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CHERRY’S OF RICHMOND

For LIVE-STEAM Models that WORK

Send for our NEW (Issue 3, 1970) Catalogue of fully-described Locomotives, Traction Engines, Stationary
Engines, Ships, Boilers, etc. Catalogue FREE on receipt of 1/- stamps. (Overseas Air Mail 1 Dollar.)

Some Examples from Stock:

2lin, gauge G.E.R, 2-4-0 locomotive and tender.

3%in. gauge B.R. 4-6-2 Britannia locomotive and tender.
3% in. gauge LN.E.R. 4-6-2 locomotive and tender * Great Northern.™”
Alin. gauge 0-6-0 Tank cngine * P. V. Baker."

5in. gauge 0-6-0 Tank engine ** Ajax.”

5in. gauge LMNER. 0-6-0 Tank engine,

5 in. gavge large-scale 4-6-2 locomotive amd tender,

5 in. gauge S.R. 0-6-0 locomotive and tender ** Minx."
5in. gavge W.D. 2-10-0 locomotive and tender.

5in. gauge N.E.R. 0-8-0 locomotive and tender ** Netta,””
15 in. scale Burrell type traction engine.

2in. scale Davey Paxman type traction engine.

3in. scale Freelance traction engine.

Ete., ete. in large variety.

Agents and Stockists for the range of Stoart Turner sets of Stationary Engine castings, drawings and accessories.

] 62 SHEEN ROAD, RICHMOND, SURREY (LONDON AREA
CHERRY S IJIIVIITED Telephone: 01-940 2454, Gpcrl| 9 to 6: Weds. 9 to 1; Sais. 9 10 5:!

Myford accepted by MODEL ENGINEERS,

AS THE FINEST LATHES
IN THEIR CLASS

ML 7
(Capacity 35" x 20" or 327)
Centre Lathe

A comprahensive range ef
accessories and attachments is
avaifable to extend the versatility ;
of these machines. The finesy (Capacily 357 x 197 or 317)
avaifable in thelr class, Centre Lathe

Send for details of ML7 and Super 7 lathes and Accessories

MYFORD mq’ord BEESTON NOTTINGHAM
MLCHIRE To0s TELEPHONE NOTTINGHAM 254222

LIMITED
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A. ll REEVES & CO. (B“'l'l'l'l'lghﬂlﬂ) LTD.
416 MOSELEY ROAD, BIRMINGHAM 12

021-440 2554

“BRIDGET?”

A Simple 0-4-2 Tank Locomotive in 7} in. Gauge.

Phone :

Drawings: Nos. |, 2, 3, 4, & 8 available
Frame Steel . .
Buffer Beams ...

Frame Stays (3)

Driving Wheels

Trailing Wheels

Main Axleboxes G.M.

Trailing Axleboxes

Radial Arm

Buffer Heads

Buffer Stecks ...

Cylinder Set in C.I. 14 p!eces

Piston Rings

Further castings will be available in due course.

8/6 per sheet
£1 50

£5 5 0 set
£1 10 0 pair
|

CLOSED 12-30 WEDNESDAYS and SATURDAYS

836

PRECISION GEARS

. For Light Englnesring Applications :
*'Jﬁ!"

Tunbridge ¥Wells

Flying Dutchman

MODEL COLLECTION

FLYING DUTCHMAN MODELS: offer for Sale the finest
salection of coal fired locomotives available in gauges
3}", 5% & 74" alzo 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 Qakhill.

OANHILL MANOR, OANHILL, Nr. BATH, SOMERSET
Tel: Oakhill 210
Please telephone for appointment
Hay ba viewed in London Area
MODELS OF ALL TYPES URGENTLY WAMNTED

MODEL ENGIMEER 4 September 1970




Making decorative glass fibre panels it the maln
feature this manth, plut a new series on ackling
the difflcult jobs, and designs for 3 nest of ables,
a kizchen unit and many others,

Woodworker

our popular, new

MAL> GRAFT MAGAZINE

OCTOBER ISSUE ON SALE SEPTEMBER 11

MODEL & ALLIED PUBLICATIONS LTD.
13/35 Bridge Street - Hemel Hempstead - Herts.

