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CHERRY’S OF RICHMOND
For Working Models of Distinction

Send Tor our DETAILED CATALOGUE with prices marked in Sterling and Dollars.
FREE on receipt of 1/- stamps. (Overseas Air Mail 1 Dollar).

Some items from Stock :—

Inclined Paddle Steamer Engine with feathering Paddles.

Tangye twin-cylinde. governed Mill Engine.

Early German Stationary Engines.

i in, seale Bassett-Lowke Traction Engine.

1§ in, scale Allchin Traction Engine,

2} in. scale Compound Showman's Scenic Hoad Engine.

34 in. gauge C.K. 0-6-0 Tank Loco. * Roh Roy."

} in. gauge B.R. 4-6-2 Locomotive and tender  Britannia,™

. gange 3-cvl, LN E.R. 4-6-2 Locomotive and tender.

'= ln gaupe Midland 4-3-0 Locomotive and tender.

5 in. gauge G.N.R. Atlantic 4-4-2 Locomotive and tender.

5 in. pauge Bristol 0-6-0 Dock Tank Loco. etc. cic.

We stock the Range of Stuart Turner sets of Stationary Engine Castings.
Istrated Catalogoe 2/6d. including post. (LK. only.)

Professional Packing and Shipping Service throughout the World.

CHERRY’S LIMITED

62 SHEEN ROAD, RICHMOND, SURREY (LONDON AREA)
Telephone: 01 940 2454, Open 9 to 6; Weds, 9 to 1; Sats, 9 to 5.

In the May istue, pub-
lished April 24th, one of
tha wop model yache
deslfn:. of recant yeari
atured, the “A"
clats model “Emperor”
which in its firsg com-
petitien in August 1969
was equal firsc in che
Bricish Open Champian-
shipi. "A" cliss models
are the largest class and
this example has an
overall lengeh af 79§ in.,
stands nearly 9 e high
and weighs Jﬂ. I
The mwwe sho includes

POWERFUL
COMBINATION

(Myford

ML7Y. Lathe
and
Attachments

1466
CLUTCH
UNIT

Far MLT Lathes only

Thiz clutch, for countershalt drive, of the internal expanding type
s actuated by a conveniently placed operating lover st the righe
hamd end of the swing head. It may be used for ‘inching' work
round or for stopping the work for gauging purposes, otc., withe
out stopping the moter; thus comsiderably reducing the load on
the mator windings snd oa the switch contacts. The cluceh i
particularly desirable when using the higher speeds which woauld
otherwise resulc in a higher starting lead. Single phate motors
wipecially benefic by it ure.

+ FITTED TO NEW MHACHINES OR AVAILABLE AS OPTIOMAL EXTRA

Mmyford ... ...

TEL: NOTTINGHAM 254222

LIMITED

plani of two Japanese
warships, two Roysl
Maval Cutzers, twa med-
Ll merchant shipa.
three small motor yachts
and a privateer keoch
of 1780, wogether with
fupparting ardiclas.

ere are photographs
of new products dis-
played ot the Murembarg
Tay Fair, news of several
néw engines for models,
an n:u;!m“lnn of pra-
partional feed-back ser-
wos Tor radio enthuslascs,
rwo gutitanding readers’
madals ﬂl_m:rilrd,a novel
competition for powsr
boats called “Radie Con-
trolled Snaoker,” news of national and internacional club aetivitios and continu-
ation of the detailed building motes for che " Harlech Castle,” plus Readers
Wrive .2 direct reading wartmeter, etg., ¢0c
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Lathe,
Universal Mill
Drill Press in

ONE UNIT

exe EMCOMA

Send for illustrated literature or phone for
appointment to see the Emcomat demon-
strated in our showrooms.

Height of centre 3§ in,

Distance between centres
18in.

Headstock spindle speeds
65-2800 R.P.M.

MAXIMUM FLOOR SPACE
REQUIRED 3 sq. ft.

Full range of Extra Equip-
ment, including Base
Cabinet,

PRICE: Basic machine comprising Lathe, Single phase
maotor, 230/250 volts, Yertical Column and 3-jaw Steel Chuck ﬂ?g'o-u

ELLIOTT Machine Equipment Limited

2-12 SCRUBS LANE, N.w.10 Telephone01-968 8333/4/5 E
THE B, ELLIOTT GROUP
CHRISTIE’S

Will Offer At Auction on Wednesday, July 29th
FINE HISTORICAL STEAM ENGINE MODELS AND SHIP MODELS

—

3} in. gauge LALS, locomotive and temder Mo, 6230 * Duchess of Buocclesch ™, 11 in, high by 57 ln. long.

ENTRIES FOR THIS SALE MUST BE IN BY FRIDAY, MAY 29th

8 King Street, St. James's, London, S.W.1
Telephone : 01-83% 90460 Telex : P16429 Telegrnma : Christinrt, Loodon, 5.W.1
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AND MECHANICAL ANTIQUITIESS

A FEW SELECTIONS FROM STOCK

LOCOMOTIVES

34" LLN.W.R. 2-2-2 Webb Compound
34" L.N.E.R. Pacific 4-6-2 No. 4472
3} LLN.W.R. 4-4-2 Precursor Tank
31" G.N.R. 4-4-2 Atlantic (3)

31" L.M.S. 4-6-0 Black Five

31" 5.R. 4-6-2 Pacific

31" S.R. 4-6-2 Merchant Navy Class
3}" G.W.R. 4-6-0 County

31" LI N.E. 2-6-4 Tank

5* G.E.R. 0-4-0 Dock Tank

5" L.M.5. 0-6-0 Dock Tank

5" G.W.R. 0-6-0 Pannier Tank (2)
5" L.M.5. 4-6-4 Tank

5" S.R. LI 4-4-0

5" M.R. 4-4-0

5" L.T. & S.R. 4-4-2 Tank

5" L.M.S. 2-6-0 5F Mogul

71" G.W.R. 0-6-0 1500 Tank
71" N.Y.C. & H.R.R. 4-4-0
71" M.R. 4-4-0 Johnson of 1892

TRACTION ENGINES

13" B.L. Burrell Single Agricultural

14" Aveling and Porter Compound Roller
14" Foster Compound Showman

11" Burrell Compound Showman

2" Davy Paxman Agriculeural

3" Burrell Single Agricultural

3" Aveling and Porter Compound Roller

Also available Marine and Stationary engines, and
many other items, drivers and passenger trucks to
order, firing tools and transfers.

59 CADOGAN STREET
LONDON, S.W.3

Telephone: 01-584 4357
Draily : 9.30—5.30 Saturdays : 10— o'clock
Mearest Station : Sloane Square District Circle Line

MODEL EMGIMEER 15 May 1970

Flying Dutchman

MODEL COLLECTION

FLYING DUTCHMAN MODELS : offer for Sale the finest
selection of coal fired lecomotives available in gauges
34", 5% B 71" also traction engines and other models.

FLYING DUTCHMAN MODEL COLLECTION: A number of
particularly fine models have now become available
due to reorganisation of the permanent collection
at Oakhill.

OAKHILL MAHOR, OAKHILL, Nr. BATH, SOMERSET
Tel: Dakhill 210
Please telephone for appointment
May be viewed in London Area
MODELS OF ALL TYPES URGENTLY WANTED

GERTIPS
sTAnTL"

Model engineers readily appreciate the many
advantages of using Sievert Propane Gas Appliances ' 5§
which ignite instantly and burn with an intense clean
flame adaptable to all requirements from a small
pencil flame to a powerful veluminous flame.
= I..‘
1
a
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[
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SUPPORT
0.3

Write now for technical details and address of nearest stockist to:

WM. A. MEYERLTD, 9-1 | GLENELDON RD., LONDON, 5. W.16
e e ey e T P S IR
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Model & Allied
Publications Limited
13-35 Bridge Street
Hemel Hempstead

PUBLIC LIABILITY INSURANCE o
The Imsurance applies in respect of the Holder’s legal liabilivy
for damages conseguent upon:

{a) accidental bodily Injury 1o any persen (whether or not
dearh resulis)

(&) accidantal loas of or damage to property, occarring during
the Period of Insurance within the limits of Great Britain,
Maorthers Ireland. the Channel Islands or the lsle of Man and
arming out of and in the course of cthe use of any af the
undermentioned type models through the lault or negligence
of the Halder andar any person acting on his bekall ar for
whv:rr; he may be respantibla or by any defect in any such
model.

HMODELS ;
{1} Model Aircraft powered by either rubber motors, internal
cambustien engines of petrol or diesel type or machines of the
Glaw Plug type or machines operated by expansion enginet or
propelled elecerically. Excluding any kind of rocker or pulse
1ot unkt ocher than “letex'® power wnit.

{2) Model Gliders, Model Cars, Model Tachta and Boats and
Model Locometives up ta 7§ in. gauge and other models
powered In accordance with (1) abave,

Maote: Madel Aireralt pawered by internal combustion engines
of petrol and diesel are restricted to the following type:

{2} Radia contralled—Teoml engine capacity up to but not
exceeding 20 €.6.

(b} Free flight=Total engine capatity up to but not exceeding
10 e.e.

() Line Controlled—Taotal enging capatity up to bue not
exceeding 40 c.c.

LIt . OF INDEMMITY —L100,000 any one accident. The
Hold  muse, howsever, bear the first £5 of each elaim
other Jse payable.

CONDITIONS
(I} Models muse be flown or operated with reasonable care
and attention to the wfety of other persons and property and
to comply with any itatuiory endctmant oF InKtrument,
by-law or other local regulacion,

{2) The Indemnicy provided by the aforesaid Policy does HNOT
apply to:

(@) death cr baodily injury to any person employed under a
eanerect of service or apprenticeship with the Holder I such
baodily injury arises eut of and in the course of such
employment

(&) less of or damage to property in the custody or congral
of the Holder.

£} death or bodily injury or less of er damage to property:
{i) camsed by models s0ld or supplied by the Holder.
(i} of passengers in or on any model.

{3) In the event of an accident liability must not be admited
by the Holder nor must the existence of this insurance be
mentioned,

{4) Matification of an accident must be made vo the EAGLE
STAR INSURANCE COMPAMY LIMITED of Fountain House,
130 Fenchurch Sereet, Londen, E.C.3, immediazely even il it
it not cermain a claim will resule. Any claim made upon the
Holder andfor correspondent relacing to an sccident must be
forwarded, unacknowledged, immediately together with a
letter of explanation.

{5) This Insurance dases not apply to any labilicy which s
imsured by or would but for the exivtence of this Insurance be
insured by amather Policy or Policies except in respect of any
amount {n axcess of the amount paid under such ather

Policy or which would have been payable thereunder had

thia Insurance not been effected.
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NOW £100,000
INSURANCE /

We ara happy to annsunce that sur dlready wall known third party |nsurance far
readers has now been increased to offer indemnity of £100,000! This magnificent
insurance scheme which covers modelling activities within Great Britain, Morthern
Ireland, Channal lslands and the lsle of Man, has been negotiated with a leading
insurance Company. It is sufficiently embracing te cover all forms of model activity,
and 30 should be complevely acceprable to Local Authoritios requiring some cover for
madellers using their boating lakes or conerol line flying circles, It is equally applicable
to free flight models, control line moadals, radio contral models, aircraft, boats, cars
and |ocomotives.

All that is necessary for you to do 1o obein the banefits of this magnificant cover s to
complete the forms at the bottom of this annsuncement. sending Pare Il to us
tagether with your remictance of 5/- which covers youo for one year, and handing

Part | to your wiual magazine supplier. Yhethar or not you already have an

order in hand for the regular supply of your magazine, this form should seill be handed
in and your desler will adiust his requirements according to whethar you are a new
customer or merely ontinuing vour ald srrangemant,

This insurance is the prudent thing for every modeller 1o take out, but it is a sad face
that unell mew, slthough the governing bodies of the hobby have offered this cover

to thelr members, samething like %0 per cont of the modellers in the UK. have never
taken up this opportunity and are operating “without inturance protection’, Thote
wha wih te make the mest of fying and other modelling oppartunities must be
insured not only for their own praco of mind—accidents do sometimes happen—but
also because Local Authorities, Minhters and others are shawing an increasing awaraness
al this need for Inturance and are demanding proof of adequate cover. By joining
M.AP. 'Modellers” Accident Protection’ you come into the world's BIGGEST MODEL
CLUB, For your initial subscription you obtain a lapel badge for identification and
eransfers to put en rour madel, .
Complete your form and send off st once. Wi will send you back your membarship
eard, lapel badge and waterslide transfers immediately. Renewals will normally be made
from nearcst quarter day, and renewal reminder notices duly sent.

R - e
M.AP. INSURAMCE MEMBERSHIF FORM

R e
PART I/ta be handed o newssgent

Ta

Please *reserve/deliver one copy of "AEROMODELLER/MODEL BOATS) MODEL
CARS I RADIO COMTROL MODELS & ELECTROMICS/SCALE MODELS | MODEL
EMGIMNEER [ MODEL RAILWAY MEWS | MECCAND MAGAZINE, commencing
with tha, msue, ("Delete a8 applicable.)

Mame

Address

PART Il of the Form should be compleced and sent to us at the addrews sbove cogether
with your remitance of 5/-. PART [ should be handed o your uswal sapplior, sither
newsagent, model shop, bookseller or wherever you nermally expect to get your
magazine.

PART ll—to be sene to M AP, Limived

Mame {in full), -
Address

Data,

| anclose herewith postal arder value 5/- for membership of M.A.P, £100,000 insurance
scheme, This sum, | understand, includes two translers and a lapel badge, and s
condivional upsn my erdering

s AERCMODELLER ® MODEL BOATS = MODEL CARS * RADIO COMTROL
MODELS & ELECTROMICS * SCALE MODELS " MODEL ENGINEER * MODEL
RAILVWAY MEWS * MECCAMNO MAGAZINE (*Delere thess net applicable.)

| hava today inscructed my newsagent

Address -
to deliver me the magarine unell further notice.

s - =
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A Commentary by the Editor

Power-boat regattas

According to a report in the Belmont Advertiser,
2 request by a model power-boat club for permis-
sion 1o hold regamas on Burgh Heath Pond has
been refused by Banstead (Surrev) Council. At a
meeting of the Council’s Computtee. Councillor
Gerald Kmight said that if they acceded to the
request—made by Hounslow & District Model
Power-boat Club—" it would create a dangerous
precedent.” The Council would be unable to refuse
similar requests by other organisations, he said. “ In
the end, you will have regattas every Sunday and
people milling around n large numbers,” said
Coun. Kmght.

What an astonishing attitude ! No doubt Coun.
Knight would prefer to sec the vounger people of the
Banstead district breaking carnage windows, smash-
ing telephone boxes or beating up old ladies, rather
than watching or indulging in the * dangerous ™
pastime of operating model power-boats !

Great Western tenders

Qur contributor Don Young refers 1o the number
of spokes in the tender wheels of Great Western
Railway locomotives. 1 think nt guite possible that
one or two of the standard tenders did have 10
spoke wheels, but the great majority undoubtedly
had wheels with 12 spokes, and the official drawings
show 12, While it s true that the tender of the
Grear Hear had wheels with 10 spokes, it must be
borne in mind that this tender was a * one-off "
job with bogies, and the wheels were much smaller
than those fitted to the standard six-wheel tenders,
in fact they were probably locomotive bogie wheels,

Metric system

I am surprised at the lengths some of the ad-
vocates of the Metric svetem will go, to put their
views over, For instance, it has been reported
in “ The Engineer ™ and also in the Journal of the
Junior Institution of Engincers that one of the
advantages of gomeg Metric—o a  well-known
manufacturer of ball bearings—is that it will be
possible to reduce the number of tvpes of ball races

MODEL ENGIMEER 15 May 1970

20 years age ar an exhibition of models of the Vickers-
Armstrongs M.E.S.: the late T. N. Maskelyne, Messrs,
G. H, Thomas, Edgar T. Westhury and A, W. Martin.

produced from 280 Imperial sizes to only 30
Metric sizes., What absolute nonsense ! It would
be a poor firm of ball bearing manufacturers which
could only offer their customers 30 different sizes !
It would be interesting to know which company
this report refers to,

The late Lawrence Bateman
Duncan Heriot, of Toronto, Canada, writes—
“The career of one of Canada’s most prolific and
able model engineers has come to an end with the
death, at the age of 62, of Lawrence G. Baterman
of Toronio.
Continued on page 483.

The first stcam rrials of Amn and Gordon Hatherill's
narrow-gauge locomative ; Gordon ar the regularor.




MODEL MARINE PROPELLERS

Practical Aspects of Design and Construction

Part 1

IT HAS OFTEN been suggested that propellers of
constant pitch could be produced by the methods
normally applied to screwcutting or thread milling.
As shown in Fig. 6, the basic shape of a propeller
rmay be represented as a slice eur from a multi-start
thread, with a number of “starts ™ corresponding
to the required number of blades. In this diagram,
the thread is only eut to part depth; to complete the
shaping of the blades, it would need to be cut much
deeper, and 10 a thread form corresponding to the
vdge contour of the blades, While this method of
making propellers is practicable, it is tedious and
very wasteful of metal; so far as I know, it is not
emploved in normal practice, though it might be
worth consideration for patternmaking in wood or
ather solid material, using high-speed routers on a
spiral milling machme (or equivalent appliance).
I recently saw an excellent example of deep helical-
milling, which was performed on a simple lathe
with improvised lead screw drive, with the aid of
homwe-made cutters, comparable with the methods
uscd for wening so called * Jacobean ™ chair and
table Jegs.

One of the greatest obstacles o acquiring a
practical understanding of propeller design is the
lack of really accurate and concise terminology, In
cormon with many other brunches of engineering.
the terms emploved in specifications are haphazard,
vague and even ambiguous. 1 have tried 1o clear
things up by simplifying the terms used and
eliminating possible causes of misunderstanding.
Where the terms used in standard text books and

— . + PITCY — -

1

Hee '
FOUR-3(ADED PROPELLER COM3ARTD WITH FOLR-START TWALAD
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EDGAR T. WESTBURY

Continued from page 447

other technical literature are clear and definite 1
have used them, but in other cases 1 have had no
scruples in modifying them or inventing terms
of my own.

Screw propeller theory

It is perhaps rather unfortunate that the word
“serew ™ 15 almost univerzally emploved 1o describe
axial-thrust propellers, because it often gives a
fallacious impression of their true action. The ides
that propeller action is much the same as that of a
bolt running through a solid nut, or a wood screw
penetrating timber, is often perpetuated, even in
technmical literature. To gquote Sothern’s Verbal
Notes and Sketches, * The water in which the
propeller is immersed . . . represents the nut, so
that when the bolt or propeller shaft s revolved

DIRECTION OF MOTION
] i —

i
PITCH OR
“raciDEMCE T ANGLE
RESISTANCE
oRr“prac™

|
FlG.7, THRUST OR“LIFT"
FORCES ACTING ON MOVING INCLINED FLANE

the screw or propeller advances in the nut which
is represented by the water in which the propeller
works. As, however, the water constitutes a yielding
nut and gives way a certain amount to the blades,
the actual advance of the propeller and ship is less
than one pitch of the screw for one complete
revolution of the shoft; this difference of advance
is known as the slip.”

Several other text books give their own versions
of propeller theorv but T have never considered
them adequate; it is difficult to envisage a nut which
is constantly stripping and renewing its thread as
this idea scems to suggest, Hobbs did not attempt
to explain basic propeller theory, but made some
vague references to ' rotational momentum " and
the * vortex theory ™ withour discussing what these
WCrms mean.

MODEL EMNGINEER |5 May 1970
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REACTION| ON HULL

FIG.B.EFF

The only theory which complerely covers the
action of the marine propeller is that in which the
individual blades are regarded as rotating inclined
planes or hydrofoils having characteristics of lift
and drag, sumilar (but not identical’ to those of
propeliers working 1 air. The major difference
between air and water propellers 1s that due to the
density and viscosity of the media in which they
work, But analogies, useful as they are, have their
limiations, and must be treated with caution, The
important thing 15 to know how far they apply,
and at what point to discard them.

It has been noted by o number of readers that,
in my articles on various subjects, I make only very
sparing use of mathemancs, formulac or intricate
calculations; this policy has often been criticised in
the past. I frecly admit that I am not an expert
manipulator of figures, and that this may be a
handicap mn certain circumstances. But in order 1o
employ usefully any method of calculanon, or even
the omniscient modern computer, the facts which
form the basis of the problem must be absolutely
correct. In other words, it is necessary to ask the
right questions to get the right answers: and therein
lies the difficulty of applying an exact science to
inexact problems, when one does not often know
what the questions are !

At the other extreme, there are those who, like
the (proverbial) precocious schoolboy, object to “ all
this ruddy theory,” believing it 1o be rigidly con-
nected o abstract calculation, and only too often
at variance with actual practice. Bul no engineer
can afford o ignore theory which, after all, is
simply human intzlligence or reasoning power
applied 1o deduction and inferencs in the pursuit of
truth. To attain real progress theory and practice

MODEL EMNGIMEER |5 May 1970

must work hand in hand; if they appear 10 dis-
agree, one or the other (possibly both) must be
wrong! A great deal of time and effort is wasted
in all branches of engineering in chasing fallacions
theories, or in repeating past errors in practical
design or working principles.

Torque reaction (TR}

There 15 much confusion of thought about the
nature of this, and its effect on boh propeller
cfficiency and the behaviour of boats. In any
rotating objeet which works against load, torgue is
necessarily exerted, and by the physical rule that
“action and reaction arc equal and opposite,” it
follows that a force in the opposite direction to the
rotation of a propeller s applied to the structure
of the power source, and through it, to the bow
hull, In other words, the torgus load exerted by
the propeller against water resistance produces a
reaction tending 1o overturn the boat in the other
direction, This effect s inevitable and inescapable
in all single-screw propelled boats, but 1t can be
cancelled out by using two (or other even number
of' propellers of exactly the same size and pitch,
running at the same speed i opposite directions of
rotation.

In full-size ships, twin or quadruple screws are
often used to improve navigation and sieering
control; sometimes a third screw acts as an * odd
man out,” bul even so, torgue reaction is greatly
reduced, compared with thar of a single screw, The
amount of torque produced by the application of a
specified amount of actual horse-power will depend
mainly on the size of the propeller in relation to
r.pam. Thus, large, slow running propellers will
produce greater torque reacticn than small ones
running at high speed, in relation to power inpui;

+1 ——o— ,'f"ﬂ
v
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and in either case, the effect on steering or equili-
brium of the hull design is in the same direction.

