I'm told it is now a static model due to
the high freeboard making it somewhat unmanage-
able. I wonder what 14 1b. of lead in it would do?
Some stationary engines were part of their display
and included several small engines and a substan-
tial exhibit of a Stuart Turner Sirius engine driving
two water pumps for two water tube boilers. The
arrangement looked suitable for a large steam
powered boat or ship model.

Readers will appreciate that T have had to leave
out a lot in my account of the contents of the
various Stands; what I have tried to do is give a
representative idea of each Society’s effort. There
is no doubt that Club Row was very popular with
visitors who crowded the Gallery.

Harrow & Wembley steam engines and a Quorn tool and
cutter grinder.
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Mack Gower’s “Jubilee”, top, and a Stuart Turner
Sirius. Both on North London Stand.

Two of the late LBSC’s locomotives were on
show, Tich and its wagon, and the 4-4-2T, Olga,
but the star of the locomotive section must surely
have been Mack Gower’s 2% in. gauge L.M.S.
4-6-0. This small model of the old three-cylinder
Jubilee was quite remarkable for the correct scale
detail incorporated. The stewards very kindly took
the engine out of the showcase for me to photo-
graph it and at the same time told me that Mack
Gower had started his project some 15 years ago.
Apparently at odd moments he gives the parts a
wipe over with Jenolite and this has given all the
steelwork a silvery dull lustre finish free of
blemishes. My doubts about it photographing
decently disappeared when I saw my prints which
I hope our Editor will be able to reproduce here.

There were a good number of overseas visitors
and the Harrow and Wembley Society laid on an
open day for them at their track, and a member’s
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workshop on the Sunday, and I'm told about 50
overseas visitors went. Frank van Cleeve, who
comes from Waynesburg, Pennsylvania, U.S.A.,
told me they had a fabulous time.

Round the corner, continuing on from Club
Row, was the S.M. & E.E. portable track with Bill
Carter and myself as the full-time stewards (except
when the odd half of Guinness called Bill away
and a wee drap of the malt called me—terrible dry
atmosphere in the Centre it is!). I explained last
year that the Exhibition’s new location scuppered
our old staffing arrangements and we have now to
rely on other Societies for rather more support,
and I am very pleased to say we had that generous
support. Ted Moon of North London was par-
ticularly helpful and looked after the Station for
most of the time and Bill, who was in charge, had
very few worries about keeping a service on the
track going for the ten days. We had a stud of
18 locomotives plus two visitors who also did stints
of passenger hauling. The old favourites were there
in force and we gave a welcome to four new-
comers: J. Turner’s 5 in. gauge G.N.R. 2-8-0 from
High Wycombe which trundled our three bogie
cars up and down the track like the proverbial bag
of feathers; also Alan Bray’s LN.E.R. Bl 4-6-0
which performed in a similar untroubled fashion;
a Rob Roy and an L.N.E.R. Pacific.

Perhaps the biggest surprise for onlookers was
the performance of the two diminutive 34 in. gauge
Rob Roy 0-6-0Ts. These belonged to Peter
Wardropper of the Society and Mike Foreman of
North London and they handled their loads quite
happily for each 24-hour stint. Not having much
adhesive weight the rail was sometimes sanded for
them during peak times because the rail gets rather
oily after a day or two. One of the trade exhibitors,
Morris and Ingram Ltd., very kindly gave us a
couple of aerosols of cleaning fluid, as used for
cleaning airbrushes, for rail degreasing. We found
the fluid quite effective, but with so much rail to
clean, we had to reluctantly concede it would not

David Neish (Guildford) with his 5 in. gauge ““Lion”.

s

i
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Phil Hains on his *Mountaineer”.
have been an economic proposition for our par-
ticular purpose.

Incidentally, our sander is about 50 years old or
more and it is an old Bluebell tin (might have been
Brasso) with a metal screw cap. This cap has a
lug brazed off centre and a small hole drilled near
the edge. The “sander” is filled with very fine dry
bird sand and all we have to do is place the lug
against the ride of the rail, up-end the container
and walk away with the sand trickling out behind
on top of the rail. It is simple and so effective that
in 50-odd years nobody has found a better one.
Chingford member Johnny Dabson’s 34 in. gauge
L.N.E.R. Pacific, which has not run on our track
before, was assisted by sanding and then did its
stint in exemplary fashion.

The portable track “attracks” (forgive me!)
crowds of live steam fans and an inevitable and
enjoyable part of our occupation is a chat over the
fence whenever occasion requires. A regular visitor
is the ever-smiling Andrew Todd from Wrexham
who is building a model Paget locomotive (some
day we might get him to talk or write about it) and
Andy, with a large grin, handed me a little thing
he had made—a model cabinet plane, a couple of
inches long and finely made. T could not resist put-
ting it in front of my lens with a new ip piece to
show how small it is. I hope our Editor can find
room for this photograph. Two more visitors from
Fife in Scotland claimed attention on the subject
of injectors; one of them had some very nicely
made high-speed steel taper reamers for injector
cones. They had been ground to the specifications
of a South African contributor and were triangu-
lar in shape at the business end, i.e. three cutting
edges. Peter Dupen and I looked at them closely
and we suspected a question would follow; it did.
Our visitors said his reamers cut like billy-o but
chattered, why? We delicately explained they
would benefit by having lands or small flats along
each cutting edge.

Another visitor from further afield, Klaus
Oesterwind from the Ruhr in West Germany, also
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had enquiries about injectors. He was given some
information on the spot and by now should have
received a packet of further information which I
hope he can put to use. Yet another visitor ex-

i

Top: Johnny Dabsor’s 3% in. Pacific from Chingford.
Centre: Fred Matthews’ “Juliet”.
Bottom: L. Joyce’s Clarkson type cutter[grinder.
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pressed some disappointment with his injector per-
formance and it appeared that there was some
inadequacy in the supply of steam and water to
his injector; again more information was given to
him and I anticipate hearing from him that things
have improved. The giving of information and
fruits of experience is not all one way, we listen
and learn as well. So I come to Phil Hains of the
Harrow and Wembley Society whom I mentioned
earlier. Phil brought over his Mountaineer for a
run on the track; this is a most useful and effective
locomotive and, as is usual with Phil, has some
gadgets. He produced an answer to a problem of
mine which I had come up against nearly 20 years
ago. His Mountaineer has an injector, the casing
of which contains a model arrangement and dis-
position of the cones of a Gresham and Craven
live steam injector. It is made to fit scale 14 in.
dia. pipes and this injector with its sliding com-
bining cone works very nicely indeed. I tried it,
of course. My own model Great Western injector,
although somewhat crude on the outside, had scale
cones and a hinged part in the combining cone;
what a labour that was. However, it would work
perfectly for a couple of minutes or so, then knock
off and could not be induced to re-start until it had
been thoroughly cleaned even though there was no
trace of dirt or anything else. I admitted defeat
and discarded it. Phil’s answer was so simple—
water treatment. He uses a compound called
Boiler Disencrustant in very small quantities in the
feed water and this serves to keep boilers clean.

Lastly I must mention our other visiting loco-
motive which David Neish of Guildford had in the
loan section of the Exhibition. David’s 5 in. gauge
Lion, alias Titfield Thunderbolt, also helped with
the passenger hauling and this quaint old-timer got
plenty of admiration from the crowd alongside the
fence.

Further along from the track enclosure was the
S.M. & E.E. workshop forming part of a large area
which included the Society’s stand with exhibits
thereon. There was fortunately plenty of room for

Andrew Todd’s miniature block plane.

visitors round the workshop which was just as well
because there was much to see and chat about. We
could not manage continuous demonstrations of
lathe work; this item got off to a bad start, or
rather did not get off; there was no power avail-
able for a day or two, but when we were switched
on the usual turning demonstrations were given
with only a few breaks by various members.
During the second week, George Thomas sat in
a corner of the workshop and chatted to visitors
about workshop topics in general.

Don Gordon, a marine enthusiast, has been try-
ing to stimulate more interest in what I define as
genuine marine model engineering and he was
given (or may have taken!) space in the workshop
to spread his ideas. He was demonstrating how to
build a ship model using modified scaled-down
conventional building methods. His idea was to
show a mock-up specimen hull formed from bent-
up tinplate frames, angles, channels and plates; he
normally uses brass foil. He also showed a model
power plant comprising boiler, steam engine and
a diminutive pair of paddle wheels of the feather-
ing type which alone contained over 300 parts. All
of these were to 1 in. scale and will be incorporated
in his model of the P.S. Cynthia being built from
a small outline drawing in F. C. Hambleton’s
book. Don was not allowed to do much work on
the specimen hull because he was usually engaged
in animated conversation with interested visitors.

Ivan Law is our milling expert and there is little
he does not know about the capabilities of his
Dore-Westbury vertical miller on which he ran
demonstrations for the whole period of the Exhi-
bition. Ivan had been persuaded to make some
gears for a large traction engine and some of these
could be seen on the stand. He also made a dog
clutch out of steel bar and even the more ex-
perienced and critical of our members were im-
pressed with the accuracy of manufacture. The
joint in the clutch only showed as a hair line. I
don’t think people leaning over the rail talking to
and watching Ivan fully appreciated how well
things were being done, although he describes the
operations clearly. The gear-cutting was a repeti-
tious job but again showed the versatility and
capability of the machine.

Professor Chaddock is our ic. and hot air
engine specialist, he is also a mine of information
on a wide variety of model and engineering sub-
jects, so it is natural that his counter was popular.
Aside from the hot air engines set out on part of
the bench to test and demonstrate about which,
1 am told, he will be writing, he had a star attrac-
tion which we have seen before and was worth
seeing again. A substantial frame was fixed to the
bench top and on this was mounted Tony Wal-

|_Continued on page 379 |

MODEL ENGINEER 7 APRIL 1978




ONCE UPON A TIME.....

hy Tony Higgins w

At the Model Engineer Exhibition last January, a new section, Class M, was

formed to cater for the model racing car entries. Of these not one was British.

In this article Tony Higgins reflects upon the history of tether/rail racing in the
hope that the spark of interest may be re-kindled.

To UNDERSTAND THE RISE and fall of model
Tether/Rail cars it is necessary to take a trip down
memory lane and onto the parking lot of a Los
Angeles suburb around 1935. It was here that
Dick Hulse (first member of the American Minia-
ture Racing Car Association) and the late Ray
Snow (designer of the Hornet 60) began running
model cars tethered to a central pivot, or even
held by hand with three or more running simul-
taneously around their “drivers”. These cars were
powered by converted aircraft engines, ranging in
size from 4 to 10 cc., and giving speeds in the
region of 30 m.p.h.

It wasn’t until 1938/39 that sufficient interest
was apparent, mainly in Southern California, to
warrant the formation of a national organisation
to draw up rules and regulations governing the
cars. The “Model Midget Association” was pro-
posed by Dick Hulse. This in turn became the
“American Miniature Racing Car Association”

MODEL ENGINEER 7 APRIL 1978

(AMRCA). Engine size was fixed at a maximum
of 10 cc. and serious competition began.

Up until this time the cars had run on wire or
cable tethers varying between 30 and 90 feet long
which somewhat restricted the air of realism, hence
rail car racing evolved along with expensive and
elaborate tracks. Similar in layout to the tether
cars, i.e. cast aluminium alloy chassis, single-
cylinder spark ignition engine, independent front
and/or rear suspension, front or rear wheel drive,
fully enclosed transmission, cast or formed alloy
body, length around 18 in. and weight up to 10 Ib.,
these cars ran simultaneously around an oval track,
the first of which was opened in Los Angeles on
3 September 1939. Designed by Russell Dooling,
the track comprised 15° banked straights and 45°
banked turns. Seven steel rails were bolted to the
one-inch thick pine track with a Masonite running
surface. Two lugs one side of the car, usually just
behind the front and rear wheels, supported a ball
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Left: Front wheel drive using Dooling 61. One wheel was
used for the drive, the others being clear of the track.
Top: YJ powered European record holder by the late
Bill Bennett. Speed at Mote Park reached 167 m.p.h.

race keeper which hooked around the rail, main-
taining the car in contact with the track. Typical
of the pre-war cars run in this manner was the
Dooling “Mercury Midget” first offered for sale
in the autumn of 1939 at 23.50 dollars. A favourite
engine for this car was Reginald Denny’s “Denny-
might Airstream”, priced at 17.85 dollars — an
expensive hobby even in those days.

By the early 1940s speeds had risen to around
70 m.p.h. for the top tether cars, with the hub of
activity still centred in Los Angeles. The brothers
Tom, Russell and Harris Dooling were producing
car kits and conducting intensive research into
high-speed model engines. Dick McCoy was
developing his famous “60” and Ray Snow was in
production with the first classic racing engine, the
Hornet 60. In the mid 1940s it was common to
see cars like Papina Industries P-3 competing
against Dooling Brothers’ Proto at 90-100 m.p.h.
Dick McCoy’s Red Head 60 series 18 engine now
entered production with Duro-Matic Products,
while Dooling were perfecting the Model 61 engine
alongside their Arrow racing car.

A39 Dooling Mercury Midget with 10 cc. engine.
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The basic design of the cars had now changed.
Gone was the enclosed drive train, twin beam
chassis, clutch, floating/sprung axles and ash-tray
tyres. Instead we saw full length alloy spans, short
rigid axles, standard four-inch diameter tyres,
magneto as well as coil ignition, and engines that
performed consistently at 16,000 r.p.m. and over.
It is interesting to note that all these “hot” engines
were originally designed for the model cars. In
fact it wasn’t until 1946 that aeromodellers appre-
ciated the potential of the relatively heavy car
engine when a standard Hornet 60 carried a
diminutive 19-inch wingspan model aircraft to
over 100 m.p.h. for the first time in the history of
control-line speed.

By 1948 the model car craze was nearing its
peak. Speeds were in the region of 120 m.p.h. with
stock equipment, the best of which was probably
the Dooling Arrow car powered by the Model 61
engine. Re-worked specials on exotic fuels were
turning 140 m.p.h. plus on the tether and although
model aircraft engines had begun dispensing with
spark ignition in favour of the new Hot Point
Glow Plug, the cars never changed. In fact, thirty

Italian OPS 60 (left) holds car and aircraft speed records
at 183 and 211 m.p.h. respectively. On right is Dooling
Special—186 m.p.h. with aircraft.

years after it was designed, the Dooling 61 still
performs better on spark than glow, regardless of
fuel used. The number one engine was un-
doubtedly the Dooling, nominally rated at 1.5
b.h.p. at 16,000 r.p.m. on straight 70/30 alcohol/
castor fuel. It set standards for design, manufac-
ture and attention to detail that very few produc-
tion engines achieve today. The McCoy 60 series
18 had faded from the car scene but the series 20
began dominating control line speed and continued
to do so for the next twenty years. The Hornet 60
in its standard form produced 1 b.h.p. at around
15,000 r.p.m. but the arrival of Dooling and
McCoy engines inspired the manufacturer of the
Hornet to produce the “R” Big Port conversion
and once again a model aircraft, powered this time
by the Hornet R, broke the 150 m.p.h. barrier for
the first time.

By now, however, the cost of building and
maintaining a banked model Autodrome was
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Dooling Arrow (left) was once U.S. West Coast record holder (125 m.p.h.). Right is a modified Arrow.

becoming prohibitive and the writing was on the
wall for the rail car branch of the hobby, so con-
testants and spectators once thrilled by the sight
and sound of up to seven 10 cc. cars howling
around together at 100 m.p.h. began to drift away
and by the mid-1950s it was all over for the rail
car racers.

Perhaps the most attractive car of all made its
appearance at this time. Built exclusively for
tethered racing, the “1234” powered by the faith-
ful Dooling was considerably heavier and stronger
than the Arrow. It changed the two-lug cable
bridle attachment to the now familiar pan handle
and the pattern remained much the same for the
next fifteen years.

The Hornet engine had ceased production
shortly after introduction of the “R”. Dooling
Brothers, now heavily committed to the aerospace
industry, found less time available for the model
cars and although their experiments, which cul-
minated in the Model 61, had enormous potential
in the full-size engine field, this side of the business
was phased out. Initially available at 35 dollars,
the last price for the 61 was 100 dollars and this
was direct from the factory in the 1960s, selling
to the racing car fraternity and not being adver-
tised at all. The final outcome of this engine was
the Yellow Jacket 61 made by Bruce Underwood

Papina P-3 from a kit, reached 100 m.p.h.
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of Columbus, Ohio. Based on the Dooling, Under-
wood’s “YJ 617 in its various forms represented
the ultimate in model racing engines. Capable of
revving to around 25,000 r.p.m. and powering the
miniature cars to 160 m.p.h. plus, it out-performed
all until the Italian OPS engine entered the scene
in 1968 with tuned expansion chamber exhaust
systems, Zimmerman disc valves, Schnuerle port-

Dooling Brothers Precision Proto. of 1947 had two-piece
magnesium body, independent front suspension and heavy

duty bevel gears. With a Horner engine it reached over
100 m.p.h.

ting, A.B.C. technology (aluminium alloy piston,
brass liner chrome plated) and really massive con-
struction. Model I.C. engines entered a new era.

Of the hundreds of tracks once in use through-
out the U.S.A., England and Europe, probably no
more than twenty exist today. There are less than
five hundred active enthusiasts but these tend to
be fanatics and it would appear that thanks to
their tenacity the low point in the hobby’s history
has passed and interest is on the upswing, although
it is unlikely to see the intense activity of the late
1940s again.

For those of you who have equipment or a
desire to build and run the cars again, the author
can be contacted c/o the Editor. S.A.E. with
enauiries would be very much appreciated.
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MARSHALL PORTABLE ENGINE

Part X

THE PISTON ROD dummy gland is made from a
gunmetal casting available at the suppliers, and
this piece, when finished, can be used as a “jig” for
drilling and tapping the two 8 BA holes in the
guide bar support. The location should be by a
short length of 3/16 in. dia. silver steel in the
piston rod bores.

The guide bars are quite straightforward. 1 made
mine from some 1 in. gauge plate I had in stock
and filed up the outer profiles to the dimensions
shown. They are not subsequently hardened in case
distortion took place. Unhardened gauge plate
makes a very good mating surface with the bronze
slippers and, of course, provides a very flat well-
finished surface. Silver steel square bar would also
be good but if bright mild is used, some care must
be taken to ensure the flatness and finish of the
three surfaces used.

Before proceeding to the Front Motion Bracket,
I have recently realised that Bill did not give
details of the valve chest cover and no dimensions
for the spacing of the screws or studs securing the
cover and chest to the cylinder. The iron casting
for this part is now available and a detail drawing
of the cover is included herewith. Here again Bill
specified iron because he visualised it having a
polished natural finish. When drilling and tapping
the chest and block for this cover, bear in mind
the correction to the hole coding in Part VIII.

Castings in gunmetal for the Front Motion
Bracket are now available at the suppliers. In the
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by Ron Kibbey

From page 215

absence of a casting at the time, I went about it
the hard way “hogging out” from a block of M.S.
The elongated hole to clear the connecting rod has
not been cast in, but it will be a relatively simple
job to mill or drill and file out to the sizes quoted.
Here again, the important feature of this part is to
get the faces and shoulders of the guide bar sup-
port bosses true in relation to one another and to
the centre of the 17 in. radius machined foot
(which is, of course, the centre of the boiler barrel).
To assist in marking out and clamping for sub-
sequent machining, the first step is to clean up the
faces of the casting to the 1 in. and 1 in. widths
but do not overlook the fact that the } in. width
starts to taper out to 5/16 in. beyond the end of
the elongated hole.

Next, carefully mark out the vertical centre line
of the bracket and the position of the abutment
faces of the guide bar lugs. If the casting is now
clamped to a vertical slide on the lathe with this
vertical centre line horizontal then, by the use of
the vertical slide index and the boring table index,
the centre about which to fly-cut the 1 in. radius
can be determined. Take it gently with the fly-
cutting since there will be about 1 in. overhang
from -the nearest clamping point and the neck is
not all that robust. For clamping purposes, I would
suggest that two 1 in. dia. holes are drilled on the
centre line at each end of the connecting rod slot
and clamping bolts and washers used to secure;
this will leave the marked out datum centre lines
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visible. These % in. dia. holes subsequently opened
out to # in. dia. will provide the ends of the slot at
the later stage.

It is important the initial cleaning up of the
%+ in. and 1 in. widths creates parallel faces because,
for end milling the Iugs, it will be necessary to
clamp across the inner 1 in. wide foot in a vice
mounted on the vertical slide. When finally
assembling the motion on the boiler shell, there
will be enough problems resulting from geo-
metrical deviations in the boiler shape and these
can be dealt with much easier if the components
mounted on the boiler are geometrically accurate.