Plastics Size 11§ x 81 ins.
Furniture Making Price 3/- per copy
Glassfibre * Carpentry from all good
Wood Carving, etc. newsagents and
For all craftsmen paper shops

H,ﬁ:ﬁ‘“ﬁ Woodworker October

If unable to obtain your copy, complete this coupon
and send to MODEL & ALLIED PUBLICATIOMS Ltd.,
13/35 Bridge Street, Hemel Hempstead, Herts, together
with P.O. for 3/6d. and we will post a copy to you.

I T e i ok

Model engineers readily appreciate
the advantages to be gained by using
SIEVERT propane gas equipment with
a burner support for every job and
a range of fully interchangeable
burners which converts propane gas
into instant controllable and econ-
omical power heat—all chis apart
from many specialised appliances for
Paint Remeoving, Furnaces, Capillary
Pipe lointing to mention but a few.

9 BURNERS for all purposes

SUPPORT

1939 » 3938 3935 D3

MODEL EMGIMEER 4 September 1970

Write now for the Sievere propane gas maoval and ged to know
mere cheut Sievert propane gos opplionces,

WM. A. MEYER LTD
9-11 GLENELDON ROAD, LONDON, S.W.I6
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MODEL EMGINEER EXHIBITION MODEL ENGINEER EXHIBITION MODEL EMNGIMEER EE‘
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—— ey COMPETITORS rd
Mu[l [l [ H[;l EEH Your entries are now invited, Entry Forms on request. £300 in prizes
nu - L1 .+ . some 30 cups, trophies and other awsrds, Champéonship Cups for

permangnt retencion. A win confers * Expert Stapus ™!

EMTRY CLASSES

Examples af every form of modelmaking activity can be be entered. Model
enginporing masterpicces such ay locomaotives, traction engines, aircrafe,
boats, ears . . . or simple plastic creations . . . thero i 8 clus for you.
Mew classes this ihaw will include Milicary Models {six ¢lasses) and Crafc
entries (Furniture, glass fibre, exc.),

SEE & BUY

Full model trade support with well stocked stands. Stands hawe been
taken by Beatties of London, Model Hobby Consortium, Myfords Lid,,
Graham Farish Group Sales Led., The Turnmable, Kennions, Traction
Engine Encerprises, Wall Models, Hintorex, Mainstream Productions Lid.,
Faller, Maistow Pictorial . . . with others o follow. . .,

SPECIAL ATTRACTIONS

Last year's popular pool with working space sreund will be there again

—laeated in the centre of the main hall. Aircraft will again be showing
' their paces above the pool. Boats will be available for visivers o ery, . . .
u The Society of Model & Experimental Engineers will be operating their

famaous passenger carrying model steam locomotives—iome wonderiul
models at work wader the direction as ever of Mr. Bill Carter. Other
models under compreidsd 3iF In aCLIOA.

MEW! A demonstration of steam ploughing by model traction engines

c {Even betzer chan when shawn on T The ECRA Championship car

“ode' mts, ars cireult {a Hetle tighe for room last year) moves inte o larger hall. Longer

track, more spoctater space, Jock Thin and Dick Smith weleame yeu sgain,

L] i Oeher new attractians will include model soldiers, guns, digramas Dhs-

Alrcra't, Locomot ves play of woodwark and eraft jcems, Demonstrations of varisus Kinds,
Small lecture theatre for film shows, model subject talks.