Propeller design will affect torgue resction in
relation to power and speed; a badly designed or
incorrectly pitched propeller will cause unnecessary
reaction. To illustrate this, consider a propeller
with flat blades, ser at zero pirch. This will have
the minimum resistance to rotation, depending on
the thickness or streamlining of the blades, but
it will not produce any propulsive effect. Now set
the blades at right angles (i.e. 90 deg. pitch angle);
it will then have maximum resistance to rotation,
producing heavy torgue reaction, but still no pro-
pulsive effect. Somewhere between these two
positions, a pitch angle can be found, which will
give a relatively small rotational resistance or
“drag,” combined with the maximum propulsive
effect, or “ lift *—to borrow aerofoil terms. The
effect of torgue reaction on the steering of the hull
can to some extent be corrected by rudder setting,
but only if the speed is constant; and listing to
either port or starboard which it produces will
make the hull more vulnerable to either wind or
water currents.

Slip
This is the difference between the theoretical
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speed of the vessel as calculated from the pitch and
rpm. of the propeller, and the speed actually
attained when running in or on water. It involves
two factors: the ' apparent™ slip, which is the loss
caused by the failure of the propeller to act as a
“solid " screw, and the speed of the water which
s projected backwards against the forward motion
of the hull. The diagram, Fig. 9, is adapted from
Marine Engineering Knowledge; it will be seen that
with Macgibbon's apparent slip at 15 per cent, and
wake speed at a further 10 per cent, the actual slip
is 25 per cent. For a theoretical speed of 10 m.p.h.,
thercfore, the actual speed of the vessel would be
7% m.p.h. For a proper assessment of slip, it would
be necessary to make careful tests of a prototype
maodel, with instruments to measure essential speed
factors; this is normally done in full-size practice,
but calls for facilities not usually available to
amateur model builders. It is described here, how-
ever, to give a clear idea of what slip rcally means,
not tw state or suggest a definite figure for any
particular power installation.

Cavitation (CV)

This is a much discussed but little understood
phenomenon, which has a very detrimental effcct on
the performance of propellers. In Sothern’s book
already quoted, it was stated that it means * the
failure of the water supply or * feed ' to the pro-
peller, due generally to excessive blade velocity; in
other words, the blade speed exceeds the rate of
water flow to the blades, therefore, . . . cavities form
at the forward side of the blades.” It is, therefore,
most serious in high speed propellers, and accounts
for the reluctance of marine engineers to run them
faster than necessary; but when high speed engines,
including turbines, were introduced, a great deal
of experimental work had to be carried out in order
to enable propellers to be run efliciently at high
speeds. The rescarch work of Sir C. A. Parsons,
before the end of the 19th century (as recorded in
my book on Turbings), is particularly notable in
this respect.

The effect of cavitation mn all cases 15 to cause a
serious loss of propeller efficiency, but in full-size
craft it can also result in erosion of propeller blades.
With deeply immersed propellers, the high degree of
vacuum produced results in “low temperature
boiling™ with the formation of vapour bubbles
which locally bombard the propeller blades, and
produce much the same destructive effect as a con-
tinuous sand blast. In models, the propeller is im-
mersed only a few inches, at most, and high vacuum
cannot be produced; instead, air is drawn into the
propeller stream. This may have much the same
effect on propeller efficiency as true cavitation, but
it is not the same thing. It can he prevented to
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some extent by provision in the design of the hull,
or by fitting * anti-cavitation™ plates over the

propeller, but it will not remove the predisposing
conditions which encourage cavitanhion.
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ConTINUING with the tender beams for County
Carlow, drill the beam angle No. 30, tap the frames
and erect both beams and frames. Check for flat-
ness and squareness, then drill through and tap the
front beam securing angles, 5 BA. The frame
stretchers can be castings, or bent up from 1 in. x
t in. steel flar, Fit them in place, making sure
that the top edge is not proud of the top of the
frames. At this peint the 4 in. lengths of | in.
brass angle, shown over the middle axle, can be
riveted on. This gives additional support to the
tank soleplate.

Axleboxes are as Joy Hall's, with the fancy
cover cast on. Clean up the sides of the cast stick
with a file, then clamp in the machine vice, on the
vertical-slide. Mill the back of the boxes o give
an overall thickness of about 23/32 in. Turn the
boxes over, so that this machined face is on the
bottom vice jaw. Mill both side faces 1o § in. overall
width, keeping the cast-on cover central, or it will
look edd. MNext, mill our the slots, on cach face, to
3/32 in. depth. Finally, reduce the back flange to
4k in. width, a tight fit in the frames. Cut the
stick into individual boxes and either mill or face
them to length. Mark off the journal centres as
accurately as possible and drill these | in. dia. to
1 in. point depth. An oil hole, say No. 55, is
required, as shown, to complete each box.

Horns will probably be available, cast in a stick.
These can be gripped in the machine vice for
milling the two faces to fic frames and box;
although I would file these sgquare: it is much
quicker, Saw into individual horns and drill the
rivet holes No. 41. Fit a box in one of the horn
slots and clamp a pair of horns to same, Spot
through the horns, drill the frames, countersinking
them on the inside, then rivet in place. Ease the
axlebox, if it is at all wight, radiusing the flanges at
the same time. It remains to ease the back flange,
which was tght in the frames, when the box must
slide freely.

Hornstays come next; start by milling or filing the
glots, to fit snugly around the frame projections.
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A 3tin. gauge G.W.R.
4-4-0 locomotive
described by Don Young

Continued from page 431

Drill Mo. 41 holes in the middle of these slots;
then saw off to length, finishing the ends square.
Spot through the stays on to the [rames, drill these
No. 41 and secure with 7 BA bolis.

On to the wheels, which are perfectly straight-
forward; mo crank pins or quartering to Wworry
about ! Axles can be machined casiest as follows.
Chuck a 5 in. length of { in. dia, stee] bar in the
three-jaw with the end just prorruding, Face
across then centre No, 3 to a bare fy in. counter-
sink diameter. Grip the axle by its other end and
bring the tailstock centre into use. Turn down the
end } in. to about o.005 in. less than } in. dia,,
then reduce the next § in. to a press fit in the wheel,
Turn the axle round and repeat the procedure for
the other journal and wheel seat, Even with a badly
worn chuck the wheels will run almost perfectly
true. Any error won't notice, and it does not marter
one iota if the middle portion of the axle is slightly
out.

Chuck a 1 in. length of } in. dia. brass bar, Face,
centre and drill right through to 11/32 in. dia.
Use this collar to either press, or drive, the wheels
on to their axles. Now try wheeling the tender,
If there is any tightness, remove the offending
axle and reduce the journal diameter by an extra
few thou.

To conclude the proceedings, let us tackle the
springing. Working leaf springs are not really
suitable on this tender, because the top leaf would
have to include an eye at each end. There 15 no
disgrace in fitting cast ones; the coil springs will
work better anvhow,

Wo doubt our suppliers will have some beautiful
castings available by now, which will require very
little machining, Clean up the spring buckle sides,
grip in the machine vice, on the vertical-slide. It
is almost a permanent attachment just lately. Mill
across the bottom of the buckle, centre, drill
i in. dia. to within 4 in. of the top of the buckle
and “* D " bit. Tidy up the two eyes, mark off and
drill through No. 41. The spring plungers can be
machined from 4 in. dis. stainless or brass bar,
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Face, centre, drill 4} in. dia. o } in. depth and
* D-bit " but to {y in. depth. Turn down for &% in.
length to < in. dia., a sliding fit in the buckle,
before parting off to 21/32 in. overall. 22 s.w.g.
compression springs should just about be right.
Start with them approximately 1in. long. The
spring links are a nice saw and file job, from steel
flat. Make one and usc as a drill jig and filing
template for the rest. The spring hangers can either
be cut from §in. x §in. % §in. steel angle or
machined from { in. square bar., There is lictle to
choose berween the two methods. Secure to the
frames with } in, snaphead rivets. The spring pins
are a wrifle fiddly. Start by chucking a length of
1 in. dia. steel rod in the three-jaw. Face, centre
and drill No. 41 for, say, 1 in. depth. Parr off
iz in. slices, deepening the No. 41 hole as vou
proceed. Cut twelve fin. lengths from { in.
steel rod and screw one end 5 BA for {; in.
length. Scallop the other end to suit the top
portion, just made. Lay on a sheet of asbestos
millboard and braze up. ‘That leaves only the
shock absorbers, which aren't, being turned up
from 4 in. dia. steel or brass bar. On big sister,
these were hollow and contained a thick rubber
washer. It would be a waste of time fitting this
refinement to our tenders.

For assembling all the pieces, a good look at the
general arrangement drawing will be of assisrance,
The same goes for fitting the horns and hornstays.
Feed the spring pins down through their hangers,
add the shock absorbers, then a nut and locknut,
Firt the spring plunger, with its coil spring, into the
spring casting and drop on to the top of a box.
Countersunk rivets, 3/32 in. dia. and initially about
4 in. long, make excellent spring link pins. There
is a spring link at either side of each eve. Slide the
rivet through, check the clearances, then hammer
the rivet end over, nice and tight,

Future Plans

MNow that Cowney Carlow is drawing towards a
satisfactory (I hope) conclusion, perhaps this is a
good time to mention some *° forthcoming attrac-
tions.” Some few months ago I asked our worthy
Editor if some articles on Doncaster Plant Works
would be acceptable. The answer being in the
affirmartive, yours truly sat down to pen a few
notes on the subject, an understatement if ever
there was one ! Previous comments on full-size
workshop practice seem w have provided some
interest, judging by the * Postbag ™ columns.
Obtaining the relevant official Works photographs
is taking a little while to organise, but the wheels
are in motion. The hold up 15 because all the
negatives from Doncaster have to go into the

* enemy camp ' at Derby for priats to be made.
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The photographs at least should be worth waiting
for.

The z! in. gauge engine can now be revealed;
she will be a Southern Kimg Arthur, The Editor
has been of great assistance to me with this design,
supplying a host of detail photographs, At his
suggestion, both the Urie and Maunsell variants
are covercd. Let us hope thar castings will be
forthcoming from our suppliers, to help ensure the
success of this locomortive, Dirawing her up broughe
back happy memories of days spent on the mainte-
nance of full-size sister ar Eastleigh.

After my expedition into the realms of 3} in,
and 2} in. gauges, the suggestion of an A.2 Pepper-
corn * Pacific” was put forward; but this was
probably a bit too ambitious. The final choice was,
a G.C.R. * Atdantic.,”” This Robinson design was,
to me, onc of the most beautiful engines built
anywhere in the world. So, having settled on the
locomotive, steps are being taken to amass as much
information on her as possible, starting from
* Atlantic Era."

If there is any time left after thar, I hope to
finish off my K.1/1, before starting on a No. 1 Rail
Motor. To this list will have to be added the
“ Arlantie.”

Peak day for my * mailing department is
invariably Tuesdays. Most builders seem to retire
to their workshops for the weekend, emerging
sometime on Sunday, to hurriedly jot down their
tales of joy, or woe ! It is easy to pick out these
letters, from the * excited  handwriting on the
envelope. Such a letter arrived this morning., 1
quote the first paragraph verbarim: I've just had
County Carlow running on air and she goes like a
bomb ! She ticks over (without load) on 10 p.s.i.,
and on 80 p.s.i. I cannot stop the wheels by pressing
a piece of wood against the flanges.

Well done, Colin Archer, you made my day.
Incidentally, Colin told me at the outset of the
series that he intended to keep up with the script.
He will not be far behind, having already rackled
the tender frames. All thar remains is to substtute
steam for air and a passenger truck for that piece
of wood. There were two arcas where problems
cropped up: the usual * fouls.,” The first was the
sloping front portion of the R.H. wheel box,
which was wo close to the wheel flange, a minus
clearance in fact. This is a real ** tight spot,” so0 [
suggest that the solution lies in milling a clearance
in the sloping plate, Colin has secured a temporary
clearance by swaging, but I have a feeling that the
boiler will not sit correctly, when crected. Another
and perhaps better solution, would be to make this
sloping picce from much thinner material, say,
132 in. thick. Its function is only ornamental
anyhow,
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The second foul occurred on the smokebox
saddle, the cross-plates under the exhaust passages
came out too close to some of the cylinder fixing
bolt heads. Colin’s solution was to omit the lower
cross-plates altogether. It is possible to position
these pieces clear of the bolt heads, though tighten-
ing them up calls for a little patience ! All in all,
these cross-plates can guite readily be omitted,
without affecting the stiffness of the frames. I had
my first look at our local Ceunty Carlow, being
built by Stan Slade, on Sunday. If I have managed
to focus the camera correctly, along with all the
other technicalities, then maybe a photograph of
her will be published. It was pleasing to note the
extreme robustness of her construction, and Stan
is making a real good job of her,

Tender brakes can almost be classed as a de-luxe
extra, but if we model our driving practice on ful-
size, the brake forms an important part of the
ritual. Before leaving the footrplate, the tender
brakes should be screwed hard down and the drain
cocks left open. Many shed runaways have resulted
from ignoring this simple procedure. Our brakes
will not be completely effective, though they will
provide more than a modicum of restraint,

There are several ways in which we can tackle
construction; the hand brake is as good a place as
any to start. The brake spindle is a 6} in. length
of } in. dia, rod, stainless steel is not amiss here.
Square off the ends and screw 5§ BA for 1 in.
length, Chuck a length of { in. brass rod, face,
centre and drll Mo, 31 for ; in. depth., Start
parting off a 332 in. collar, but only reduce to
about 7/32 in. dia. With a file, produce the half-
round contour shown, and finish parting off,
Press the collar {§ in. on to the plain end of the
spindle and braze it on. Rechuck the spindle and
remove any excess brazing spelter. Chuck a length
of J in. brass rod: face, centre and drill No. 31
for §§ in. depth, before parting off a } in. length.
Press this on to the plain end of the spindle. Cross
drill right through at No. 56, about < in. from the
top edge and press in a 1# in. length of 18 s.w.g.
steel wire. Bend up the longer end, as shown, and
neatly round off the ends.

MNext we need the column, from #in. A/F
hexagon brass rod. Chuck in the three-jaw, face,
centre and drill No. 3¢ for about 1} in. depth.
Turn down ¢ in. at this end to  in. dia. and screw
3z t, a right fit in the front beam. Part off to
z 29(32 in, overall. Chuck a ; in. ¢ 32 v adaptor
in the three-jaw and fit the embryo column to it.
Centre the outer end and bring the tailstock centre
into use. Turn the outer taper profile as shown.
I would rough this out with a round-nose tool and
finish with files and emery cloth. It is not werth
setting the top-slide over, as the angle does not

482

work out in round figures, Leave a 3/32 in. thick
“aur™ at 4 in. A/F for tightening. Finally, drill
MNo. 30 from this end, to meer the other hole.
Assemble the spindle into the column, make up
the little collar for the bottom end, cross drill
No. 56 and pin with an odd end of 18 s.w.g. wire.
For those who have difficulty in pressing in these
small pins, there are spring tensioning pins widely
available, rolled up from spring steel strip. I have
recently come by a selection of 1 mm. dia. pins of
varying lengths, and very useful thev are proving.
Not surprisingly really, as I have been using them
profusely in my * other' job, for the last ten
years. Funny how none ever got into the workshop
earlier !

Before we move on to the brakeshaft, we require
the means o support it, namely the steps. After
the engine steps, these are straightforward, there
being no cut-ours. The rear steps can best be made
ar the same time, then all can be erected, tempor-
arily at least. For the brake shaft, saw a §4; in.
length of } in. dia. steel rod. Face and turn down
for } in. length at each end, to §; in. dia. Make
up the two pull rod levers—the one shown on the
left of the drawing—and one of the longer ones for
the hand brake nut. Position them as shown on
the drawing and braze up.

The brake nut is turned from } in. dia. bronze,
or brass rod. Chuck in the three-jaw, face and
turn down for a full 3/32 in. length to { in. dia.
Part off to 29/64 in. overall. Reverse in the chuck
and turn down a full 3/32 in. length to }§ in, dia,
Cross drill the centre portion Wo. 40 and tap 5§ BA.
Fit to the brake shafr and make up the outer
trunnion support in place. Fix this to the brake
arm with an § BA bolt, there is just room to get
it in. Brake shaft trunnions can best be made from
i in. dia. brass bar, They are in an area where
there could be a lot of excess water flying about,
such as when the tender is uncoupled. Made from
steel, the trunnions will soon seize up. Chuck in
the three-jaw, face, centre and drill 4 in. dia. to
%in. depth, Turn down for 5/32 in. length to
# in. dia., before parting off at }in. overall.
Rechuck and with a knife edge tool, mark on the
bolt pitch circle at % in. dia, Mark off and drill
the MNo. 44 fixing holes, then saw off the excess
flange, which would otherwise protrude below the
steps. Erect the brake shaft in the position shown,
engage the brake nut and try the hand brake.
Adjust the shaft position, or elongate the lever slots,
if necessary, to get full travel on the screwed
spindle. Remove the steps, with the trunnions still
clamped to them. Drill through the No. 44 fixing
holes and secure with 8 BA bolts. Take a short
break and “* knock up ** the valances, these are fitted
outside the steps, the exra 8 BA screws will assist
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in keeping the front steps reasonably rigid.

Brake hanger pins are a simple turning job,
screw them to the insides of the frames. The
brake hangers are somewhat fancy shaped, from
& in. » 4 in. steel flac. Make up one and use as
a drill jig and filing template for the remainder.
The end radii can be milled, just like the morion
rod ends. Fit brake shoes to the hangers, remember-
ing to give them just a little angular play, Make up
the brake beams as shown, then erect the beams
and hangers. Clamp the middle and rear sers of
shoes hard against the wheels and measure off the
pull rod centres. Make up a pair of pull reds, from
¥ in. steel flar, and then try them in place. The
rods must clear the inside faces of the wheels,
Make up spacers to fit between the pull rods and
brake hangers, on the trailing set. Leave the
intermediate beam until the additional pull rods
are firted; our next job.

Remove the clamps from the trailing shoes and
transfer to the leading pair. Again measure the
pull rod centres, make and fit them. Now the
intermediate spacers can be made up. Set the
brake nut about {} in. from the top of the brake
spindle threaded portion and with the shoes still
““ hard on," measure for and make the leading pull
rods. Use | in. snaphead rivets for the pins, 1o
couple to the brake shafr, then drill for and fit
3/64 in. split pins to all the rod ends. That takes
care of the brake gear and it only remains to make
the drawbar before we move on to the tender
body. This has been shown on the massive side,
to make sure engine and tender never part company
unintentionally. When the ends have been finished,
again milled as for the valve gear parts, open out
the pin holes to 17/64 in. dia., to allow some
“rise and fall.” Talking of engines and tenders
parting company, it is a good idea to make up a
couple of plates, shaped like the outer trunnion for
the brake nut, to stop the drawbar pins from
lifting. The engine one can be permanently fitted,
the tender pin retaining plate being made to swivel,
when splitting the engine and tender.

Tender body

I usually favour the inclusion of the tender well,
adding that little extra realism, as well as providing
a suitable bulkhead ar the front end for the necessary
pipe fittings. However, following G.W.R. con-
struction exactly would have over-cramped the
emergency hand pump. So the well was dispensed
with and some of the coal space annexed. A
question of swings and roundabouts. The final
result still provides some intricate platework, the
side tanks being retained. For ultra simplicity the
latter could be omirted, the floor of the coal space
being extended to the tender sides,
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Gerting right down to the job, the first item is
the soleplate. This will involve guite a bit of
sawing, from 16 s.w.g. brass sheet, to include the
front wings. Actually, these form the top step on
the tender. They could be silver soldered on, but
this usually leads to horrible distortions on this size
of plate, which are difficult to remove. That's
putting it mildly ! Afrer all the good work put
into the engine, there is often the tendency to
skimp the tender, this is quite natural.

Tao be conrinued,
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SMOKE RINGS

Continued from page 475.

“Mr Bateman was born in Surbiton and first
worked for the General Electric Company, obtain-
ing his degree in electrical engineering in 1931 at
the Northampton Institute. He emigrated 1o
Canada in 1932 and began a carcer in the design
and production of X-ray equipment with the
Burke Electric Co. of Toronto.

“Lawrence joined the Toronto S.M.E. in 1934
and became one of the most prominent members.
In 1938, he joined the firm of Delamere & Williams,
a5 3 design engineer in the manufacture of auto-
matic packaging machinery, and later became 2
Director of this company. His first model of steam
machinery was completed in 1943—a Maudsley
table engine. His models of many different types
of steam engine will be well-known to readers. His
workshop grew from a small lathe on the kitchen
table to a magnificent combination of workshop,
drawing office and study, overlooking the Humber
ERiver.

*“ Apart from model engineering, Mr Bateman
had a keen interest in sports car rmacing and
rallying; for many vears he was Vice-President
of the Canadian Automobile Sports Club. He was
also an enthusiastic traveller, and apart from visits
to Europe, had travelled in Mexico, Brazil, Peru,
Guatamala, Yucatan, Uganda, Kenya and Ethiopia.

“At his death, Lawrence was 2 member of a
number of organisations including the Professional
Engineers Association of Ontario, the Royal Ontario
Museum, the Roval Capadian Institute, the New-
comen Society and many other associations.”

Blenheim Open Day

The Witney & West Oxfordshire S.M.E. will
be holding their Annual Rally at Blenheim on
Saturday, May 23. Tickets for entrance to the
grounds can be obtained from R. C. H. Chilton,
41 Waverley Avenue, Kidlington, Oxford.
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Extensions

at Colney Heath
by G. M. Cashmore

THE NortH Lowpon Socicty of Mode! Engineers
decided early in 1969 1o extend thewr track to
about double its present length.

The photographs show the work which has besn
in progress during the winter months, Two teams
have been working from each end to join up at
the bottom high level curve.

When finished, the wotal length of the railway
will be 2450 fr. The track will run through

attractive scenery and include some challenging
gradients,

On Sunday mornings an average of 20 members
turn up w0 give a hand and all materials are avail-

-"tl"-'"'l'l?.' Mouelds ﬂﬂ_ﬂ' core-baxes are wied Jor casting plinths for
the high=level poriion.