Turning next to the Governor Bracket-— the
governor details will not be covered yet awhile,
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but since this bracket also provides an outrigger
bearing for the slide valve rod, it will be required
in order to set up the cylinder and motion on the
boiler. The production of bronze castings for this
component is now in hand.

At the time I built, castings were not even round
the corner, and I was forced to fabricate and to
this end, Bill Huges gave me all the necessary
dimensions. Although the actual steel fabrication
was difficult, it did somewhat ease the machining
of certain features, and certainly affected the
methods used. I can only, therefore, advise on how
I would machine a casting and cannot draw from
actual experience.

The first thing required will be some sort of
vertical datum from which the axes of the impor-
tant holes, and 17 in. foot radius can be obtained.
This datum can be obtained in both the side and
end elevations by using the centre line of the main
governor bearing diameters (see section through
bracket detail). The first stage of machining will
be to clean up the end faces of the foot to the
1 5/16 in. dimension and the end faces of the
bosses for valve rod and governor valve rod, and
keeping the main datum axis bosses central
between these pairs of faces. Having next found
the best position in the casting for the vertical
bores by some rough marking out, these can be
drilled and reamed in line, with the bracket held
by the edges of the foot in a vice on the vertical
slide.

If a bar is now made about 7 in. long using a
piece of 3/16 in. dia. silver steel with a % in. O.D.
concentric collar Loctited on about 3 in. from one
end, this can be located in the bores for squaring
up on the lathe or miller in both planes. It will now
1 be possible to position the casting
7 by clamping to the vertical slide
j F‘ across the 1 5/16 in. foot with a

L

Y |

Thickness tapers
over this length.

Lightly spotface or mill

‘ S B to provide seating for
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suitable packing normally 15/32 in. thick under
the two outer bosses which can also be clamped
for additional support. By use of the vertical slide
index and boring table index, the centre of the
1% in. radius can be brought coincident with the
axis of the lathe for fly-cutting the inner foot. The
extension shown cast on the foot takes it beyond
the centre of the 1% in. radius. This gives a positive
measuring point from which the position of the
two upper holes for valve rod bush and governor
valve spindle can be determined in the vertical
plane. It will also (in conjunction with the rod in
the vertical bores) enable the true position of the
governor driving shaft bore to be found.

It will be seen from the above proposed methods
that I much prefer to use the lathe index readings

to find the centres for drilling or boring, rather
than relying on accurate marking out, which, in
this case, would mean glueing the casting to a
segment of wood to find the axis of the boiler
barrel. It seems foolish to have a machine which
is indexed in thous in all three planes and not
take full advantage of it.

A concentric bronze bush % in. O.D. and 3/16
in. I.D. and 7/16 in. long will be required to be
pressed (or Loctited) into the valve rod bore. All
other bushes can be left at this stage and fitted
when the governor mechanism is dealt with.

As with the motion bracket, any time and care
taken to ensure that the true geometry of this
bracket is achieved will pay dividends on assembly
on to the boiler shell. To be continued

AROUND THE CLUBS—from page 372

shaw’s 1/5 scale model of a 1915 Gnome radial
aero engine, last year’s Duke of Edinburgh trophy
winner. This was set running swinging a 24 in. dia.
two-bladed propeller. Professor Chaddock said
Jater that it had been affected by oily plugs and it
was put on one side on show. Instead, John
Loudon’s seven-cylinder Gnome aero engine, a
similar machine to Tony Walshaw’s one, but of
less output, was put in the frame and set running.
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A few years ago, Jim Ewins demonstrated the
photo-etching of brass plates and he repeated the
demonstration this year. The prepared samples
were placed in a tray mounted on a simple
mechanism which very slowly rocked the tray
containing the etching solution to agitate it and in
due course, out came some accurate small repro-
ductions of name and number plates. Some
samples of Jim’s work were displayed and also the
large master drawings from which the small etch-
ings had been reduced.

The rest of the S.M. & E.E. stand was devoted
to a show of static models and tools plus the usual
enquiry counter. The members’ work covered a
range of quality from at least good to the very
best and this ensures that nobody is frightened
away by an inordinately high standard but is given
encouragement and example to try to do well
Tony Walshaw’s nine-cylinder aero engine was put
on the stand after its trial run in the workshop. A
simple and plain but very useful workshop ap-
pliance was Neil Hemmingway’s stoutly made
broaching machine of about 10 in. capacity or
traverse. Tools and lathe accessories are fairly
popular with the members and Bill Carter’s rotary
table to George Thomas’s design, modified to fit
his Drummond lathe, was shown. Brian Arridge
has tremendous ambition and presumably plenty
of muscle and he showed parts of an S.A.R. 3% in.
gauge one-inch scale Beyer-Garratr 2356; only the
boiler and centre portion frames were there and it
is clear that this locomotive will be a very hefty
job. The boiler diameter was about 9 in. and had
60 tubes of 1 in. dia. and some room left for the
superheater flues.

The above were only a small selection of the
many models and tools on this stand and it seems
that they were sufficient attraction to visitors as 1
understand that some 60 new applications for
membership were made to the stewards. And on
that healthy note, I leave you.

379




MATTERS
ARISING

George Thomas continues with his
comments on some of his
previous articles

Part 11 From page 340

IN THE ARTICLE on “Boring Tools” (Vol. 143,
p. 673) I remarked that 1 had been unable to find
tool-bits 5/32 in. dia., and that is still true, but [
find that James Neill Ltd. (“Eclipse”) now offer
tool-bits of all kinds in metric sizes including 4,
5 and 6 mm., round or square, and these are avail-
able in either H5 or VH types of steel. The 4 mm.
dia. comes in lengths of 21 in. and, being one-and-
a-quarter thous over 5/32, the holes in the bars
would need to be opened finally with a 4 mm. drill.

As two different types of steel have been men-
tioned, a few words about cutting tools and bits
might be useful to some of our readers. So far as
“Eclipse” bits are concerned there are three grades,
two of which, HS and VH, are mentioned above.
For the average model engineer the HS bits are
perfectly satisfactory for most purposes but for
turning hard or very tough materials and, in par-
ticular, boring G.M. castings which rapidly des-
troy the fine edge of a tool, the VH grade could
be very useful and is to be recommended. The
letters VH, which signify “vacuum hardened”,
could also be taken to mean “very hard”, though
I would substitute a different adjective! The
material is a high-carbon, vanadium, cobalt steel
which is substantially harder and about 65 per cent
more wear-resistant than HS bur it is also more
difficult to grind and while this is hardly a dis-
advantage when shaping up small boring-bits, I
find that to grind up a new 5/16 in. square tool
which might involve the removal of a large amount
of material, takes time and patience and ends with
a glazed wheel. The makers recommend the use
of a soft wheel; I use a medium-soft (grade K)
which is best for all normal purposes. I find that a
fairly coarse wheel cuts more freely, probably
because it has a more open structure and the
grains are renewed more readily.
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Cleveland MoMax Cobalt tool-bits also are very
hard and equally difficult to grind. They are avail-
able in round and squares. I have often been
asked if T use tungsten carbide tools and the
answer is a qualified “no”. T.C. has revolutionised
production machining and most modern machine-
tools are built to meet the special requirements of
high speed (and power) and great rigidity. In
general, the special properties of T.C. are of little
use to us except, perhaps, to turn a chilled iron
casting which would have been far better returned
to the foundry. In any case, few, if any, of us have
the means for keeping these tools in proper condi-
tion; ordinary grinding wheels will not touch
them. Green grit wheels (green silicon carbide) will
grind them, but the finish obtained is usually far
from good; these tools need to be finished on a
diamond lap. Contrary to what one might reason-
ably expect, but for well established reasons, a
highly finished and very keen edge on a T.C. tool
will stand up to very much more work than a
poorly finished edge such as one might obtain
from a green-grit wheel. By all means keep a T.C.
tool by you for use in emergencies but don’t rely
on them or expect miracles from them. If you do
try grinding one remember that the front clearance
should not exceed about 3° and the top rake
should be kept to a minimum—in other words, the
total included angle of the tool should be as large
as possible. In view of the low mechanical strength
of the sintered material of which the cutting edge
is composed, T.C. tools will not stand up to inter-
rupted cuts and the machine must not be stopped
while the cut is still in progress—the tool must be
withdrawn before stopping the machine.

Cross-slide Dials on the Super-7

I have met several cases where the friction-
setting dials on the Super-7 were really too stiff to
turn without incurring the danger of disturbing the
slide setting. This danger is always present in some
degree where friction dials are used and more
especially when the feed-screw bearing is as it
should be—perfectly free to turn but without end-
play. I recently met a case where the dial was
extremely difficult to turn at all and it appeared to
be due to the high rate of the spring, which is a
curved spring-steel washer, coupled with the fact
that the working space for the spring, which
governs the compression, is dependent on a num-
ber of tolerances, two of which are end locations
on conical surfaces which are difficult to maintain
to close limits. I dealt with this one by gripping
the spring, which is of .020 in. material, in a pair
of pliers and thinning the material over the
“hump” on the side of a fine grinding wheel. I
regard this treatment as a “roadside repair” but it
certainly improved the action very considerably.
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In view of the fact that the working space for the
spring is likely to vary somewhat, I think that it
would be better if the spring were made of thinner
material, thus reducing the rate. A similar spring
in .012 in. material would have a rate only about
one-quarter of that of the .020 in. spring. P.B. or
even hard-rolled brass shimstock about .015 in. to
.018 in. thick would, I feel sure, give a satisfactory
action.

Wobblers

When 1 wrote about edge-finders I was not
aware that they were still available commercially
but this matter has since been put right as a num-
ber of readers have kindly sent me details of
several commercially produced articles. One reader
sent for my examination a wallet containing a
complete outfit (of U.S. origin) which included an
e-f and a sticky-pin and were sold under the trade
name of “Craftsman”, (3). It tested this outfit and
will include some comments on its performance.
Others include the “Huffam”™ Precise centre-
locator which is provided with a pair of inter-
changeable probes, one cylindrical and the other
barrelled. The “Planet” centre-locator (seemingly
retailed also as the “Imp™) is available in two
different forms having either cylindrical or
spherical ends to their stems.

In addition to these there is the “Offen’ and the
“Oldak” which is another “outfit”, but there is no
point in describing them as I have no intention of
compiling a tool catalogue; the object of the exer-
cise is, I hope, for readers to make their own. Most
of the commercially produced e-fs are termed
centre-locators but as an ordinary “Verdict” dial
gauge and several other tools can be used for this
purpose, I think that “edge-finder” or “edge-
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3. “Craftsman’ (or “Nork’) centre-finder set.

locator” is a more descriptive term. The shanks all
seem to be ¥ in. dia. and most are screwed at the
end to fit Clarkson-type collet holders, but for
reasons given in the original article 1 prefer a
plain % in. shank.

1 had considered making an e-f for many vears
before I actually got around to the job and one
point on which I had to come to a decision was
the shape of the end. It was apparent that if there
was any eccentricity in the device or its mounting,
a cylindrical end would give rise to certain errors
when used on a flat surface (Vol. 143, p. 948), but
this would be almost entirely overcome if the end
were to be made slightly barrel shape. In order to
eliminate completely any errors arising from
eccentricities the end should be spherical, but for
some reason undefined I prefer the barrel. Unfor-
tunately, the barrel-shaped end is not suitable for
two uses which I had in mind, viz. working off the
diameter of a rod or from a very shallow step
where only the extreme end of the probe can be
used. As the ill-effects of eccentricities would be in
proportion to the length of the cylinder, it was
decided to go ahead with a cylindrical end and to
keep the length reasonably short. Of course, had
it occurred to me, I could have made two probes
as Huffam have done but, at the moment, I am
perfectly satisfied with the accuracy T am obtain-
ing from the short cylinder.

V. Huffam, in their literature, make the follow-
ing statement: “When the datum face is in the
vertical plane, the direction of spindle rotation
should be such that the centre-locator stem will
run-off downwards. If run-off occurs upwards, it
is difficult to read accurately.” It should be men-
tioned that all their illustrations show the device
mounted in the spindle of a horizontal milling
machine, which is the equivalent of using it in the
lathe. All my experience has been with using it in
a vertical position where there was no question of
running up or down. In view of the maker’s
remarks I have tried mine in the lathe, running it
against a vertical surface in both directions, and
I was unable to find any difference in the results
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either way within a tenth of a thou. They describe
also the “Light line” method of working which
was referred to by Mr. D. W. Bailey in his letter
to “Post Bag” (16.9.77) and which I have tried,
but my own preference is for the run-off method.

When using the e-f for locating from a shallow
step the procedure to be adopted will depend upon
whether the work to be done, probably the drilling
of holes to co-ordinates, is on the lower or the
upper level, see Fig. 3 (1, 2, 3). If holes are to be
drilled in the upper portion as indicated by a cross
in (1), the whole operation is quite straightforward,
the work being moved to the left until the step is
correctly located, and thereafter further to the left
for the drilling.

In the case where the holes are to be drilled on
the lower level (2) this procedure is not satisfac-
tory because, after having located the edge, the
screw will have to be reversed and so backlash
errors will be introduced. There is a subtractive
method of working which would overcome this
trouble but if there are more than one or two holes
to be drilled I consider the method to be tedious

4. Edge-finder working from small ledge. Wrong method
for locating holes on lower surface.
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5. Working from a slip clamped against the ledge.

and liable to mistakes. The best way is to locate
from a small piece of straight material having two
square edges which is clamped to the work with
one edge firmly in contact with the step (3). It will
be clear that the movement of the table is always
in the one direction (see photos 4, 5 and 6).

The “Craftsman” outfit consists of a holder with
spring jaws and three items which can be snapped
into it, namely, a cranked rod to carry a “Verdict”
type D.T.I. which is extremely useful for some
purposes (7); a “sticky-pin” (and I thought that
mine was original!) and finally an edge-finder
which is called a “wiggler” in U.S. parlance. There
is, additionally, the usual form of knurled closing
nut similar to those on a pin-chuck. The grip on a
5/16 in. ball was, however, quite powerful without
any assistance from this nut, much too powerful
for an edge-finder, and there was no means of
adjusting or modifying it. The first two items are
good but I found the e-f to be very poor. The
probe was, in my opinion, too long and the end,
which was spherical, was 1 in. dia. so that the
correction for half diameter instead of being .100
in. was .125 in.—a fruitful source of arithmetical
errors. (See Post Script at the end of article.)

I first took a number of readings against a
hardened and ground surface with my own e-f and
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6. Drill jig (cyanide hardéﬁed) aﬁé éompbnéﬁt.

then substituted the “Craftsman” which ran off
fully .002 in. later than it should have done so that
it appeared to have a starting error of nearly 21
thous (assuming mine to be .003 in.). I assumed
that the stiffness of the joint which took 4 oz
applied to the end of the probe to move it, coupled
with the longer stem, caused a deflection of the
stem which delayed the run-off. 1 rigged up a
simple test for this, using a very sensitive D.T.I.
with a large dial reading 0-2-0 thous per complete
turn, graduated in tenths. The test was carried out
by setting the D.T.I. to touch one side of the
spherical probe and using a parallel held in the
machine-vice to apply pressure from the rear, using
the cross-slide movement. Any movement of the
sphere was shown on the D.T.I. After each for-
ward movement of the slide it was withdrawn
again, allowing the sphere to return to its original
position—zero. This process was repeated, increas-
ing the movement each time, until the indicator
failed to return exactly to zero. When it was
pushed to .0026 in. it returned to zero but when
the movement was .0027 in. it returned to zero
+ one-tenth. This was repeated many times with
remarkable consistency. (See photo No. 8.)

My interpretation of this result was that the
4 oz. load needed to move the joint was causing a
deflection at the probe of .0026 in. and that any-
thing more than this caused the joint to slip. As
this amount of deflection looked excessively large
I checked it by calculation which gave a figure of
.0016 in. which is one thou less than the observed
figure and this can be accounted for only as spring
or yield in the chuck, spindle and bearings, etc.

An identical test was then carried out using my
own e-f which proved to have its “slip-point” after
a movement of only .00025 in. to .0003 in., ap-
proximately one-tenth of that of the “Craftsman”
and right in line with the estimated accuracy which
was .0003 in. (see Vol. 143, p. 949). It is interesting
to note that the calculated deflection of the stem
of my e-f with a 1 oz. load is only .00047 in.—
practically nil—and the 1 oz. pressure is causing a
movement in spindle, bearings, etc. one-quarter of
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7. “Verdict” indicator on “Craftsman’ offset holder.

8. Testing “slip point> using tenth-thou. clock.,

: e

e i S =

that due to the 4 oz. load, i.e. .00025 in. as against
.001 in. The difference in behaviour of my e-f and
the “Craftsman” is most marked; mine moves side-
ways, gently and smoothly, through about 10°,
whereas the “Craftsman” flies up through about
45° quite violently and then, having freed itself
from the arresting surface, whirls around in a dis-
concerting manner. Coupled with this difference in
visible behaviour is the undoubted fact that exces-
sive friction in the ball-joint coupled with flexi-
bility of the stem combine to d=lay the point of
run-off and so introduce errors, the magnitude of
which can only be determined by experiment.

To be concluded

383




Rex Tingey

WITH THE DESIGN of a boiler for the twin marine
engine it was found that the water ran out long
before the fuel, and the need for some sort of
boiler feed pump was felt. The pump had to run
unattended if one was to keep one’s feet dry, and
the standard by-pass valve, opened and closed by
hand, was not a suitable control. The design for
the answer, an automatic feed pump, came after a
little thought.

Steam, it was reasoned, is compressible, but
water is not; steam passes easily through a small
hole, whereas water requires force to pass through
a similar sized hole, and is metered dependent on
the force. Using a combination of these facts it is
possible to design a pump which is sensitive to
whether it is handling water or steam, and to
change its action accordingly. By coupling the
action to a feed pump, water level is monitored in
an automatic manner.

The Sensing Pump

The sensing pump is a large bore ram pump,
sealed with an “O” ring gland, which moves the
contents of a small chamber with its travel. The
chamber is sealed at the bottom and has a meter-
ing aperture at its top; the aperture takes the form
of a nozzle with a hole only a few thousandths of
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an inch in diameter. The drive for the ram is
spring-loaded in the forward direction.

When the ram is reciprocated in the empty
chamber with water at the metering aperture,
water will be drawn into the chamber, to fall by
gravity to the bottom, the air in the chamber being
expelled. When the chamber is full of water the
ram will tend to be held back against the spring
pressure by the force required to meter the water
through the aperture, and move with only a small
“hunting” movement following a minute intake of
water at the nozzle, and a minute expulsion.

However, when the water falls below the level
of the metering aperture the minute intake is of
air, with air and water being expelled, more aid is
drawn in at each short stroke as the stroke
lengthens due to the extra tension of the spring,
until the ram is working to its full extent again,
but pumping air.

In other words the sensor acts as a hydraulic
lock.

The Feed Pump

The feed pump is a standard ram pump; stain-
less steel ram into a phosphor bronze bore, sealed
with a silicone rubber “O” ring. It is driven by an
eccentric and works into a block with a one-way
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AUTOMATIC FEED PUMP — GENERAL LAYOUT

ball valve at the bottom for water intake, and
another ball valve for water feed into the boiler.
But the eccentric rod only supplies the forward
stroke to the pump, and can return, without the
ram, along a slot in the ram rod. The ram itself is
connected, by a forked lever, to the ram of the
sensing pump so that the forward stroke of the
pump provides the backward stroke of the sensor.
The sensor pump is driven from the same shaft
as the feed pump, but from a separate eccentric,
180 degrees out of phase, so that the forward
stroke of the rod drives the sensor pump forward
and the feed pump ram backward, via the same
forked lever. Thus when the sensor ram is held
back by water pressure its eccentric rod only
causes the spring to exercise, and the feed pump
remains in the forward position, held by the
forked lever, and no water is fed to the boiler.

The Prototype Pump

The prototype pump was made for the boiler
of the marine twin engine, but it would fit snugly
between the frames of a locomotive and eliminate
the worry of a dry boiler and attendant disasters.
The pump was constructed simply and cheaply,
with no special castings or unusual materials being
required.

The pump block is of aluminium alloy, and can
be bolted onto the pad of a boiler. It holds two
cylinders of phosphor bronze to take the rams,
held in place with Loctite alone. The clacks and
sensing valve are of brass, threaded in place as
well as being sealed with Loctite.

The pump bed is a sheet of { in. thick mild
steel, with alloy bearing plates. The spindle is of
mild steel, and has two eccentric sheaves of gun-
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metal, driven by a dural separating boss secured
to the spindle with an allen screw. The eccentric
straps, rods, ram rods and level are all of mild
steel. The stainless steel rams are turned down and
threaded into their rods for ease of construction
(I try to avoid drilling this material!). The slotted
ramrods are operated with phosphor bronze pins
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SCHEMATIC DIAGRAM OF PRINCIPLE

from the eccentric rods, and operate the lever with
their own phosphor bronze pins. The lever has a
bearing of phosphor bronze.