Traction Engines SOUVENIR GUIDE

Anocther CHRISTMAS EXTRA issuve of Model Engineer will ba coming

“ilitary Models out 2nd Friday in December with entries, trade stands, articles galere to

assist the visitor and selace the sway-ac-home.

crafts PRIZE POOL ALLOCATION

Clastes ascracting six or mere entries will enjoy prizes to value of Ist £5;
Ind £3: 3ed £1. With over 11 entries lsx £7; Ind £4; 3rd £3; 4th LI

* Rﬁ.DlO CDNTRDL PDDL CFm:: undq: s:‘s:lwillr:uu lse ? ind only, or st discretion of the iud:z;
* CAR RAC[HG ChRCUIT may be comang with other classes.
% MODEL STEAM PLOUGHING SN O e

All ontries must be made by Oceober Pith, 1970,

NOILIFIHXI Y33NIDNT 1300K

NOILIBIHXT Y3INIDNIT 71300K

TICKETS:
:I# and under}, Aduh. 4

Pre-booking concessions. Parties
29th DECEMBER I970 &5 oo, il culaal iy b

—one per 10 in pargy. P:;'hmt Admission: Mulh 5f-; Child, 3/-.
TO

nh IAHUARY I’7I Enquiries for Competition Entry Forms,

Trade Stands to EXHIBITION MANAGER,

EY M.A.P. Ltd. 13-35 BRIDGE STREET,
SEYMOUR HALL HEMEL HEMPSTEAD, HERTS.
LONDON W.l.

MODEL ENGINEER EXHIBITION MODEL ENGINEER EXHIBITION MODEL ENGINEER EXHIBITION MODEL ENGINEER EXHIBITION
NOILIGIHXT Y3INIDNI 7300K

13A0K

NOILISIHX3 ¥IANION3I 71300W  NOILIGIHXI ¥IINIONT 13A0W  NOILIBIHXI ¥33INIDNS

2]
'
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This almost
completed

“ Simplex ™
by Mr D,
Forster of
Stockporr was
seen af the
T.MILEC, ar
Blenheim,
rhowgh not
cHtered.

A commentary by the Editor

Main Line preservation

Most readers will have heard of the Mam Linc
Preservation Group. This group hopes to purchase
a length of British Railways' main line for the
running of steam-hauled trains, which it belicves
will prove a lasting attraction to tourists, railway
enthusiasts and students of the locomotive.

The aim of the group is to obtain a 19 mile
length of the old double-track main line between
Leicester (Abbey Lane) and Ruddington (MNotts.).
It is hoped that once this has been successfully
accomplizshed, it will be possible to arrange for the
running of many of the famous steam locomotives
now preserved. The Leicester Museum of Tech-
nology have already expressed their willingness to
allow one of their exhibits, the V.2 class engine
Green Arroww, to become a permancnt working
locomotive on the line.

The stretch of line concerned is little over 70
yvears old: it was the last main line to be built in
Britain and is today in a structurally sound con-
dition. It is able 1o accommodate the heaviest
express engines and is suitable for high speed
working. The present position is that a bid for the
line has been made to British Railwavs for the
Leicester-Loughborough  section  and  provision
made for further negotiations for the stretch on-
wards to Ruddington. While the necessary deposit
may be found in time, financial support is urgently
required if the scheme is to be successiul,

Applications for membership, loans and don-
ations should be made to Mr Richard Lovatt, 10
The Broadway, Oadby, Leicester.
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I.M.LE.C.

of this vear's compention, it
looks as if ILM.L.E.C. will have to become a perm-
anent feature on the model enginecr’s calendar, At
the first competition, on the track of the Birming-
ham S5.M.E., there were approxmmately 450 visitors.
At Blenheim this vear there were over 600, so it
will be appreciated that the task for the * host™

With the success

Society s an onerous one. Nevertheless, 1 wvery
much hope that those societies which have the
space for the wvisitors’ cars, and the necessary
facilities for the locomotives, not to mention the
track iself, will once again rise to the occasion, so
that we can kecp the Competition going.