Below: Loadimg a tratn to supply plinths and concrete fo the

railhend.,
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able to finish the job, It 15 not going to be possible
to run on the extension this coming summer but
by the end of 1970 the b of joining the new to
the old will be completed and it 15 hoped by the
spring of 1971 all will be readv, including the
signalling.

The ends of the original track, no longer re-
guired, will be extended and joined up to make
a smaller layout within the main rrack for beginners
and those who wish 1o run 21 in. gauge locomotives.

MODEL EMGIMEER |5 May 1970



TALKING ABOUT STEAM

Winding and Hauling Engines

Part II. Continued from page 386.

LIKE OTHER MAKERS, Ransomes Sims and Jefferies
built self-contained winding engines, and these
were fitted with double cylinders and disc cranks.
There were two main classes, Tvpes RA and RB,
similar in general design but the latter was cheaper
in first cost.

The type RA is shown in Fig. 11; it had double
drums, both of which were loose on the shaft and
provided with separate clutches and brakes. The
twin cylinders were designed for a working pressure
of 100 ps.d., and lagged with wood covered by
sheet steel. A central regulator lever controlled the
starting valve, from which steam passed through
twin below-floor inlet pipes. The exhaust branches
also passed below the floor.

Two central clutch levers are seen, with foot-
pedals below to control the brakes, held by kick-off
ratchets, Four outer cast-iron girders and one
central one were bolted together o form the main
frames,

The side flanges and barrels of the drums were
fabricated from mild steel, but mounted on cast-
iron centres bushed with gunmetal, Cast steel
was used for the clutches and jaws, the latter being
bolted to the drum centres. The actual braking
was by posts fore and aft of the brake drums.
Each post carried a friction material-lined shoe,
and was pivoted at the bottom and linked at the wop
to its opposite number, coupled to the brake lever
in such a manner as to pull both shoes on or to
release them, simultaneously.

Trunk guides were used on the morion, and
bolted to the main side frames. Reversing was by
common link motion, The crankshaft ran in two
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by W. J. Hughes

large bearings, and the drum-shaft in three; both
were of the best mild steel. For the reduction
gears the pinions were cast steel but the spur
wheels were cast-iron. All gearing was fully
shrouded.

The chain-driven depth indicators shown were
not standard, but could be fitted as an extra.

In the cheaper version, Type RB, the chief
difference was that one drum was fast on the shaft
and only one could be clutched to it separately.
For many installations this was quitc adequate.
On this type too only two bearings were fitted for
the drum-shaft. Otherwise the design and appear-
ance were identical with the Type RA,

Four sizes of each were available, and the
attached table gives the leading dimensions. It
was recomumended that the engines be steamed by
locomotive type boilers, which, of course, Ransomes
could supply from among the wide range they built.

Marshall winding gear

In a catalogue issued by Marshalls of Gains-
borough, probably in the nineties, there are two
illustrations of winding plant, this time complete
with separate locomotive boilers. Another Marshall
feature was that the engine itself was also a scparate
double-cylinder unit, instead of being built in a
unit with the winding gear.

Both these sets of plant (Figs. 12 and 13) are
stated to be designed to meet the requirements of
the South African or other gold mines. The drums
have steel flanges, and can be lagged with either
steel or cak to take the wear of the ropes. Each
drum can be clutched separately o the drun-
shaft, and each can be braked independently.

Lefe: Fig. 11, Below: Fig. 12,

WINDING PLANT

0% BNICE DN TIMBLN FOUSDATION
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Leading Particulars of Ronsomes’ Winding Engines, Types RA and RB

Cylinder bare and stroke, in. 8X 16 X6 1o X 18 Inxie
Diameter of drums Ife. &in. Ife &in. 41t.0in. 4. 0in.
Width of drums, each I ft. Din. | fr. O in. I fe. | in. I fe. | in.
Rope speed, ft. per min. 300 300 00 300
Approximate vertical lift, cwr, 3l 39 50 61
Approximate weight, Type RA, cwt. 150 |55 173 |80
Approximate weight, Type RB, cwt. 135 140 163 170
Maximum circumferance of Best Impmved Haugh Steel

Rope recommended A 24 in. 24 in, 2% in. 3% in.
Approximate maximum dtp:h to which these winding

Engines will work ... i 1,000 ft. 1,000 fe. 1,000 fe, 1,000 f.

YWhereas the plant shown in Fig. 12 is shown on
brick foundavions (or it could be mounted on
heavy timbers), thar in Fig. 13 is on a steel girder
framing, to which the engine is bolted. Thus
lining-up of the gearing is facilitated, together
with the shaft bearings.

The crank on the end of the drum-shaft in
Fig. 12 is of course to work a lift pump to keep
the mine drained. An improved version is seen
in Fig. 13, where the pumping crank is on a
gseparate shaft so that it can be worked by the
engine independently of the drums at will. In
each case the crank has two arms, so that the pin
can be inserted at a different radius to vary the
stroke of the pump.

In Fig. 12 a vertical feed pump is fitted ar the
smokebox end of the boiler: in Fig. 13 a horizontal
one is near the firebox side, The feedwater heater
shown in Fig. 12 could also be fitted to the other
plant,

Unfortunately I am not able to give the leading
dimensions of the Marshall winding gears, as that
particular page is missing from the catalogue, but
if the handles of the levers are about 3 ft. 6 in.
from the floor, the drums would appear to be
approximately similar in size to the Ransome's.

Below: Fig. 13.
g

Right: Fig. 14.
WINDING PLANT

O STETL OeSOEN FOUNDST e
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On another page is shown a simple winding
gear, with a single small drum driven by direct
gearing from an undertype engine (Fig. 14). It is
possible to discern two big ends, so the engine
would be either a double-cylinder or a compound,
most probably the former. A wheel-type throttle
control is close to the reversing lever and the
foot-lever works a band brake, The purpose of
the slender sloping contrel-rod is not clear: it
does not appear stout enough to control a clutch,
and in any event it seems to have a choice of four
notches in the bracker on which it rests. Doubtless
there is some simple solution staring one in the
face, if only one could think of it !

Paxman’s “ Improved " Winding and
Hauling Gear

Davey, Paxman and Co. Lid, of Colchester, like
Marshalls, were in their day famous for all kinds
and types of steam engine, from the tiny horizontal
or vertical to the lordly mill engine. MNamrally
winding and hauling machinery were included, and
one of the first examples from their catalogue is the
self-contained unit shown in Fig. 15.

MODEL EMGIN'EEH.
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A similar chamber is on the right, and the two
chambers are joined by curved tubes passing
through the water-space, giving a large amount of
heating surface, The left-hand chamber is firted
with an access door, and that on the right is enlarged
to form a smokebox, with door and uptake., The
curve of the tubes is of greater radius than that of
the boiler shell to enable them to be put in or
withdrawn without trouble.

To return to the winding unit, the engine is also
a standard small vertical, with Stephenson reversing
gear, a curved-spoke flywheel (with the eccentric
for the feed pump berween it and the main bearing),
a bent crank, and a shrouded pinion to drive the
drum. A band-brake is fitted to the drum at the
near side, worked by a foot-pedal. The regulator

Lefr:
Fig. 5.

Right:
Fig, ra.

The boiler is of the Paxman patent ** Essex ™
type, which they made in all sizes from 2 1o 30
nominal horse-power, and claimed to be ** decidedly
the best {vertical boiler) ever introduced ™' (Fig. 16).
From the firebox a straight flue takes the products
of combustion to a chamber at the left, of tiangulac  gopaey fofe:
section (see plan section, Fig. 17). Fig. z0.

Below: Fig. 17.
Section of combusrion
chamber “ Essex" boiler.
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is a simple disc type, mounted direct on to the
valve chest,

The unit is mounted on a girder bedplate, part
of which forms the ashpan, with four wheels
built up in portable engine style: thar is, spokes
formed by bending strip metal, with inner ends
cast into the hubs and outer arcs riveted to the
outer rims,

A much larger winding engine is seen in Fig, 18,
with long-stroke cylinders and girder frames: thar
is, each trunk guide is extended forwards and
is in one casting with the main bearing and its

pedestal. In these engines the stroke was almost
twice the bore; for example, an engine of 12! in.
bore had a stroke of 24 in.

The regulator valve, worked by the wheel on
the platform, is situated between the branch pipes
to the cylinders, each of which has a separate stop
valve. Link motion reversing gear is controlled by
the taller lever in the quadrant, and the shorter
lever is coupled to the drain cocks. As usual, a
foor-pedal controls the brakes, which have curved
posts—a common feature on larger sizes of winding
gear.

Again this caralogue (which is a general one)
does not give dimensions, because there was a
separate special catalogue of winding and hauling
machinery *‘ available on application.” Bur on
general proportions this could be the 24 in. stroke
engine, which would make the drums abour 6 fi,
dia. by 18 in. wide.

Yates and Thorn of Blackburn

Some of the finest steam engines in the world
were built in Lancashire and Yorkshire, in close
proximity to the mills and the mines they were to
serve, and not the least of the famous makers was
the Blackburn firm of Yates and Thorn.

My Fig. 19 shows a fine pair of high pressure
winding engines built by them, coupled to the same
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Abover Fig. 18,

Lefe Fig. 1y,
High-pressure
winding cngines
by Yares and
Thorn.

shaft which carries two separate drums. Corliss
valve gear is fitted, worked by straight link motion
Allan gear with a small vertical steam engine to
reverse the motion,

A second vertical engine was used to apply the
brakes, of straight-post type fitted with curved
shoes. On this size of engine a governor was
usually fitred: it may be seen in front of the right-
hand brake post. It was coupled to the regulator
and the braking engine so that, in the event of
anything untoward, steam would be shut off and
the brakes applied.

General Proportions

Again from general proportions it would seem
that these engines would be perhaps 27 in. bore by
54 in. stroke, and the drums possibly 7 ft. dia, By
24 in. wide.

The compound winding engine shown by Fig. 2o
is obwviously appreciably larger, with cylinders
perhaps 33 in. and 48 in. by 60 in. stroke, and a
drum 10 fr. dia. by 48 in. wide. It possesses (as
one would expect) several fearures common to the
previous engine, including the steam-operated
Allan link motion reversing gear, the steam braking
gear, and the governor gear.

This time, however, the inlet valves are drop
valves, though worked by wrist plates on the same
rocker shafts which carry the wrist plates of the

Corliss exhaust valves,
To be continued.
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IN THE WORKSHOP

Tapping Attachments
for the lathe
by J. A. Radford

TaPPING in the lathe where the tap is held in the
drill chuck in the tailstock and the work is pulled
around while held in the headstock chuck is a
hazardous procedure in the smaller BA sizes, and
is a strenuous and slow procedure in the larger
Whirtworth and other sizes. While I have not yet
broken a tap by these methods, I have been filled
with apprehension while tapping down to 12 BA,
The difficulty of pulling around the chuck while
tapping, say, §in. Whit. and at the same time
preventing the drill chuck from turning in the
taper of the tailstock, with the possibility of scoring
the taper, has left a lot to be desired as an efficient
workshop practice.

I have, therefore, designed two tapping attach-
ments which take care of all sizes and threads from
12 BA to 1 in. Whit., for use on the two screwing
slides of my quick change attachment. They will
fit also the normal screwing shanks or die-holder
shanks with MNo. 2 Morse taper; the advantage of
the guick change fixture is that the tailstock does
not need to be withdrawn to remove the tapping
attachment, merely rclease and lift straight up.

The smaller of the two tappers has two collets,
one }in, and the other § in. and has a knurled
shank for tapping the smallest sizes and a four-
pronged star for tapping the larger BA sizes from
5 w 2 and including 5/32 in. and  in. The
larger tapper has three collets, the | in. size takes
care of No. 1 and No. o BA and 7/32 in. and } in.

A place for everyihing, and evervrhing in 15 place,
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and the { in. size adjusts to all those taps with
shanks above 1 in. and up to % in. and the largest
coller is % in. size which will handle taps with
shanks from {§ in. to { in. which includes { in.
taps.

This larger tapper has a single lever which
swings to the right to clear the clutch teeth and
in the righr angled posidon the clutch teeth are
engaged so that the tap can be engaged in the
work, the tap advanced and relieved to clear chips,
then swung to the right. Further clutch teeth are
then engaged so that the tap can be further
advanced. The work meanwhile is held stationary
in the headstock chuck by engaging the back gear
or mandrel lock, and there is no twisting motion
on the tailstock as the fixture turns freely on its
spigot, thus relieving the milstock key and keyway
of a lot of wear,

All the parts are made of mild steel with the
exception of the five collets which are made of oil
hardening, non-shrink tool steel and the two
phosphor-bronze bushes which fit the shanks of
the two die-holders, one being } in. and the other
§in.

For the main body of the smaller tapper, a piece
of 1} in. free cutting b.m.s. was cut off and faced
each end to 3} in. long, centred while held running
true in the four-jaw chuck on one end only and
drilled 23/64 in. for a depth of 3 in. only, then
redrilled to % in. for a depth of 2 in. and bored o
J620 in. and machine reamed to the bottom of the
counterbore, namely 2 in. to the end of the reamer.
The balance of the hole, stll 23/64 in. and 1 in,

The two rappers with five collars,
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long was bored to run true and reamed # in. which
was about the maximum length of the reamer,

A freshly turned stub mandrel §in. dia, to
tightly fit the § in. reamed hole was made ready
in the three-jaw chuck and the piece tightly
twisted on. The end of the piece was now centred
and the part turned to the drawing, namely, down
to Iin. dia. for a length of 2} in. leaving 1 in. of
the full size, which was very lightly skimmed to
clean up and then the end was turned and screw
cut §in. % 26 t.p.i. for a length of | in. without

& z-ba'BSF alen
u screws ot 90
¥B collet ,,

Al ]
1]

LR

e 4 | —

| W 1
I S kg™ .
30T, 20 DP D!Lﬂdep'; 116 = g “ud g

QUICK CHANGE
DIE HOLDER B D

undercurting the end of the thread. The dies
were now run over the thread to size it. The
centred end was drilled 23/64 in. and bored to a
depth of } in, only to .380 in. The 17 in. end was
knurled with a medium knurl. The four holes for
the star spokes were marked out with the dividing
attachment before removing from the lathe, by
means of a square drilling bush under the toolpost
and the electric drill. After removing from the
mandrel it was transferred to the drilling machine
and the four holes drilled into the centre, reamed

Spherical furn
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e *
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7/32 in, dia. and tapped $ in, BSF, as also was the
grub-screw hole a } in. from the shoulder.

The phosphor-bronze bush is 17 in. long and s
turned outside to .0o15 in. larger than the reamed
hole and bored to .501 in. as it will close down this
much on pressing in. After removing drilling
bures from the §in. reamed hole and firing the
four star spokes, which should remain clear of the
reamed hole after tightly screwing in, the bush can
be pressed home, which will leave a space for oil
at the end of the bush, The bush can now be
reamed by holding the piece in the hand with the
reamer in the lathe or drilling machine,

I bad a piece of {} in. A/F hexagon steel left
over from a previous job, which I used for the
tightening nut, bur this could be made from
round b.m.s. with a flange and tommy bar hole or
holes, although I prefer the hexagon steel and
spanncr. This was drilled right through g/32 in.
and bored to a depth of § in. to 37/64 in. and with
the top-slide set at 30 deg. the end of the hole was
bored until the angle mer the full diameter of the
hole. The bore was then screw-cut 26 t.p.d. and
the plug tap run in to size the hole, Then parting
off at 1 in. long, a screwed stub mandrel was
made and the nut screwed on and rned outside
to just remove the hexagon lcaving § in. and the
end chamfered to 30 deg. and faced off so thar the
end dia. was | in. and the length was 1} in.

With the exception of the collets which we will
leave until the last and make them all together,
this completes the smaller tapper.

The large tapper

The larger tapper main body has to be case
hardened on the clutch teeth and also on the 1 in,
dia. journal for the fulcrum sleeve, and as this would
result in distortion if the piece were completely
machined before hardening, we have to adopt the
following procedure,

Cut off a piece of 1 in. b.m.s. to 3} in. long and
get running true to gauge in the four-jaw chuck,
Turn to 1 in. for 1} in. long and from 1} in. from
the end up to the chuck jaws turn to 1} in. dia,
Set up the indexing attachment for 30 divisions
and the milling attachment for zo D.P. and mill
30 tecth o a depth of .058 in. only, This is the
dedendum of 20 D.P. and as the 1.50 in. dia. of
the steel is the pitch circle diameter of 20 D.P. we
will have the bottom half of the teeth of a gear which
will form an excellent elutch. Now remove from
the lathe and case harden thoroughly, but do not
quench out, that is carburise only, the teeth of the
clutch and the journal.

Set back in the chuck in the same position,
running true to dial and turn 4 in. off the end and
turn the previously murned part up to the chuck
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jaws to 1 in, This will remove the carburising
from these surfaces and the piece can now be heated
to bright red and quenched in water. I forgot to
say that the I in. % 20 tp.i. on the end of the
journal to a length of } in. should alse be screw-cut
before quenching out.

Ser back once again in the four-jaw chuck to
exactly the same place and to dial gauge again to
run true on the journal and clutch teeth and centre
the end and drill and bore to .745 in. for 2 in,
length and drill and bore to .620 in. for the balance
of the length. This can now be machine reamed
to § in, right through, as the reamer will be long
enough and also the outer end of the bore can be
reamed § in. for the full 2 in, length,

A proper mandrel should now be prepared o fit
both the § in. and the § in. reamed holes to make
a good true running job and the piece can now be
turned to the drawing and the total length is faced
up to 3§ in. and the I in. % 2o t.p.i. screw-cut to
Iy in. long. Two } in. Allen grub-screws are
fitted ar 9o deg. at | in. from the shoulder to hold
the collets.

The phosphor-bronze bush is also 1f in. long,
<752 in. o.d. and .626 in. rcamed hole. This is
pressed in and the reamer run through again as
it will close in. This completes the main part of
the large tapper and the nut I made from a picce
of 1§ in. A/F hexagon steel which I happened to
have in the scrap box, but this again could be made
from round b.m.s. with a good solid tommy bar
to tighten it up. The tommy bar should be 3 in.
at least, which is why I prefer the hexagon rod.
The piece is drilled right through 13/32 in. and
bored to 1} in. length to 4§ in. dia. and screw-cut
20 Lp.. to a nice fit on the main body, and taper
bored 30 deg. the same as the smaller nut.

The retaining collar 1} in. dia. and } in, wide can
also be bored to {} in. and also screw-cut 2o t.p.i.,
to fit its thread on the other end of the body.
This part is firred with a 4 BA Allen grub-screw.

The put is finished off outside to clean off the
hexagon leaving } in. hexagon and to a total length
of 1{ in. murning off at 30 deg. leaving the end
# in. dia.

The fulecrum sleeve is of mild steel and is also
case hardened all over after finishing. It is bored
a free fit on the 1 in. dia, case-hardened journal,
and is spherically turned outside to 1} in. dia. the
centre of the spherical urning being set at 4 in.
from one end, leaving the opposite end at 1} in.
dia. Two ] in. BSF holes arc tapped across the
diameter at ¢ in. from the end, bringing the holes
to the centre of the spherical turning and at right
angles to these two holes ancther hole {4 in. wide,
bur elongated to 4 in. long, is drilled and filed up
to fit the limir pin and sufficiently long to clear the
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clutch teeth on the driving dog, when this is made
and fitted up. Do not therefore harden out until
this slot is checked with the driving dog. The
two fulcrum pins and the limit pin can be made of
silver steel and the fulerum pins fitted temporarily.

The driving dog, a piece of 2} in, round b.m.s.
1} in. long, is held in the four-jaw chuck o run
true, faced off and bored right through to 1.40 in.
and then counterbored to 1.505 in. for a length of
¢ in. Chamfer the outer edge of the hole. Then
with an internal pointed tool such as a screw-
cutting boring tool, mark & ring inside the hole at
{ in. from the outer edge. Reverse in the chuck and
get running true. Mark two radial lines 6o deg. or
one-sixth of the circle with a lathe ool and now
proceed to remove with a hacksaw the unwanted
metal, sawing along the two radial lines down to
your circle marked inside the hole and after marking
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a circle on the outside of the piece, saw down to
remove all but the 6o deg. segment as per drawing,

This segment is now slotted for 30 teeth to a
depth of .058 in, using the indexing atrachment and
the slotting attachment (3 January 1969) with a
shaped tool which should leave teeth which will
fit closely the mating teeth, but will not quite
bottom; this will need to be found by trial and
error.

The sawn surfaces can now be dressed up with
a smooth file and the two fulerum pin holes drilled
and reamed § in. to fit the fulerum pins, these are
in the centre of the § in, wide part and are truly
radial and also the ! in. tapped BSF hole for the
lever is drilled and tapped on the same line, but
at 9o deg. to the other two holes and in the centre
of the segment part,

To be continued
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“NIGEL GRESLEY”
A 5 in. gauge Great Northern Railway 2-8-0 goods locomotive

Cab and Running Boards

Continued from page 344

by Martin Evans

THE RUNNING BOARDS are made up from seven
separate pieces, three each side and one section w
lic berween the frames ahead of the smokebox. In
addition, there is a section which we can call the
footplate, on which is mounted the usual wooden
floor for the enginemen,

Looking at the general arrangement drawing,
page 1014, October 18, 1968, the impression is
given thar the running board is in one piece from
the top of the steam chest back to the cab; but in
actual fact, a break has to be made at the link
bracket, which is the widest part of the engine.

The running boards outside the frames are made
from flar hard brass 27 in. wide x | in. thick
The valance edging or hanging bar is made from
fr in. * f in. % & in. brass angle, except for
the “ shaped ** end at the front buffer beam, which
can be cut from ) in. sheet material. My usual
method for securing the angle o the sheet is to
drill clearing holes in the angle and tap the running
board 8 BA to martch; roundhead brass screws are
then put in tightly, from undernearh, any excess
being cut off ar the top, and then filed flush. When
each section of running board is completed, the
angles are sweated over on the inside with ordinary
soft selder. However, the section which lies above
the cylinder requires a little bracket o hold it to
the frames, which is better than trying 1o screw it
down to the steam chest cover—especially as this
item is not quite horizontal. This little angle
should be silver soldered to the running board,
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using Easyflo, so this must be done before any soft
soldering is carried out,

Slots are required for the lubricator driving arm
in the left-hand running board and for the reversing
arm in the right-hand side,

Some builders may have difficulty in bending the

; 3 W ;‘ It
e

l Links to be
brazed

HOOK AND LINKS 2 OFF BMS
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angle at the rear end of the running boards. The

radii here are quite easy ones, and if the angle is
annealed, and the bending carried out in stages, it
should not give any real trouble. An alternative
here is to use a short section of  in, square brass.