Adjustment is provided for steam pressure by
altering the effective length of the sensing pump
rod on its eccentric strap. For extremes of pressure

2 holes No.25 through
c’drlli No.3 Ifdeep

the spring may need to be changed for one of a
different gauge. Centralisation of the action is pro-
vided both by making the length of the pump
eccentric rod adjustable on its eccentric strap and
by slotted movement of the lever block.

Making the Pump

The pump block is made from a block of
aluminium alloy, filing by hand and checking with
an engineer’s square. The side to face the boiler
has to be taken down flat on emery cloth, held on
a piece of plate glass, both at this stage and again
after drilling. The position of all holes are now
marked out and drilled, with the block clamped
each time, on the cross-slide of the Unimat, in the
vertical mode. Do not succumb to temptation and
attempt to drill without clamping; not only will
the drill wander but will probably end up bent,
and useless. Tap the holes for the sensing valve
and clacks, and the two securing screws for the
bed.

Make the two cylinders from the appropriate
diameter phosphor bronze, drilling the bores in
the Unimat and leaving the outside for just a
clean-up with emery. Phosphor bronze is a difficult
material to drill, even in the lathe, it tends to get
very hot without any warning when it grips the
drill like a vice; either slipping in the 3-jaw chuck
or turning the drill in the drill chuck. It has
another vice of slyly turning a drill off course so
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that the bore is crooked. The answers are to use
a centre drill as deep as possible, constantly with-
drawing it, and to use a soluble oil, very dilute, as
a cooling agent. Follow with a drill just slightly
larger than the pilot of the centre drill. Then drill
out the hole, undersize, using the headstock quill
movement rather than the tailstock, and finish by
hand reaming to the right size to correct any “dog-
leg” in the hole.

Make the valves to go into the block from brass,
carrying out all the work in the lathe. I have a
second drill chuck so that one can be on the head
and one on the tail-stock for making valve fittings
from % in. round and A /F stock, for holding drills
and taps, and keeping all concentric. For the { in.
balls the bottom of the drilled hole is used for the
seat, with the time-honoured tap on a brass rod
with the ball in place ensuring a good seal. Be
careful that a 2 BA tap does not go in too far and
mar the seat. When the valve is made, fit the cap,
and test by giving a blow and a suck in water; if
it is satisfactory, seal it into position with Loctite
601. It is very much easier to make any pump by
this method, rather than drilling and tapping a
solid block, as all the work on the valves is so
easily carried out on the lathe, and the valve itself
inspected and passed before fitting.

Make the rams in the lathe, turning down and
threading using RTD tapping compound. Face the
ram end and just take off the corner so that the
“O” ring will not be damaged, finishing off with
emery cloth. Check that they fit the bores and
bottom in the block, and fit the correct silicone
“0” rings over the rams. Make the caps from
dural, turned on the lathe, drilled to fit the cylin-
ders, then parted off to leave the angle left by the
drill tip to hold the “O” ring. Loctite the cylinders
into the block with 601, and, with the rams and
rings in place, the caps are secured with 601, taking
care that the rings are left free of Loctite. If the
rings ever need changing the caps will have to be
wrenched off and remade.

The ram rods are made from the appropriate
section mild steel first by turning in the 3-jaw
chuck and drilling after carefully centring. Both
rods are drilled through No. 22 so that the end
can be tapped 2 BA for the rams. The sensing
pump rod is then drilled No. 1 for the spring. Slots
are then sawn down across the 1 in. and filed to
take the driving pins. The eccentric sheaves are
turned from gunmetal rod — this is easier to
machine than phosphor bronze-—parted off, then
bored through held % in. off centre in the four-jaw
chuck.

The eccentric straps are made from flat section
b.m.s. After drilling down for the 8 BA screws,
saw through and secure the two halves back
together; drill to fit the eccentric sheaves. File out
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Cylinders and caps assembled on the block.

all the rest by hand, stamp numbers on one side
and an eccentric to match. Make the eccentric boss
from round section dural and fit the appropriate
numbered strap and eccentric, to run in on the
lathe using plenty of 3-in-1 Oil.

Whilst running in cut the pieces for the bed and
side plates from mild steel and dural flatstock. Put
the plates together in the vice and file nicely to
shape all round; dural sticks together well for this
job. Clamp the two together when marking out and
drilling for the bearing, and drill and tap the holes
for the securing screws. Drill the various holes in
the bed, slotting the two holes for the lever block
so that adjustment is present. Turn the bearings
from phosphor bronze rod, drilling out 6 mm. to
be reamed for the 1 in. when fitted to thé bed,
running the reamer right across.

Making the remaining parts

Make the eccentric rods, by hand, from mild
steel section, drilling the holes for the securing
screws and the operating pins, and tapping. After
fitting to the right straps, cut the screws down to
length. Then, pushing the adjustment right in, file
rounded “flats” on the eccentric drive boss so that
complete adjustment is possible without binding.
Thread 1 in. dia. phosphor bronze rod in the
Unimat—not by hand—and cut a length for each
to fit the slots. Make similar pins for the ramrods,
and fit the four pins, after cleaning up with C.T.C,,
and using Loctite 242.

Make the forked lever, by hand, sawing then
filing the slots to a precise fit on the } in. dia.
bronze, drill for and fit the little bearing, after
turning it on the lathe; it should be a press fit.
Make the lever block and drill and tap for the
lever screw and two securing screws.

Details of pump fittings, bed, plates, rods, etc., will be
given in the next issue of Model Engineer, out on 21 April.
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A Light Compound Steam Tractor

at 2 in. Scale

Part X

AS A YOUNG APPRENTICE going through the shops
I used to envy those older ones, to whom the
grime and murk of the foundry or clangour of the
plating shop had become a thing of the past, on
their graduation to the Drawing Office, then ap-
pearing to be a most peaceful place where little
occurred to disturb the even tenor of the days.
How false were my surmises was very quickly
brought home to me when I in my turn left the
shop floor behind and entered the D.O!

Far from leaving irksome routine jobs behind,
a whole array of new ones suddenly materialised,
all apparently by custom performed by the newest
ex-works apprentice and all equally tedious.
Among these tasks was one known as “pipe
sheets”. This not only incladed making line
sketches on carbon paper pads of every pipe run
on a job be it an engine boiler or some other
machine but also working out weights of pipes,
fittings, brackets, etc., and recording these against
the job number, blue stains from the carbon sheets
appearing on everything from clothing to Iunch-
time sandwiches as they stuck to hot fingers.

Perhaps because memories of these “pipe sheets”
still linger, the one job on any engine which gives
me least enjoyment is that of finalising lists of
boiler fittings and drawing up pipe layouts,
brackets and all those small details which have to
be done to complete the job. Nevertheless, as we
are approaching completion of the major part of
the little Ransomes engine, this article will deal
with the “bits and pieces” still outstanding from
the various sub-assemblies, some of which I have
had to check on before drawing to suit two-inch
scale, because of variations in the maker’s specifi-
cation and drawings.

Heading the list of ‘“‘tidying-up” jobs is an
amendment to the safety valve centre distance as
shown on the cylinder drawings. The two tapped
holes are shown at % in. centres in the top cover
boss and while the valves are set very close
together, being transversely mounted across the
cover plate on the full-size engine, the twin safety
valves on the 2 in. scale job are really too small for
my liking and as my top cover plate is not yet drilled
and tapped the centres can be increased to 1 in.
quite easily. Even if the two holes are already
drilled and tapped they can be plugged and silver
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by John Haining

From page 285

soldered or the boss machined down in height and
a plate with the valves screwed in at wider centres
fitted over the top. A couple of points affecting the
reversing lever and reach rod should also be men-
tioned here. The quadrant sweeps are proportion-
ally longer than those on the full-size engine and
will project slightly to rearward of the side plate
bolted to the right-hand (offside) hornplate. As
they should not be visible when viewed from the
offside, the sideplate is lengthened slightly to ex-
tend the full length of the sweep which means that
it hangs slightly over the cut out portion of the
tender side, as shown on the reversing lever draw-
ings. Another important point is that the plate
and hornplate has a cut-out length to allow the
reach-rod clevis-end to meet up with the reversing
lever. The maker’s drawing shows this bend in the
rod quite clearly in plan view, together with the
slit cut in the plates to accommodate the rod.

There is absolutely no room below the crank-
shaft for a turret in the accepted position. I in-
cluded a boss just above the backhead because this
boiler is suitable for another engine as well, on
which an orthodox turret is required; this boss can
be left off if desired, or left in and plugged, as
steam for the injector and to the pressure gauge is
taken from a manifold which screws into the top
of the two bosses on the boiler backhead, this
serving both as a turret and to house the top water
gauge connection. As on the full-size engine the
second shaft is close to the backhead and the water
gauge, if fitted directly on the backhead, would be
very hard to read. To get over this the water gauge
is extended on “‘stalks” to a position behind the
second shaft where it is easy to see.

Even with the short stroke of eight inches em-
ployed on the full-size engine, space was cramped
to below and behind the crankshaft webs, and as
readers will probably remember I lengthened the
stroke of the two-inch scale cylinders slightly,
which of course has had the effect of making
things even more cramped and restricted in that
area. Even if the makers had not found it neces-
sary to bring the water gauges out to a position
behind the second shaft, I would have done so on
the two-inch scale engine to make them visible at
all. On the detail drawing of the reversing lever
and regulator the transverse back plate running
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across between the hornplates has been positioned
at 1 9/16 in. from the crankshaft centre-line which
gives just sufficient clearance between the base of
the regulator quadrant and the crankwebs.

The lower edge of this backplate will require a
small cut-out to clear the remotely positioned
steam manifold or “semi-turret” so it is advisable
not to bolt the transverse plate permanently in
position until the steam fitting is screwed into the
top bush on the boiler backhead.

The second motion shaft will need to be partly
withdrawn to allow this to be done. The boiler
feed pump on the first engine of the class was
bolted to the left-hand hornplate; all subsequent
engines had the pump positioned between flywheel
and foretank, the pump having a square flange
secured by four setscrews to the hornplate on the
nearside just below the flywheel instead of behind
it. The pump draws water from the tender tank
only and delivers to a clack valve halfway along
the boiler on centre-line on the nearside, so that
the suction delivery and return pipes run in a neat
horizontal line from clack valve back to the foot-
plate where they curve down and into the top of
the tank.

The pump is geared down slightly to run at
approximately two-thirds crankshaft speed, the
normal practice on the majority of engines where
fairly high r.p.m. had to be reduced for greater
pump efficiency. The hornplates will require drill-
ing and tapping No. 4 BA marking off from the
pump flange.

The pump is a well-tried design, ¥ in. bore by
4 in. stroke, and I have used two gears as supplied
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by Messrs. Muffet; the one on the crankshaft is
1 in. pitch dia., 1.1 in. O.D., 20 teeth, with a bore
of 1 in., the larger gear drawing the pump eccentric
being 1.5 in. pitch dia., 1.6 in. O.D. with 30 teeth
and % in. bore.

Both gears are 20 D.P. 20° pressure angle and
both will require turning down from their supplied
thickness of £ in. The catalogue code numbers for
ordering from the firm are 3-20 and 3-30 respec-
tively. They are supplied without keyways which
will have to be cut and are supplied in either steel
or castiron. I am using the latter which incidentally
have bosses of .845 in. and 1.25 in. respectively
so that a grub screw can be used for the crank-
shaft gear instead of a keyway, if you prefer it.

Now a few points regarding the steering gear.
First the steering wheel itself, which is straight-
spoked and built up from 5/32 in. dia. b.m.s. rod
formed around a circular steel former in which a
radiused groove is cut, the five spokes of the same
material being silver soldered in place. It is easier
to hold the boss and rim on a small flat steel plate
(about 1 in. or even less in thickness) with the rim
and spokes clipped in position first completing the
rim joint — the two ends should be chamfered
where they meet together so that a strong joint is
made which will not stand proud of the rim, and
then silver soldering each spoke in turn to rim and
hub. The wheel is a press fit on the slightly reduced
end of the steerage spindle, retained in position
with a nut and washer. A spot of Loctite is not a
bad idea before pressing the wheel into position
as no key is fitted on the two-inch scale engine.

The steerage cross-shaft or wormshaft is a
single-start helix very similar to that used on the
Aveling and Porter roller with a wide pitch in
proportion to its diameter.

The wormshaft is made a separate item from
the centre spindle, upon which it should be a fairly
tight press fit, the 2 BA setscrew screwed through
the wormshaft registering in a dimple in the centre
spindle, the whole assembly being fitted to the two
front brackets on the foretank after these have
had the brass or gunmetal flanged bushes pressed
into place—again a drop or two of Loctite should
be used to retain these in position.

The 2 BA setscrew should be positioned as near
the centre of the wormshaft length as possible as
it also has the important task of securing the
steering chain to the wormshaft passing through
one link of the chain. When setting up the steering
assembly insert the setscrew through the middle
link of the chain length and then wrap the chain
around the wormshaft an equal number of times
each side of the setscrew so that the chain is led
on and off as shown in my sketch.

Set the front axle dead straight and attach the
chain ends to the drawbolts which run through the
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two holes in the front axle. A screw-shackle is
fitted in the right-hand chain length right against
the axle for slack adjustment and should be
allowed for when checking length. Just as a re-
minder, when winding the chain on to the worm-
shaft allow enough turns of chain each side to
give full lock in either direction and arrange the
chain lengths so that turning the steering wheel to
the right pulls in the right-hand chain and vice
versa—it is easy to get reverse hand steering!

The steerage spindle has plenty of clearance
where it passes through the sleeve in the foretank
which gives a modicum of latitude when it comes
to positioning the top bracket bolting to the top
of the nearside hornplate; the spindle is held at
the lower end in a simple forged eye bracket
attached to the larger nearside front bracket on
the foretank and the key dimension which must be
adhered to is the centre distance of 15/16 in. from
wormshaft to steerage spindle centres. As long as
the steerage spindle clears the lower pump drive
gear the angle is not critical to a degree or two.
Harking back to the article on wheel construction,
if anyone is having difficulty in obtaining Vee
belting with a flat top, instead of a slight camber,
for making up the solid tyres, an excellent article
on “Rubber Tyres for Model Road Vehicles” was
written by Mr. W. E. Sheppard in Model Engineer
No. 3545 dated September 1976, and anyone in
difficulties could not do better than to follow the
procedures laid down therein, rather than using
Vee belting which is not quite suitable.

As was customary on engines designed princi-
pally for use on the highway, road gears were
encased completely and motion covers ran from
both sides of the cylinder casting back to the
honplates, hiding most of the moving parts.

The circular covers over the crankshaft and
second shaft gears are made up in three main
pieces; fairly straightforward and without any
intricate double radius work, these will be best
made up from light gauge copper sheet, but if
expense is a problem and weight is not, mild steel
sheet may be used to fabricate the set. In this
context, a little extra weight will not be a bad
thing if we are to use the engine to its best advan-
tage in hauling a load, I always feel, though it is
a pity that so much work is hidden underneath
covers, particularly the two-speed change gear
layout.

Whilst on the subject of covers, the twin safety
valves vent into a bonnet bolted to the top of the
valve bodies, with a single outlet pipe leading up
through the awning. On the two-inch scale engine
it will be advisable to make this so that it is resting
over the valves but free to slide up through the
awning if it is necessary to adjust or check the
valve lift. To be continued
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“GREENE KING”

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

Part X1

BEFORE COMPLETING the backhead fittings, per-
haps we should return to the chassis and tackle
the cylinder drain cocks. Drain cocks are well
worth fitting to any locomotive above half-inch
scale. Not only do they allow the driver to warm
up the cylinders very much quicker, at the start
of the run, than would be possible if no drain
cocks were fitted, but the intermittent spurt of
high-pressure steam from the cylinders is just one
more realistic feature that we can copy from “big
sister”’.

Some builders prefer ball valves for cylinder
drain cocks, but these do sometimes leak, due to
tiny particles of “hardness” or other impurities
being carried over from the boiler and getting
between the balls and their seatings. Plug cocks, on
the other hand, although not good practice when
used for straight steam purposes, serve well for

From page 211

cylinder drains, for being sited underneath the
cylinders, they are kept well lubricated from the
cylinder oil.

Those builders who do not insist on making
every part of the engine themselves may be
tempted to purchase their cylinder drain cocks
ready made, as nearly all our casting suppliers
seem to offer these in a suitable size for Greene
King. Actually, as long as the cocks have a thread
of 3/16 in. x 40t, their exact shape and overall size
is not very important; but for the benefit of those
who intend to make them, my drawings show the
general idea. The bodies are made from gunmetal
or phosphor bronze and the plugs from stainless
steel. However, if anyone is a bit scared of the
operation of drilling stainless steel with a No. 58
drill, gunmetal could be used for the plug and
hard brass for the bodies! The internal taper of

position of
. / weighshaft
e
[
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: | . weighshaft
i
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U

ARRANGEMENT OF CYLINDER DRAIN COCKS
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the bodies is best cut with a standard taper reamer.
If a hole is first drilled right through with a drill
_of diameter equal to the smaller end, the reaming
‘can be done quite easily by hand. The same
reamer can then be used to set the top-slide of the
lathe to the required angle for turning the plugs.

The plugs are furnished with squared ends, on
which are soft soldered the cock levers, which are
made from brass or nickel-silver (for easy solder-
ing!). Their other ends are threaded 10 BA and
fitted with nuts and washers.

The cock connecting lever is made from 1/16 in.
bright mild, or stainless steel, its end holes being
drilled 3/32 in. dia., for short 8 BA bolts tapped
into the cock levers.

The other levers are made from the same
materials, either from 5/16 in. square or from
5/16 in. x 3/16 in. rectangular bar. There are two
cross-shafts, both 3/16 in. dia., one located just
below the cylinders, and the other located 1 in.
ahead of the centre-line of the rear bogie axle, and
3/16 in. below the top edge of the frame.

To operate the drain cocks, a shaped lever is
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POSITION OF
SNIFTING VALVE

fitted on the outside of the right-hand frame plate;
it has a slight set in it, so as to bring the % in. dia.
connecting rod immediately above the frame. This
connecting rod then runs forward alongside the
firebox, then inwards and downwards to clear the
weigh-shaft; finally up again to connect to the
upper cross-shaft just mentioned.

Smokebox

The smokebox is of the wrapper type, bent up
from 1/16 in. brass. It is fitted to the boiler barrel
by means of a turned ring, nominally 1/16 in.
thick and 5/16 in. wide. A miniature “throatplate”
is then required to fill in the back, below the
barrel. The smokebox is held down to the frames
by five 6 BA hexagon-head screws on each side,
through the holes already drilled in the top of the
frames. These are arranged in groups in front of,
and behind the cylinders, so that they are
accessible without disturbing the cylinders.

For the petticoat, a gunmetal casting would be
convenient, though this component could be made
from thick-walled copper tube 1 1/16 in. o.d. or
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the nearest larger, the “bell” at the bottom being
spun in the lathe, after thinning out and annealing.
Note that the inside of the petticoat is tapered
upwards and outwards.

For the exhaust pipes, { in. X 20 s.w.g. copper
tube is used. This is bent as shown. It will require
annealing several times to get it to the desired
radius; the two pieces are then silver soldered as
shown. I think the best way to tackle this is to
make up a simple jig, a replica of the two frame
plates set exactly the same distance apart as the
engine main frames. After silver soldering the two
pipes on the centre-line, the oval flanges are
machined and filed to shape, and silver-soldered
in position. It is then quite easy to adjust the
overall width over the flanges so that the assembly
fits nicely between the actual engine frames. To
keep the blast pipe in position and at the same
time to seal off the open bottom of the smokebox,
a brass plate, about 3/32 in. in thickness, is fitted
as shown. This could be angled and riveted to the
smokebox wrapper, or silver soldered to it. In the
latter event, care will have to be taken to avoid
distortion.

There has recently been some correspondence
on the subject of the fitting of the main steam pipe
to the regulator and the method adopted for fitting

117
&4
94

(x2) nickel sitver

DRAIN COCK: 4 off body GM. plug st.stl.
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the “wet” header, to which the superheater
elements are silver soldered. The method always
specified by the late LBSC is shown here. It in-
volves internal and external threads of the same
pitch on both the steam pipe, the bush (which in
this case is silver soldered to the smokebox tube-
plate) and the flange to which the “wet” header is
to be bolted. It is said that it is almost impossible
to screw this flange in, as the threads of the steam
pipe, nine times out of ten, do not quite line up
with the threads of the bush. But this assumes that
the steam pipe cannot be turned until the threads
do line up! The “secret” of course is to thread the
other end of the steam pipe a shade oversize
(where it screws into the regulator body) and to
coat these threads with plumbers’ jointing or
something similar. It will then be found possible,
having screwed the steam pipe right home, to
unscrew it just enough to ensure that the threads
at the smokebox end do line up with those in the
bush.