It would be nice if we could have the 1971 event
in the North of England. (It must be remembered
that tw a northerner, even Birmingham s
“south !} Whether there are tracks and sites
capable of coping with LM.L.E.C. up in the North
15 something which at the moment I am not certain
of, but hope to discover this autumn. In the mean-
time, I will be very pleased to hear from any club
secretary who would be prepared to undertake the
organisation of the 1971 Competition.

One of the yvounger IML.E.C. compenitors, Mr E.
Kellerr and his " Ivy Hall™ on the steaming bays.
Full report on page 856.



EECENTRIC SHAFT ButSH HAND

HSAONIE OR GW™M

T P _,,‘._1-',_ aaL

] "
= i = -_ LT .
BRATCHET WHEEL AimEy 2 .
WD BMS g e
mEA LY
AATCHET WhEFL SLWER STEEL [ i"::::—'] f
HARIEN | | —|
."I.I- || :| |2 B
E: b =5 -Fp- | | ll
TR ] iy |
HL—--!—:;‘:W i ST |
| F 1 gy | |
‘E’! .“-'::'-"rﬂ-}ip ik 1 — ...? i 1
MR et e - Sa -
.."'u_.,,Tw - BBa Push it i lonk
[ ity 5 — I
Sexf - - T g Ve '
I - ] i i
L L I e N
.

LJERICATOR WOLNTING |§F|.'.I:i'
IS

Tak4 Lig 1 d9a55
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ENGINEER ”
TRACTION
ENGINE

Built and described
by L. C. Mason

PART XL

Continued from page 792

Tue oreraTioN of the oil pump is extremely

simple. The screwed fitting for the delivery pipe is
in one with the ram, and is drilled right through
axially for oil delivery. A small non-return ball
valve is incorporated in the union fitting on the
valve chest. The cylinder is moved to and fro over
the ram by the small eccentric working in a square
bottomed groove milled up the side of the cylinder.
Two small holes from the undersurface of the
cvlinder are drilled up into the bore. Thus when
the cylinder moves forward oil is pumped out
down the drilled ram, and on the return stroke
sufficient vacuum is created in the cylinder for it
to be immediately refilled with oil when the bottom
ports are uncovered at the back dead-centre
position.

A bonus advantage of this arrangement is that
the timing of the port uncovering can be cxactly
regulated by the amount by which the ram s
screwed into the tank, which can be used to adjust
the amount of oil delivered each stroke.

Start with machining up the cylinder. The grear
thing here 15 obviously a true and parallel bore,
and 1o help in achieving this it is better o produce
a bore right through the picce and then fit an end
cover. I did all the machining on the end of a
length of § in. square hard brass rod.

Mark out the centre of the bore on one side of
the rod and set the piece up on the vertical-slide
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square in all directions. Lock every feed possible,
except the saddle. Start the bore hole with a small
eentre drill and drill right through No. 31, follow-
ing up slowly with a sharp 4 in. reamer or D-bit.
Slew the slide round 1o present the end of the rod
to the chuck and mull the } in. wide eccentric
groove ¢ in, deep, feeding up and down across the
cutter with the wertical-slide. A home-made slot
drill does this guite happily. Part or saw off the
little end block and rub the faces on a smooth flat
file to clear all burrs.

From % in. A/F hexagon brass make a 1 in.
thick nut tapped % in. * 40 t. Chuck a swb of
Yk in. dia. steel rod and with the tailstock chuck
thread about § in. lenpth ¢ in. % 40 t, part off
4 in. long. Make up a chucking bush tapped % in.
< 40 t if vou have not already got one and screw
in the stub of screwed rod, locking it in place with
the nut s0 as to leave about § in. protruding clear
of the nut.