The rear sections of the running board are
supported by two short pieces of 14 in. » 1 in. x
1 in. steel angle, and of course by the | in. angle
on the drag beam. The former may be flush
riveted on, while two or three hexagon-head steel
screws can be used for the rear end; 6 BA is heavy
enough here.

Before 1 furger, there was a slight error in the
dimensions given in the cab drawing on page 442,
May 1 issue. The overall width across the running
boards should be 9f in., not g} in.

The Cab

There are two distinct wayvs of tackling the cab,
One method iz to make the front or spectacle plate
first, finishing the radiused corners o size, then I
attempt to bend the cab sides and roof in one
piece, which is not an easy task for anyone un-
accustomed to sheet metalwork, though easy
enough to the * professional.,” Another approach
15 to tackle the bending first, then when the right
shape has been achieved, the combined cab sides |
and roof are laid against the flat sheet to be used for
the spectacle plate, and a line scribed all around the |
inside. I think I shall make mine this way, as it is
casier !

There is of course no reason why the cab sides
should not be made combined with one half of the |
roof, a join being made along the longitudinal l
centre-line of the roof. But although this would

l

~ 4'Check on job I

certainly make the bending easier, the joint would
show up rather badly, unless disguised by some
form of roof vent. Which reminds me, I have been
unable to discover whether these engines had any

|
-
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BLOWDOWN WVALVE

kind of roof ventilator. None of my photographs
shows this very clearly, Perhaps one of our readers
who was familiar with this class will be able to tell
us. As the cab roof is a very short one, by modern
standards at least, there is really no need to cut
anything away for driving purposes, but a decision
on this I can safely leave to the builder’s own ideas,

There is a small point worth noting before
marking out the spectacle plate. If the lagging is
carried right to the end of the firebox, inside the
cab, then the cut-out for the firebox will be struck
at 3} in. radius; but if the builder prefers to finish
the lagging in front of the spectacle plate, then the
required radius of cur-our will be 3 in. exactly.

As for the “ spectacles ™ themselves, my own
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YACUUM BRAKE PIPE

preference is for glass, rather than perspex. 3/32 in.
thick glass in this size is fairly strong, and this is
held on to the inside by a thin frame, made from
132 in. thick brass sheet, held up to the spectacle
plate with 12 BA roundhead brass screws, put into
tapped holes in the spectacle plate, and filed off
flush on the outside.

I do not think that T have referred to the question
of how the boiler is held down at the rear end.
The exact height of the boiler above the frames is
determined by the saddle and smokebox, so no
adjustment is possible at the front, once these have
been made and fitted. All that is necessary, then,
is to “jack up ™ the rear end of the fircbox uniil
the barrel is exactly horizontal, after which the
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four pieces of angle comprising the expansion
brackets are made up and fitted. The drawing
should make this quite clear, The lower angle—
thar is the one which is bolted to the frame, should
butt up against one of the running board support
angles, just clearing the trailing coupled wheel ar
its rear end.

The steps hardly require any description. They
are made from ; in. b.m.s. and are prevented
from being pushed out of line by a slanting strip
artached to the back and bolted to the frame at a
convenient spot. The overall width across the
steps should come out ar very slightly less than the
widest part of the engine, which as mentioned
previously, is the expansion link bracket.

The original engines were firted with three-link
couplings at the front end; but I am not certain
about the rear end. As they were not designed for
fast ** fitted ™ goods trains, I can see no reason
for fitting screw couplings. In any case, Gresley
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was currently building his 5 ft. 8 in. 2-6-0's for
coping with the fast goods of the period. Mild
steel wire, § in. dia., is used for the links, A simple
bending jig should be made up to ensure that all
three links are exactly alike. The top link should
be bent up 1w final shape and then opened out
again just sufficiently to ¢nable it to be put through
the hole in the hook, closed again and then brazed.
In fact all three links must be brazed or silver
soldered, otherwise they will very quickly be pulled
open in service, To make the job easier, fix the
hook on to a suitable piece of steel bar, with a
wire hook at the other end looped through the
outer link, so as to pull the links out almost taut.

Buffers

The buffers used by the old Great Northern
Railway were of very simple design. Gresley used
the Ivarr type on his ecarlier designs; the more
elaborate type with the springs behind the buffer
beam came in with the three-cylinder locomotives.
They are straightforward turning jobs from free-
curting mild steel. The stocks are urned down to
fin. dia, and threaded 26 t, to take 2 nut and
washer ar the back of the buffer beam, while six
& BA screws—hexagon-head with § BA size heads
—are put through the flange of the stock into
tapped holes in the beam. The spindles are cut
from - in. dia. silver steel threaded 2z BA at each
end, and fitted with 2 BA nut and locknut on the
back of the buffer beam. The springs are 16 s.w.g.
and Messrs. Terry's of Redditch can supply
something suitable—which will save us rather a
tough job trying 1o wind our own. A drawing
of the buffers and also the footsteps will appear in
the next issue,

Returning now to the remainder of the boiler
fittings, we need two blow-down valves, and the
design of these follows the valves described for
Somplex, using a loose bronze ball in a housing,
instead of the more usual * needle ™ type spindle.
The waste pipe, of | in. dia. copper, should be
annealed, polished, assembled, and then bent to
clear the back of the driving wheel, as shown. A
special key may be made up to fit the spindle of
the blow-down valves, which should be used after
every run.

NEW NIGEL GRESLEY DRAWINGS

10,236 Sheet 6. Brake gear, cvlinder drain cocks.
smokebox and details.

Sheet 7. Cab fittings, saddle, grate, ashpan, chim-
ney, dome, running boards. Price 8s, 6d. each.
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EccentrIcS for model locomotives are convention-
ally made up using mild steel sheaves and cast
gunmetal straps. This is fine so far as materials
are concerned, but where the eccentrics are as
conspicuous as they are on a traction engine,
gunmetal straps do not look all that true to life.
An alternative here, having good wearing properties,
is & mild steel strap running on a cast iron sheave,
Either type is equally easy to make, and it is up
to you which you adopt. Just for the record, I
used the mild steel/cast iron version.

First, dig out a stub end of § in. dia. rod, or turn
down } in. or so on something bigger to serve as a
gauge for the sheave diameter and the bore of the
straps.

The sheaves are quite straightforward to machine,
using either § in. mild steel rod or cast iron stick.
Face a short length in the three-jaw, and make a
tiny centre indentation with the small centre drill.
With the dividers set to 4 in. radius, mark a circle
on the end, using the indent as a centre. Mark in
the full } in. dia. circle, then when that is checked
true to size the } in, radins—which is the eccentric
throw—must be reasonably true. Mark a centre
punch dot somewhere on the circle, exactly on the
line,
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Continued from page 447

Both sheaves can be turned together to ensure
producing a matched pair. Turn the §in. dia,
centre portions with the square ended parting tool,
leaving enough of the full § in. dia. between the
grooves for parting off and light finish facing. The
4y in. width of the grooves is too narrow 1o accept
the normal micrometer anvil, so it is a case of
careful feeling with the calipers, comparing the
turned portions with the gauge piece. When both
grooves are to size, transfer the piece to the four-
jaw and get the punch dot on the } in. end circle
running dead true, Go in fairly deeply with the
centre drill, drill in about § in. deep with letter N
or 19/64 drill, and D-bit to % in. dia. Back in the
three-jaw, part off each sheave separately, facing
the outer side of the second one before parting it
off. With careful light chucking you can just about
hold each sheave to face up the parted side. In the
middle of the groove at the point farthest away from
the bore, drill through into the bore No. 44 and
tap 6 BA. The sheaves will be locked on to the
crankshaft by a 6 BA Allen grub-screw, } in. long.

Cast straps will already be roughly to shape; for
mild steel ones, a short length of 1 ® { in. bm.s.
bar provides the material. Mark out the shape of
one strap on the end and where the split line comes

First assembly
of the monon—
made easier by
the remporary
onsission of rhe
Jromi specracle
plate.
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berween the two halves, mark in two lines, as far
apart as a saw cut will need, This is another case
where by far the neatest result comes from making
the cut with a slitting saw. File out four corner
notches to produce the faces for bolt heads and
nuts and mark in the bolt hole centres,

Starting with the smallest centre drill, drill the
3/32 in. bolt holes, going halfway through from each
end. If you do it in the lathe, a short dummy
centre turned on the end of a stub of | in. rod and
held in the tailstock chuck will hold the piece in
line up to the drill.

With the holes drilled, saw the picce in half
between the marked lines, lightly clean up the cut
surfaces and bolt together again, Mark a centre
punch dot exactly on the joint line in the middle,
chuck truly in the four-jaw with the centre dot
running rruly, and drill through and bore out to a
nice running fit on the gauge piece. Finish file to
shape. Clamp undcr the toolpost or on the vertcal-
slide to mill the i in. flat on the lug for the eccentric
rod and to drill the lubn::an.ng hole.

Mﬂ ;H

Eccentric vod with assembly fip.

The rods are shaped from strips of §in. »
1y in. mild steel, a full 2§ in. long. Start with the
forked ends that embrace the expansion link, File
up a couple of short blocks of steel { in. thick by a
full } in. wide for silver soldering to the rod end.
When you have an appreciable area o be silver
soldered to another surface, as in this case, a useful
tip is 1o bump three centre punch dots on one
surface. When the pieces are then clamped
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MOTION™ WORK APERTURES IN
FRONT SPECTACLE PLATE

o
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together for silver soldering the tiny lips of metal
thrown up around the punch marks stand the
pieces just those few thou apart sufficient to let
the solder flow freely berween, making a thoroughly
sound joint, When the blocks have been silver
soldered on and the rod cleaned up, mark the centre
of the pin hole and drill squarely 3/32 in.

The rod can now be clamped tghtdy with a
toolmaker’s clamp to the side of a lathe tool blank,
held in the toolpost in the normal way, for cutting
the slot forming the fork—again with the slitting
saw, Round off the ends with the linle % in.
packing piece and the { in. buttons,
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It is highly necessary that both rods should be
the same length, and this is casily arranged by
adjusting the rod length on a simple jig. On any
odd stout strip of metal—say, § in. » § in.—mark
out a couple of points 2} in. apart. Drill both
No. 48 and tap 7 BA, Screw a stub of 3/32 in. rod
about 1 in. long into one, and in the other use a
7 BA bolt to screw down a slice parted off the
§in. dia. gauge—drilled centrally 7 BA clear, of
COUrsc,

Peg the forked end over the 3/32 in. stub and
mark the other end for cutting to length to fit the
flat milled on the strap, the strap sitting over the

MODEL EMGIMNEER 15 May 1970



§in. disc. Bend the % in. sideways set in the
lower rod before adjusting to length, else it will be
fractionally short if this is done later, When
adjusted 1o length, rivet the rod end to the strap
lug with a couple of § in. iron rivets, countersinking
the ends and filing flush. Do not bother to use a
proper dolly to support the rivet heads, but rest
them on a flat surface; this will produce a neat
flattened ** pan head,” taking up little room, Nore
that the rivet heads come on the outside of the
rod in each case. Finally finish file to shape,

If the connecting rod and the completed
cccentrics are now fitted up, the eccentrics can be
adjusted on the crankshaft so that everything lines
up squarely, allowing the shaft to take up its proper
position berween the bearings. This in turn enables
the shaft to be marked exactly where the keyways
for the gears and flywheel should come—if you
have not already cut them.

Curtting the kevways is a straightforward end-
milling job on the vertical-slide, using the 3/32 in.
cutter as for the other shafts. The key in the gear
cluster is a parallel one, tghtly fitted.

A job held over from the early stages could now
be completed, and that is cutting the clearance
slots in the front spectacle plate for the connecting
rod and eccentric rods. The drawing shows the
sizes and locations as they come for my plate, but
in case you differ slightly, the holes could be cur
undersize for a start, and then opened up to provide
symmetrical clearances all round the rods,

The flywheel is an iron casting, again straight-
forward machining. After a rough clean-up, it can
go ecither in the three-jaw or on the faceplate,
clipped down over the spokes, If you machine it
in the chuck, it is highly unlikely to run truly
straight off, but by gripping it with the inside jaws
inside the rim you can probably find one place where
it runs truer than anywhere else. Lirtle pieces of

thick paper or card packing under one or more
jaws should soon get it running prerty true,

Held in this way, you can machine the outside
of the rim, the outer rim edge, the hub and the
bore all at the one setting. Tt can then be reversed
in the chuck, holding it over the outside of the rim,
bur only halfway into the jaws for facing the other
side of the rim and planing the keyway, To be
correct, the rim should be slightly *° crowned,” ie.,
the surface is slightly convex for use with a belt on
the rim, and this can be done either by filing with
the wheel mounred on a true-running mandrel, or by
the use of a hand graver. The rim should be very
smoothly finished—a sort of * dull polish "—and
you can get this effect by using progressively
smoother grades of emery cloth while running in the
lathe, finishing wp with the last application using
it oiled,

The flywheel is held on the crankshaft by a gib
headed key, which allows of it being withdrawn
for removal of the crankshaft. This could be very
slightly rapered in depth so that it taps in tightly
before the head contacts the end of the wheel hub,

The flywheel is fitted on the crankshaft so that
the end of the hub protruding farthest goes next
the bearing, standing the rim of the wheel far
cnough away from the hornplate to clear the
steering shaft. The positions of the gear cluster
and flywheel on the crankshaft regulate the crank-
shaft end float.

With all these various components fitting together
nicely, the way is now clear for finishing off another
little postponed job, and that iz drilling the holes
in the gear lever bracker for the locking pin. With
the crankshaft gear cluster and flywheel in position,
you can locate the three positions for the second
shaft gears exactly, spotting through the lever for
the pin holes in the bracket.

To be continued

RECORD REVIEWS

“ MNorth British Engines ™
Argo Transacord. Mono EAF 148, 45 ropan.

This recording was made in Scotland and includes
the sounds of some well-known M.B. and LMN.E.R.
locometive classes. They include C.15 4-4-2 tanks,
* 3lem,” * Scott ™ and * Dircctor ™ class 4-4-0's, V.3
2-6-2 tanks, 0-6-0's of class J.36 and a standard Class
5.

“ The Railway to Riccarton ™
Arge Transacord. Srereo ZTR 126, 33 r.pom,

A recording, made in 1961, of ex-L.N.ER. steam
locomaotives at work on the * Waverley ™ route, between
Steele Road and Riccarton Junction, at Stobs and at
Hawick.

Among the locomotives heard are A3 class
* Pacifics,” V.25, B.1 4-6-0's and K.3 * Moguls.”
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“ The Knotty,” a Musical Documentary
Arge Transacord. Stereo ZTR 125, 35 r.pon.

This is a musical decumentary about the great days
of the railways, and in particular the North Stafford-
shire Railway—*" The Knotty "—from the stage coach
era to the railway amalgamation of 1923, It has been
adapted from Peter Cheeseman's 1969 production of
“The Knotty " for the Victoria Theatre, Stoke-on-
Trent, with the cast of the theatre and the voices of
railwaymen who worked on the Morth Staffordshire
Railway.

An interesting and unusual record.

* Steam in the Worth Valley ™
Argo Transacord. Morno EAF 149, 45 r.p.om.,

A recording made recently on the Keighley and
Worth Valley Railway., The locomotives heard include
* Black Five " Mo, 45025, 1.72 class 0-6-0 tank No.
69023, 0-6-0 saddle tank No. 63 and “ U.S.A” class
0-6-0T Mo, 72.
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A Decade of Progress at Guildford

G. F. Asplin reports on the Guildford Model
Engineering Society

In 1959, the 24 members of Guildford MLE.S.
were without good club facilities and a permanent
live steam track, so they approached the local
council to try and obtain a new site with room for
a club house and a live steam track.

Their gquest was successful, and as shown in the
photographs, the pick and shovel brigade were
hard ar work that vear, the foundation stone being
laid by the Mavor of Guildford on October 3, 1959,
and the shell of the building being completed by
the end of that vear. During the winter of 1939-
60, the sections of the live stcam track were
assembled in the club house, and track laying was
completed during 1960, to provide a track approxi-
mately 660 fr. in length.

As originally laid, the steepest rising gradient was
1 in 43, and this proved very chfficult for passenger
hauling and the operation of small locomotives,
which were in a majority. The only 5 in. gauge
locomotive available for passenger hauling at that
time was the Halton tank Tawrus.

By 1962, the membership had increased to 40,
and there had also been a steady increase in visitors
on open days. To ease locomotive operation, it was
decided to construct a cutting and reduce the
maximum rising gradient to 1 in 65. The pick and
shovel men were again busy during the winter of
1962-3, when the curting was completed and auto-
matic colour light signalling installed. The signals
protect the arrival and departure platforms and the
swing bridge to the steaming bays. In 1965, a
station was built; this serves as a ticket office and a
store room for passenger trolleys,
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At the same time as the live stcam members were
improving the outdoor track, the 4 mm. en-
thusiasts were busy constructing a permanent lay-
out in one half of the club house. This is a circular
lavout of approximately 14 fr. diameter, and is laid
out to provide continuous running.

In 1966, it was decided to make radical changes
to the live steam track. A new design of turntable
was built to provide easier access to the steaming
bavs, and the lifting section of the track was re-
placed by two swing gates, complete with the neces-
sary locking devices, During the winter of 1966-67,
the cutting was deepened, and other parts of the
track were raised, so that the ruling gradient is
pnow 1 in 100, The gradients make for interesting
driving, but are not stecp envugh o make loco-
motive operation difficult.

By 1967, the membership had increased to 58,
and the amount of room then available in the open
part of the club house was insufficient for meetings,
film shows, catering on open days, etc. Early in
1968, it was decided to enlarge the club house by
building a new kitchen and store room. Plans were
drawn up and approved, and during one of the few
fine weeks during that very wet vear, two members
completed the outer structure. Since then, the
interior has been completed and the Society now
has a large well-equipped kitchen which enables
the catering staff to cope with the provision of re-
freshments for the ever increasing number of
VISitOrs,

The Society's summer programme for open days,
etc., is to hold them on the third Sunday of June,
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efthhowse
wrrder
CONSIPRCIION

i rgse.

MODEL EMGIMEER 15 May 1970



July, August, September. In 1968, the first Model
Traction Engine Rally was held in conjunction
with the July Open Day. This event was s0 popu-
lar, with both visiting traction engine owners and
visitors, that it will become an annual event,

Another regular feature has been a two-day
exhibition in September. This vear however, due
to rising costs in tentage, etc., the exhibition will
be held later in the year as an indoor event only.
So, at the end of ten years, the Society has a mem-
bership of 65, with the likelihood of a steady in-
crease, a2 well equipped club house, a permanent
live steam rrack, and a 4 mm. layout with track
circuiting, stations and all lineside features, The
operation of this layout is always a popular feature
on Open Days. The number of visitors attending
our Open Days has increased in recent years, and
the three available 5 in. gauge locomotives, the
Halton Tank, a Maid of Kent and a Speedy are
hard worked on these days. 1970 will see a § in.
gauge * Hall ™ in steam, which will be an interest-
ing addition.

In 1969, a gauge “ O " section was formed, which
has an ever increasing number of enthusiasts who
are busily constructing a portable layout, the high-
light of which is a girder bridge. No doubt, in the

near future, gauge “ 0" live steamers will be in
operation; at least one member is building the M.E.
Royal Scor.

The future will be mainly a period of consoli-
dation, with improvements to track drainage, an
addition to the club hLouse to provide accom-
modation for the gauge *“O" layout and other
equipment, completion of the steaming bays with
compressed air, water and electricity available at
each bay, and other detail improvements. With
major construction work complete for a ume, more
time will be available for social activities, a com-
prehensive summer and winter programme, and for
model activities.

Club members are busy finishing Ajax the club
locomotive, which together with an jax chassis
recently donated will, when finished, provide a use-
ful addition to the live steam stud. Many models
are under construction, the majority being loco-
motives in gauges from “ 00" to 5§ in. and in-
cluding a “ Schools,” Springboks, Speedys, Stirling
* Single," Maisie and many others. Other members
are constructing such varied models as a traction
engine, 4 mm. rolling stock, stationary engines,
internal combustion engines and model cars—a
really wide selection. m]

w

NOTES ON CYLINDER
COCKS AND INJECTORS

by Jim Ranford

Since the publication of my article on steam
operated cylinder cocks in Model Engineer in
MNovember 1968, several queries have come to
hand, Strangely enough these have been in
relation to the control valve. I had assumed that
previous contributors would have dealt with this
adegquately and I didn't bother o go decply into
this aspect, except to point out that an exhausting
type of valve was necessary.

The types that I used on my engines, although
doing the job, had a tendency to leak, there being
such a small bearing surface between the ports,
and were difficult to lap effectively. In an effort
to overcome this problem and particularly in view
of the possibility of devising a leak-proof system
for air brakes, I considered incorporating O rings
in a control valve; it occurred to me that a system
along the lines of a simplified piston valve might
serve the purpose. A prototype was made which
proved wvery satisfactory and, besides being
absolutely leak-proof, was considerably easier to
make. Whether or not 1 can claim any originality,
as far as I am aware the one I have evolved has not
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been described in Model Engineer before. Its
simplicity and ease of manufacture, as well as its
leak-proof quality, 1 consider a grear asset and
worth bringing to the arention of other enthusiasts
who might be contemplating the use of such a
device,

The minimum stock size O ring has a bearing on
the diameter of the * piston® which is |} in.
Travel is only important to the extent that the
relevant ports are opened or closed in their correct
sequence. The method of operation is optional; [
used a cam arrangement so that it was in keeping
with the cab layout, but a lever would be just as
effective and could be left to individual require-
ments.