To find out when this happy situation occurs, it
pays to turn up a short stub of steel with the
required thread screw-cut on it, and use this as a
“gauge”, the steam pipe being shifted until the
gauge picks up the two threads without any
forcing. Incidentally, to screw the steam pipe in or
out a triangular or square file of coarse cut can be
temporarily jammed into it. I need hardly add that
this adjustment to the position of the steam pipe
should be carried out when it is first inserted, on
assembly of the regulator. If left until later, it will
be found much more difficult to turn, owing to
some drying out of the jointing material.

The fitting of the outside steam pipes to the
cylinders is somewhat unusual. The idea is that a
large enough hole is made in the smokebox to
enable these pipes to be easily inserted from the
outside, after the smokebox has been bolted down,
and of course without disturbing the cylinders. It
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will help here if the holes in the smokebox are
drilled and slightly elongated by inserting a solid
rod of slightly larger diameter than the steam
pipes themselves and forcing this over to approxi-
mately the angle that the steam pipes will take up
when located over the flange in the top of the
steam chests.

After the steam pipes have been inserted, and
their bottom flanges bolted down on the cylinders,
an oval plate is prepared and fitted on the inside
of the smokebox, with an “O” ring of suitable
size between the two, to ensure that the smokebox
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is air-tight. This plate can be held by four small
countersunk screws, the upper two being filed off
flush with the surface of the smokebox, the two
lower ones being hidden by the steam pipe cover.
These outside steam pipes are turned from
5/16 in. dia. gunmetal. This is necessary so that
sufficient thickness can be left to form the usual
female union fitting at the top, % in. dia. copper
tube being used to connect to the “hot” header.
The pipe to the snifting valve (3/16 in. o0.d. thin-
walled) is taken from a 5/16 in. x 32t union on
the front of the “wet” header. To be continued
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by G.Dunn

Fully working chassis of a 1912 Model T Ford by Bill Broadley.

IN ITS SIXTY-NINE YEARS of existence, Bradford
Model Engineering Society has held many exhibi-
tions, but last year, to celebrate the Queen’s Silver
Jubilee and its own seventieth anniversary, it
exceeded all previous efforts.

For the first time, the society went into partner-
ship with the Bradford Metropolitan District
Council and obtained the backing of the National
Breakdown Recovery Club, the result being
Metro-Model 77. One effect of this collaboration
was that the exhibition was able to be held in the
premier hall of the city, St. George’s Hall, right in
the city centre and adjacent to the unique transport
interchange and with ample car-parking.

The result was an attendance of almost 10,000
during the week 27 August to 3 September to an
exhibition which had taken a year’s hard work to
prepare and which suffered a severe blow in the
sad death of Bill Hughes, the chief judge. How-
ever, the three remaining officials, Messrs. T. D.
Walshaw of Kendal, Louis Raper of Failsworth,
and Vic. Smeed of Rickmansworth, the well-
known former editor of Model Boats, carried out
their very difficult task in a manner which satisfied
everybody by its thoroughness and accuracy.

There were over 170 exhibits in eight classes and
with so much excellent work to be seen it is some-
what invidious to select some for special mention.

The locomotive section was particularly strong,
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ranging from a 7% in. gauge “B.1” to an “O” gauge
N.Y.C. Hudson and including a most unusual sub-
ject, a 5 in. gauge Ransomes & Rapier steam car-
riage by Roger Spalding of Bradford. This is a
vertical-boilered unit as built for an Indian Prince
towards the end of last century and despite its
curious appearance, does an excellent stint of
passenger hauling. The Amos Barber Memorial
Trophy which commemorates our illustrious
founder, went to J. H. Hatherley of Sheffield for a
beautifully finished Speedy whilst the judges’ prize
also went to Sheffield, to Mr. G. D. Wainwright
for a S in. gauge L. & Y. Pug complete with
purpose-built driving truck with brakes, water tank
and coal space.

It was very pleasant to see the judges give special
commendation in this section to an exquisite
miniature, an “O” gauge New York Central R.R.
4-6-4 “Hudson” by R. Bonsor of Rochdale made
entirely of scrap and paraffin fired. Walter Ash-
worth’s well-known Duchess of Shipley covered a
few more miles without moving as it ran all week
on compressed air to demonstrate the valve gear
of its four cylinders.

There was a wide range of road vehicles which
would surely have delighted Bill Hughes. The prize
went to J. R. Sykes of Huddersfield for his 3 in.
scale Foden six-ton end tipping wagon seen at
Wembley the previous January. In this section was
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J. F. A. Gray’s five sailed Alford Mill.

the working model to one-fifth scale of a 1912
Model T Ford chassis by Bill Broadley of Brad-
ford. The engine is exactly to scale and the correct
epicyclic foot-change gearbox is fitted. When the
body is finished this will be a model to savour, the
workmanship is superb. There were many traction
engines including a Royal Chester by R. Stephen-
son of Wakefield and a Wallis & Steevens
Simplicity roller by Trevor Sutcliffe of Bradford
which has done a great deal of work this summer
including helping to repair the vandalised track of
the Yorkshire R/C Car Racing Club. The latter
had a stand on which they showed their activities
and which has led to increased membership and
many more spectators at their meetings.

Mr. Stanley Norton of Pudsey represented the
rapidly growing interest in horse-drawn vehicles
with a North Monmouthshire wagon drawn by a
Shire horse carved from a solid block of
mahogany. Non-rail vehicles are moving a little
away from the inevitable traction engines and, to
me, this is a happy development.

Tools and equipment were well represented and
the prize went to L. T. Scott of Batley for a gear-
cutting machine based on an M.E. design. He also
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Gear cutting machine by L. T. Scott.

showed a “Quorn” and operated these machines
throughout the show. Walter Ashworth of Brad-
ford showed his jig-saw made from scrap and
Arnold Throp of Sheffield showed a wide variety
of his jigs and fittings.

In the miscellaneous section, John Gray showed
his fairground models but took the prize with his
remarkable ‘model of Alford Mill in Lincolnshire
with its five sails, 1400 model bricks in its struc-
ture, and working machinery. Stationary models
were few in number but excellent in quality and
P. Thompson of Sheffield took the prize with his
model of an oscillating engine of 1851 by B. Hick.
D. Williams of York showed a complete steam
plant consisting of boiler, Stuart 10 engine, genera-
tor, and all accessories. Several well-known types
of engine were running on compressed air
throughout the week. J. J. Walker of Tamworth
showed a remarkable experimental engine based
on time paths and with the valve gear operated by
an electric motor to test the theory.

A remarkable publicity gimmick were the R/C
robots developed by Mike Gray of Bradford which

5 in. Aspinall “Pug” by G. D. Wainwright.
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appeared in the city and also on television, gaining
many visitors. These walking wonders require a
bit more development and when their talking is
also perfected they could rival the more famous
Daleks! Also on the publicity side was the fair
organ built by Paul Allan of Keighley. This is
difficult to decide whether it is model or full-size
as it is over eight feet long by six feet high. It uses
a standard 48-key frame and music books, but
instead of keys has photo-electric cells and the
tones are electronically developed. It sounds abso-
lutely superb, being tuned exactly to the correct
fairground tone and the décor is modernistic. Any
showman would give his ears for it. On full power
it is audible for about two miles!

The society used the well-tried system used at
our own competition nights to decide the best
model on show. All visitors were invited to vote
for their choice and the high standard generally
can be gauged by the wide selection but, by a
handsome margin, Brian Ward of Bradford took
the award with his beautiful steam launch Lady

| Continued on page 401 |

A 3 in. scale six ton end tipping Foden steam wagon by J. R. Sykes.

1851 Oscillating engine (B. Hick) by P. Thompson.

G. D, Wainwright’s 5 in. gauge L. & Y. ““Pug’ with driving truck, water tank, coal, and brakes.
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PHOSPHORUS-
FLUXED
SILVER SOLDERS

Report by Keith Wilson

IN VIEW OF THE interest shown recently in the use
of these materials (Sil-fos, Silbralloy, etc.) on small
copper boilers, I have made a thorough enquiry
into the matter. I have discussed the problem at
some length with six firms of boilermakers, and
with three firms specialising in the manufacture of
the silver solders themselves. The net result, sum-
marised here, is that under the conditions that nor-
mally appertain to our use of these small boilers,
there is no valid objection whatsoever to their use
on grounds of sulphur contamination, and only
very limited objections on any other grounds.

Of the six firms of boilermakers, two are
“household names” since retired from actual
boilermaking. Two deal almost exclusively with
small boilers, and two have other interests as well.
All six are unanimous (sometimes in very pointed
words!) that the materials are perfectly sound for
boilermaking. Two of these firms use the materials
extensively, the other four do not, solely for
reasons of personal choice entirely unconnected
with whether or not the materials are suitable.

Of the firms of manufacturers of solders, one
has had no knowledge of any trouble with sulphur
reactions, and the other two have had trouble
under conditions that do not fully apply to our
work. These conditions were generally such that
continuous 24 hours per day working at high tem-
peratures produced a tendency to leakage after
about one year’s service. To put this in perspective,
it would be necessary for “us” to steam a boiler
at nearly 225 p.s.i., three hours per week, using
the worst possible coal (Lignite, sulphur content
3.1 per cent) and we would then have a reasonable
chance of trouble in a mere 56 years.

I have ascertained that the proportion of sulphur
in anthracite is 0.6 per cent; whilst I could not
find that for Welsh steam coal, it is clearly of the
same order. When one allows for the extreme dilu-
tion of the gases by virtue of the amount of air
passing through the firebox, clearly it is hardly
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Mpr. Wilson brazes a 10} in. gauge Britannia boiler.

true to state that “heavily sulphurised gases™ are
present.

I quote here part of a letter from Messrs.
Johnson-Matthey, whose knowledge of these
matters is, to say the least, reliable.

“The problems associated with sulphur and
phosphorus-containing materials is that at elevated
temperatures sulphur will react with the phos-
phorus resulting in complex brittle compounds
being formed. This reaction is mainly dependent
upon temperature and also to a lesser degree on
the concentration of sulphur. It is also dependent
upon the diffusion rate of the sulphur into the
material. The information that we have shows that
the rate of sulphur attack on phosphorus-bearing
materials at room temperature is extremely slow
so that it is of no consequence. The reaction be-
comes significant at temperatures above 200°C
such that a joint made with a phosphorus-bearing
material and subjected to this temperature con-
tinuously under a sulphurous gas could result in a
leak after approximately one year of service. The
time factor is obviously a function of the size and
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length of the joint. If the joint were purely a fillet,
then failure could be relatively rapid.”

Readers should note the words “above 200°C”,
“continuously” and “could”.

The temperature of “wet”, i.e. non-superheated
steam at 100 p.s.i., is about 164°C. Allowing for,
say, a 20°C drop across the thickness of the fire-
box plate, it will be noted that this is below the
significant temperature. (It should also be noted,
by the way, that these materials are nor suitable
for the firebox end of a superheater; for that mat-
ter neither is Easy-flo. Nothing but brazing, bronze
welding, or true welding is suitable here.)

The pressure of “wet” steam at 200°C is about
227 p.si.; I think well outside our range.

I have access to records of boilers made using
these materials going back at least to 1949; boilers
in regular use, no trouble. I quote again from the
J.-M. letter:

“You will see from the above remarks that we
would not be surprised that a boiler manufactured
with phosphorus-containing materials had been
giving good service for many years. You will also
appreciate that as manufacturers of brazing alloys
we must cover the possibility that designs have not
covered such factors as these.” (Boiler design so as
to obviate hot spots, etc.). “We also have to cover
other applications such as copper gas pipes where
leakage due to attack from clean sulphur-contain-
ing gases can be extremely dangerous.” I assume
here that this last sentence refers to pipes contain-
ing sulphur dioxide, hydrogen sulphide, etc. under
high temperatures such as used in various manu-
facturing industries.

From Messrs. Eutectic Company Ltd.: “Our
feeling is that risks exist in the use of alloys such
as Eutecrod 1805 from a theoretical viewpoint,
however we have no evidence to support or refute
the statements which have been made on this sub-
ject. We would therefore take recorded successful
joints into any evaluation of an alloy’s perform-
ance, on this basis 15 hours service per week for
30 years would seem a fair test for any joint.”

We come now to the problem of the failure of
the three boilers described by Mr. La Roche
(“Post Bag”, M.E., 16 September 1977) that started
the discussion. I have twice spoken to him by tele-
phone; he has been extremely helpful. The boilers
had been running for a number of years; I under-
stand that two were built by him or a colleague,
and one was bought as part of a finished engine.
It is possible, at the time of writing, that this last
boiler may not have used phosphorus-bearing
materials. Mr. La Roche has described to me the
appearance and texture of the solder after failure,
and also mentioned that at least one of the boilers
was considerably encrusted on the firebox tube-
plate with deposits of chalk and scale. Bearing in
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mind that (a) chalk and scale are good heat insula-
tors and (b) the water in his area is known for its
high chalk content, I re-contacted Johnson-
Matthey for further information.

The symptom as described as occurring to the
silver solder inside one of the boilers that was cut
open for examination (many small black particles,
complete failure of adhesion with the parent metal
such that a pointed object could easily remove the
solder from the copper) were consistent not with
possible attack due to sulphur, but far more likely
to be due to oxidation. Bearing in mind that a
deposit of chalk and scale would act as a good
heat insulator, then we have almost a certainty
that the temperature of the joint inside the firebox
was very much higher than expected (I think that
it might have gone as high as 400°C, certainly
300-350) and therefore oxidation due to the excess
temperature is the real cause of the trouble. This
is further borne out by the knowledge that these
three locomotives are first-class work-horses and
therefore had a good “pasting”, so to speak. An
informant at J.-M. mentioned the possibility that
under such conditions the phosphorus-bearing
materials could conceivably be better due to the lack
of zinc and cadmium present in the Easy-flo range.
However this remark was “off the cuff” and the
difference between these types of materials should
not be significant.

J.-M.’s letter also mentions that “where coals
are being burnt then there is a gaseous phase pro-
duced which will be highly concentrated in sul-
phur. There will, however, be tarry substances that
will also be produced that will deposit on the walls
of the boiler and to a degree give a measure of
protection to attack from the sulphur gases.”

An important point here is the temperature that
the joints are actually reaching; I would be most
grateful to hear from anyone with a more exact
knowledge of this.

I mentioned at the beginning of this report that
there were certain limited objections to the use of
these materials; these objections are made by
myself as a boilermaker of some experience.

Under no circumstances should these be used
on an unsupported butt joint, such as might be
made along the seam of a rolled-up boiler barrel;
in fact such a joint should never be used anyway,
no matter what materials. T will not even use the
“coppersmith’s” joint; on the occasions in the past
when I have tried it 1 have had trouble; I
invariably use a butt strip. I do not like these
materials on the sort of joint that is used in some
designs between the firebox outer and the barrel
(Doris and Speedy are cases in point) and I prefer
an outer treatment with a bronze or brazing rod,
with a “sealing” coat of self-fluxing materials
inside.

MODEL ENGINEER 7 APRIL 1978




I find also from experience that self-fluxing
materials are safer to use from a health point of
view (I have just recovered from a dose of lung
trouble due to a bit too much cadmium fume),
are easier and simpler to use, are more tolerant of
dirt in a joint, etc. The fact that they are cheap is
also a factor, but of course there is more tendency
to be generous with the materials in this case. As
for penetration of a joint, I have actually observed
a fillet form itself on the inside of a foundation
ring. It should not be used with tight-fitting joints;
in fact a tight joint such as a reamed hole and
force-fitted tube is bad practice anyway. (Sorry,
Mr. Martin Evans, but I have made quite a lot of
boilers now.) I use the next sized drill (i.e. 1/64 in.
clearance) and make sure of a big joint. J.-M.
recommend a small but definite gap even for
Easy-flo.

I recommend, especially in places where the
water is known to be hard and chalky, boiler
washouts with a cleansing agent halfway through
a season as well as at the end.

The above report was submitted to Messrs.
Johnson-Matthey, who replied as follows:

“I have read this report and accept the general
conclusions that have been raised. I am quite pre-
pared for you to mention the fact that we have
given information and approved the draft
(report).”

Their second paragraph deals with the technical
point that, strictly speaking, it is not correct to
speak of “silver solders”. A solder is defined as a
material having a melting point of less than 400°C.
The alloys under discussion should be referred to
as silver brazing alloys. I fear that the name has
stuck, however!

Finally, they mention that the remote possibility
of Silfos, etc., being better than Easi-flo under con-
ditions that might lead to the possibility of de-
zincification, is not considered to be a major
problem.

The letter is signed by the Technical Manager
of the Metal Joining/Technical Services.

Rigl t: Walking, talking Robot by Mike Gray.

From page 398
of Aire, illustrated in Model Boats in July 1977.
The trophy was created by Chas. Keeling, well-
known in car racing circles and model boating,
and will grace Brian’s sideboard permanently.

The Yorkshire R/C Car Racing Club has
already been mentioned and kept large crowds
interested by their models. The home society’s
“0O0” scale railway was in operation throughout
the week and there was a show of vintage model
railway equipment in “O” gauge by member Jack
Ashworth including nine live steamers.

Finally our trade stands. Messrs. Boxfords,
Model & Miniature Railways, Blackgates Engin-
eering, Road-Rail Exhibitions of Bradford, The
Steam Shop of Earby, and the Yorkshire Dales
Railway Society all did excellent business, and
Keith Crabtree of Model & Miniature Railways
showed his lovely model of the sail-training ship
Winston Churchill but did not find a buyer!
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JEYNES’ CORNER

Water lifters

THE INGRESS OF WATER has always caused trouble
where the basement or cellar has been sunk into
a water bearing strata, and various means to eject
it have been used, from buckets in medieval times,
manually operated pumps came later, then the
hydraulic sump pump, where water pressure was
available from mains or roof tanks, while today
the float operated electric sump pump is to be
universally found.

Before this later innovation became available
some fifty years ago, the hydraulic sump pump
was to be found at work in the cellars of man-
sions, and large town houses. The systems varied
from a manually operated installation, to a fully
automatic float operated system; these were fairly
reliable, requiring little attention other than the
valve gland being kept in good order and the
nozzle or jet cone changed when it became worn.
There were several different layouts used; some
had the water lifter close to the water, or even in
it, others were fitted with suction pipes up to ten
or twelve feet long. Some had the water valve
operated by a light chain over a grooved wheel
with a balance weight, others had rod operated
valves; the float in some cases was spherical like
the ordinary flush tank. Some were larger and of
flat circular form. In most cases the floats were
made of tinned copper, and some coated with hot
pitch, giving an enamelled sort of finish.

If the strainer in the sump got clogged up from
any cause, the outlet pipe was plugged, and the
water turned on, and the flow in reverse through
the strainer cleared the holes.

There were three makers of these water lifters
that I can call to mind: Korting Bros., Meldrums,
and Cortins; all three had more or less the same
shape but were to be distinguished by different
features. Meldrums had their name cast on the
sides, and the venturi part of the tee had a small
rib top and bottom. Korting’s showed the shape
of the venturi externally, and had four ribs,
Cortins was plain, without ribs.

Kortings listed four sizes:

No. 1. 200 gals. per hour. # in. bore high pressure
water pipe, and # in. bore discharge pipe.
Korting’s Ejector—often used for water heating.

R — e
| e | |
| e
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Cortin installation. E-ejector; D-delivery pipe; S-suction
pipe; V-high pressure stop valve; d-H.P. supply.

No. 2. 400 gals. per hour. % in. bore high pressure
pipe, and 1 in. bore discharge pipe.

No. 3. 1000 gals. per hour. in. bore high pressure
pipe, and 13 in. bore discharge pipe.

No. 4. 2000 gals. per hour. 14 in. bore high
pressure pipe, and 2% in. bore discharge pipe.

In some cases where the cellars affected by
seepage were on a hillside, by fitting a longer dis-
charge pipe the sump could be emptied by turning
the water on until a flow had started, when the
water could be turned off and the sump emptying
continued by syphonic action only.

Most of the float operated valves were manu-
factured by W. H. Bailey Ltd. of Manchester.
Some of the valves were actuated by a light chain
round a grooved wheel, and also had a balance
weight: others were operated directly by a rod,
or indirectly through a vibrating lever. It required
some careful installation work to get trouble-free
working.

A neighbour owning a washing machine for
which spares were not available, constructed a
crude water lifter from copper tube, to empty the
tub after the pump disintegrated. This worked
remarkably well, until the machine was scrapped.