Now comes the careful bit: turn down the outer
4 in. until it is a stiff sliding fit in the bore of the
brass cylinder block. If it is a trifle too stiff, leave
it at that rather than attempt to turn off any more,
and ¢ither make a tiny lap from a scrap of copper
and lap it down slightly freer, or gently work it
freer in the block with an application of tallow.
Why this dodge should work, I don’t really know
—but it does! Ideally it should slide smoothly with
a very shght drag all along, with no tight spots.
Face back the end if necessary to leave it 3} in.
long. Start the pilot end of the smallest centre
drill in the faced end of the ram, and drill in 1 in.
dia, for ¥ in. or so,

Reverse the piece in the tapped bush, again lock-
ing i1t with the nut, leaving 4 in. or so sticking out
clear. Face this end flat also, go in with the centre
drill again tull the cone is nearly out to the full
diameter of the piece, and follow up with the v in
drill, going right through to meet the hole started
from the other end.

For the eccentric, chuck a 1} in. length of 3 in.
steel rod and face the ends. From the machining
marks on one end vou can mark in a point exactly
Ts in. off centre. Centre dot this, and re-chuck
in the four-jaw so that the centre dot runs quite
true. Haove about § in. protruding from the chuck
and turn this down to } in. dia., to fit snuglv in
the milled slot in the evlinder block, Remove from
the chuck and cut back the # in. dia. portion to
about + in. long. Re-chuck in the four-jaw,
gripping by the } in. dia. portion and get the outer

% in. end running true. Face the end flat and turn |

down to £ in. dia., taking it back to leave a full
& in. dia. collar s in. thick. Face back the § in.
turned down end 1o % in. long and drill in about
% in. deep No. 50. Start in an 8 BA taper tap

MODEL EMNGIMEER 4 September 970

from the tailstock chuck, remove from the lathe
and finish tapping 8 BA by hand to at least s in.
deep. Now at the long # in. dia. end, cut this off
to leave & in. or so of 3 in. dia.,, re-chuck by the
% in. end in the three-jaw and face back the end
of the } in. portion to 5% in. long—ijust long enough
to engage the cylinder slot fully. This sounds guite
an “ end-for-end " business, but it is about the best
way of ensuring that each end can be held for
turning.

The tank is simply made up from two pieces of
#¢ in. brass—the same materials as for the tender.
Cut a strip a full % in. wide by some 2% in. long,
and bend up the four sides of the tank from this.
I found an odd scrap of § in. square steel bar
and faced back two sides to make a bending former,
which gives nice sharp corners when the strip s
tapped flat round it. Cut out a rectangle of the

841



same stuff well oversize for the base plate and
silver solder the bent up sides to the bottom, wiring
them in place for so doing. The join up one corner
can be done at the same time. The thin 40 thou
silver solder wire is the stuff here, applying it in-
side the box to avoid an unnecessary fillet outside.
Pickle, clean up inside and out, and file the base
down to size.

The eccentric runs in a tiny bronze or gunmetal
bush, and the ram screws into the side of the tank
through a thickening disc of brass soft-soldered
on the outside of the tank. So these two pieces are
next. The bush needs no detailing, except to say
D-bit the bore for a close fit for the eccentric shaft.
When soldering in place, the flange goes inside.

The thickening pad at the end of the tank for
the ram is turned up from a stub of § in. dia. brass
rod. Turn the & in. dia., register and drill into
the rod end about 4 in. deep with No. 20 drill
before parting off. Tap the disc % = 40 t square 1o
the end of the tank after it is soldered in place.

The cylinder can now be finished off by drilling
the two Mo, 65 holes up from the bottom face into
the bore. Pass the ram gently into the bore again,
which will clear off any tiny burrs left by the dril-
ling. The end cover is merely a slice parted off from
the end of a piece of } in. dia. brass rod, with the
little register turned a close fit in the bore of the
cylinder. Sweat it securely in position on the end
of the cylinder. Note that there 35 a right and a
wrong way up for the cylinder; the thicker edge
to the eccentric groove comes on the delivery side,
te provide slightly more mass of metal contacting
the eccentric on the heavier delivery siroke, Solder