A picce of }in, dia. brass with a }in. hole
drilled 1{ in. deep forms the body. Holes for
outlet to cylinder cocks, steam inlet and exhaust
are shown in line for clarity but their position on
the periphery of the body is optional and can be
placed to suit the circumstances encountered in the
cab layour or as illustrated in the sketch. The
important thing is to have them the right distance
apart [ongitudinally. In the instance shown it is
i in, pitch but this could be varied so long as the
grooves and lands on the piston are made 1o suit
and the amount of travel is adjusted accordingly.
The skerches shown illustrate the dimensions used
in the one on my engine but one was also made
with  in. travel which proved quite sarisfactory.
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CYLINDER COCKS CLOSED POSITION

The piston or sliding part, for wanr of a better
term, is a simple rurning exercise and the grooves
are made in accordance with the requirements of
the O rings, in this case 3/32 in. wide and .057 in.
deep. Pirch is naturally governed by the pitch of
the holes, as the illustrations show. A good way
to see what happens is 1o draw on separate pieces
of paper a sketch representing the body with its
holes at the required pitch and another showing
the grooves and O rings. Place these together and
slide them in a similar manner 1o the operation of
a slide rule and the whole picture of operation will
becomes obvigus,

My method of operation is to twist approximately
one turn, thus moving the piston, in or out as the
case may be, a distance of } in. This is achieved
by a groove formed by milling with the end of a
slocombe drill (good tip here) set up in a small
toolpost milling attachment. The lathe is set up
to cut 4 t.p.d. and the mill is fed into the job by
the cross-slide. Operation of the lathe is by hand
and from the lead screw as the gearing is more
suited for driving in that manner for this particular
purpose, I found this a very effective and simple
method of forming what is virtually one turn of a
very coarse thread. A simpler method of operation
would be to mill a straight slot, instead of the
foregoing, to engage the end of the set-screw and
use the simple push-pull motion used in some
electric switches,

Digressing for a momenrt if [ may, and since O
rings arc the essence of the exercise, I find them
one of the greatest innovations for the model
engineer in many a long vear., I have used them to
great advantage, as many others have done, for
such things as piston rings, secaling in place of
packing glands, seating in clack-valves and even
injectors and also to make a more efficient non-
return valve for the water pump in my caravan.
Food for thought ?
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Mounting in the cab can be achieved by a circular
clamping arrangement or, as I have done, by
support by the pipes only, unorthodox perhaps but
evidently quite adequate.

I have not yet had the opportunity to try the
idea as, say, a steam or air brake valve but it should
work satisfactorily. The only doubt in my mind is
whether or not there would be adequate control,
Only experiment would determine this and for the
time being I must leave this for others o toy
with.

Operating injectors
To obtain the best results from an injector due

regard should be given to the following points:

1. It is absolutely imperative that there be no air
leaks in the water feed line; also place the
injector in an accessible position on the engine,
not under the footplate where it will get hot.

2, Sharp bends and any other form of restriction in
the feed water line must be avoided.

3. Plug type cocks are not recommended, they have
a tendency to leak air when slightly worn.
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4, It is preferable for the water valve to be placed
in a sump below the bottom of the tender so that
it is always immersed in the water. (This reduces
the possibility of air leaks).

5. Always mamntain caps on the injector and water
unions when not in use to prevent the entry of
foreign matter and also incorporate a filter at the
control valve,

6. It is advizable to take the injector off the engine
when not in use and store it in vinegar and
water (say 50-50) 1o prevent the accumulation
of water impurities on vital places in the injector.
This is particularly =0 of some water supplies.
If these deposits do gather, a 24 to 48 hour
soeking in the dilute vinegar will usually remove
them. A pointed match can be used in the cone
throats to help. Steam and delivery cones must
be removed to do this.

All testing has been carmied sut with water at
70 deg. F. The performance will vary as this
temperature varies: above it will fall off and below
it will improve. As the temperature of the water
rises or the steam pressure falls, dribbling will
occur at the overflow but the imjector will still
work within certain limits.

To operate: furn on the water first, wait a few
seconds, sav, three or four, then turn on the steam
fairly quickly and fully as usually a good flow of
steam is required. The few seconds wait is 10 ensure
that water 15 flowing freely from the overflow. 1If
the injector does not pick up, turn off the steam
and trv agamm. If dribbling is evident or water s
running from the overflow, adjustment will be
necessary by slowly closing the water valve, This
adjustment 15 invarniably reguired. If the stage s
reached where at 15 almost closed and spluttering
begins, a quick “off on™ flick of the water valve
will usnally seat the ball valve and start the drv
feed. The same result can be achieved by pinching
the water feed tube quickly between the thumb and
forefinger. Both methods induce a water hammer
effect which slams the ball valve on to its seat and
provides a good seal, So-called flicking the warter
feed valve 15 sometimes used on full-size injectors

to start them.

As the boiler pressure decreascs so the water
valve will need adjusting as before by slowly closing
to maintain a dry feed. This is only desirable and
not essential as the injector will continue to feed
despite the dribbling. If this does not stop it, try
throttling back the stcam; some adjustment can be
made this way. If it still persists then the water is
too hot or the pressure is too low and no adjust-
ment can be made. This does not necessarily mean,
however, that the injector 15 not feeding.

It is advisable to place a clack wvalve at the in-
jector as well as the one ar ithe boiler, cspecially
where the delivery line is long. This overcomes the
possibility of an air cushion forming in the feed
pipe and causing erratic starting.

Once the injector has worked satisfactorily and
found to be O.K. it should always maintain the
same performance and any failure to do so can
usually be antributed to one or more of the
following :

1. Ball valve sticking or not scaling properly.
{This is the most frequent cause of failure after
having been out of use for a while and is usually
caused by deposits of impurities in the water.)

. Deposits of impuritics on the cones. (The
vinegar treatment and the pointed match re-
ferred to is the treatment indicated.)

3. Foreign matter in the conc throats; scot, ash,

ete. (Usually occurs during runmng.)

4. Air cntering the feed lmme. (Evidenced by
spluttering at the overflow.)

5. Water oo hot or pressure too low or too high.
(Evidenced by water pouring or sguirting from
the overflow. Quite often the injector will still
be working, but not efficiently.)

6. Imjector too hot. (Place on the outside of the
engine where air can circulate and help to keep
it cool.)

Bemember this: air enters the boiler via the clack
valves as it cools down and you can bet your
bottom dollar that it will draw in some ash or soot,
etc., into the injector in the process. so keep those
caps on, (=]

[E¥]

BOOK REVIEW

“ Engincering Workshop Exerciscs ™ (Books 1 and 2).
By €. Chandler and R. Cumber. Forrest Publishing
Co.,, Perlock, Somerser, 5s. 0d. each.

These books, which are primarily intended to assist
students or apprentices preparing for metalwork exam-
inations, contain ecxclusively line drawings of the
various items, with no explanatory text. A special
feature of the drawings is that all dimensions are in
metric terms. They represent utility appliances and
devices for use in the workshop: most of these are of
a familiar type, such as clamps, V-blocks, gauge fittings
and calipers, but others are of a more advanced or
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specialised nature, such as extractors for gears, pulleys
and ball or roller races, presses, assembly vices and
ratchet spanners.

While all the drawings are clear and accurate, a
minor criticism is that in most cases they define only
the individual details of the appliances, omitting
general arrangements to show how they are assembled.
This is no disadvantage in class work which is carried
out under supervision, but may present problems to
the individual worker. The reliance mtinﬁr on draw-
ings or other illustrations, in this and similar publi-
cations, is in line with modern tendencies, but one
cannot help thinking that such books would be im-
proved by a certain amount of explanatory text about
the items and their uses. ET.W.
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SOFT SOLDERS
R. W. Inkster

A RECENT VERY GOOD ARTICLE in Model Engineer says,
apropos the fitting of locomotive fircbox stays, “ All
these should for preference be run over with best-
grade silver solder, but if this is out of the question,
use a high-melting point soft solder. On no account
use ordinary tinman’s or plumber’s solder on the
stays,’”

This advice is sound as far as it goes, but leaves
so much unsaid thar a few words on the subject
of soft solders generally may be of interest to
readers,

The majority of soft solders are alloys of tin and
lead, and can be in any proportion from, almost,
pure tin to pure lead, with or without the additon
in some cases of a little antimony. The antimony
increases the strength and hardness of the solder to
some extent, but antimonial solders should not be
used where zine or galvanising are present.

Solder comes in & number of forms, the com-
monest being Plumber's, in approximately 1 1b,
bars, Tinman’s in E-o0z. or 4-0%. sticks (Note: the
term ** Tinman's ** refers to the size of the stick
rather than the quality), Blowpipe strips, Flux-
cored Wire, Solid Wire, and Ingots.

The eutectic tinflead alloy (i.e. with the lowest
melting point) is 62 per cent tin, 38 per cent lead,
and this alloy melrs and solidifies at virtually the
same temperature, 183 deg. C. All other alloys have
a greater or lesser melting range, the lower being
known as the solidus and the higher as the liguidus,
Between the two the solder is in a pasty or plastic
condition., It cannot be too strongly stressed,
however, that all tin/lead solders commence to lose
strength at temperatures well below the solidus.

MNow, here is the nasty bit! AN tin/lead solders
have virtually the same solidus, varving only bet-
ween 183 deg. C. and 185 deg. C.; the liquidus
varies considerably, but for our sort of use only the
solidus is of interest.

As for the proportions of tin and lead, there is an
ideal solder for every use. For example, plumbers
require a wide pasty range and an alloy of around
27 per cent 1o 30 per cent tin is used (185 deg. C. to
250 deg. C. approximately). This enables lead
pipes, cable ends, ete., to be “ wiped " efficiently
and casily. Such solders are also widely used for
“ filling ** motor car body shells prior o spraying.
The epoxy resin fillers are not generally considered
a satisfactory substitute for body filling metals, at
least in the manufacruring stage.

For general *° tin-bashing * a 40/60 to 50/50 alloy
is normally quite sausfactory. Note that the alloy
is always described by percentages of tin and lead,
with the tin first.
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For electrical connections and the very fine work
often done by model engineers it will be found
advantageous to use a 60/40 or 65/35 solder. These
are very free-running alloys and a pleasure to use,
but the high tin content, of course, causes greater
wear on solid copper soldering-iron bits, but not on
the modern copper-iron bits. Some solders are
made with about 4 per cent copper inclusion to
combat this ** bronzing,”” but I am personally not
convinced of the protective effect and feel it is
somewhat of a gimmick. For really speedy bronzing
of an electric iron bit an 80/20 is superb!

A great many soft solders conform to British
Standard Specification 219/1959, and an abbre-
viated version is given below,

Grade  Tin per cent Melting Range deg.C.
A 65 183-185
K 60 183-188
B (Sh) 50 185-204
F 50 183-212
M({Sb) 45 185-215
24 45 183-224
C (Sh) 4o 185-227
G 40 183-234
D (8h) 30 185-248
] 3o 183-255

{5b denotes antimonial solder)

The uses of solder in industry are legion—the
writer handles up to go tons per month!l—and part
of the solder maker’s art is to provide the user with
a solder that will do the job satisfactorily, and art the
same time a5 cheaply as possible. With tin at
L1650 per ton at the tme of writing, it will be
appreciated that even a one or two per cent reduc-
tion in the tin coptent will represent an appreciable
saving where large quantities are used. The solder
maker can frequently suggest alterations in tech-
nigue which will enable a lower grade to be used.

So far we have dealt with tin/lead solders only
and it is probable that the only soft solders which the
model engineer will be able to purchase easily will
be somewhere within this range; the only way in
which one will differ from another as far as the
boiler stays are concerned will be in the ease with
which they can be applied—and in the price!

There are, however, in BSS 219 three rather
exotic solders for use at higher temperatures, e.g.
soldering leads to heavy-duty commutator bars,
cte. These are known as 95A, with 95 per cent tin,
5 per cent antimony approx., with a maximum of
o.07 per cent lead, 58, with 5 per cent tin, 1.5 per
cent silver, balance lead, and 15, similar to 55 but
with only about 1 per cent tin. The melting points
of these are:

g5A 236-243 deg. C.
55 296-301 deg. C.
15 309-310 deg. C.
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They are rather more difficult to use than tin/lead
solders, becuase of the higher temperatures involved,
and a more active flux may be required. Also, for
obvious reasons, they are very expensive solders,
and will not be readily available to the small user,
I would imagine that, if there is a demand, the best
way of satisfying it would be for clubs to approach
a solder manufacturer and purchase, say, a 1-1b.
reel of 95A wire, or a small quantity of 55 or 18 in
wire or needle-blowpipe form, and re-sell o
members. Most solder manufacturers would be
happy to supply such amounts.

As this article is about solders rather than sclder-
ing, I do not propose to dwell greatly on techniques,
as these will vary as widely as do the types of work
which model and experimental engineers are called
upon to do. I will, therefore, confine myself to
reiteraring the old advice—clean work, enough heat,
suitable materials and a well-tinned iron. If a blow-
pipe flame is used instead of an iron, the job will be
simpler and more elegant if you can organise a
reducing flame rather than an oxidising flame. For
electrical work or very fine work which will subse-
quently be painted avoid Bakers Fluid or similar
liquid fluxes, and use a reputable activated resin
paste flux. Residues of the latter are more easily
removed and in any casc are less likely to initiate
corrosion.

Earlier in this article I mentioned the binary

eutectic alloy, 62 per cent tin, 38 per cent lead. By
using ternary and gquaternary eutectics, etc. (e
three, four, etc., merals), and fiddling about with
the proportions, some interesting alloys can be
obtained. A few examples are as follows, including
one exotic binary eutectic,

Wood's Metal, composed of Tin, Bismuth, Lead
and Cadmium, melting point 70 deg. C.
Cerrolow 117, Tin, Bismuth, Lead, Cadmium and
Indium, melring point 47 deg. C.
Binary Eutectic of Tin and Gallium,
melting point 20 deg. C.
Ternary Eutectic of Tin, Gallium and Zine,
melting point 17 deg. C.

Apart from mercury, the last has the lowest
melting point of any metal that I know.

Finally, it may surprise many readers to know
that an aluminium solder is used by the various
Electricity Boards by the ton for tinning aluminium
cables, now so widely used on account of lightness
and the high price of copper. These solders are a
tin-lead-zinc alloy, and their use requires rather
peculiar techniques and a special flux; joints so
made also require o be sealed off from the air to
avoid after-corrosion setting in, so I am afraid that
they do not really mean the advent of easily-joined
alumininm as a constructional marerial for model

engineers. O]

May I7 Huddersfield SME. Open day at
Highfields, Lotomatives and Boats,

May |9 Sutton Coldfield & M. Birming-
harm M.E.5. Lecture: ** Bricish Rail Diesel

Lecomativer,” by Mr Criip, 186 Brookvale
Rosd, Birmingham 23. 7.30

CLUB DIARY

Dirtes showld be sent five weeks before the
event. Pleass state venue and time.

June & Derwent Valley Railway. Annual
Garden Fete and public opes day. Rows
lands Gil'. Co, Durham. 26 p.m.

June &[T Mational Traction Engine Club.
Ral'y at Chivenor, Daven. eta i from
L G, Bart, |7 Tarante Road, Exeter, Cevon

pm
May '.I‘.G Bristal SMEE. Slides lru‘l Films by

Juna 7 Bracknell & District MRS, Public

D, Williams, Unitarian Hall, Lewine Maoad, May 1T Devizes MES. lluserated talk b senger carrying ot Jocks Lame track
Brittal 1. - ) Dr Hancock on the Kennet & Avon Canal. Socks ane, Bracknell, Berkthire. 3-6 p.m.

HMay 211 Glasgow SME. Auction night. Hare and Hounds, Hare and Hounds June 7 Crawloy Model Engineers. Opan
gl. Pﬂ;:m_iﬁr&lll‘r S:hu;t.};uwm“lli Street, Devizes, Wilts, 7.30 p.m. ?5 Visiting locamativer  walcomed.
treet, Partick, asgow. 30 pom. 4 m.

May 11 Witney & West Oxfordshire M2y 3031 National Traction Engine June 7 Brighouss & Halifax SMEE. Ciyb
SME. Annual open day, Blenhelm Park. iR Crvid Cm?ol "’““"ns B ¥e vlsltln day. Ravensprings Park, Caweliffa
Tickets for entry to the park are available Hlﬂl";.’ r';v v B:I.L o O I
Iﬂm HFK!LIE H. '-"ai::;rﬂl; N Waverley 'ﬂ %;m:;‘:;“ﬁuln e Iun.- f e iehester SMEE. Track duy,

i : ears. Ciubh
May 1325 Whitchurch & District MES, @y at Goffs Park, Crawley. 2.30 p.m. e W

Bank Holiday Ewhibition, Club Head-
&HF“H. Highfield Road (off Lake Road
'mat). Roath Park, Cardifl. 1-8 p.m. (Sat.

June I 5. Cheshire Live Steam Society.
Talke: Foundry Work.
Club, Shavington, Cheshire.

June T Devizes MES. WVitit to Crofion
Shavington Social :umplnzg Station. Meet in Devizes Market

745 p.m,

& Sun): 10 a.me-B pom. (Maon

May 14 Ardeer Recreation Club. Track
open  day, Ardasr FRecreation Ciub,
Seewenston, Ayrihire.

May 14 Bracknell & Districe M08, Public

songer carrying on locks Lane rrack.
acks Lane, Bracknell, Berkahire, 36 p.m,

24125 Mational Traction Engine
Club, Rally at Husbands Bosworth Air-
Geld (Wellord Rally). Demmils from Mrs,
P. A. Wesr, 4 Adam and Eve Street, Market
Harborough, Lelcestershire.

May 24125 Mational Traction Engine
Club. Rally at Beawlieu, Details from B8,
Johnson, 14 Sheridan Road, Worthing,
Supsax,

May 24725 Mational Traction Engina
Club. Rally at Burton Constable. Details
fram !. R, Chichester, Burton Constable
Hall, Nr. Hull, Yorkshire.

May 15 Cambridge & Districe MEC.
Puhlq:ﬂtdr“k day at H.Q., Fu brooke Road,
Ed.
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Juno 3 Sutton Coldfield & M. Birmin
ham MES. " Other People’s Jobs™ 1£
Brookvale Road, Birmingham 23, 7.30 p.m.

June 3 Bristal SMEE. Club affairy and
" Brains Trust.' Unftarian Hall, Lewins
Mead, Brisesl 1. 7.30 p.m.

June 3 Portsmouth MES. Gengral meotin
T.M.CA, Panny Serest, Oid Portsmou
7.30 p.m.

June 5 East Sussex Model Engineers.

" Workshop Practice,” lecturs and deman-
stracion,  Morcateria Hall, Hil‘ﬂwﬁl.
5e. Leonards-on-Sea, 7.45 p.

June § Model En:inuu "‘..'-ntiit-_v (M.
Ireland). Practical demonscration af
clock assembly by Mr Robert F. Barfoot,
C.MBH.L ranspare Museum, Witham
Svrest. Bellut, 7.45 pom.

June § Romford MEC, Campetition
night. Ardleigh House Community Assocs
iation, Ardieigh Green Road, Hornchurch,
Essex. Bp.m.

lace. 2 p,m,

June T York City & District SME. Public
running day. Track at Moor Lane, Dring-
houres, York,

June Il Brighton & Hove SMLE. Annual
_Enhnl meeting. Elm Grove Schoal, Eim

rova, Brightan. 8

June 13 !r\l'htnn & ﬁn“ SMLE. Annual
charity track day (proceeds this w
Centenary _Appeal for Reses inta
Children's Diseasms). Hove

Jurs |13 SMEE. * Bits and Pisces.” Marshall
Huuu 28 Wanless Road, London 5.E.14.

Juht r:l!H- Mational Traction Engine
Club, Hungerford Tewn Hall Restoration
Fund Rzlly, Details ‘rom ). L. MNewton,
Cak Lodge, § Salisbury Road, Hungeriord,
Berkshire,

June 13/14 Mational Traction Engine
Club, Rally at Puttenden Manor, Lingfie'd,

Surray. Details from Mra, Y. V. Hanmaore,
;Wn-u-dm-.' Wannock  Road, Polegata,
ussex,
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Repairing a four-jaw chuck
by R. Knee

A FREQUENT FAILURE on four-jaw lathe chucks is
the cracking of the jaw adjusting screws, from the
corner of the sguare key holes ourward as shown
in Fig. 1.

This aggravation besets both amateur and pro-
fessional turners; regrettably the root cause is trving
to spatch the lost 1 thou when “ clocking ™ a job
tree. Two of my chuck screws were thus afflicted,
but still operational, until one night when, with a
full evening's programme lined up, I administered
the final, fatal twitch which resulted in the key
rotating in its once squarc hole, and two screws
spread and immovable, The usual remedies were
tried, various penetrating oils and releasing agents
having no effect; heat was considered and turned
down for obvious reasons. Drilling out was of no
avail, high-specd drills refused to touch the tough
steel. The makers were approached, and told me,
with a candour for which I was grateful, that a
repair by themselves would probably amount to at
least the price of a new chuck | They also informed
me that the sguare socketed screws are now con-
sidered obsolete, being superseded by hexagon type,
25 Allen screws,

The ball now being fairly back in my own court,
I sought for some form of drilling or boring tool
to cut away the offending screws,

About to try brazing a bit of tungsten carbide on
1o a silver steel rod, my eve lit on a humble 3 in.
masonry drill lying on the bench. I reground the
rather bluff cutting edge on my green grit wheel,
giving it the usual angle and backing off which one
would give a HSS drill for cutting mild steel. The
chuck was clamped on the drilling machine table
by means of bolts through the body (backplate
having previously been removed) to my lathe angle

IT WAS JUST OVER two years ago that Mr 5. Compton
of Palmerston North, New Zealand, obtained
drawings of the 7} in. gauge George the Fifth. In
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Adjusting screw maode from
SCTEW gtandard Allen grub screw
FIG.I FIG. 2

1
Cracked end of

plate which in its urn was bolted to the table.
Using bottom speed, after a rather * graunchy ”
start in the remains of the square holes, I success-
fully drilled a clean hole through both screws.