As may be expected, I have had some incidents
arising from the installation of sump pumps of
the electrical variety; one proved my workmanship
was sound, when after a cloudburst I had to get
a works fire-engine to pump out the water from
the sump pit before I could get down to the pump,
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which had continued to run under water, proving
my joint wiping, and the watertightness of the
totally enclosed motor. I arrived in Liverpool one
night to couple up a new electric sump pump in
a cinema which suffered from water seepage. The
fitters had run a 2 in. pipe from the pump right
to the rear, rising all the way. I started up the
pump, and it emptied the rather small sump. 1

was turning away when I heard the pump start up

BQOY 19COPPER TUBE..__

again, and saw the sump was full up again. While
I watched, the pump emptied the sump, then after

a pause the water ran back in again, and 1 found
that there was no flap-valve (check-valve to steam

3

DELIVERY PIPE INTO SINK

men), and that the long length of delivery pipe
held just about the contents of the sump, so a sort
of perpetual motion action was set up. So instead
of getting the early morning train out of Lime
Street, I had to get the pipe cut and screwed and
a flap-valve put in before I could pass it.

;

7]
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™

1
“2 COPPER PIPE FCR RUBBER
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~_ CLUB

6/7/8 Norwich & District M.E.S. Exhibi-
tion. Sports Hatl, Wensum Lodge, King Street.

7 The Model Engineers Society, N.L.
7.30 p.m. Meeting at Cregagh Library, Cregagh
Road, Belfast. .

7 Brighton & Hove Soc. "Arthur's moving
pictures yet again”, by A. Lynn. Eim Grove
School, Elm Grove. 8 p.m.

7 Romford M.E.C. Ardleigh House Com.
Assn., 42 Ardleigh Green Road, Hornchurch.
Competition night.

7 Rochdale S.M.E.E. Technical college. Mr.
K. Crabtree, "Sweet Pea”.

7 Harlington Loco Society. High Street.
Talk by Harold Gasson—author and ex., GWR
fireman.

7 Stockport & District S.M.E. AG.M.The
Parish Hali, Church Street, Cheadle. 8 p.m.

8 M.E.S. of M. Ireland. Monthly meeting.
Strathern Hotel, Holywood, Co. Down. 3 p.m.
8 S.M.E.E. Rummage Sale.

8/9 Greenwich & District Narrow Gauge
Rly. Soc. 10.20 am. to 6.30 p.m. Model
Railways Exhibition, 141 Greenwich High Road.
9 to 14 May Ascot Loco Club. Site working
party at Heatherdown from 10 a.m. to 1 p.m.
Sundays.

9 Basingstoke & District M.E.S. Track
construction.

9 S.M.E.E. First day of the summer season.

9 Harlington Locomotive Society. High
Street. Public open day. 2 to 6 p.m.

10 Bedford M.E.S. Bits and pieces night.
10 Clyde Shiplovers & M.M. Society.
Magazine night—short items by members.

11  Guildford M.E.S. Ex. com. meeting.

11 Romney Marsh M.E.S. Bits and pieces
evening. Church Hall, New Romney. 7.30 p.m.
11 Basingstoke & District M.E.S. Model
engineering talk at Viables Activities Trust,
Harrow Way.

12 Norwich & District SSM.E. 7.30 at
The Assembly House, Theatre Street. Informal
Evening.

12 Bradford M.E.S. Committee. 7.30 p.m.
Eccleshill Community Centre.

12 Cannock Chase M.E.S. Meeting. Lea
Hall Club. 7.30 p.m. "Welsh Highiand Railway
films. Mr. P. Booth.

12 Southampton & District S.M.E. Past,
present and future of the Watercress Line by
Charles Lewis. 8 p.m. Malvern Hotel.

13 Leyland Preston & District S.M.E.
Meeting at Roebuck Hotel, Leyland at 8 p.m.

14 Polegate & District M.E. Bits and
pieces.
14 E.S Model E s. A.G.M.
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14 N.W. Leics. M.E.S. Evening steam up
and supper N.W. Leics. Miners Welfare Centre,
Coalville at 6.30 p.m.

14 Dublin Soc. of Model & Ex. Eng. Visit
to Linear Accelerator. S. McKenzie. 8 p.m. at
St. Luke's Hospital, Rathgar.

14 The Isle of Man Steam Railway Sup-
porters Assn. N.I. Group. Members night.

14 The Thames Shiplovers & Ship Model
Society. Model makers evening plus bring and
buy. St. Botolphs Church Hall, Bishopsgate.
E.C.2.

14 Kinver & W. Midlands Society of M.E.
Driving competition. 7.30 p.m.

15 Gauge 0" Guild. Joint meeting with
E. Sussex Gauge “O” Group. Running facilities
for all including live steam. Refreshments. New
venue. St. Anne’s House, 729 The Ridge,
Baldslow, Hastings. On the B.2093 off A.21
from London. Times: 2.30 to 5.30 p.m. Prospec-
tive members welcome.

15 Romney Marsh M.E.S. Annual dinner.
Piumtree Rest, High Street, New Romney.

15 S.M.E.E. Talk. Gt. Eastern Loco Develop-
ment, Mr. W. O, Skeat.

15 Exhibition of model steam engines in the
vitlage hall at Bledlow Ridge, High Wycombe,
Bucks.

15 St. Albans & Dis. M.E.S. Exhibition at
Hawker Siddeley M.R.S.

16 Worcester & District S.M.E. Public
running day. Waverley Street, Dighs, Worcester,
2.30 p.m.

16 Bristol S.M.E.E. Public running at
Ashton Court Track. 11 a.m. to 6 p.m.

16 Basingstoke & District M.E.S. Track
construction.

17 Wigan & District M.E.S. Meeting.

17 Bedford M.E.S. Informal meeting. Loco
building.

18 Chesterfield & District M.E.S. “Hot
Air Engines” by Mr. Buck. 7.30 p.m. Canteen,
The Bryan Donkin Company, Derby Road.

18 N.W. Leics. M.E.S. Commencement of
Tuesday evening steam up. Club track, N.W.
Leics. Miners Welfare Centre, Coalvilte.

12 Bradford M.E.S. Social. 7.30 p.m.
Eccleshill Community Centre.

19 Bristol. More railway miscellany by the
Rev. Newman, at the British Rail Staff Associa-
tion Club. The Incline, Temple Meads Station.
7.30 p.m,

19 Guildford M.E.S. Bits and Pieces compt.
7.45 p.m. at H.Q. Stoke Park.

19 Tyneside S.M.E.E. Slide show, locos,
boats, etc. Montagu Baths, Harehills Avenue,

DIARY

Blakelaw, Newcastle upon Tyne 5.

20 Hull S.M.E. Discussion for the summer
programme.

20 Nottingham M.E.E. Brains Trust. 7.30
p.m. at The Friends Meeting House, Clarendon
Street.

21 Romford M.E. Club. Ardleigh House
Com. Assn., 42 Asdleigh Green Road, Horn-
church, Essex. Talk by Mr, M. Leahy.

21 Rochdale S.M.E.E. Springfield Park.
General meeting.

21 Brighton & Hove Soc. From the Work-
shop. Etm Grove School, EIm Grove. 8 p.m.

23 Harlington Locomotive Society. Har-
lington, High Street. Public open day. 2 to 6 p.m.
23 Basingstoke & District M.E.S. Track
construction.

24 Clyde Shiplovers & M.M. Society.
A.G.M.—members only. :

25 Romney Marsh M.E.S. A.G.M. Church
Hall, New Romney, 7.30 p.m.

25 Basingstoke & District M.E.S. A.G.M.
at Viables Activities Trust, Harrow Way.

25 Stafford & District M.E.S. '"Look
what |'ve made”. An informal exhibition of work
by club members. Doxey Arms. 7.30 p.m.

26 Bradford M.E.S. Boating quiz. 7.30 p.m.
Eccleshill Community Centre.

26 Friends of Brighton Museum of
Transport. “Inland Waterways”, an illustrated
talk by John Hankinson.

26 Cannock Chase M.E.S. Meeting Lea
Hall club 7.30 p.m. Bits and Pieces.

27 The Gauge 1 Model Railway Assn.
M.R.C. track night. 6.30 p.m. Keen House,
Calshot Street, London N.1.

27 Leyland Preston & District S.M.E.
Meeting at Roebuck Hotel, Leyland at 8.00 p.m.
28 Birmingham S.M.E. Annua! Dinner and
Dance at the George Hotel, Solihult.7.30 p.m.
28 The Thames Shiplovers & Ship Model
Society. A talk on a Port. St. Botolphs Church
Hall, Bishopsgate E.C.2.

28 Birmingham S.M.E.E.
Sclihull. Annual dinner dance.
29 S.M.E.E. Visit. P.O. ““Tattershall Castle”.
29 to 1 May Fairbourne Railway Ltd.
Special holiday opening, trains from 11.30 a.m.
steam hauled. Beach Road, Fairbourne, Gwynedd.
29 Cambridge & District M.E.S. Track
day open to public 3 p.m. Fulbrooke Road,
Cambridge.

29 Gauge ‘0’ Guild. Joint meeting with
M.R.C. at M.R.C. H.Q., Keen House, Calshot
Street, London N.1. 2 p.m. to 6 p.m. includes
“Bishops Hemingway” layout, test tracks,
displays, films. Prospective members for 60th
organisations weicome.

George Hotel,
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Club Chat... with the Editor

The exhibitions are well under way now and doubtless
we will have a few reports in the months to come.
The first to be mentioned in this column comes as a
result of a bit of arm twisting by proxy, in other
words, Pauline Husband, Publicity Officer of St.
Albans & District MLE.S., has persuaded our Jim King
to twist my arm and give the club’s exhibition a men-
tion. O.K., Pauline, mission accomplished. The Model
Engineering Exhibition is to be held in Harpenden
Public Hall on 25, 26 and 27 May from, respectively,
2 pm.-9 pm.,, 10 am.-9 pm., and 9 am.-7 p.m.
Tickets cost 25p for adults and 15p for children but if
you happen to have a pretty big family a ticket for the
lot will cost 60p.

Mr. W. J. Gilles, secretary of The Association of
Model Engineers Northern Ireland, reports that on a
recent visit to Dublin he met Mr. O. Doyle, Pro-
gramme Organiser of the Irish Raiilway Record
Society, and learned that nearly 400 models in “O”
gauge made by the late Mr. C. L. Fry and portraying
Irish Railway history, have been acquired by Dublin
Tourism and will be housed in Malahide Castle, Co.
Dublin. Now that should be interesting to anyone
contemplating a visit in the near future.

At Cheltenham S.MLE. the A.G.M. on 6 February
produced a new Chairman, Mr. P. MacDonald, a new
Hon. Sec., Mr. B. Corley, and a new Hon. Treasurer,
Mr. C. Howl., Unfortunately we have not been given
the new secretary’s address but the P.R.O., Mr. R. W.
Jones, who lives at 15 Granley Gardens, Cheltenham,
Glos. GLS51 6LQ, will, I am sure, be only too pleased
to pass correspondence over. We have not heard a lot
from Cheltenham in recent months and this is due to
the reconstruction work being put in there by the
club’s members. A new track 1s under way, the final
length being about 1350 feet, but completion date,
when the old and new circuits will be joined into one,
is not expected “for a year or two yet”. The meetings,
on Monday evenings and Sunday mornings, are held
in Dowty’s Arle Court cinema and on the track respec-
tively, Wednesday evenings in summer are for track
work. The cinema can be found by asking at the patrol
office, Main Gate, Hatherley Lane, Cheltenham. The
track is 100 yards further on.

The Birmingham branch of the National Children’s
Home has informed us that the Annual Open Day and
Fete is to be held at Princess Alice Drive, Chester
Road North, Sutton Coldfield, on 17 June starting at
2 p.m. According to the information I received, the
entertainment includes model aircraft, Dog Show, five-
a-side football, etc. No mention is made of a railway
track but as the information came as a recommenda-
tion from Mr. Hugh Sykes, secretary of Sutton Cold-
field Model Railway Society, I rather think there could
be. Admission is 10p.

Still in the same area, we have a rather unusual
rally coming up at Sutton Coldfield and North Bir-
mingham ML.E.S. on 25 June. This is a “non-steam
day”. T can almost hear the eyebrows going up in
horror but for myself I think the event could be very
interesting. Mr, C. J. Strong, Hon. Sec., Hon. Treasurer
and boiler tester, has just finished a 5 in. gauge eight-
wheel diesel loco and is trying to persuade other club
members to try their hands at similar models. There
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are several petrol and electric powered locos around
so I should think that the event will be well supported.
Petrol is provided and charging facilities are available.
Having seen the interest shown at Welling and the
M.E. Exhibition in Mr. L. Purple’s “D” type, I think
the venture will be a success.

Over the week-end 6/7 May, which coincides with
the Brighton Festival, the Brighton Museum of Trans-
port is holding a Transport Fair at the open freight
yard next to the station. Apart from promoting the
museum, the Fair should also help to raise funds
towards the opening of the Pullman Car Works at
Preston Park, the future home of the museum. As the
Vintage Commercial Vehicle Run also occurs on Sun-
day, 7 May, there should be a good attendance.
Although information is not yet available in any great
detail, we do know that the Fair will be open from
10.00 to 18.00 on both days and if weather permits a
flying display will be included. Some sales stands are
available. We will try to publish further details in the
next issue but meanwhile, if you require further infor-
mation about the Fair or the Friends of Brighton
Museum of Transport, then please write to Dave
Hewings, 12 Highview Avenue North, Patcham,
Brighton BN1 8WR. And my thanks for the informa-
tion go to Mr. G. F. Collins, Hon. Sec. of Brighton &
Hove Society of Miniature Locomotive Engineers.

On the 24-25 June why not take the tent to Coal-
ville where the North-West Leicestershire MLE.S. are
holding their open week-end at the Miners’ Welfare
Centre? The club has been making improvements to
the 31/5 in. track and facilities so visitors should enjoy
a good week-end. But camping space is limited so I
would check first.

At Stafford & District M.E.S. on 30 January the
A.G.M. saw new officers elected. For correspondence,
the new secretary is Mr. A. Goddard of 21 Trinity
Rise, Trinity Fields, Stafford. The club meetings will
now be held on the last Tuesday in the month, but
still at the Doxey Arms.

Alan Ripley, 64 Lunn Road, Cudworth, Barnsley,
S. Yorks. S72 8DS, is the new secretary of Barnsley
S.MLE. since the A.G.M. on 4 February. This club has
suffered from a subsiding clubhouse, which is very
painful in the wallet area, but with a bit of help from
Barnsley M.B.C. the situation should be rectified this
summer. New members are welcome on Wednesday
evenings and Saturday afternoons at Dodworth Road
clubhouse. .

On the 15th of this month at the village hall in
Bledlow Ridge, which is near High Wycombe, Bucks.,
there is to be held an exhibition of model steam
engines with a mainly farming theme. Owners can
steam up outside if they wish and if the weather is
not kind, you can sit and watch the showing of the
Steam Plough Club’s film “Ploughing by Steam”.

They are also changing officers at Bedford M.E.S.
where, on 13 February, Derek Dix was elected as
secretary. His address is 20 Cherwell Road, Brickhill,
Bedford MK41 7AR. Telephone is Bedford 66461.
Other members are John Crawley, President, Major
D. Wells, Vice-President, Eric Boon, Chairman, and
David Dean. Treasurer. By the time this is published
the last of the series of talks by various personalities
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will have been held in the library. By all accounts the
four lectures have been well attended and Bedford
M.E.S. are to be congratulated for the arrangements.

I have received further news of the British Columbia
S.MLE. which celebrates its 50th anniversary this year,
from 1 to 4 July to be exact. On 2 July the club will
be officially opening its new station which is a 5/8
scale replica of a typical Canadian National station of
the 1920s. The building will form the club head-
quarters and serve passengers riding on the 71 in.
gauge Burnaby Central Railway. On the same day the
raised multi-gauge track will also be opened with 14,
24, 34, 43, 5 and 7% in. gauges. No gauge 1? The
length is about 900 ft. with a 200 ft. trestle. Visitors to
the track will find it at 4900 Deer Lake Avenue,

Burnaby, B.C. Secretary Eric Skinner can be found at
2786 W. 30th Avenue, Vancouver, B.C., Canada V6L
1Y9. Telephone number is (604) 266 9443,

The L.M.L.E.C. event, scheduled for 9 July at Stoke
Park, Guildford, could prove very interesting. Bill
Perrett, of course, cannot enter his “Speedy” this year
so the field is wide open. There are 15 entrants, three
of which are reserved for overseas visitors. What we
want now are 12 entrants—through club secretaries
please if you are a club member—from British readers,
and, hopefully, those three from abroad. Rules will
follow shortly but a first prize of £50 should encourage
a few. What we will do is to reserve the right to select
a wide range of locos in the event of a high entry list.
This should add to the enjoyment of the day.

Post
Bag

Replacing a Crankpin

Sir,—I enjoyed your recent article by Mr. A. Haworth
on “Replacing a Miil Engine Crankpin in Situ”. I read
it with nostalgia and wonderment, nostalgia for my
apprentice days and wonderment for how complicated
it all was in Lancashire. (I realise that the details were
spelled out for the benefit of your readers.)

1 was the last apprentice at Messrs. Schofield &
Taylor, the Huddersfield Engine Builders and Mill-
wrights. During the time that they were still active I
must have been involved in replacing some twenty
crankpins of various sorts. Usually crankpins were
replaced because they had slackened in the crank web
or disc, in some cases, generally with wrought iron
pins, they had worn so unevenly that they would not
run cool. On one occasion a crankpin had gone com-
pletely crystalline and snapped off, several were

The Editor welcomes letters
for these columns. Pictures,
especially of models, are also
welcomed. Letters may be
condensed or edited.

Raised Edge on
Crankpin.

CRANKPIN

1" " ||
D x 2 x 45° —

Chamfer Chipped
on Web.

DETAIL BEFORE KNOCKING DOWN CRANKPIN EDGE.
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cracked and in two cases I can bring to mind the pin
and bearings had seized so completely that you could
not tell where the bronze finished and the steel began.
We re-bored the worn holes in the webs with port-
able boring bars; up to about 4% in. diameter we used
the same bars that were used for re-boring Corliss
valve cylinders, over 4% in. diameter we used the bars
which we used for re-boring steam cylinders. The small
bars were usually turned by hand (I still have in my
possession a small hand boring bar), but the larger
ones were driven by steam, electricity or a large pneu-
matic drill. We used Wells Lamps for heating the
cranks; the larger sizes of those lamps would give
temperatures in excess of 2000°F but they required a
lot of pumping both for keeping up the pressure and
drawing paraffin out of cans into the pressure vessel.
All our crankpins were made from the same material
and we kept in stock lengths of hammered .5% carbon
bars in 44 in., 6 in. and 8% in. diameters. The shrinkage
allowance was the same for all sizes: .001 to the inch
on diameter plus .001 in. for cast iron webs and .0015
in. to the inch plus .001 in. for steel or wrought iron
webs. When we fitted a new crankpin the back end of
the pin was turned in a similar profile to the enclosed
sketch and a chamfer about 1 in. x 1 in. x 45° was
chipped on the back of the web. When everything was
cold the raised portion on the pin was knocked into
the chamfer with a 7 Ib. hammer; the idea of this was
to axially lock the pin even if it slackened, but I can
never recall one of our replacements slackening.
Most of the crankpin replacements were done
towards the end of and just after the last war when
many of the elderly engines had been flogged for
several years with minimal maintenance and indicating
horse powers far in excess of their nominal size.
Honley, Nr. Huddersfield. Gordon Hobson

Counting the Revs,

Sir,—I have just come across the letter on page 1187
of issue No. 3571, in which Mr. Collins describes how
he found that a calculator modified to count revs.
failed to count satisfactorily when the speed rose to
over 600 r.p.m.

As a dabbler in electronics myself, T feel that I must
defend the calculator, and point out that it is far more
likely that the switching on the hot-air engine is
bouncing at this speed. After all, 10 Hz is unlikely to
be difficult for an industry which routinely works in
micro-seconds (millionths of seconds).

Also, to return to the original point of Mr. Collins’
letter, surely, if he enters +1 before the count starts,
won’t the count read +2 after one revolution, +3
after the next, and so on?

Wakefield, W. Yorks. K. P. Wood
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Boiler Testing
Sir,—May I take the opportunity of appealing through
your columns for advice on the testing of model
boilers. With the gradual increase in the appearance of
mild steel, stainless steel and composite boilers of
copper and steel, together with brazed and/or welded
joints, the Bedford M.E.S. feel that some rules need
to be drawn up to cover the inspection and testing of
such boilers. Some of the questions that we feel need
to be answered are:
I. For mild steel boilers, what allowance should be
made for corrosion, and how does one check for this
in the absence of inspection covers? Ultrasonic testing
is probably the best way of measuring material thick-
ness, but how many people have access to this equip-
ment?
2. For composite boilers, is it correct to assume that
corrosion due to electrolytic action between the dis-
similar metals is an even bigger problem? Once again,
how does one allow for this and is it possible to fit a
“*sacrificial” plate?
3. Although stainless steel does not suffer from corro-
sion welding, this material is a problem and ideally
should be done using Argon arc equipment. How can
one ensure that satisfactory welds have been made,
without extensive testing using sophisticated equip-
ment?
4. What effect does differential expansion have on
welded or brazed joints, especially in composite
boilers, and could this lead to a fatigue failure in
time?
5. Finally, would an initial hydraulic test to 2 x w.p.
with subsequent annual tests to 13 x w.p. as for copper
boilers, still be considered an adequate test?

If any reader of M.E. Society can help us in any of
these matters, the writer would be very pleased to hear
from them.

Bedford M.E.S. J. F. Dawe

Martin Evans comments:

I was interested to read Mr. Dawe’s letter on the
subject of boiler testing, and although I am not able
fo answer all his questions, I can say that it is generally
accepted that in steel boilers, no plates should be
thinner than % in., even in % in. scale locomotives or
traction engines, to allow for possible corrosion.

In the absence of ultrasonic testing equipment, one
method of determining the condition of a steel boiler
is to drill small holes in it. Although this may sound
rather drastic, such holes are easily filled up again, by
screwed plugs also made of mild steel. Any possible
leakage will soon “take up” in service.

Regarding boilers made of stainless steel, I agree
that brazing or welding of this material could easily
be unreliable. I have never regarded this metal as really
suitable for model boilers of any scale. It is probably
at least as expensive as copper, and although it is true
that much lighter plates and tubes may be used, this is
probably a disadvantage in models up to 1% in. scale,
as one needs as much weight as possible for adhesion.

I would also like to comment on Mr. Tingey’s sug-
gestion — that readers might try the experiment of
building a boiler using Loctite “and a few rivets”’
instead of the usual silver soldering or brazing
methods. 1 think that this could be very dangerous.
The adhesive might well hold during the preliminary
hydraulic test, and perhaps during a steam test, but
sooner or later, the continual expansion and contrac-
tion of a boiler in service would break the joints, with
disastrous results.

Eydon, Northants. Martin Evans
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French Portable Engine (“Postbag”, 3577)

SIR,—A similar engine is to be seen at the Exhibition
at Cockley Cley, nr. Swaffham, Norfolk—this engine 1
understand was brought from France some short while
back and it is in quite good condition. 1 cannot remem-
ber the maker’s name by the cylinders and motion are
also mounted on a separate chassis on top of the boiler
barrel, as in your photo.

Cockley Cley is open to the public in the summer
season (see guide books of Norfolk for dates, etc.) and
is a remarkable and unique exhibition. There is the
old cottage with blacksmith’s forge, the skeleton of
the “Giant of Cockley Cley”, a fully constructed Icini
village with moat and crude drawbridge, living quar-
ters, food smoking hut, snake pit, etc.; also there is
the reputed oldest church in England.

There is also a fine exhibition of old English
coaches, wagons and agricultural machines and tools,
and to my mind a visit is a day well spent.

I have no connection or financial interest in same—
just infatuated with what I have seen on my several
Visits.

Holbeach, Lincs. Geoff. E. Parker

Meccano

SiIR,—MTr. A. V. Smith, in his letter M.E. 4-17 Novem-
ber, stated that up to 1937 Meccano sets were desig-
nated by letter.

I do not agree, I was playing with Meccano before
1920 and in those days the sets were numbered 00 to 7.

Cringleford, Norwich. J. A. Taylor

Bending Rolls

Sik,—In February last year, I completed the bending
rolls which were described in M.E. by George Thomas.
I have made the geared form of rolls and a very nice
piece of workshop equipment it is too.

The main frame and end plates have been painted
and the bright steel latches and straps and pressure
screws have been blacked, as can be seen in the photo.
I showed Mr. Thomas the photo of the bending rolls
at the M.E. Exhibition and he said it was the first one
he had seen fitted with gears.

The photographs were taken by Bryan Walton.

Bognor. G. Tyler
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Opticat gilass
) binocutar
magnifier

the most
practical

precisiont
magnifier =
money can buy

Optivisor is the precision scientific/ Optivisor is no gimmick. There is a
industrial magnifier which is worn  choice of 6 superb prismatic lenses.
on the head. All ground and polished to opthalmic
It’s lightweight, comfortable and standards. All readily interchange-
can be worn over spectacles. When  able. Magnification ranges from 1%
it's not being used, the visor tilts to 3% times. An Optiloupe for
upwards. either eye gives 2% times more, and
The real bonusis that hands areleft swivels easily into position.

free. So accuracy and efficiencyare Magniray Optical Company

kept at a peak. 5 Bathhurst Street, Hyde Park,

London W22SD
r-----------------------------

Please send me full details and prices
for Optivision

Name
Company
Address

L-------‘

Block Capitals Pleas
Magniray Optical Company
5 Bathhurst Street, Hyde Park,
London W2 2SD ME 4/78

@

The Marshall Portable Engine

Sir,—I note with interest that Ron Kibbey (M.E. 3577)
states that he is “in no way knowledgeable on the
history and detail of portable or traction engines”. I
would, therefore, draw his attention to William
Fletcher’'s The History and Development of Steam
Locomotion on Common Roads which was published
by E. and F. N. Spon in 1891. Then there are two
books by Ronald H. Clark, M.1.Mech.E., Steam-engine
Builders of Norfolk and Steam-engine Builders of
Suffolk, Essex and Cambridgeshire (The Augustine
Steward Press, Norwich, 1950).

With reference to the Marshall portable engines, 1
have to hand the firm’s 160-page illustrated catalogue
of 1904. There was a range of single-cylinder portables
and semi-portable engines from 2 to 12 nominal horse-
power, whilst the double-cylinder engines ranged from
8 to 40 horse-power. These engines were recommended
for driving grinding and crushing mills, brickmaking
machines, mortar mills, centrifugal and other pumps,
circular saws and other woodworking machines, etc.
Prices ranged from £110 to £915 for portable and £106
to £885 for semi-portable engines. Link motion revers-
ing gear, automatic expansion gear, enlarged firebox
for colonial use, injectors and screw brakes were
extras. There were also “new types of compound
portable engines” ranging from 8 to 20 horse-power.

Provision was also made for burning straw in the
firebox. In addition the Elworthy system of straw
burning could be adopted. A footnote states that “the
average consumption of straw or cotton stalks is about
four times the weight of that of coal”.

Teignmouth, Devon. Ernest A. Steel
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CITY OF SHEFFIELD

City Museums

Development of the Third Industrial Museum for

Sheffield at Kelham Island, Neepsend.

Applications are invited for the following posts, all
concerned with the preparations for the opening and
operation of the Kelham Island Industrial Museum.
Candidates should have a strong interest in inter-
preting technical history and the
environment to the public, have experience and formal

local industrial
qualifications in suitable subjects as well as proven
ability to supervise and work with others. Previous
museum experience would be helpful but is not
essential.

1 Keeper of Industrial Conservation— SO 1/2
£4759 - £5512

Responsible for delegated duties involving the con-
servation of objects, buildings, the operation of
machinery and equipment in the industrial museum
and in the existing and any new industrial site
museums.

2 Maintenance Engineer/Technician -T1-4 £1508
- £4214

This post involves responsibility to the Keeper of
Industrial Conservation for working, under super-
vision and alongside other staff members, on the
dismantling, transport, conservation, restoration and
preparation for exhibition of objects in the industrial
collections; and to produce and repair apparatus
and models of a mechanical and/or electronic
nature which will aid the interpretation of items in

the collections.

Applicants for all the above posts must be prepared to
work at weekends on rota when required. Write for
application forms and further details to the Director of
Museums, City Museum, Weston Park, Sheffield S10
2TP. Completed applications should be returned to the
Chief Personne! Officer 2/4 Matilda Street, Sheffield
S1 4DQ by 28th April.
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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 1978. 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 £2.00, which will provide cover for
one year,

This scheme applies to all new memberships and renewals accepted
in 1978 (existing memberships operate on the terms applicable in
1977). 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).

Model & Allied Publications Ltd, Sales Office, P.O. Box 35, Bridge St.,
Hemel Hempstead, Herts.

TO: Model & Allied Publications Ltd, Sales Office, P.O. Box 35, Bridge St.,
Hemel Hempstead, Hetrts.

Name (in full) ... ...t i e e eanees

Address ........cocoiviniiiiiii s

4
I
1
1
1
1
1
1

RegisteredNoO..............ccovvvievnnnn

| enclose herewith postal order value £2.00 for membership of.MAP
insurance scheme. | understand that membership is conditional in my
placing a regular order for:

RODNEY
PLUS

VERTICAL
MILL&DRILL

Hand built quality
at low cost

15” X 41" Table

10” X 4%” Travel

8 Speeds

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

H.P. arranged

Full details from:

TEW MACHINERY LTD

Church St., Cogenhoe, Northampton
Telephone 0604 891050

FROM SENIOR

VERTICAL -..: -
MILLING MAGHINE

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

Sliding Spindle 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 x4% 635 x 122
Table Travel: 15 plus 381
Cross Travel: 6 152
Vertical Travel: 14% 368
Spindle Movement: 2% 64
Diameter of column 3 76

For further information, please contact the manufacturers

TOM SENIOR qiversepce) LTD

Tel: Cleckheaton 8735647

ATLAS WORKS, LIVERSEDGE
YORKSHIRE, ENGLAND

MANUFACTURERS OF QUALITY PRODUCTION
MACHINES FOR THE SMALL USER
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EMCO UNIMAT3 — Not justa Lathe!

Turning - Taper Turning - Threading - Drilling - Milling
Dividing - Sawing - Grooving - Grinding - Combing - etc
Send for the multi-paged brochure which gives over
30 illustrations working with wood, metal and plastic.

Internal and External Tapers can be turned

Northern Branch: E.M.E. Ltd., BEC House {Northern},
Queensway, Transpennine Trading Estate, Rochdale,
Gtr. Manchester, OL11 2PX, Tel. 0706 54569 Telex 635171 THE B.ELLIOTT GROUP

Gear Cutfiny usingk Dividing A ttachment

E.M.E. LTD. BEC HOUSE

VICTORIA ROAD, LONDON NW10 6NY

Telephone: 01-961 0120

AMOLCO MILLING
ATTACHMENT

FOR MYFORD AND BOXFORD LATHES

No. 2 MT SPINDLE—WILL ACCEPT
MYFORD COLLETS, OR A COLLET CHUCK

4-SPEEDS, 325—1600 R.P.M.
VERTICAL MOVEMENT — 6% IN.

DISTANCE FROM CENTRE OF SPINDLE
TO COLUMN—5 IN.

PRICE £149.50
PLUS £11.96 VAT
CARRIAGE £7.00

N. MOLE & CO.
(MACHINE TOOLS) LTD

5 TOLPITS LANE
WATFORD, HERTS, WD18LU
Tel. WATFORD 43135
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BRAND NEW TOOLS

Endmills. Four flute with straight shank which can be held in
3 jaw lathe chuck for light milling. SPECIAL OFFER: One each
size §in., 3/16in., £ in & 2 in.—f4.90 the four.

Slot Drills Two flute for mllllnq slots etc., these can be fed stra|ght
lmo shafts when cumng k=v-ravs etc., one each size ... 3/32 in.,
%in., 3/16in. and § in.—£5.20 the four.

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

Best Quality Centre Drills. British made, one of each size,
% in, 3/16 in. and } in. Our Price £1.20 for three

Mitutoy Vernier Caliper. Capacity 5 in. 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 14 in. Suitable for the model maker.
’ Our Price £1.10 a set

A. E. KING (rooLs) LTD.

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

AT BARGAIN PRICES

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
80p the four. Ex-Govt. Qur Price 30p the four

High Speed Steel
Square Tool Bits “Moly” Grade.

Size of Square 3/16” 37 5/16” 3
Length 14 2”7 24" 3”7
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 Grlndmg Attachment for fast and accurate sharpening
of drills sizes §”-3" diameter. The jig has 5 included angles suitable
for various matenals 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 Price 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 UK,
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

LIVE STEAM—SPIRIT-FIRED ENGINES

SHOWMANS 1" scale Engine
TRACTION 2" scale Engine
TRACTION 1" scale Engine
STATIONARY SAW MILL Engine
STATIONARY OVERHEAD Engine
HAND BUILT WOODEN TRAILERS 2"

£495 including VAT
£285 including VAT
£470 including VAT
£180 including VAT
£162 including VAT
£42.50 including VAT

All the above models were on display at Wembley. They are fabricated and machined without
the use of castings and are fully stove enamelled and available in colour choice of brown, green,

blue or black with matching wheels.

Leaflets available on request.

FAREHAM ENGINEERING CO. WICKHAM ROAD

FAREHAM HAMPSHIRE
Phone FAREHAM 232544

North Eastern Agent is Clayton Models, Newcastle-upon-Tyne.

Phone 22251
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STUART
MODELS

New and enlarged
Catalogue, 48 pages
with more than 60
illustrations of
engines, fittings, etc.
60p post paid U.K.

STUART TURNER LTD

Henley-on-Thames . Oxon . RG9 2AD

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 B191DB

Tel:
021-554 0174

H. R. PLASTOW

Specialists in large scale

STEAM Traction Engine and

Roller Models for the last
20 YEARS

COAL FIRED FULLY AUTHENTIC
Excellent stock. Prompt service. Drawings and castings
for 8 engines including injectors, drawings for paraffin
lamps and cylinder feed oil pump.
lllustrated catalogue giving full details of our HARD
WORKING, PRIZE WINNING Model engines and
fittings.
Send £1
$6 Airmail.

CREDIT FACILITIES AVAILABLE

2nd edition The Building and Running of Steam
Traction Engine and Roller Models by H. R. Plastow.
Now available. Send £5 inland and Europe; U.S. $11
Seamail, $15 Airmail.

H. R. PLASTOW

The Old Rectory, All Saints
Haiesworth, Suffolk, 1P19 OPB
Phone: (Saint Cross) 098-682-325

inland; £1.50 Europe; U.S. $3 Seamail

Millhill Tools
a

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

29 pce, 1/16” to 1/2” £14.95 13 pce, 1/16” to 1/4” £2.43
19 pce, 1 to 10 mm £7.95 10 pce, 1/16” to 1/4” £1.99
25 pce, 1 to 13 mm £14.95 7 pce, 1/16" to 1/4” £1.45
50 pce, 1 to 59 mm x 0-1 £10.75 SPECIAL OFFER

41 pece, 6t0 10 mm x 01 £23.50 41 & 50 pce sets .. £32.00
MITUTOYO PRECISION INSTRUMENTS:

Micrometers

0-1" x 0-0001” £€13.50 0-25 mm x 0-001 mm £13.50
0-1"x 0-001” £12.,75 0-25 mm x 0-001 mm £12.75
VERNIER CALIPER GAUGE (Dual marked)

6” (150 mm) x 1/1000” or 1/50 mm £13.50
VERNIER DIAL CALIPERS

6” x 0-001” £26.50 150 mm x 0-05 mm £26.50
VERNIER HEIGHT GAUGE (Dual marked)

6”/150 mm x 0:001”/0:05 mm N £52.75
COMBINATION SQUARE SET-with square head centre head,
reversible protractor and 127 (300 mm) blade . £32.00

HILKA MINIATURE SOCKET-1/4” DRIVE
39 piece set—11 metric sockets 4-12 mm, 11 BA sockets 0-10 BA,

11 AF sockets 5/32” to 1/2” . £15.66
17 piece set—11 BA sockets and 6 accessories £10.21
LIVE (REVOLVING) LATHE CENTRES
MT No 1 . £10.50 MT No 3 £16.95
MT No 2 £13.95 MT No 4 £20.55

BA TAPS AND DIES, CARBON STEEL

TAPS—0,1 and 6 BA, 40p ea.; 2, 3,4 and 6 BA, 32p ea.; 7and 8 BA, 47p
ea.; 9 and 10 BA, 70p ea.

DIES—O to 6 BA, 71p ea,; 7 and 8 BA, 92p ea.; 9 and 10 BA, £1.12 ea.;

satisfaction or money refunded, prices include VAT and post, cheque/P.O.

with order to:

MILLHILL SUPPLIES
35 PRESTON CROWMARSH
BENSON, OXON, OX9 6SL
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WEE
SCOT

MARK
ZERO

® UNIQUE

® WORLD
PATENTED

COOLANT PUMP

® No Motor—
Electro Magnetic Drive

® Costs 50% less than conven-
tional pumps.1 Phase suppiy.
Only £24 plus VAT

@® Comes complete with pump-
flow control valve—filter— !
coolant pipes and fixing |
brackets i

THROW AWAY THAT BRUSH!
(Designed for small lathes-drills—milis}
Ask your local stockist or phone 01-874-5708/9

|
|
|

ASTRA L/4™m

*TABLE 17" x5”

@ HANDWHEEL AND RAPID
LEVER CONTROL

@ RATCHET ACTION FOR
VERTICAL TABLE
MOVEMENT

@ SPINDLE REVERSE

@ 4 SPEEDS 540-2160 RPM
BENCH OR
PEDESTAL MODEL

@ VERTICAL HEAD
AVAILABLE

@ MOTORISED TURRET HEAD
UNIT

@ Name of your Local
Stockist from:

AKRON TOOL

Save up t030°%

On Quality Engineers Tools—Off the shelf. Send 30p
for your copy of our own original 1978 lllustrated and
Priced Catalogue and New Lines List. Overseas
please send three International Coupons or one Dollar.

Save up to 60°%, fromour Special Offer List

AKRON TOOL SUPPLY CO.

(Dept M) 69 Nightingale Lane, Wanstead, London,
E11 2EY. Telephone: 01-530 4405/4660
Shop Hours : Mon.-Fri, 9-5.30, Sat. 9.30-12.30

SCOT
371-372a Earlisfield Road, Earlsfield,
R Q U H A R London S.W.18 Tel: 01-874 5708/9, 9690
Limited
Felmmgham, North Walsham
Norfolk NR28 OLT
Tel: Aylsham (026 373) 2661/2
The modern Company with the old fashioned service

Cedar Wood Workshop 8 6” x 10° 6”. Plywood lined £200
Used Myford Super 7B with Cabinet, chucks, lighting £650
Used Myford Super 7B with chucks etc. single phase £600
Used Myford M.L.7 with 3 jaw, cab. base etc. Single

phase £400
Used Harrison 74" x 40” Gap Bed Iathe w1th equlp 1

phase .. £885
New Myford Super 7B £673
New Myford Super 7 £545
New Myford ML7R £533
New Myford ML7RB £661
New Unimat 3 lathe £140
Used Myford C7 Capstan with much equlpment £1275
Used Senior M1 Univ. Mill with vert. head and

equipment .. .. £650
Used Senior M1 Univ. M|II W|th vert head and

equipment £550
Used Fritz Werner Univ. M|II w:th sw:v vert head

Pwr. feeds. £320
Used Britan " Capacity capstan W|th bar feed and

collets . .. . £750
Used & Capacity Astra Tappmg Machlne . £150
Used Jones and Shipman Univ. and Internal Grmder £500
Used 4” Bench Drill—single phase .. £35
Used Meddlngs 5 speed Bench Dnll—smgle phase £75
Used Tauco 2 m.t. Ped. Drill—single phase .. £120
Used Tauco 3” Ped. Drill—single phase .. £85
Used Oldak ngh Speed Bench Drill, 1200-10,000 r. pm £140
New Fobco 3" single phase Ped. and Bench Drills £192 & £170
New and used flypresses—various sizes
VAT extra
Full machine specifications on request. Stock list on request.
We would be pleased to quote you for the purchase of your
redundant plant.
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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

5 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.

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

Facing or bottoming Tool Shape F

Recessing Tool Shape N

Boring Tool Shape G

4

Threading Tool 55° or 60°

MODEL AND MINIATURE RAILWAYS
158 Ashfield Road, Rochdale, Lancs
Telephone: ROCHDALE 45657

RIVETS
Iron snap head. Prices per 100
1/16” x 3/8”  22p 1/8” x 1/2” 30p
1/16” x 1/2”7  23p 1/8”7 x 17 38p
3/32” x 3/8” 23p 3/16” x 3/4”  48p
3/32” x 3/4” 27p
Copper Snap Head
1/16” x 1/2”  33p 1/8” x 1”7
3/32” x 1/2”  48p
Brass Snap Head
1/32” x 1/4” 25p 1/16” x 3/8” 27p
Prices are inclusive of VAT but please allow sufficient for postage
CATALOGUE 1978 Issue. Castings, Materials, Tools, etc.
60p inc P.&P. (UK only) Export £1.00

£1.35

SHIP PLANS FOR MODEL WORK
Ty

THE ENTIRE SAILING SHIP & POWER CRAFT
SERIES OF AUTHORITATIVE DRAWINGS

By Harold A. Underhill, A.M.L.LE.S.
By Courtesy of the Execuiors

) llustrated list of 70 Sailing
Ship Designs 60p
llustrated list of 35 Power
Crait 40p

From Leading Dealers or direct from:

BASSETT-LOWKE LTD.