As the screws on my chuck are standard
t in. Whit., a 3} in. masonry drill, borrowed from
work and ground as previously menuoned, soon
reduced the offending screws to a spiral which
could be picked our with a scriber. A 1 in. Whit.
tap was then passed through to clear some slight
bruising of the threads in the body, The modern
type hexagonal drive screws were soon made by
obtaining four 4 in. Whit. Allen grub-screws, and
sctting them up in a tapped and split bush in
the three-jaw chuck for facing off to appropriate
length and turning the driving groove to engage
the tongue of the chuck jaw. For these operations
tipped tools were found to be necessary. An
appropriate kev was made by brazing a short piece
of Allen key of suitable size into a hole in the end
of a picce of § in. round mild steel. cross drilled
and fitted with a § in. dia. handle,

I have refrained from pgoing into dimensional
details, as these will of course be determined by
individual chucks, but I have round to my surprise
that masonry drills come in 1/64 in. sizes, which
gives a universal application for this method of
repair. (=]

starting this project, Mr Compton was fortunate
in obtaining a set of castings imported into New
Zealand in the thirties ! It was his first attemnpt.
Some of the drawings were missing, but among
them was one of the Greenly-Joy valve gear. He
was able to plan the general outline of the loco-
motive with the aid of a general arrangement that
I sent to him at that time. It will be noted that the
cab roof is shorter than the original, it being more
convenient when driving. (In a letter to me Mr
Compron observed thar “I don't like cut-away
roofs."™)

The boiler was supplied with the castings and is
riveted mild steel. He fitted a new grate with a
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so/so ratio of bar and gap, but with the fuel he
has been using (unspecified) Mr Compton con-
cluded that he could have cut down on the spaces
as he found that the boiler steamed better when the
bars began to choke with clinker !

At a recent local festival George the Fifth was put
into service op the track owned by the Wanganui
Model and Experimental Engineering Society, to
the delight of scores of children. Incidentally, as
a sign of the times, Mr Compton bhas this to say
about the modern child:

“ Do you know modern children do not know
what a steam locomotive is or that not so long ago
stcam was the prime-mover on rails * I have to
explain every time that it is water I am putting

into the tender—not petrol | ™

Whilst the cylinders provided plenty of tractive
effort, additional dead weight had o be fitted
under the foorplates to improve adhesion and
hauling capacity. No less than 45 1b. were added.

The early historic types of locomotive also
interest Mr Compton and he is now contemplating
building ** Locomotion No. 1" of 1829 to the
same gauge. Now that would indeed give the
children of North Palmerston something to talk
about !

Mr Compton hails from Birmingham where he
served his engineering apprenticeship nearly thirty
vears ago.

E. A. STEEL

SECOND INTERNATIONAL MODEL LOCOMOTIVE
EFFICIENCY COMPETITION

THE COMPETITION WILL BE HELD ON THE BLENHEIM
PALACE TRACK OF WITNEY & WEST OXFORDSHIRE S.M.E.

ON SUNDAY, JULY I19th

(by kind permission of the Committee of this Soclety and of the Marquess of Blandford)

I6 LOCOMOTIVES OF 3;in. OR 5in. GAUGE WILL
COMPETE FOR THE MARTIN EVANS LOCOMOTIVE
CHALLENGE CUP AND £25. SECOND PRIZE £I0.
THIRD PRIZE £5 and a year’s subscription to Model Engineer
FOURTH PRIZE A year's subscription to Model Engineer

14 ENTRIES ARE NOW INVITED FROM SOCIETIES
2 ENTRIES FROM INDIVIDUALS WHO ARE NOT CLUB MEMBERS

Club entries should be made by Chairmen or Secretaries, and should be sent to the
Editor of Model Engineer. There will be no entry fee. Closing date for entries—July Ist.

Admission for all competitors and spectators will be by ticket only, ‘obtainable from
Meodel Engineer only. ADMITTANCE |/- per person. CAR PARK TICKET 5/- each.

{Funds from car parks are to be handed over to the Blenheim Estates.)
EARLY APPLICATION IS ADVISED
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READERY’ QUERIES

 Queries must be within the tcope of thiz jowrnal
and anly one subject should be included in each
lecter,

+ Valuation of models or advice an selling cannot be
undertaken,

Lapping process

I would like te ask your advice on how 1o lap a
small cylinder (§ in. bore); the tool finish which I
can attain does not appear to be good enough.

I have searched in M.E. over the last few wears and
in several textbooks but although I can find plenty
of odd hints and tips, I am unable tc find a description
of how to proceed. I am proposing a home-made lap
of soft material (possibly wood?), but should it be
parallel, expanded one end, expanded both ends or in
the middle # Also how long should it be and what
abrasive is suitable ?

What reaih;é::rpfm me is how the cylinder should

be manipulated during lapping to e¢nsure a parallel
bore. I assume that one simply measures the diameter
at both ends with a tzpered plug—aAa.J.J.
A This process has been dealt wwith in many MUE.
arricles dealing with engine construction, but there are
so many aspects of its application, and altermative
methods, thar it canmor be fully covered witlin the
scope of eur Queries Scrvice, For cylinder lapping, we
recommend the use of soft meral laps (copper, lead or
alminium ), nor longer than the bore diameter, and
preferably mrernally rapered and splic 5o that chey
can be mounted on a raper mandrel and expanded ro
compensate for wear. For coarse lapping, fine carbor-
undum pasre can be wsed, followed by milder abrasives
according to the degree of finish required. Either the
lapping mandrel or the eylinder may be run in the
lathe, the other parr being held in the hand and kepr
in constant endorise mortion to aveid scoring., Unless
measurement of the bore to fine dimensional lHmirs is
necessary, the ™ feel ™ of the lap will be sufficient o
ensure that the bore is parallel, and #f not, local
lapping will correct ir. Care and patience are the most
important essentials in all lapping operations,

Burrcll traction engine
1 have recently undertaken to complete a 14 in. scale

Burrell traction engine for an old friend, I have no

experience with traction engines and the drawings give

little indication of the piping up required. The draw-

ings and castings are A. J. Every's and abour 19435

vintage,

Can you give me some advice on the piping up
required and in particular rell me @

#. How the boiler is filled on initial starting ?

b. How the water level in the tender tank is known
when running ?

How the sealing of the face joint between the

cylinder block and the boiler is made ?

. The fivwheel is in bronze. Would this be a normal
finish on the belt face—I would have thought this
should have been cost-iron.

¢, Did this type of engine have mechanical lubricators

and could the wsual locomotive (ratchet wheel)

type be used ?

f. How is the steering chain fastened to the shaft

carried on the hornplates ?

Finally, is there a suitable varnish for finishing off
locometives which can be sprayed on and which will
stand boiler temperatures 2 My locomotive boiler is
lagged —K.R.F.K.

b The pipework from the pump (which T presume s
510
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o Readers must send a stamped addressod enevolepe
with each query and enclose a current query
coupan from the lasc page af this fsue,

% Replies publithed are extracts fram fuller answers
sent throwugh the post.

+ Mark envelope " Query,” Model Engineer, 13-35
Bridge Street, Homel Hempstead, Herts.

on the hornplare) should be—sucrion almeosr vertical
into tank, reacking nearly ro bortom and firted with
filtery by-pass almost vertical into tank top; feed for-
werd inside hormplare; and ro cemrral clack on boiler
harrel. Injector feed to clack cither on firebox side
{hornplate) or to clack central on boiler barrel.

For inittal filling of boifer theve should be a screw
plug in one of the side fanges of the cylinder saddie.
For checking water fevel in render tank there should
be a bib=cock in the side, abonr 1 in, above the bottom,
or a linle less (often fixed in side manhele of tank).

For scaling the joimt beiween cylinder and bailer,
ey aluwminium foil—rwe or three thicknesses may be
necessary. If jaincing compound is wsed, sce vhar it is
the non-hardening rype.

The flywheel should indeed be cast-tron, and there
it wo sarisfactory looking substiture, though we have
seen mare plating wsed,

A mechanical lubricator was mowunted on a bracker
on the fromt end of che cviinder block (which 10 a
traction engine man is thar nearest the driver @ the
end mearess the chimney is the back). It should be
comparatively small; much smaller than the wsual
model locomoiive type. You will find details of the
Allehin  lubricator in M.E. dared April 18, ros7:
alrernatively if you haven't these copies sce Sheet 12
of the Allchin drawings.

The stecring chain would usually be secured by a
hexapon bolt or ser-screte passing through a link of
the chain into the barrel ; a washer may be needed
under the head. Make sure the chain is wrapped the
correct way for rhe enging ro steer right as the wheel
is rovated anti-clockeise, and vice versa.

We regrer that we do not ko of a varnish that will
withstand kigh remperature.

Flash steam plant

I with to obtain some plans for a flash steam plant
which would be able to supply steam to a Stuart-
Turner * Sun ” engine. This engine is a § in. bore =
? in. stroke, twin cylinder, single-acting piston valve
unit, which would be required to drive a 56 in. tug
model. I would also like to obtain some literature on
constructing and wsing these flash steam units.—
C.AM.
M To supply an engine of the size specified, a flash
boiler having a wwo-layer coil of ¥ in. od. sreel tubing,
abont 25 to 30 fr. in rotal femgth, iz recommended.
This showld be wound on a mandrel abour 1§ in. dia.,
and arrenged horizemrally in a sheer metal casing
inrernafly lagged with asbestor millboard, A eross coil
across the exit end of the main ecoil may be added to
provide extra superheat. Firing may torch rype
blowlamp or borded pas burner. Flash planes are
essenrially experimental, and rcheir derails inevirably
eall for some rrial and ervor. We do not know of any
literature at present available on the design or use of
these plants, but many articles have been published in
M.E. ar various times, and in the Handbook * Flash
Steam,” which is now our of prine,
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CLUB NEWS

Mews from Chichester

A change of Secretary has taken
place at the Chichester and District
Society of Model Engineers. The
new official is Mr B. E. Gilbert,
of 20 Norwich Road, Chichester.
Phone: Chichester 85790,

This Society caters for all inter-
ests in model engineering from 104
in. gauge live steam locomotives
down to small scale miniature rail-
ways. It is also fortunate in pos-
sessing  considerable  workshop
facilities for the use of members.
Current projects in hand include
the refurbishing of the 600 fr
multi-gauge track (24 in., 33 in.
and 5 in, gauges), an extension to
the ground-level 103 in. gauge
track and a new “ OO0 " layvout.

It is planned to hold an open
weekend on  Saturday/Sunday,
June 20-21, when it is hoped that
both live steam tracks and the
“ 00" layout will be in operation.
There will alse be a display of
members' work.

The Club premises are open to
members four times a weck., Tues-
day, Thursday and Friday evenings
from 7.30 p.m. and Sunday morn-
ings from 10 a.m. Lectures are
held regularly at monthly intervals
during the Autumn, Winter and
Spring. Full information about the
Society can be obtained from the
Secretary.

Holiday Weckend Exhibition

The Whitchurch (Cardiff) and
Districe M.E.S. is presenting an
exhibition of working and static
models over the Spring Bank Holi-
day; this will take place ar the
Society’s Headgquarters in Highfield
Road (off Lake Road West), Roath
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Park, Cardiff, and will be open on
Saturday and Sunday, May 23 and
24, from 2 p.m. to 8 p.m., and on
Monday, May 25, from 10 a.m. to
8 p.m.

The 34/5 in. gauge track will be
in action throughout the weckend
and the much enlarged OO gauge
Club layout will be on show for the
first time, besides a working 1 in.
scale tram layout and many static
exhibits.

Admission will be 25, and ls.;
refreshments will be available. Any
enquiries should be addressed 1o
Mr J. T. Jenkins, 89 Celyn Avenue,
Lakeside, Cardiff CF2 6EL. Tel.:
755568,

Mew Committee at Guildford

The Guildford MLE.S. elected a
new Executive Committee at the
Society’s Annual General Meeting
in March; Mr F. Bolting of Bow
Cottage, Millmead, Guildford, Sur-
rey, was made Hon. Secretary and
the new P.R.O. is Mr G. Asplin of
86 Nirk Way, Barnstead, Surrey.

The President reported the com-
pletion of a very successful year for
the Society, during which there had
been a steady increase in member-
ship; and said that work was going
well on the construction of the two
Club  locomotives, one of which
it was hoped would be steamed
before the end of 1970,
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| JEYNES' CORNER

E. H. Jeynes talks about the early days of
model engineering and describes some of
the queries sent in by readers in 1866.

MODELS HAVE BEEN MADE throughout the centuries;
many have been of a mechanical nature, including
model windmills, and water-wheels; though principally
intended for_ toys, serious attempts have been made 1o
prove, or disprove theorics. Many examples of early
work have been preserved and recorded since the time
ol Hero'y steam reaction turhine.

It would appear that many of the early engineers
made models, either to forward their inventions, or to
u.rdcr._ from invenlors, or from Seats of Learning,
One instance which comes to mind is the fact that
Tames Wan, at the outset of his cureer, was asked to
repair and overhaul an existing model of a Newcomen
cngine. It eould really be said that James Watt owed
his suecess to model engineering. Murdoch built a
model rosd engine, Smeaton constructed model water-
wheels, to carry our his efficiency tests; Stringfellow
built @ steam driven model aeroplane in 1847, which
actunlly flew, Im many cases the word * model may
be guestioned, for really they were small prototypes
but they can certainly be included under the heading
of model enginecering.

There have been several letters following Mr Steel's
short article entitled * Model Engincering $0 years
aga,” regarding the facilitics aforded to the model
engineers of the time, in the way of literature, castings,
dmwln;'_s.._ instructions, ete., also the availability of
lathes suitable for model engineering work., Having
been engaged on research in a parallel direction, 1 have
taken the epportunity of ascertaining what the position
was about 4 century ago.

The main vehicle conveving the * Know How " was
the English Mechanic, a weekly penny paper, having
Reader’s Queries, Letters, ete.; this paper was eventu-
ally absorbed by the Percival Marshall group. To
#ive a general idea of the paper, T give a few sclections
from the Reader’s Queries, and advertisement columns
in 1866, which show that there was a healthy demand
and supply in model engincering, and it will be noticed
that most of the advertisers offer catalogues : also
that there are “ Handy Books ™ available,

From Readers Queries, 1866 :

Will any reader kindly inform me how to cut the
rectangular ports for a model cvlinder ?

I have & small iron locomotive boiler 2 fr. long,
f in. din., inside fircbox 7 in. sq., and nine % in. tubes.
When T get steam nearly up, and pur on more caal, the
steam drops immediately, Will any kind reader assist
me in this difficulty ?

Con any correspondent supply me with a small
rylinder 2 or 24 in. stroke and about 13 in. ready
bored ?

Will any kind reader inform me what size cvlinders
and bailer it will take to propel a small boat with a
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screw # The boat is 36 in, long, 8 in. wide, and 7 in.
deep.

From advertisements, 1866 :

Swevens’ (original) Model Dockyard, and City Toy
Repository.  Established 20 vears. Catalogue three
STamps.

Model Steam Engines. Manufaciured by Thomas
Lisle, Falcon Works, Wolverhampton, Price lisis three
stamps.

Machines and Models of every description, wheels
and pinions cut to order, Goodwin and Co., Bishops-
sate, London.

Model engines, boilers, cranks, pistons, slide-valves,
stop-cocks, ete. Descriprive catalegue in five sections.
Scctions free on receipt of two stamps. J. Bowic.

The Model Dockvard, Originally cpened in 1774,
A London institution. Capital catalogue of Model
Marine, Locomotive, and Stationary engines with or
without boilers. Post free 7 pence.

An Editorial comment on this is as follows @ “We
ure in receipt of a capital catalogue published by Mr
E. Bell ar the Model Dockyard, 31 Fleet Steeer. This
shop originally opened in 1774, and is quite a London
institution. It is well known as o depot for models of
Marine, Locomotive, and Stationary cngines and for
the requisites of model shipbuilding, “The catalogue is
very readable, and somewhat instructive, its teaching
piainly cxpressed. 1f there be a faulr in ir, it is that
too much space is devoted to land and water loco-
maotion, and when the next edition is published, per-
hups Mr Bell will take our single objection into
consideration.™

Other literature published by this firm was 2 series
of instructive * Hand Books " as follows :

How to make a model ship.

Illustrations, and names of every class of craft afloar.
Contains Rules and Regulavons for forming Model
Yacht Clubs.

How to make a Steam Boar.

Heow to make a Model Oscillating Engine,

Heow to make a Mode]l Horizontal Engine.

How to make a Model Locomotive.

Contains information not to be found in any other
work

All above books published by E. Bell at the Royal
Model Dockvard and Model Engineering Establish-
ment, 31 Fleet Street, London, E.C.

Advertisements continued :

Amateur's lathes. Gentlemen who require o turning
or screw-cutting lathe would do well 1w order of R.
F'isvr:r\'.'c1 Gr. Suffolk Street, Lathes ready for use from
£3 10=.

W. H. Pierce. Lathe and Toolmaker. Union Street,
Rorough, 5. E. Amateur’s lathes from 35s.

Lathes and Tools of every description for Amareurs.
J. Buck, London.

Scts of castings for Planing Machine £3 12s 6d. Set
of Table Lathe Castings 65, for back-gear and slide-
rest included 10s. Slide-rest castings from 23 upwards,
Planing to order. Tavlor, Manchester.

At the Newcastle upon Tyne Roval Show in 1864 a
model of a stone and ore crushing machine was ex-
hibited by Marsden of Leeds.

In conclusion, I would cite the {ellowing interest in
Model work o century ago @

Ar the Moeropolitan and  Provincial Working
Classes Exhibition and Industrial Festival which
opened September 3, 1866, a prize of £2 25, was off ered
for the best working model of a steam engine, also a
prize of £2 2s. for the best model of o grinding mill
for flour. w
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The Editor welcomes lercers for these columms., He
will give a Book Voucher for thirey shillings for rhe
lereer wwhich, in his eopinion, is the most interesiing
preblished i cach isswe. Picrures, especially of models,
are afso welcomed. Letters may be condensed or edited.

Dyicsel eleciric traction

Sir,—1 should like ro thank Mr Mount for his appred-
anve comments on my recent articles. His letter sug-
gosts mony interesting variations and additions to the
contrel and operation of miniature diesel elecric loco-
motives and It also raises some querics. Dealing with
the latter first 1 chose series-parallel control without
vy refinements because it is simple 1o operate,
effective in providing a limited but reasonable number
of running speeds and has been well proved in service
With four or six motcrs one can dispense with resistors
and the consequent power loss in them when they are
used for intermediote speeds. Tt is true that this scheme
is more usual with * straight " electric rather than
diesel electric locomotives,

™o results are available of a locomotive powered by
the suggested 100 cc version of Sca-fion because the
engine has not yet been built, but there can be no
doubt that a Westbury based design would produce the
desired ourput and performance. The 30 volt. 50 amp.
generator to go with that engine was constructed some
three years ago and with my nrig:‘na] BB bartery
powered locometives it was left with the Tyneside
S.M.EE. when T retired to the South, in the hope
they would finish the conversion as a club effort.
With advancing years I rather jibbed ar further man-
handling some 3 cwt. of locomotive on my own !

The idea of remote control from the driver's trolley,
with the master centroller coupled to the locemotive
by o multi-core cable and linked to the frictional
brakes on the trolley, scems reasonable and s really
only a matter of grranging suitable linkage details.
The clectrical broking which Mr Mount suggests
should be included to operate simultancously with the
frictional brakes, and they would be rheostatic and
not regenerative. He may like to know that a further
article dealing with electric braking is in the * pipe-
line " for publication later this vear.

With the contral schemes T have so far described, T
would certainly expect to wvse the throttle to control
cngine speed, as well as contrelling the generator
excitation by a rheostat (manually, not by contactors),
a5 additional ways of varving track speed above or
below that resulting from motor grouping, T have
made reference to this in my earlier article and also
in a letter to Posthag in October, 1968,

The provision of running notches, additional to
those obtained by the three or four motor groupings,
by switching diverter resistors across the motor fields
is guite practicable im small seale, but it docs mean
more contacts and fingers on the drum controller. Tf
contactors are used for speed control, however, only
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two cxtra contactors would be needed for two notches
of weak field running. My 1962763 article about the
BE lscomotive included such diverter resistors as well
as rheostatic braking and the resistor units wers
mounted below the underframe berween the bomies to
avoid high temperatures within the locomotive body,

Separate excitation of the main generator by an
exciter on the same shaft and the use of this to supply
also all auxiliary current (for circuit breaker, con-
tactors, pilot lights, etc.), with a car type regulator o
ensure constant voltage, are somewhat conflicting con-
ditions because the main generator excitation should
vary with speed and load changes whilst the auxiliaries
require a constant vaoltage irrespective of engine or
track speocd,

In main line practice these wwo réquirements are
met by the exciter output being divided, one circuit
feeding the auxiliaries via a constant valtage regulator
and the other through a sophisticated varving valiage
regulator to the main gencrator field, The generator
has in addition a shunt connected self-excited fcld
which is ulso wvarinble, Such elaborate cquipment is
rather out of the question for o miniature locomotive
and our solution would perhaps be 1o use the gener-
ator ficld and it should not be impossible 1o devise a
suitable linkage between that rheostat and the engine
throttle to produce the desired generator voltage—
current churacteristics at different track specds and
loads.

The use of a battery to motor the generator Lo
start the congine, the battery being charged by the
exciter during normal running. is cermainly possible.
It woeuld mean that the generator should have u short
time rated series field added so that it could act as a
starter molor.

Al these ideas would be that * further approach to
realism "' mentioned by Mr Mount and with some
ingenuity the extra pieces of ecqguipment could be
accommaodated in a 5 in. version of a large prototvpe.
T would doubt the possibility in 3% in, gaouge, Some
of the details could be worked our fairly -.'ﬂ‘ﬁlh‘ and
presented to readers but with the greater steam interest
in M.E. would one be justified in expecting vou. Sir,
to allocate further valuable space in vour pages to ﬂ'llf
rival interests of a possibly limited number of electric
traction enthusiasts, however fascinating those intercsts
may be,

Warminster, Wiles. F. L. Davres.

Robinson-tvpe hot air engine .

Sik,—1 was very interested in Mr Westbury's design
for a model of this one time very popular hot air
engine, but it scems a pity that he does not embody
the regenerator-cum-displacer, which, so far &s [ know,
was a feature of all engines of this type made l:rI:-r
Robinson and later by Norris, Henty & Gardiner, Tt is
mentioned in every account I have cver scen of this
engine, from the 1880°s to the final models of the
twentieth century, as ¢ hollow piston, with perforated
pressed steel ends, the inside being filled with what is
variously described as some * loose non-conducting
material,” wire, gauze or slats, Probably all three were
uysed at different uimes, but in each case it is cm-
phasised that the transfer was mode through the dis-
placer and not round it; in fact in all the sectional
drawings I have seen, a ridge round the top of the dis-
placer seems to prevent anv escape that way, Most
engines working on the Stirling evcle had some form
of regenerator, if they were meamt for real work,
though of course most of the small toy engines had no
such refinement, and would still run. The regenerator
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was also an invention of Surling and embodied in his
engines to their very considerable advantage.

Mr Westhury mentions Ericsson's hot air engine.
There is an example of this as produced commercially
in America in the Science Museum. It is of the * Con-
stant pressure” tvpe and kas an * open cycle ” like
the Cayley engine, but with extérnal heaung. A very
complicated engine with numerous valves, and though
I believe a fair number were made in America, 1 be-
lieve the firm making them, though retaining the name,
later built many more which were Swrling cyele
engines. The big marine engine which Ericsson built
wis [ believe also on the ** Caley " cvele but again with
external heating. I don't think that Ericsson's hot air
experiments were so happy as some of hiz other
ventures.

Shotesham All Saints,
Morfolk,

GeorrFrEy K. Kine,

Kitson & Hewitson P.E.

SiR,—Replying to the letter from Messrs, Tyler and
Haining (page 202), I am very glad to be absolved of
any share in the design of their Slanting Shaft model:
it has always been my endeavour 1o maintain accuracy,
both historica]l and practical, and T have already pointed
out that the model falls short on both points, defects
which were unnecessary becauvse adequate data of at
least two prototypes have been available since 1964,
This data was obtained from Kitson’s drawings and
measurements of an actual engine.

There is a fallacy in comparing the Kitson with the
Usher model. The latter, sccording to C. E. Shackle
who once owned it, was associated with Usher himself;
in the former instance the draeings, not the model, are
associated with the builders of the engines.

I did not write in * Steaming ** that 12 h.p. cylinders
were firted to engines having early 10 h.p. boilers; the
insertion of the word early in the context suppests a
rebuild, whereas these were new engines. Having
refreshed my mem from the Kitson records, T can
say that the boilers for these engines were about 1 ft
6 in. longer than the 10 h.p., the frent ring being
extended beyond the boiler proper to form the smoke-
box, as on the 14 hop. I have also found that particu-
lars of the winding forward gear of the twelve 10 h.p.
engines had been recorded. All Kitson records which
are relevant showed winding forward gear and drums;
none showed strakes, Such items are somewhat larger
than nuts and baolts !

Halstead, Essex, R. C. STEBBING.

Winding engine

IR — of vour contributors have commented on
the method of valve actuation om the winding engine
by Mr E. D Jokins exhibited at this year’s Model
Engineer Exhibition, and both have assumed that the
drop valves have replaced original slide valves,

Whilst not knowing the history of the engine on
which Mr Jakins' model is based, T would guess the
engine is as designed, for drop valves were quite com-
mon on steam winders in the early vears of this
century and perhaps earlicr,

Messrs. Holman Bros, Itd. of Camborne made
several winders wsing drop valves for both steam ad-
mission and exhaust. These valves were worked from
double eccentrics on the drum shaft through what was
# modified form of * Gooch ™ gear, the expansion link
working on  centrally placed fixed bearings. The
eccentric rods were proportionally shorter and the valve
rods longer than on Mr Jakins' mode! and drove the
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rear set of valves, an auxiliary rod berween the wo
sets of valves working the mds'.ing lever for the front
valves. The use of the modified * Gooch ™ gear made
for far less weight for the driver to lift when changing
direction.

The inlet valves were damped by oil dash-pots and
the exhaust valves were assisted by weights as in the
model,

All these engines had double drums, one drum
being keved to the shaft and the other held by a dog
clutch, this being common metal mining practice to
allow for hoisting from different levels and for the
deepening of the shaft when necessary, The drums
were only 2 ft. wide to suit the small compartments of
the Cornish shafts and this was a distinct disadvantage
a5 frequent trouble was experienced in getting the rope
to * book ” or lay properly in up to four layers.

The Holman engines had balanced, disc cranks and
rotary, clock type depth indicators situated immediately
behind the drums, the driving position being between
the eylinders.

It was the practice in Corpwall ecach morning to
make one’s peace with the “whim man™ (winding
engine driver to the English) and discuss one's per-
sonal riding programme in the shaft—this might some-
times entail getting off and/or calling for the cage at
up to five levels so that one had to keep in with the
“whim " man if one was going to get service, A ftea-
pot was invariably stewing on the wvalve box or
alternatively one could get roped in to clutch the
engine—a job for two men.

Having ridden on these engines many thousands of
times I can vouch for their smoothness of operation
and their “ nippiness,” both in acceleration and in
mid-shaft if the driver had had many delays during his
shift. At the same time, if there was only a small shaft
fault, a good driver would feel it immediately.

The last Holman steam winder was emploved ot
Robinsons shaft at South Crofty from 1906 until some
two years ago, when it was laced by the present
clectric winder, which I am afraid is far more cheaply
operated, in spite of changing the Lancashire boilers
to oil firing.

Like most model engineers T have a fairly full pro-
gramme in my workshop but one dav!! a Holman
steam winder will be commenced.

Redruth. J. Symoxs.

Compounds and coupling rods

Sik,—In Mr Lennox F. Beach's mteresting and wel-
come letter from the States, in the issue of February
6-19, he thinks I am wrong about coupling rods, but
perhaps he has misunderstood what I wrote. He is
talking about machine friction only; I was considering
the total running resistance of an engine and tender.
At 60 m.p.h., machine friction of the motion is only
a small fraction of the tetal. Coupling rod resistance
is not a lubrication problem but a matter of intecfer-
ence friction between two sets of wheels coupled
together.

If Mr Beach would care to refer to E. L. Ahrons’
work * The British Steam Locomaotive ™ he will be
able to conclude for himself that the difference in
haulage capacity between a single-driver express engine
and an otherwise identical coupled engine is about one
bogie coach of the period, of 14 to 2 six-wheelers.

This refers to experience by Stirling on the GN.R.,
Holden on the G.E.R. and Leitzmann in Germany.

A Britizh bogie coach of that period weighing 22/24
tons required some 40 d.bh.p. to kaul it on the level
at 60 m.p.h.. This represented perhaps 15 per cent
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of the total resistance of engine and tender at the same
speed, This was a general statement; in this particular
instance a better figure would be about 14 per cent. In
the case of a Webb “ Teutonic ¥ with a maximum
power output excesding 800 ih.p., coupling rods
would therefore have absorbed rather less than 5 per
cent of the total power developed.

In this connection I might mention that the Editor
has on hand, awaiting publication, an article dealing
with the subject of engine resistance.

Haves, Kent, ]J. N. C. Law.

River Esk

Sip,—I feel thar 1 must reply to your correspondent
Mr W. L. Jennings (March 6) in respect of his letter
about the River Esk and my alleged statements.

I probably know more about this locomotive than
Mr Jennings, and have never at any time said that it
was fitted with Lentz valves, nor have I said that Henry
Greenly or Paxmans were responsible for the gal-
vanised iron pipe work, but I do know what I saw
when I examined the engine in 1964 or "65 and I
stand by my statement,

Mr Jennings is right in saying that the piston valves
are 3 in. dia., but my recollection of the cylinder
bore is 5§ in. not 54 in,

Mr Jennings forgets that this engine was about 42
vears old when [ first saw it, and anything could have
happened to it in that time. As regards the Poultney
systern the cyvlinders, except that the bore was 3 in.
only, were identical with the cylinders on the cngines
(these were removed from the tender frames and re-
rned to Ravensglass), the piston valves and liners
were removed and fitted to the new cylinder castings
which were cast in our own foundry,

The Poultney Cylinders showed very little signs of
wear, and as [ have said before, this system never had
a chance of succeeding because both front steam pas-
sages were stuffed with rag which could only have been
stuffed in before the piston valve liners were pressed
in.
York. H. CLARKSON.
Conway Valley
Sir,—In a letter to the * North Wales Weckly MNews,”
Mr Bowen of Wallasey suggests that steam on the
Conway Valley might be a workable proposition.

He believes that the use of sisam traction, linking
up the popular resorts of Llandudno, Deganwy and
Conway at the north end of the present diesel line and
the furure terminus of the expanding Fiestiniog Narrow
Gauge Railway, at Blaenau Flestiniog, would prove to
be a great attraction for tourists and steam enthusiasts
alike. 1 agree, as I am sure will many of your readers.

But, the presentation of this scheme to British Rail
would, thinks Mr Bowen, require careful planning by
interested parties, especially those with specific know-
ledpe or cxperience, in order to convince them of its
vighility. If vou are interested in the project, please
write to : Mr T. C. Bowen, 5 Bedford Road, Wallasey,
Cheshire. L 45 SEB.
Dieganwy. J. KenneTH JONES.
Home-built lathe
Sie,—Readers of Model Engineer may be interested in
a lathe of my own construction, finished 20 years ago,
having been in constant use ever since.

The design of this lathe was influenced by one I
had contact with at the time, i.c. an instrument lathe
somewhere about the turn of the century by Thomas
Cook & Sons of Yorkshire.
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Mr Millen's home=builr lathe.

There are parts of the design and censtruction of my
Tathe which may be of interest. The only part of this
machine not constructed by myself is the bed, this I
had cast and machined for me. Interesting fearures
are : fully indexing head, direct and through worm,
segmental stops, Tailstock has set aver on top instead
of on the base which is usual practice, Saddle is Aame
cut from steel plate with vee's screwed and dowelled
into position. Slotted cross-slide is cast-iron. Top-slide
of same construction. Leadscrew sguare rhread, hall
nut  operation.  Stops 1o saddl: and cross-slide.
Mounted on wooden stand.

Spindle turned from a scrap lorry half-shaft, this
material is very tough but casily machined if speed is
kept low, is very freecutting and leaves a good finish,
This spindle has been running continuously for 20
yvears in cast-iron faper bearings, and when inspected
recantly, there was no sign of wenr and the surface
had acguired a high pelish. These half-shafts can
egsily be obtained from breakers—mine cost as little
as 23, 6d.

5t. Just-in-Penwith, Comwall. L. K. MiLLEN.

Another viete of Mr Millen's cenre lathe.
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They’re all in
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Price 2/-, plus éd. p. & p. from

Model & Allied Publications Ltd.

13-35 Bridge St. - Hemel Hempstead - Herts.

44 rs

PREGISION
MILLING
I't!AGHIHES

Outstanding Value
The *SEMIOR ' range of
precision milling machines
and attachments, all crafts-
man  built and superbly
finished, represents ex-
ceptionally fine value in
this type of equipment,
These high class machines
are accurate, efficient and
capable of handling a wide
variety of work.

8 MODELS : ML, MAJOR,
UMIVERSAL, LIGHT YERTICAL
AMD OTHERS,

For information of the
complete range, contact

TOM SENIOR (Liversedge) Limited

ATLAS WORKS, LIVERSEDGE, YORKSHIRE
Telephone: Cleckheaton 3547 Graems: Sanior Cleckhasaton 1547

. SHIP PLANS
sz poone oo

THE ENTIRE SAILING SHIP & POWER
CRAFT SERIES OF AUTHORITATIVE

DRAWIMNGS By Harold A, Underhill, A.M.LE.5.
By courtery of the Executors
Iuseraced list of 70 Sailing Ship dﬂ]ﬂll 14
Illustraced lise of 35 Power Craft /10
From leading dealers or direct from

BASSETT-LOWKE LTD.

I8 KINGSWELL 5T., NORTHAMFTON

BINDERS

in handsemne leather cloth with gold blocked name plate on
spine to take 24 copies of your MODEL ENGIMEER. Copies
open flat and can be remeoved unmarked as required.

price including postage 15s.

MODEL ENGINEER
13-35 BRIDGE STREET,
HEMEL HEMPSTEAD, HERTS.
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@ June issue
. on sale
8th May

Madelling L.M.5. ** Crabs " in 4 mm scale by R, J. Essery and mem-
bers of the L.M.5. Society. O gauge drawings of L.5.VV.R. " Sadd-
leback " by Les Darbyshire. Lancashire and Yorkshire track plans
and & wheeled wagons. The Hornby Dublo Stery. Plus all the
regular features,

From newsagents and model shops or from Meodel & Allied Publications Lid.

13=35 Bridge Stracc, Hemel Hamparead, Heros.
Price Js., plus 5d., first class postage.
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4o8. per single column inch. (Column width 2 in.) Seres discounts: mistakes, but the pubbishers canmot be held lable in any way for
24 Insertions, 10 per cent; 12, £ per cent. Full particulars on appii= clerical and printing errors or comissions, Reeeipt of copy * for
cation. Receipts are only issued for orders of 208, or over. Advertise- ublication implies acceptance of these conditons by the advertiser,
ments, with remittence, should be sent 1o Classified D:f-mmnf. E?him every care is taken to exclude advertiscments from doubtful
MooeL. ENGINgeR, 13735 Bridge Street, Hemel Hempstead, Flerts,, at sources, no responsibility can be accepted by the publishers for the
least four weeks before issoe. bona fdes of advertisers.

WORKSHOP EQUIPMENT | x=ue =
i NEW MYFORD LATHES Noom PEREARTEROUORL
NEW TYPE BORING HEap | | | SPARES & ACCESSORIES | | 38 and $9 upipe. gofput—
CASTINGS NOW AVAILABLE | | NEW BOXFORD & PERFECTO Ideal for Welding Hﬂ:‘ Sheet or THICK
: - gia | | LATHES, KENNEDY MACKSAWS, | | | c%ie0 s 10250t car compi
BANDSAWS, DRILLING MACHINES | | RELE TOM WD s
| etc | 33 Cantle Market Strest, Morwich
t *Phone: 24551
WE SPECIALISE IN PART EXCHANGES

OF ALL TYPES OF SMALL MACHINES Myford Spreial 817 He swing lathe, mdosirial
AMD TOOLS AND CAN USUALLY QFFER stan Prileva, motor, stamdard equip
A GOOD AND VARIED SELECTION | g - Scarcely used, splendid condition, £12

rolleeis.—Hox XNo, 2481 (Devou), Mopes
| | WE ARE ALWAYS WILLING

wrernpEm Oifices, Hemel Hempstead, Hems, F
Surface Gauges (scriliing Llock

| Hai Mownre X
Supplied with centre hole screwed te suit TO PURCHASE COMPLETE | Wright 408, 8 spindle, T4 Pt 54— LEacn’s
sither Myford ML7 and Super 7, Drummand [ Rty Ponbieieg T o U RGH
34" and Myford * F,” ar Drummand 4 lathes WORKSHOPS OR SINGLE i "mp}mr ILI: lﬂ_{ T n-al-.-:l;li.
Complete set of all pares aeeded to make chis | MACHINES S,A.H. detnits,—}. Fawneee, Faenbey Tyas,
fine accomsary €4 195 plus postage 41 6d. Huddersfield, HIM UL, I
E.M- section i h:li-:.nunaldla can ko machined NOW IM STOCK 15 A GOOD RAMNGE OF
LUFTHnE, o & r ilidas, BRASS, COPPER, STEEL, SILVER STEEL,
VICE 8 NDING TOOLS NOW IN [ | [ NUTS & BOLTS, TAFS & DIEs, ETC. PORTASS LATHES

For making offsets in brackets. secentric rods,

RED ALARLE 34" to 55" centres, from £43 1o £380. Come
stc., and general bending and straightening of c T FACHIRES AV, I

direct and secure personal service. Stamp for

bar snd atrip. Indispensable ta medellers, lists please,
slacericians and all mechanics, 125 6d.aset | | | E, N, MOLE & CO. LTD. CHARLES PORTASS & SO
us rﬂlu‘l 33. 5.A, foolicap anvelope for n N
reo lists_and illustrations. 3 TOLPITS LANE, WATFORD. Tel. 43135 Dept. M.E. BUTTERMERE WORKS
DORE EMGIMEERING | SHEFFIELD & Bet 188
1 Dr‘:r{rr Lane, Dore, Shn’nrld.i Tel: 362307 Myford, Perfecte, Flexispeod, Unimat and |
initars by appointment anly, plesis. Perris lathes, accessories, efc. Small machine | _ Myford ML7, Trileva, aceesaorics, mew price
tools urrh{i-iﬂl. Part exchanges arranged. e ,,‘:lll-l.[-l: e, perfect, £170,—01-353-5011,
. 1 o . ' luotations for Loiler work and machined parts hxt. L. ¥
Srmall Laxhs, * Hello Hi, na “n':'lf‘m"?"" };ulr MIT!I—L- M. H. Brsce & Co. L-m,,w'ium Colchester ' Bantam " Lathe, one year
3" Burmard d-jaw, L. Or ."'I"I"?"*'-"'. 4" track, West Street, Fareham (4136). TIC old, only used a few hours, Full 32t of collets,
ete.—WiLLiams, 175 Maesglas, Cordigan. I Wanted.  Mylord Super 7B lathe complete 3 and 4-jaw chocks, First reasonabls ofer

Accessorles, drilling machines, grinders, electric
tools, surfsce platis, cte.—101, Tottenham Court
Road, London W.1 wT |

Buck & Ryan for Lathes and Workshop | with chucks and accmsories. Must be in excellent [ Selling for health reasons.—-22 Welthwood Park

condition. State price,—Box No. 2482 (Surrey), Road, Colehester, Essex. Phone: T0554, ¥
Moprr. Excrnere Offices, Hemel H'Emp‘-!yn.l!_.
Herts, EFG MAIL ORDER-—<Ferrous and non-Ferrous
sheel, Tobe, Bar, Section and Wire,

PERFECTD | OXFORD ARC WELDERS | ¥ order 100 small or troutlesome.,

Give you high trualitv and reliable Overseas enquires weleomed.

5" and 7 Hand and Power Shaping welding. 0 cooled. Prom 70 amps SALE. for quotations and Lists,
- ¢ - Irog .
B M e ook, Catre firees. Modely svaliic with brags | | | * METAL FOR MODELLERS "
Culter Gritder, | atlachment. Free leailet & Hats from: 174 PRINCE OF WALES LANE,
Stamp for lists. CoG W YOUNG (OXFORDWELDERS) BIRMI NGHAM 14, 021-474 3971
PERFECTO ENGINEERING CO. LTD. Colne Road, Twickenham, Midds, |
Claymill F.di;.hlilrf:b Rd.,, I'..r:ll:ﬂ-le_rrr.c | Tel.: 01-B04 5168 & u)-894 7767, | For Sale. ML7 wolorised considerable extras
oan: 3 ! | | mearest £100, perfect working order, One
For Sale. Workshop contents.  Zyto lathe complete boxed et collets for above lathe list
01 » 18, Adept Neo, 2 bhand shaper.” Chucks, | (35 new, Type 1031, £25. Ome Triangle spot
You Should See My Cat,! [t has 5000 boring heads, face plates, MIC Vice, Acocssorics, welder boxed complote, six months old, £50 or
intess itensg: mechanical and electrieal . mumerous  hand tools, Lot {130, —Phone: near offar.  Perfoct hundreds reamers, new ones
and matedials, Send SAT. todsy lom K© R, Vrighton 776212 evenings. EFi | L"ta I° 30s. Drills, taps/dics, ete, Cloting down
T er—— |;..:|:n; MLEE, Now Miils Steckport " 7* Perfecto hand shaper. Drand neow, Auto- due ill-health,  State requirements. 5.0 E.
T T o FRY Traverse. Cost {3‘.?'.. .I'I:Ell accepl firsl u!Tf-[ of | Ieln-c:'. Krem, 15 Elns Avenus, Fastbourns.
-] e 3. Write first.~=ox No. 2490 (Northumber- el EA5EH, F
aam.'imn:::;hﬂ .:?[ng:i-ll:-ﬁtllzln:ﬁ.l;?.l:;l.i’sl:fﬂ' land}, Mopri Gwoisesx  Ofices, Heuwl Fur Sale. VFlexlspeed 2° « 17 HGSC,
sknsmy¥, Cornerstones, Fairmile Henley-on- Hempstead, Herts, EF centre lathe with sccrssories, £35,  Metalso §*
Thamos. . e Sk Lathe. 3" ILG.S.C 157 gap bed, three chucks capacity hand bench drill, {10, “Walt Culanaster
’ E | fiplate, cfwhecls, motor. Clean and sound, £20, {7 dreill 10180 wolts, (5. Evening only.-
=Teleplione: 01-642 8780 Carshalton! F Deax, Crvera Cottage, Quidenham, Norfolk, Pt

CLERKENWELL SCREWS LTI.
107/% CLERKENWELL RD., LONDON, MAINLY FOR M.L.7 ENTHUSIASTS
ECIL. o 405, B804 & 1215 The recent introduction of H, & 1. staling cluteh traverss gear units /Par, applied for) now rermits
“!'Icﬁdn&_\_.-uur em:{ullnm. for Drass :_mt Sneel powerod traversing of saddle to dead-stap with absolute safery and r-,-lm.bi]i.!:.—_ Typea pow available
Sc:re:n. Nuts and ‘Lar:lbl.‘ﬂ-._'_l-s BA in !i-.:lh-;l suit all Myford M.L.7 series lathes, and mclode o unigqut versien deveboped fof (0.0, gearboxes,
and Turned, s.l.t:-u _ll.l-l. BA i Tumed. Wiits Adjustable dead-stops, of significant rigidity, can be supplied with single or multinle StOp-ECTEws,
worlh and B.5.F. in Rolled Threads onlv, This co-related range of equipment, seasoned by industrial try-out, bs adequately described in

All Heads.  [Minimum one xross any one literature availalle from the manutictirers:
item}, Goods sent COLI, 'ost or on Pav-

ment of Pro-Forma lnvelce, 24-hour service HARDY & JACOBS DEVELOPMENTS
for stock jtens Send for Lists, MILES |._ﬂ.N£' LONG BUCKEBY, RUUGEBY. Tel; m# Bl.llih’_" s07
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Wanted., Myford (swivelling) vertical slide,
calllets, For sale ANF : ANC taps, dies,
SerovLk, Cheringren, Tetbory, Gloscest

417 South Bend Lathe, 427 long Led, chacks,
ete,, (60, Buver collects.—Tavion, Hleadney
A, Wells, Somersel, Telephope: X568, ¥

Drommond 3)° Long Bed Eathe 156,50,
ad new all sccossories, odiers arcund & Also
drafting mackine board, size 54% = 40,

- Jravong, Broadstons 4836, F

#° < 36" Lodge and Shipley Lathe, |-
speed AGUH. Norton box, cluich, power feeds,
vee-hed, 4-jaw, (B, 6" stroke, J-speed shaper on

pedestal, (45 'l pedestal drill, (12 All singlo
phase.—Mi: Dovie, 3 Milten Steeet, Halitax,
31475 hefore 5 pon. F

wanted, Clock maker's lathe, Lotel W.W.
model don XM/ hed, with accessoried, a clock
wheel and pinion cstting machioe, a hand-
deiven one consideced with cutters, A clock
wheel depthing ool Hox No, 2493 (Derby)
Mowst ExaiMeesr Offices, Hensel Hempstead,
Heris 3

MODELS & MATERIALS

We will pay Actual CASH for
good models of Locomotives,
Traction and Showman’s En-
gines, Stationary Engines, Marine
Engines, Boilers, etc.
DISTANCE NO OBJECT

CHERRY'S LTD.
62 SHEEN ROAD

WANTED

Immaedisce CASH paid for good Models of all
typed, Lacos, Traction Engines, etc.