HINGSWELL STREET, NORTHAMPTON I\INIV 1Ps

YOU COULD DO IT—IF YOU COULD SEEIT

And you CAN see with .

THE VERSATOR BINOCULAR

MAGNIFIER

@ Headband mounting leaves hands free

@ Fully adjustable for position and angle

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

@ Prismatic lenses relieve the eyes of
strain and enable the finest work to be
done over long periods

@ Can be used with glasses

£I4 58

C:DL?;,?;S @ Overseas Airmail at no extra charge
Incp&p ® Send forlist of other optical aids

29 SURREY ST., NORWICH
NR1 3NX Tel (0603) 28101

Mason & Gantlett Lid.

NEW BOOKS FOR THE MODELMAKER AND
HORSE-DRAWN VEHICLE ENTHUSIAST

“Horse-Drawn Trade
Vehicles” and “Horse-
Drawn Heavy Goods
Vehicles”—each £1.90,
plus 30p post. These
fascinating books each
contain nearly 100 illustrations
and plans taken from catalogues
and trade journals of the 1890's
(by Air Mail abroad, $5 U.S.

of equivalent).

Hlustrated catalogue of
plans —25p or $1.

(1978 issue now
available, with new
plans and books)

jOHN THOMPSON (Ref ME) 1 Fleldway, Fleet, Hants

BARROW HALES 50 mm CENTRE LATHE

TAKES STANDARD 3 or 4 JAW
CHUCKS FOR “REAL’’ TURNING

Tailstock fitted with " cap. Drill Chuck
3 speed Vee Pulley Drive (Z section)
9/32 hole drilled right through Mandrel
Extraif required: 34" S/C jaw chuck (fitted) £40 plus VAT
S.AE. for further details or call: The Old Exchange, Mill Lane, Welwyn
HERTFORDSHIRE AL6 9EU. Tel: 043 871 5135

GEE GLAMPS

A MUST FOR THE
SERIOUS MODELLER

Robust construction from
ground high grade carbon
steel, and electro plated to
last a life-time. £2.95 per set
included P&P and VAT.

Please state Dept. 1A

LARK FACTORS LTD, High Street, Rickmansworth, Herts, 11AQ

TWEEZERS

ANOTHER MUST FOR THE
MODELMAKER

Length
44"

Manufactured
from glassfilled
nylon a material

that is non-magnetic
resistant to acids and
electrically safe.

Just £1.20 each includes P&P and VAT

Please state Dept. 1A
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Save up to 659
off engineers

== <—={{j{li

tooling.
Send 20p for
Lists PACK LIMITED OFFER
16 Tipped Tool Holder with Tip £4.50
Myford and Boxford 17. 10 Carbide Tips for above £4.00
New and Used lathes 30. 4 Centre Drills H.S.8. £1.75
millers and drillers 32. 6 Tool Bits H.S.S. Assorted £2.75
GRAHAM 33. 6 Carbide Tipped Tool‘Bit; Woodruft £2.75
42. 5 End Mills, 5 Slot Drills, oodru
ENGINEERING Ltd  ** ° ' Deversiran 1 Ripper. Value £36 £11 50
ALPINE HOUSE 43. 5 Slitting Saws, 1 Side Chipper, 2 Side
ROEBUCK LANE and Face, 1 Saw, value £64 £15.50
WEST BROMWICH 44. Slide Gauge measures internal, external
Nr. BIRMINGHAM and depth £1.50
Phone: 021-525 3133 45. 3 Radius Cutters. 1” Bore £10.80

P. & P. AND VAT INCLUDED

GRANDFATHER CLOCK
MOVEMENTS

Highest quality reproduction movements for
grandfather, chiming and striking clocks.
Also a wide range of battery clock movements,
dials and paris.

Clock case plans now available from

CHARLES GREVILLE & Co., 35 Greville St.
Hatton Garden, London ECIN 8TB
Tel: 01-405 9367

EX-STOCK REAMERS

Probably the Largest Selection in the Country
METRIC and IMPERIAL SIZES
0.80 mm. — 50.0 mm.
Machine, Chucking, Hand, Pin
1500 Diameters always available

SAME-DAY SERVICE
SEND FOR STOCK LIST

TOOLEX

BRISTOL RD., SHERBORNE, DORSET
TEL: 093 581 4359/4350

1 Set 1/64—1/2 (32 drills).
List price £22.00 OUR PRICE £10.00
1 SetTaps. No. 110 11 BA, p/lus No. 0, 1, 2, 4, 6, 10 BA dies,
and diestock. List price £11.50 OUR PRICE £5.00
1 Set Taps and Dies. 3/16” to 1/2” BSF (2 taps each size).
List price £23.00 OUR PRICE £8.00
1 Each Round Dies:
BSW: 3/16-1/4-5/16-7/16-9/16
BSF: 3/16-1/4-5/16-7/16-9/16
M/M:2-21-3-33-4-5-6-7-8-9-10
List Price £26.00 OUR PRICE £10.00
Cash with order to:

TRACY TOOLS
Russets House, Kingston Hill, Kingston, Surrey
Postage and Packing Free (Add £2.50 Overseas)
No callers please

BLACKGATES
ENGINEERING Model Engineering

Supplies
HEXAGON STEEL SCREWS WITH ONE SIZE SMALLER HEAD
4 BA x £1.45 per 100 80p per 50
5 BA x 4" £1.20 per 100 65p per 50
6 BA x £2.00 per 100 £1.15 per 50
7BA x £ £1.10per 100 65p per 50

Standard nuts to suit above all at 45p per 100, 25p per 50
Silicone ‘O’ rings from 1/16 1.D. to 24” O.D.
Injectors—Globe valves—Pressure gauges ex-stock

Mail order service available for taps, dies, drawings, castings, materials,
books and small tools, etc.

1978 priced catalogue (Green cover) 35p post paid. Overseas 60p post paid.

b =l e

BLACKGATES ENGINEERING, 8 Mount Avenue
Wrenthorpe, Wakefield WF2 0QQ, West Yorkshire
All prices plus VAT and postage Tel: Wakefield 72257

DORE WESTBURY
VERTICAL MILLER

Table size 16” x 54"

6 speeds 1650 to 344

Supplied in kit form, all major machining
done.

Can be finished on ML7 lathe.

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

S.A.E. (9" x4") for leaflets to:

MODEL ENGINEERING SERVICES
6 KENNET VALE, BROCKWELL

CHESTERFIELD, DERBYSHIRE S40 4EW
Tel. Chesterfield 791563 or Eckington 3218

CALLERS WELCOME
BY APPOINTMENT

S.A.E. 31" x 16" B.G. S.C.
ron CENTRE LATHE

PERFECTO ENGINEERING CO. LTD.
CLAYMILL ROAD BARKBY ROAD
LEICESTER Tel: 0533 768384

SCRIBING BLOCK WITH
VERTICAL RULE CLAMP

MW Machine yourself iron castings Ml Easy
to machine on lathes similar in capacity

to ML7 IR Suitable for marking out

and holding D.T.I. clock M Drawings and
alt materials for completing your vertical
rule clamp and scribing block are included
in the price. (Rule not supplied).

Complete set £4.954-90p p. & p.

USA and Canada $18 p. & p. inc
For drawings only 40p. -

Postal service onfy

Overseas enquiries welcome.

BUKER ENGINEERING LIMITED ™%

11 LOCKLEY CRESCENT, HATFIELD, HERTS AL100TL.
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STOCK CLEARANCE

ALL BRAND NEW

HIGH PRECISION LATHE CHUCKS

100 mm (4”) dia. All Steel 3-Jaw Geared Scroll Chuck
Backplate Type. £29.060

125 mm (5”) dia. All Steel 3-daw Geared Scrol!l Chuck
with body threaded for direct mount to lathe spindle
11”x 8 T.P.l. (i.e. suitable for South Bend, Boxford and
Denford lathes). £38.00

5” 4-Jaw Independent Chuck with reversible jaws.
£25.00
All prices net include VAT and P & P. Cash with order to:
E.M.ELTD., VICTORIA ROAD
LONDON NW106NY

RAILEX 78

Aylesbury Civic Centre
MODEL RAILWAY AND MODEL
ENGINEERING EXHIBITION

Saturday, 8th April, 1978
10 am to 6-30 pm

Organised by Risborough and District M.R.C. and
Vale of Aylesbury M.E.S.

THERE'S A VERY GOOD REASON FOR BUYING YOUR LATHE
FROM:

NORTHFIELD VARIFORM LTD.

We really care about selling you the right one, not just any lathe,
but the one most suited to your requirements, in fact we have even
written a useful little booklet

“CHOOSING THE RIGHT LATHE FOR ME"

to help you to avoid the many pit-falls in making that choice, and
there are many! it costs 50p, a small price to pay for saving you
from making a costly mistake, but good news also! We refund it
when you order your machine. So send for your copy now 50p, post
free to: Northfield Variform Ltd, 11 Dales Drive, Colehill,
Wimborne, Dorset.

N TN T

Authentic
Railway
Colours

by Precision Paints Co. Ltd

With the largest range of AUTHENTIC railway colour

enamels in the world, covering some 28 British railway

companies, we can cater for most requirements. For our

12 page catalogue send 15p plus large (9” x4”) S.A.E. to:

PRECISION PAINTS CO.LTD B

P.O.Box 43, CHELTENHAM, Glos. Tel:(0242) 29878
Trade enquiries welcome

e lmiel.

AUSTRALIA

WORLDWIDE ENGINEERING
HOBBY IMPORTS

We are officially approved MAP Plans Service
agents for the whole MAP Range. Books, magazines,
(Subscriptions) MAP Argus Technical Books:

Castings and Drawings and Parts for Model Steam
and Petrol Engines Drawings and Castings Work-
shap Equipment

WORLDWIDE

Engineering & Hobby Imports, Exports

2 Carramar Crescent, Miranda
N.S.W. 2228, Australia

Telephone:
{Int. 612) 5249889

N
Trade & Export

§ Ursilling

. enquiries welcome
Machines
#Push button NVR. Club,
Electrics Secretaries
*No.1 Morse Taper Write for
Spindle .
0 Quill lock Discount Scheme
®Head stop ‘“A’

¢ Swivel table

®Chuck & Guard

e All fitted as standard
no extras to pay

Bankers Cards are
Welcome

Made in England by

brian GEORGE
@ ENGINEERING

(Cambridge) LTD
MERCERS ROW, CAMBRIDGE. 57744

BUILD YOUR OWN
WORKSHOP EQUIPMENT

Increase your scope at minimum cost. Castings available for WESTBURY'S
47 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.

llustrated catalogue Home 35p Overseas airmail 70p

WOKING PRECISION MODELS Ltd.

Harbour Lane, South Queensferry

Nr. Edinburgh, Scotland EH30 9PT Tel. 031 331 1093

COLIN M. GRANT LIMITED

33 Balmore Road, Glasgow G22 GRJ Tel: 041-336 8741

oy UNIMAT THREE

OUR PRICE £137.50

including VAT & Carriage, plus ‘The
Book on the Unimat’ by D. J. Laidlaw

< - Dickson
~ & EXTRA
3-Jaw Chuck
" £20.52

cal Drili
Please write Vertical Driling/

. Milling
for illustrated Attachment
brochure and price list £41.04
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ELASSIFIED

All Classified Advertisements must be pre-paid.
Private and trade rate 12p per word (minimum £2.00). Box numbers 50p extra.
Display Box rate £6.25 per column inch (maximum 27).

for cancellations.

Box replies to be sent care of Adve{tising Department, P.0O. Box 35, Bridge Street, Hemel Hempstead,
Herts, England HP1 1EE. All advertisements will be inserted in the first available issue. There are no reimbursements

- Stqrdy 2} 1athe B.G.S.C. Gap, motorised, compact
The Advertisement Manager reserves the unit, chucks: 3}” sc (nearly new) 4” Ind. drill.
right to refuse or suspend advertisements gl_?;asng‘;"et ete. All v.g.c. £120 on.o. Tell/[.
without giving §nv reason. Every c.are s Foredom Tool-kit for power tools. 35 assorted
taken to avoid mistakes, but the publishers accessories including steel cutters and burrs,
cannot be held liable in any way for clerical Eimtjmed tx))oims, wire and bristle brushes, rubber
. o "R onded abrasive wheels, and sanding drum 3/32
anfl prlr:tmg errl_)rs _or omls.smns ecelpt shanks. £13.50 including VAT. Callers only.
of ‘copy’ for publicationimplies acceptance Hirsh Jacobson, 91 Marylebone High Street,
of these conditions by the advertiser. London, W1. MNO
Whilst every care is taken to exclude P
advertisements from doubtful sources, no ETER CRISP OF RUSHDEN
responsibility can be accepted by the Tool Department
publishers for the bona fides of advertisers. Myfords Lathes and Accessories.
Precision, Hand and Power Tools
by leading makers.
Pulleys, Belts and Bearings.
Sureweld Electric Welders and
WORKSHOP EQUIPMENT  Electic We
Fobco Star electric bench drill, single phases, plus Sievert L.P. Gas Appliances.
machine vice, drills, tools and many other items. Drills, Reamers, Taps and Dies.
£125, Tel: Edenbridge (0732) 863411. M M.E. Series out speciality.
Lathe wanted, Myford or similar also small mill 20p P.O. forlists. Rushden 56424-7
and fly press. Will pay cash and collect, Tel: .
Rickmansworth 74773, M-R High Street, Rushden, Northants
OXFORD ARC WELDERS Rare chance to acquire 77 Acorntools single phase
Give you full contro! of the welding shaper on stand with original swivel vice—£175.
current essential for quality welding from Also Harrison vertical swivel slide—£30. Both
the thinnest materials upwards, No good condition, Tel: 061-338 2307. M
gimmicks—ijust propetly engineered oil Wanted: Mill (approximate 30” table) and
and sair cooled arc welders from £52 associated equipment. Taper Turning attachment,
Free Leaflet from: Vertical slide, Collet chuck etc. for Colchester
C.G. & W. YOUNG Ltd. (Oxford Welders) ‘Student’. Accessories for Myford. Coles, Clos
Colne Road, Twickenham, Middx. Pins, Route Genets, Jersey. Tel: 43937. M
Tel: 01-894 5168 and 01-894 7767
" WE MUST CLEAR STOCKS
Horizontal Miller with vertical head, table 16” x 47, FANTASTIC BARGAINS
four speed flat belt drive, no motor, provision Valor-Veritas Gas Torch Kits — Camping-Gaz,
for auto feed, £130. Coe, Greystones, Low Street, Calor etc. Makers List Price £15.46. Our Bargain
Bardwell, Bury St. Edmunds, Suffalk, IP31 1AR M Price £9.85. Swiss Precision Files Still Available
For Sale, complete range of Unimat collets, — 50 Ass. Shapes-Cuts-Lengths £12.50. Other
metric and imperial, plus holder and backplate, parcels of Files available — Rush your orders
absolutely new and unused, £100 o.n.o. Contact: while stocks last. Send 20p for our list of
Graham Meek, 58 Woodside Avenue, Cinderford, tool bargains and claim your Free Precision
Glos., GL14 2DW, or Tel: Cinderford 22057 File —All goods post free except overseas
after 5 p.m ’ M orders, No Callers.
— B & B, 17 Lingfield Road, East Grinstead,
Sussex RH19 2EX.
MYFORD SUPER 7, ML7R, ML10, BOXFORD

ME10, UNIMAT SL and UNIMAT 3 Lathes and For Sale: Oxford welder, oxygen torch, micro-
ACC&S§OFIBS- Engineers small tools, metals, meters, gauges, chucks, tools, change wheels.
precision hand tools. Drills, taps, dies, steel, copper, slair_lless material,

Worksh model castings, books etc., half price. Unbound
Complete Workshops purchased M.E.’s, Tel: 021-553 0409, M

G. M. H. BUNCE & CO. LTD.

206 West Street, Fareham, Hants MATERIA LS

Tel. Fareham 4136  Closed Wednesday all day
BRASS, STAINLESS STEEL, NYLON
ALUMINIUM, COPPER AND BRONZE

Centec 2 Benchtop miller. Horizontal, 2MT.

‘Table 12” x 3}”. 6 speeds single phase £200. S.A.E. rlus otherhard to obtain materials. Barand sheet
details Box No. 3390, (Dundee), c/o Model offcuts available as usual at about half normai
Engineer, 13-35 Bridge Street, Hemel Hempstead, tetail price. Catalogue No 11 now ready, price
Herts., HP1 1EE. M 2Cp. Includes drill sets, reamers, giinding wheels,

cilver solder, screws, stellite, callipers, scrapers,
files and many other interesting items. Plus our
comprehensive range of stock materials. seconc
hand equipmeni and machine tools,

Small Winfleld lathe for sale, old but in good
condition. 3 and 4 jaw chucks £55. Tel: Lancing
(Sussex) 64286 evenings. M

For sale: 1260 watt, 32 volt, petrol generator set,
as new. No switchboard. No reasonable offer J. A. CREW

refused. Buyer collects. J. Dickinson, 1 Primrose SpinneyLane, Aspley Guise, Milton Keynes
Garth, Halton, Leeds, LS15 7JB, Yorks.

Quantity S & F Cutters from 3” to 8” from £5.
Couzens, Roseacre, St. Gennys, Bude, Cornwall. M

Wanted: Cross slide head, Myford, Sparey design.
Barrington, Bromley, BR2 7DG. M

ASHDOWN TRANSFERS!

For builders of:

“Greene King”, “Fury” and all other locos |
we hold the largest range of transfers in
the world. New 3%7/5” “Great Western”
are due soon—waterslide of course, Full
range of B.A. screws, nuts and washers,
a number of tasty steam locos for sale.
Send long S.A.E. for latest list and separate
model list to:

ASHDOWN MODELS, “Witchwood”
Blackness Road, Crowborough
Sussex TN6 2NA,

Phone 08926 4354 (9-5 p.m. only)

ML10 standard equipment, motor, Myford stand,

clutch. First class condition £300. Tel: Marazion

710043 (Cornwall).

6” Pratt 4 jaw independent chuck £18. Collet set

for Myford 7 £35. Wanted. Fixed steady for

Myford M or 3% Drummond. Tel: Llangadog 501.
M

H.S$.S. Number and Imperial Drills
Your own selection, min, order £1.50

No Price Each No Price Each
1-4 4lp 26-29 24p

5-8 36p 30-42 20p
9-12 32p 43-70 16p
13-25 2% 71-80 21p
Fullset Nos 1-60 in metal case £14.95

Price Price Price

Size Each Size Each Size Each
1164 14p 9/64 17p 9/32 46p
132 13p 5/32 19p 5/16 54p
3/64 12p 11/64 2lp 11/32 65p
/16 12p 3/16 24p 3/8  74p
5/64 12p 13/64 26p 13/32 92p
3/32 i3p 7/32  30p 7/16  £1.01
7/64 13p 15/64 33p 15/32 £1.23
1/8 14p 1/4  36ép /2 £1.30

29 piece set 1/16to 1 /2 x [/64”in metalcase £14.95.
Satisfaction or money refunded. Cheque/P.Q. with
order please. Other toolsalso available, list sent on

request,
MILLHILL SUPPLIES
35 Preston Crowmarsh Benson
Oxon O X9 6SL

Buck & Ryan for lathes and workshop accessories,
drilling machines, grinders, electrical tools, surface
plates, etc. 101 Tottenham Court Road, London
Wi1. T/C

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
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Citsquare Hacksaw Jig. £4.85 inclusive. Send
S.A.E. for details. Frameset Products, 5A North
Common Road, Uxbridge, Middx, UB8 1PD. T/C
Heat treatment and Metal melting furnaces manu-
factured and supplied by Kilns Division, Hyde-
bourne Ltd., 376 Finchiey Road, London NW3.
For detafls S.A.E. T/C

DAMP = RUST
KEEP YOUR TOOLS DRY with a
Dehumidifier from:
H.M.B. PROPERTY
(Preston) Co. Ltd.
11 Station Lane
Barton, Preston

Myford Agents—all types of machines supplied
new and used. We also puchase machinery, etc.
V. Power Services & Co. Ltd., 37/38 Upper
Tything, Worcester. Tel: Worcester 351714. E-B

MILLING CUTTER SPECIAL OFFuu
Screwed straight shanks 4, % and " dia.
5 end mills, 5 slot drills, 2 woodtuff, 1 dovetail,
1 ballnose. All various. Normal price over £36
offered £11.50.