SEMD PHOTOGRAPH AMD PRICE

MODELS WANTED

OF ALL TYPES
Oakhill Museum, Qakhill Manor

TO: YESTERYEAR MODELS
Westhbourne Grove, Mr. Bath, Somerset
727 7051, London, W.II. Tel: Oakhill 210
Wanted., Fair 4 or 447 race car wheels and For Sale. 35r"-—3]°, 3° track, pear shape,

tvres, aleo paie 317 or 317 Endfe edged wheels and
tvres:  Dooling, MceCoy, #N or similar,—N,
Daxrrs, 06 The Crescent, brinm, Manchesier,
Man BET, Lancs F
Steam Fans, Build the sweain enging of
tomaorrow  from the scrapped auto engine of
today, Modified diese]l pumps supply fuel and
waler, Pland, photos, 50 cenls postage,—G.
Baken, Box 417, 4880, Mereeha, Australia,
ALTIRN
3 Pressure Gagges 7 and 17 diameters,
AR, for dedcriptive list,—F. Dixxiz, 3 Ward
Avenue, Cowes, Isle of Wight TIC
For Sale. 132° =34 and 5% gauge portable
track in 8" sactions with 31" gauge passenper
car, {3, —Fhone after 6 pan, 01-557 4651. EPG
* Hellan® Lassie ™ Boller for sale, pro-
made, brased throwghout, hydraulic
wested 180 1, plos complete sct castings, shaped
sice [rames, tender frames trailing and boghe
frames, smokebox, asnd brzts plate work for
fender, eals, ofc,, there B suflickent material to
complete 80 per cent. of this locomotive. £83.
tirexx, 23 Churchill Road, Hordesley tareen,
Birmingham §, LEFL
5 Gauge " Austerity " 2-8-0 and fender.
Brared bosler, cast iron evhinder blocks, newly-
fitted sainless steel valve bobbins, axle and
hand puings, injector, double rain lubeicator,
steam brakes, imposing appearance similar to

fessional

£a0,—Seceetary, Hitosew Stirling
Ruoad, shoriatowns, Bediord, EFL
Collector Wants old oecdel 8team engines,
rooil prices paid, Write to—Axms, 37 Radoor
Drive, Shepshed, Longhborough, Leciester, EQ
Genuine Enthusiast would like to buy
fraction engine 17-2° scale. Stationary engine,
and old tovi.—Hox No, 2471 |[Oxford), Monee
Exgistir (Mioes, Hemel Hempstead, lh'llﬂ_.- .
'

ME.C., O§

RAILWAY EQUIPMENT
FOR 3}" to 10}° GAUGES
Complete sets of track parts, points, bogies,
wagons, carriage underframes or complete
palEnERr CAFFISLes, #LL.

Steam and Diesel Locomotives in 7§° gaugs.
Zond /- for Hutcrated Brochure.
CROMAR WHITE DEVELOPMENTS LIMITED
Woodman Works, Durnsford Rd., Loanden,
W9, Tel.: 01-946 103314

Brown Junlor or similar pre-1980 model
petrol o diesel ootlers argently wanted by
collector,—M., Heacn, 41 Church Street, Twick-
enlam, Middlesey, Phone: 01-852 0408, EFG

Vertical and Wood lageed fire tubed 117 =
M steel, coal fired boiler 4% » 3% bore chimney.
All fintings, brass bound, vintage whistle, gpood

RICHMOND, SURREY |
Tel: 01-940 2454

protetype amd iremendous bauler.  £775 o | stesmer on anthracile and smokebess fucs,
LCan be seen working here by appointinent.— Portable for rally work, Weight 2 owl. Oflers
R. P, Cowr, Golding Spring, Aldbury, Tring or exchange.—A, C. Ssitn, Low Road, Wyber
Herts. {Aldbury Common 320 evenings.) FlJ' ton , Beaton, Lincs. Phone: 4289, 1

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

STEAM AGE ok sws.

LOKDON, 5.W.3.

IN THE UNITED STATES
We have nearly everything, Nearly every-
thing advertieed In Model Engineer i
availabile {rom aor stock. Give us a ey, Our
catalogue completely describes a full range
of model engineering supplics from books,

to models, to tools, 1t only costs 52,

CALDWELL INDUSTRIES
Box 170/A-Luling, Texas TEE4S

BOILERS
* Copper to 74" gauge
* CO, Welded Steel to 15% gauge
#* Steel with Insurance Certificate

SEYERM-LAMB LTD.
WESTERN ROAD, STRATFORD-OM-AYOM (3878)

_ Elass@‘ied Advertisements

e —
DTN T e s i g e A A R To: MODEL ENGIMNEER
................................................................................................... CLASSIFIED ADVERTISEMENT DEPT.
13/35 BRIDGE STREET
................................................................................................... HEH;EL 1_|E'..|F:.S"'E_AD1 HERTS_
| enclose remittance value............... B0 DOWET, 4 ciniinsini o n v b i G

Private rate 4d. a word
Trade rate 8d. a word

Inserticns under the heading:
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Factory Made =tuart Turoor 850 c,0,, twos
=iroke stalomary r with carburettor,
oinplete, £F s, ., inclading rarriage and
cage, Wanted top-alide for ald 6 1L,X.1L, lathe,
—Lorxitivsex,  Mout  Matthies, S5t Ouen,
Tersey, A

Wanted, Good " Aabel," ™ Marina,'*
* Maisio ™7 or ** Lkogis, 2 gauge chassis,  Full

particulars wo—Hox No. 2488 (Derby), Mobew
I SGINTER Chlices, Hemel Ilemp;ttan:l Herts. PG
High Qﬂ-ll-“h" ship models requested by a
vllector, write Wo—Raovs Casin-Yia Roma 81jr
Lenava, 1taly, FGHI
Several 5 and 81° locomnotives also stationary
vnpines for sale, lephione: 01-852 3534, TGH
Wanted, Model stationary horizontal steam
wngine with boiler, Complete photo or drawing
please.—lox  No. 24898 [London), Mook
!.!"-"-IH!'R tathers, Heoel Hempstead, Herts, F
5 Gaoge * [Hesel " lucomonive, Hyvmed
aothze, nioped  egHne. OMlers.—FExwick,
¥ n;\-'alm-n Caversham Road, Reading, F
5% G, 0-6-0 Himplex tvpe, pocd haoler,

Cqun, Copsider stationary and boller coal-fred,
part ex. S AE, detadb.—Fostik, 4 Thompson
Avenie, CHrnskink ¥

CANADA, U.S.A.

Materials, etc,, for the Model Englnecr.
Custom budll Lecomotives.
Castingefor L.B.5.C,
Locomotives to order,

Liuart Turher

« Js Rn’kﬂ & Co, Castings.

MYFORD 7 :md ESUPER 7
Lanlers and Attachmenis.
PERRIS
TOM SENIOR
Catalogue New $1.00

PEN MODELS

THE * STEAM SHOP™
2588 Carolyn Drive,
Ounkville, Ont, — B44-6418
{irpen Evenings and Weekends
Visitors Welcome)

71" Gauge 0-6-0 GW.H,
lpeomotive.  Craftsman built, Construction in
viepper and stainless  steel  Including COpper
aeler. Ltk used sinee new.—HuxTt, 12 Spinney
Furbage, Hinckley, I.mcmh i, Tel:
R 15

gauge steel rall and cast chairs
¢ oyears ago by Ronds Lid,—-
Grove, Lopdan W.I1. G
Stunrt-bullt Double 10 engine unused, mint
vondition, gquick sale, £22 10k, 0d 11-:. -
ox  XNo, Mu9d (Lancd.), MopgL 1_-_«|_.;:.H-|.;
ces, Hemel Hempstead, Herts, F
Simplex 1-6-v tank 57 gauge, the actual
lecomotive ihat took 4th place in last wear's

coal-fired fank

international  cfficiency  competition. Omly
steamed a few tioed sance new, £985,—23
Welkhwood I'ark Hoad, Colehesier, Essex.
Phone: 70558, F

Executer's Sale. 1}° pauge 4-4-0 outside
cylinder tender  locomotive " Lady Lwirn.
=.A4.E. for details.—Rosz, 16 Maltravers Sureel,
Arundel, Sussex, F

Wanted for Garden Railway. Gavge |
locomotives and coaches.—Phope cvenings 51,
Annes 2332] (Lancs.), F

Wanted to Purchase 38" pavge GOW.H.
' Coonly Carlew ™ when Bnished, well degailed

example, —lox Mo, 2495 (London) Mopzn
Exciserpr Oflices, Heinel H-,-l.ujmndl Hers,
FGHI

A Rare and Beautiful three masted sehooner,
vaff rig, 2 real working model, £75.
Cel. (1 -884-57 24, FiG
Photographs of fine detail of BR, Classo;
(oW R 5562 [Firelly): G.W.R. 7738 (Pansy)
photographs, any engioe, 505 —52 H:iggndﬂd
Lane, Chesterfichl, FGH
5 Chaoge " Ajax " (e4-0 execllent worker
and finish £450 or cxchange model enginesr's
work.-l!lup equipment. HBuavsvey, High Ham,
Ar. Langport, Somerset, F
Genuine Bargoain for Sale. A complete 7§°
cauge miniature steam rallway situated on an
attractive sealront site. A well esiablished
business nssuring a healthy outdoor livelihood,
~Hox Mo, 24490 (huiflelk], MopEL Excixzer
Mlices, Hemel Henpgstead, Herts, F

ris for 57 " Lion " l:r.u
. Sk sowmcone starting this meodel,
Varextmize, The Fort, Ronsing hwurl.
W In:nha.m. Went. Tel: Barsugh Greon 2307, T
I'wo Vertical «: ationary  steam engines,
Stephenson reversing u.af scll-stare,
#I0., (65 ounad,. Sin . 14" ore,
both v.g.e.—~Phone: I‘r-u'lw. |3|:| 2415

" B,
{alter 7) or write Eowagiss, 111 Chester Road,
T

Helsby, Cheshire.

For Sale. 7' pauge railway, compbete wml
in hill working order. Two O-d-100 diesel boooing-
tives, one boile pruck, 1..I:I'I.'\. tippers, one brake
chassis, appro, 75" of o lI.-. track with oar

turnouts, L300, or exchange 5% pauge loco-

molves,= ADVERTISER, 65 Hegunt Streel, Leam-

ingion Spa. Tel: 24078, I
ELECTRICAL

New, I h.p. single-phase, 2@0/250 valts,

stamadard cap, start, 1440 r.pom. paators, £18 10s,
carr, paid. Stock, Alse §, 1} and 2 h.p. ditte,—
ArrpnabE LT, 11 Star Street, Bradiord 3. T)C
AC. Motors, seli-start, Induction 2200250 v,
50 cveles, 1-phase, 1,425 r.pan., 4 hap., %75, 6d4.;
13 hap., 10551 § h._p.. g 13s, g anid
guaranteed, carringe England, 75, 6d.—JoHxsox
Fucrspprize Compayy, 318 Kennington Moad,
5050 BELiance 1410,
Second-hand nchronous

Motors

eleciric slotmetors J0WE50 volts a.c. 34 ¢,
to

R
(212141

geared mechanism, easily  converted

particular use, varioms tvpes large siock
45, cach,—=TrapEx Mever Co. Lvn.,
Koad, Surbiton, Sorrey. Tel: 399 2234/5/8.

1
T/C

BOOKS, PUBLICATIONS, ETC.

* AModel Engineers,™ volumes and individoal
issmes  alwavs  available and purchased
Fracmion  Exoixe Exverreisus, 4 Stan
Hoad, London E.4.

Sale. 40 copies " M.E." 1942-188] apd 124
coples ** Home Mechanbes ™ 19511858, offers,—
I Park YView, Acton, Lomdon \W.3. F

Wanted. Tor "\.aflmlal {iazs Engine
{about 12-15 h.p.) now being restored in U,

15915
S W

maker's catalopue, Instruction manoal acd
1d\_t~r:|1c|urnl|. etc. Similarly literatare on
Heinrici and Rominsen hot air and on early

Petter. Lister and other siinblar pricoc 1o 1904,
Give details, condition and price, —=MeConunacs,

U.5.A. ¥

Box 6706, 1i=.'|l||:||urr L1, S,
Old Bassett-Lowke Lid., catalogies wanted,
1821 ar alder £2, 1906 or clder £3. Goad con-
dition only!=—Hax XNo, 2473 (U.5.A.), Mooro
Excinerr (MEces, Hemel Hempstead, Herts,
i
“Model Engineers ™ for sale, 1900-1988,
comnplete vears, odd copies, will split. ©Old
books on model engineering, model railways, by
LB=C, Henry Greenly, Edward Ueal, etc. Full
size steam TMHEWII\'t books, on LDII!'I.IM‘I.R“I.
maintenance, running, with detailed diagrans,
some 100 years old, call after 7 p.om. weekdnys,
Saturday afternoons, all day  Sundays, 100
Nanaimo Way, Broimley Lame, Kingiwinfond,
Hrierley Hill, Stafs, F
£60 (minimum) offered jor " M.E." volumes
1-80, {Portions  welcomed, =LaMncer, &0
salbiouse Itoad, Rackheath, Norwich, B

——olEAM
LOGOMOTION

Two volumes written for the daily uwse of
engine drivers and firemen; chere arg aver
[ photos, fold-ut diagrams, graphs,
tables covering comitruction, working
principles and practical operation — egsan=
tial for model maker and enthusiase
Write now lor full decalls, stating name
and address, to ! ngham Press Led.,
Dept. SL 5146, PO Box 14, Gatehouse
Rd., Aylesbury, Bueks. (Cash Price L5,
or 5/- deposit & 10 monthly payments
of 10/-, paying £5. §s.)

NOW AVAILABLE—

1970 TRACTION ENGINE & ORGAN
ENTHUSIASTS HANDBOOK
INC. MODEL EMGINEERING DIRECTORY
CONTAIMS aver 50 fact filled pages.
Lists all Traction Engine, Organ, Fair-
ground and Model Engineering Clubs
and all Displays and Museums, Rally
Dates and Other Events,

Cnly 3s. 0d., including postage, from

the publishers :—
TRACTION ENGINE ENTERPRISES
4 Station Rd., CHINGFORD, London, E.4

Model Engineer requires the lollowing
el velumes of " ALE in good condition :
LI2-118 inclnsive, P39 032 inclusive. Urj:ﬂ
ap, Mooel ExcidEra, 13-35 Hridge
||r| ol Hempstead, Herts, TIC
Hound o unbound complete
wgineer ™ Nos, 1 1o 84, Also
other model engineering and ornaimental turning
Lok, —WiLLram  [raves, v
sucrmments, Calllornis, 955546, [ S A *-LT.'R\-

Streel

'I-\unled,
volumes ' Molel

RALLY

WEST RIDING SMALL

LOCOMOTIVE SOCIETY
mukpm. Tm ley, Mr. Wakaofield
LAL RALLY
Slwl'ﬂr. Hﬂ' 3I:Ilh and Sunday, May 315t
All Lotomaotive Enthusissts Invited.
Refreshmanss, Pavilion, Marquee, Fres Parking,
Sec: Woodhead, Station Road, Wilsden.
Bradford.

BUSIMESS SERYICES

For Guaranteed Repairs to waiches, clocks,
jewellery, also all replacement parts per UK.
|_'m,'| il service only, Vrice list sl —1, H. Youxo
x %o%, 133 Londen Road, Chippenham, Wilts.

Centre Turning up 1o 157 digmeter, drilling,
tapping, one oft, small batches—Mr. J. Sore
cLiFFE; 91 CleeRkeaton Low Maodor,
Bradiord, 1

SITUATIONS YACANT

Opportonity for reliabde, encrgetico man (o
assist full or part-time with privaie collector's
restofation of motor and horsedrawn vehiches.
Competence and appreciation of geod workman-
ship essential, Specialist knowledge of engineer-
ing, painting or nmdu.:rrkl:m. an advantage.
North East Cheshire.  Write with detaila o
experience to  Box No. 2497 Moore ExGixEER
Oinces, emel Hempatead, Herts r

PHOTOGRAPHY

Projectors.  Home Assembly Kit 27 = 2°
237w 3 s, Steren 200 w0 w, Lo 107
107 viewer 3 w; also 157 ¢ﬂi=LUTL -IJI-P 175, 6d.
Fan base kit, £4 175, 6d. Oplicals and screens;
miceo il readers.  S.AE.  brochure.—E.
Mansmact-Suitsi Lyp., & MNormich Awvenue,
Bourncmouth. T/C

GEMERAL

Turning and Screwcutting part-time 1o
clients pequirements sketch or drawing, Moder-
ate charge,—i) i'arlmmd Hoad, South bourne,
: 47459 ul‘ltrﬂp ln.urveel;

Koadd,

I’l’-urnu mouth. Te
el

Wanted. Early wircless apparatus, small
dynamos, model Pelion wheeks, ** M, E." volumes,
26 to 30 ine—CHarsax, 341 Birch Street,
Denver, Colorado 80220, [L5.A, FGH

thfrlrn:h Home l.n.d Abronsd, S AL, for
details.—Euvnoreay FRIENDSHIP Sp01eTY, Bum-
lev, ! TiC
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An expert gives valuable infor-
mation on this tricky subject,
plus a wealth of tabulated
information of interest even to
the expert, dzals with methods
of cutting threads, equipment,
covering the various forms in
general use, taps and dies, borh
by hand and in the lathe.

5/-

51 LATHE & SHAPING
MACHINE TOOLS

Covers material for making tesly; farmation
of the toal's cutting edge, clearance angles,
rake, reliel angles, machining all types of
matsly and plagesg: lathe tools, holders, forms
of tools, boring, screwcutting, square threads,
agme threads, hard turning vools, mounting
tools, backh wool post; tools for use In the
shaping and planing machine, design, special
romls, lorm cools, different metali worked:
sharpening lathe and shaping machine tools

5/

Two-calaus

7 x 41 in. B0 pages
drawn on gard cover

F. e 4] in. BO pages. Two-colowr
card cover, Nlustrated line deawings

Sharpened materials, applhances, metalwoark-
ing weols, woedworking knives, scissors,
razors and drawing instruments. Sharpening
of toals in genoral uio i1 described in detail,
inchuding those used in carpencry and metal- o
working, a3 well a3 3 short sccount of sharpen- | |
img such domestic appliances as scissors and
the like, a3 well ai razors and drawing
ARFEFU AL

7l x4 in. 104 popes, Two-colouwr \ y
drawn an card cover 10& line I- b e
drawingr, o, e

72 PAINTING AND
LINING MODELS

A reprint of R. C. Rogers’ handy
litele work on  an  all-important
subject. Mo longer is there any need
far models to be spoiled for lack of
expert finish—or to be sent away for
and expensive atten-

PAINTING
AND LINING
MODELS

' professional '
tion . . . not even a steady hand is

essential !
51-

T4 x 4f in, &4 pages. |7 drawings.,
Dirown an two-taleur card cover,

42 ELECTRO-PLATING

Useful information about small-scale
electroplating, znd the essentials needed
to produce successful work, including
details of simple plant which can be made
by the amateur to enhance his madels,
The subject is adequately covered and
deals with equipment needed for home
working, current supply, plating tank,
preparation of the base, electrolytes,
chramium plating, plating of non-con-
ductors and electro farming, anodising,

- TL x4 in, 104 peges. Two-colour 9 B
drawn on card cover. 28 line drawings. |Il
30 WHHKSHGP HINTS & TIPS

A "must’ to be beside every
enthusiast’s lathe | Workshop
mysteries are revealed, rhere
are quick tips and easy dodges
to show that rhere is sometimes
some easier way . . . thoroughly
recommended,
&0 pages

Elen- |
{ Plating |

TOR THE AMATETR

By L' WARBURTON

Workshop
\s HintsaTips ,i,:-"

gl x 7 in Two=colour card cover,

5/-

123 MICROMETERS

In eight chaptery cavering simple and regitter-
ing calipers; slide gauges: Vernier scales and
their use; micremeter dide gauges: microm.
#LoF comstruction; how oo read & micrameger;
examples of modern micrometers; use of

MEaturing instrumens.
5/-

104 hine drowings

MICROMETERS

SLIDE GAUGES

AND L‘lllFEﬁ/

.'-"f x 4T in, FI poges, 59 line and
photo [Ilustrations, Two-colour card
covEr

45 LhTHE hCCESSDHIES

How to make and use a wide variety
of useful accessories, many of which
cannot be bought, or only somewhat
expensivaly. ﬁelection includes de-
vices for centring work, chucking
accessories; tool-holders and cutter
bars; dividing appliances; simple
milling attachments; steadying appli-
ances; various forms of cutters: aids
to screwcutting; and other miscel-
|aneous accessories. Saves [ts cost
many times over in nNext to no time.

71 2 47 in. 109 pages. Two-calsur
d’.'i'.:lw-'! allll:ll"l.l' r.':wer.gﬂ‘i" phato figeres, 5 |' -
HOW TO ORDER, Ri d
the rﬁer::u numh;:lé’f‘::u Zﬁ * 41]
itl Ll . T
EE:'L’EE 1:':;.,“‘;;&;“‘.’“5 51 - 30]
T it [11-1.1 1
POSTAGE fras on orders over 25 - 123 }
| 26,
.
I LTI B i B i i 5 4‘5 ?2 1
I A PBEE, oisaiiinesnnnninsnrnng rrpsaad p s R L - £ I

MODEL & ALLIED PUBLICATIONS I.TIJ 13-35 35 BRIDGE ST., HEMEL HEMPSTEAD
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