5 slitting saws, 1 side chipper, 2 side and face,
1 saw. Normal costs £64 offered £16.50 C.W.C.
20p for lists. Slight seconds. Postage and VAT
included.
GRAHAM ENGINEERING CO.
Roebuck Lane, West Bromwich

New Myford ML10, ML7R and Super 7B
Lathes in stock for immediate delivery 5” D.E.
Grinders £24.20. Bench Drill 2MT with §” chuck
£169. All single phase. Hasland machine tools,
3 Storforth Trading Estate. Tel: Chesterfield 33993,

PRECISION Offered
ROTATING At Trade
CENTRES Price

Nos. 1, 2 and 3 Morse Taper Shanks, Twin Dual
Load race type, with sealed [ubrication.
Only £11.25, inciuding VAT and Postage.
MACHINE TOOL SALES
Sparks Lane, Cuckfield, Sussex

The *‘Five-Way*’ Universal Precision Tailstcck
Turret £24.90. Send S.A.E. for illustrated leafet.
Peter Walker—Engineers, Millstone, Stubton,
Newark, Notts, NG23 53Y. G-N

ARMATURES ARMATURES ARMIATURES

B8 and D, Wolf, Bridges, AEG, Bosch, Selecta,
Kango, Makita etc. Exchange Armatures and
Fields for most types of Power Tool. Obsolete
models covered. Send S.A.E. for quotation or
Tel: 061-799 0624

INTER-Q-CONTROL
26 Broadway, Worsley,
Manchester, M28 4EA

Wanted instrument lathe, Lorche, Boley or smilar.
Also clock wheel cutting machine and clockmakers
tools. Wild, 12 Norton Green Close, Shefficld 8,
Tel: 745693. K-N

ENGINEERS SCRAPERS
Unused ex-Government stock
Sets of three, comprising
1-Flat6”,1—Three Square 6”,1 — Half Round 8”

£2.55 a setincluding P & P
cash with order

R. M. FINCH
308 High Street North, Dunstable, Beds

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

Washita & Arkanas 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
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MODELS & MATERIALS

Engineers® parallel action bench mounted adjustable
drawing board, 52” x 30", £40 o.n.o., small “Tich”
boiler, tested, £30. Plenty, 32 The Vale, Brentwood,
Essex. M

Wanted 31" Tich chassis with Walschaert’s valve
motion. Completed Tich considered. P. Mc-
Cracken, 22 Glenbane Avenue, Rathcoole,
Newtown Abbey, N. Ireland. M

RAILWAY EQUIPMENT
For 34" to 104" GAUGES
Complete sets of track parts, points, bogies,
wagons, carriages, signals, etc. Electric, and
Steam Locomotives, Railway planning and
construction.
Send 25p for illustrated brochure. Overseas 50p
by Postal Oraer only
CROMAR WHITE LTD.
Woodman Works, Durnsford Road
London SW19 8DR Tel: 01-946 1033

Wanted. Completed 72”G chassis ready for
boilering, preferably a tender loco. Sound work-
manship essential. State full details and price
required. Private cash transaction. No dealers,
all letters answered. Box No. 3389 (Warks),,
c¢/o Model Engineer, 13-35 Bridge Street, Hemel
Hempstead, Herts., HP1 1EE. MN

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

59 CADOGAN STREET
STEAM AGE LONDON, S.W.3

Tel. No. 01-584 4357

Model Makers Service. Precision—turning, milling,
grinding, welding, etc. Send S.A.E. with drawings
for quotation. R. H. Thornton, 12 Arthur Road,
London, N.9. MOQ

For sale: Reeves 73” gauge King, main frames,
bogie and tender frames, set of drawings. Some
castings. Tel: 01-788 4118. M

N.Y.C. HUDSON CASTINGS

4-6-4
3" 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 4V9

Beam Engine Wanted by private collector and
other types of steam models including locos in
particular Rainhill, Lion, etc. Models needing
work might do. 18 Bosworth Road, Yardley,
Birmingham, B26 1EX. MN

T. H. Barker and Son, Baines Paddock, Haverth-
waite, Ulverston, Cumbria for Mild Steel sections
etc. 10p for list. MNO

PEN-
MODELS

366 KERR ST.
OAKVILLE, ONT.
CANADA

(416) 844-6418
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

12 Sets of 5” gauge Speedy castings (ex-Reeves)
some parts machined, also 12 boilers for same,
80 % complete. For details Tel: Sheffield 737323. M
Wanted to buy model steam engine, part built
3%4”, 5” or 73” gauge loco or traction engine. Good
price paid. Can Collect. Please Tel: Cranleigh
4464 Surrey. T/C

R & A MEARS

Model Makers and Suppliers

STOCKISTS 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. 0. Box 85, Padstow 2211

N.S.W., AUSTRALIA

Wanted old commercially made model trains,
cars and boats. Marklin, Bing, Bassett-Lowke,
Carette, Hornby, etc. You can be assured of the
best possible price if you contact Tim Armitage,
Vintage Toyshop, 498 Bradford Road, Batley,
Yorkshire. Tel: Batley 471386, Open Thursday to
Saturday ounly. I will travel to buy. L-Q

STAINLESS STEEL, BRASS
ALUMINIUM, EBONITE AND NYLON
rounds, hexagon, tube, flats, strips. 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
Tel. No. 01 874 2424/25

34" gauge, live steam locomotives of prototype
appearance only required for display purposes.
Excellent prices paid for good examples, all
enquiries answered, distance no object. All model
railway literature, catalogues, etc. are still required
for our research library. State your price and within
reason we will meet it. New Cavendish Books,
65 Marylebone High Street, London, W1M 3AH.
Tel: 01-486 7063. LI

John R. Procter, 65 Buckingham Road,
Brighton (0273) 23696 and five minutes
from Brighton station but 'phone first
please. Would like to purchase traction
engines and locomotives from ‘O’ gauge
to 34”. Too old to lift 5”!

Black Five 14” Works drawings, engine and tender,
3” model drawings, total 110, £50. Send S.A.E.
for details. Box No. 3391, (Bucks), c/o Model
Engineer, 13-35 Bridge Street, Hemel Hempstead,
Herts., HP1 1EE. M
Parts tarned, milled, fabricated for your models,
S.A.E. with drawings for quotation. P. G. Coomer,
5 Jesmond Grove, Locksheath, Hampshire. M

ELECTRIC CLOCK KIT

Build a half-second pendulum driven electric
clock. Alimaterials supplied including wheefsand
pinions ready machined. Send S.A.E. for full
details to:

COLIN WALTON CLOCKS

11 Tythe Close

Gazeley, Suffolk, CB8 8RS
Clockmaker’'s depthing tool kit, as seen at
Model Engineer Exhibition, now available

34” 4-6-2 Tender loco offers Tel: Luton 594049
most evenings. M
.250 x .125 Renolds Roller Chain £1.25 ft. Thrust
races 3+ O/D x 3/16 1/D. Ideal for boat propeller
thrust. 50p. Various small ball races. State wants.
Tel: Llangadog 501. M

SCALE MODEL COACH BOLTS
AND SQUARE NUTS
Axles, materials, steel strip and wood for model
wagon builders, also authentic model horse
brasses, and harness parts. Send 3 x 9p stamps
for full price lists and colour brochure showing
horses.
LENHAM POTTERY
215 Wroxham Road, Norwich, NR7 SAQ
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M.J. ENGINEERING ' '
ARE EXPANDING g g
In addition to drawings and
castings for our popuiar 2” Scale
5 TON BURRELL TRACTOR
We now stock:
Steel Sections
BA Nuts, Bolts and Screws
and have capacity for:
Boiler Making
General Machining
Complete Models
SAE for list of stock items to:
J. STEER Esq
M.J. ENGINEERING

24 College Road, Ringwood
Hants. BH24 INX

Wanted privately 33" and 5" LN.W.R. and L.M.S.
locomotive. Box No. 3379, (Cleveland), c/o Model
Engineer, 13-35 Bridge Street, Hemel Hempstead,
Herts., HP1 1EE.

LOCOSTEAM
Catalogue No. 10 — 40p.

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

37 Victory Road, West Mersea
Colchester, Essex CO5 8LX
Tel: West Mersea 2392

Alimodels for Perspex, Nylon P.T.F.E. Acetate etc
Plastics catalogue 30p. Lathes, Tools, Metals, etc.
catalogue 40p. Industrial and Exhibition models.
Allmodels Engineering Limited, 91 Manor Way,
Ruislip, Middlesex. Tel: Ruislip 74126. T/C

74" HOLMSIDE Castings

D & C WHEELS Set of 6 £16.00
HORNS (C/I) £6.00
AXLE BOXES (C/I Body, G/M Keeps) £9.50
CYLINDERS 10 piece set (C/I) £17.30
STRETCHERS Set of 5 (C/I) £6.00
Add P&P (Min 75p)
Send forlist of OTHER CASTINGS and materials.

J & P STAFFORD ASSOCIATES

10 Ediva Road, Meopham, Kent.

Tel: Meopham 813657

Very fine 11" scale 74”2 Maunsell S.R. S.15 4-6-0
(Greene King) six wheeled tender, all brazed
copper boiler by Fred Stone, professionally built,
painted and lined, fully detailed throughout,
complete with six bogie coaches, one well wagon
and approx. } mile scale track with points and
engine shed. Demonstrations to bona fide enquirers.
The Poplars, Tivetshall, Norwich, Tel: 037 977 518.

KLM

‘0" FLEX MINIATURE PISTON RINGS
For steam engines, 1.C. engines and compressors.
Professional quality components. High grade
close grained cast iron, diameter precision
ground, faces lapped, accurately gapped and
heat formed.

Range: 0-5” to 1-5” in 0-05” steps

0-5” to 1'5” in £” steps

14 to 38 mm in 2 mm steps
2 ring pack (one size) £1.40Q, 3 ring pack £2.
Full data supplied with rings. Special rings to
order,

‘0" FLEX ROUND SECTION PLASTIC

BELTING
For small lathes, drills and milling spindles.
Full details of simple heat bonding technique
supplied. Prices are for 2 metre lengths: 3 mm
dia. 35p. 5 mm 42p. 7 mm 76p. 8 mm 90p.
10 mm £1.10. Pack of 2 metres of each size £3.30
Allprices include VAT, P&P. Minimum order £2,

CONTROL DEVELOPMENTS LIMITED
11A Fauvel Road, Glossop, Derbyshire

Wanted. Partly built 57 or 3} 4.6-0 G.W.R.
locomotive, good price paid, please Tel: Leam-
ington Spa (0926) 29465. K-N

Seen My Cat? Now 30 years old. No. 88 free.
5,000 items Mechanical/Electrical. K. R. Whiston
M. E., New Mills, Stockport, SK12 4PT. I-T

418

Wanted: Model steam locos, 247, 33" and 5”.
Part-built considered. Railway Relics also pur-
chased. Tel: Dronfield (0246) 416599. M

“SUGAR"” 21" G. Boilers

Now In Production

Silver Soldered — Tested — Only requires
fittings. £38 each plus post and packing

Enquiries to: 139 Redhill Road
West Heath
Birmingham
B31 3ND

BOOKS & PUBLICATIONS

Model Engineer vol. 86 to 113 complete + 119 to
143, £3 and £3.50 per vol. o.n.o. Tel: Ascot
21286. M

M.E. Back numbers, available surplus to collection
now complete, 630 Ioose issues, 32 complete vols.
101 on. For sale at reasonable prices or would
exchange for books, workshop items or w.h.y.
S.A.E. for list, Roger Davies, 12 Portnalls Road,
Coulsdon, Croydon. M

STEAM BOOKS & KITS

Send S.A.E. to:
H.E.P. LTD.
54 Berkshire Road
Henley-on-Thames
Oxon., RG9 1NA

What’s The Secret of Making Money? The know-
ledge and ability that very few people possess, to
undertake work in a specialised field that is
crammed with opportunities. We are supplying a
Manual that will enable you, in your home, with
no previous experience, to repair vacuum cleaners,
drills and portable tools, by showing in easy,
step-by-step stages, how to diagnose faults, rewind
armatures and fields and make up test equipment.
13 Chapters covering test procedures, apparatus
required, test charts, where to obtain materials
and where to find work. Packed with diagrams
and information. Get your copy now. Only £4
plus 30p P&P CWO. Copper Supplies, 102 Parrs-
wood Road, Withington, Manchester 20. Dept.
MES. KMOQ
The Building and Running of Steam Traction
Engine and Roler Models. 2nd edition now
available, price £5 incl. post. U.S. §11. (seamail)
Despatch by return. H. R. Plastow, The Old
Rectory, All Saints, Halesworth, Suffolk, IP19 OPB.

KMO

American Railroad Boox—modelling, diesel, steam,
trolleys. “Model Railroader’”, *“‘Railroad Model
Craftsmen”, “Live Steam”, “Trains”, “Traction &
Models” etc. subscriptions. List 15p. Clyde, Box G,
6 The Mount, Ewell, Epsom, Surrey, KT17 ILZC.
G-
Wanted books, magazines, catalogues on clocks/
watches. Also turning, plain and ornamental and
M.E. before 1940. Wild, 12 Norton Green
Close, Sheffield 8, Tel: 745693, K-N
£80 “‘minimum®® offered for M.E. volumes 1-80
(portions welcomed, available) Lambert, 60 Sal-
house Road, Rackheath, Norwich NR13 4AA. DO
“‘Model  Engineer’> always available/wanted.
T.E.E., 216 Coventry Road, Hinckley, Leics.,
T/C

LE10 ONG.

M.E. 1935-74 clearing hundreds of volumes/
issues. S.A.E. requirements please. Early M.E.
volumes, engineering/motoring books wanted.
Davis, “Rosedene”, Send Marsh, Ripley, Surrey*
Tel: Ripley 3639. LMN

GENERAL

FANCY FLYING?
Fancy a holiday that's differem

GLIDING IN KENT
from £78.00-£92.00 p.w. altinclusive

KENT GLIDING CLUB
Challock, Ashford, Kent

Write for details or ring Challock (023 374) 274

Railway negatives/slides required. Cash waitinz
for quality material. Details please to 3 Lake
Lock Grove, Stanley, Wakefield, WF3 4JJ. M

New grandfather, grandmother, wall, bracket,
Vienna, movements, Westminster, triple chimes,
bell-strike, complete with brass square or breakarch
dials, weights, pendulum, gong, etc. and free
plans to build above clock cases; we also supply
complete clocks as above in cases, lowest prices
in England, S.A.E: Runchman, 4 Walford Close,
Harlow, Essex. Tel: Harlow 29937. M

MODEL MAKER REQUIRED

An expanding company needs a person
with a flair for making mechanisms in
metal and plastics.

We are interested in one who wishes to
change his normal everyday work for
activities akin to his hobby.

DON'T DOUBT YOUR CAPABILITIES!

Write to:

Mr J. Clark
Howard Wall Ltd
25/37 Hackney Rd
London E2

*‘Projector Kits’” from Manufacturer. Kits for
combined 2” x 2” and 2% sq. slides, 35 mm.,
stereo. Viewmaster reels, projector viewers, micro-
film readers, overhead-projectors, screens: Episcope
kit (5” x 5”) £36. Opticals, fan motors, lamps.
S.A.E. for brochure stating interest, Marshall Smith
Ltd., 64 Norwich Avenue, Bournemouth. T/C

For guaranteed repairs to watches, clocks, jewellery.
All replacement parts supplied. (UK only). No
lists but quotations S.A.E. J. H. Young & Son,
133 London Road, Chippenham, Wilts SN15 3A1;\I4.

H.S.S. Imperial Drills

Price Price Price
Size Each Size Each Size Each
1/64 17p 1/8 17p 15/64 36p
1/32 15p 9/64  20p /4 40p
3/64 14p 5/32 22p 17/64 50p
i/16 14p 11/64 25p 9/32 50p
5/64 14p 3/16 2% 5/16 59
3/32 I5p 13/64 3lp 11/32 70p
7/64 18] 80p

P 7/32  35p 3/8
Minimum order £i. Over £4 less 10%. Send
P.O./Cheque with order. NO CALLERS PLEASE,
R.G.M. SUPPLIES, 70 Cedar Road, Willenhall,

W. Mids. WVI3 3BZ,

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 special offer prices. Mailmaster Films Ltd.,
(Dept. MAP) 69 Long Lane London EC1A 9]7J‘

T/C

SERVICES

All types of machining, individual items or complete
units at competitive prices. T. Sands, 6 Cressages
Close, Bannister Green, Felsted, Essex. Tel:
Great Dunmow 820451 evenings, Chelmsford
360468 daytime. K-N

IRON CASTINGS FOR THE MODEL
ENGINEER
Iron castings to customer’s patterns ot
specifications. Enquiries or patterns to:
Phii W. Gibbons, F & G Foundry Co
Fen Road, Baston
Peterborough PE6 9PU
Tel: Greatford 202 & 386 STD code 07786

Machining, turning, milling, drilling, for model

engineers. Please send drawings, S.A.E., for quote

to: D. Wilkins, Oakers Wood, Tavells Lane,

Marchwood, Southampton, S04 4WH. Tel: Totton
K

Drilling, Turning, etc, Gregory, 7 Rotten Row,
Riseley, Bedford. LMN
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“"BULLDOG"

This 5” Gauge version of the G.W.R. 4-4-0 “Bulldog” Class has been designed by K. E. Wilson and is now being
published in the Model Engineer as a construction series. By special arrangement with the designer we are pleased
to be able to offer from stock the following castings and materials for the construction of what we believe will be a
popular and welcome addition to our wide range of locomotive designs. Further castings, etc. will be available as the
design progresses.

Drawings L.O. 953 approx. each £1.04 Main horns, outside £1.36
Bogie wheels T.61 £8.08 Main horns, inside £2.80
Driving and Coupled wheels D.148 £17.28 Main axleboxes, outside £3.95
Bogie bolster £1.44 Main axleboxes, inside £1.97
Bogie weight supporters 76p Brake hanger brackets 61p
Bogie bolster pillars £1.06 Mainframe and Stay steel £4.82
Spring hanger brackets 61p

All prices plus packing and carriage, plus VAT @ 8%, Prices current 12/1/1978
Our 1978 catalogue and price list is now available @ 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

CLARKSONS of YORK

The Model Engineers

Deutsche Bundesbahn "“P8’* in 5” gauge—one of a batch currently under
construction. Drawings and castings for this and 27 locos, 11 stationary
engines and workshop equipment.

Fully lllustrated Catalogue 75p inc post. USA and Canada $1.50
53/57 Layerthorpe, York YO3 7XB




MODELCRAFT [wossvenmo | ™ Vi,

5 CROSS ST. BLABY
LEICS. ENGLAND

Tel: 0533 771397 RING IN YOUR BARCLAYCARD OR ACCESS FOR QUICK SERVICE

UNIT STEAM ENGINES

Item No. 1: Unit Steam Engine, this is a completely
machined kit for a single acting oscillating engine — it
assembles in a few minutes and is very attractively boxed. This
unit has been carefully designed and developed for very long
life and ease of operation, it will operate well from any of the
inexpensive boilers on the market. PLEASE NOTE THE
FOLLOWING: this engine is a unique and patented design. The
main casting is fitted with spigots that align so engines can be
connected together in multiples, this one feature offers
endless possibilities enabling in line twins, triples etc. to be
assembled with ease. We have had complex assemblies
running even including a “VEE 8.

PRICE £8.95 each unit (one complete engine kit)

.+  Postage and Packing 40p

HEIGHT 3}" LENGTH 14" WIDTH 1” BORE " STROKE %"

A UNIT STEAM ENGINE IS
AS A SINGLE ? - SOMETHING SPECIAL

As a single unit it offers quality and
performance, ideal for the builder of
small models.

A UNIT STEAM ENGINE IS
SOMETHING EXTRA SPECIAL

L) It is' designed so that individual
ORASATWIN ? engines can be connected together

simply.

This unique facility enables the
modeller to own and operate, at low
cost, various designs of smooth
running, multi-cylinder engines. It
allows the experimenter to create

AS A ‘FLAT' FOUR ? specialist power units.

L L [ 5L e iy

This box contains all the parts needed
ORAS A 'V'EIGHT ? to make one engine.  ©

Many designs { ’ All parts are accurately machined and
g:%%lx:ade by assemble, without problems, in
Connsoting s ‘ { minutes.

togetherina u ’

multitude of \\W//

Full instructions are included.
layouts.

Guaranteed and Patent Pending

SHOP OPEN 9-6 p.m. Mon. to Sat. Closed all day Wednesday
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