842

The lubricaror
parts laid ow;
phorograph is
shightly over
actwal size,

paste makes a neat job of sweating these three lintle
items in place. _

To assemble the pump, insert the eccentric
through its bearing bush from inside. Drop the
cvlinder into the tank, locating the operating groove
over the eccentric. Screw the ram through the tank
end, picking up the bore of the cylinder with the
ram end as you go. For maximum delivery, screw
the ram in until it just fouls the cylinder cover
at the full forward position of the cylinder, then
back off a turn and lock with the nut ourside, If
you have any endfioat on the eccentric, so that the
eylinder can tilt slightly, take this up with a paper
washer or washer under the collar of the eccentric,
between that and the bearing flange. This will act
as an oil seal, as the eccentric shaft will be below
oil level when the tank s full. And it will not
cost much to fill!

The lid for the tank is made in exactly the same
way as the body, filing any clearances as necessary
in the lower edges of the lid to clear the cylinder
and for bearing bush flange.

The ratchet drive wheel is a simple turning
job from # in. silver steel, drilling the bore ¢ in. dia.
for a bare ¢ in. deep and following up with No. 50
drill for tapping 8 BA. With either an end mill
or a slot drill, bottom the § in. hole out square
ended, trying the protruding end of the eccentric
shaft in the assembled pump in the drilled end of
the rod to check that the hole is deep enough to
use all the available cnd of the shaft sticking out of
the bush.

Start to part off, but stop when the parting

Continued on page 875
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THE Tool POINT will quickly indicate any eccen-
tricity. A carbide-tipped tool is much o be pre-
ferred for wheel turning. T'ry and obtain a square
ended one and have a v% in. radius ground on the
corner of the tip. I doubt if you will manage this
on the * home™ grindstone, so ask around for
assistance. If I remember correctly, a green grit
wheel 18 required for carbide tipped tools, but it is
now 11 vears since mine was last sharpened so I
can’t be sure !

Once you possess such a tool, the rest is easy.
Take a facing cut across the back of a wheel, boss
and all. With the Myford ML 7, the highest back-
gear speed is about right, Select the next speed
down if you are unlucky enough to get chatter
marks. Many wheel castings nowadays have as
litle as 7 in. TOTAL machining allowance on
the thickness. So take care not to take too much
off the back of the wheel. With a carbide-tipped
tool it is easily done.

Centre and drill through the boss to 4% in. dia.
Bore out to a few thou less than f in. dia., then
finish ream. Bring all the wheels up to this state.
Oh, there is one more operation that can best be
done when machining the wheel backs. Turn down
the wheel flange to 348 in. dia., taking care not to
run the tool into the chuck jaws. With a half-round
file (it fits easiest) produce a small radius between
wheel back and flange.

It is very difficult to avoid repetition on several
stages of construction, from engine to engine, and
the following is a case in point. We now have to
support the wheel on a mandrel, to machine the
tread concentric with the axle hole; or we shall
have an engine which goes up and down, as well
as along! Obtain an old, or broken drill with the
same taper as the headstock. Saw the drill off just
behind the end of the flutes, ves, an ordinary hack-
saw blade will do it quite easily. Clean any stray
swarf out of the headstock mandrel, then tap the
drill shank in with a wooden mallet. Tt must not
work loose before all the wheels are finished. Re-
duce the shank, almost to the headstock mandrel, to
a push fit on the wheels. If there is sufficient spigot
protruding, after the faceplate is fitted and the
wheel offered up, turn this down to % in. dia. and
screw, BSF, BSW, or what have you, for a retain-
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B/ AINIE

A 24 in. gauge ** King Arthur "’
by DON YOUNG

Continued from page 687

ing nut. Fit a wheel and clamp to the faceplate
with a couple of countersunk screws between spokes.
Face across the wheel, to give a tyre thickness of
% in. Remember that this time the crank boss is
#r in. proud; face this off too. If vou use only the
top and cross-slides for these machining opecrations,
the micrometer collar readings can be taken, so that
all the wheels are identical. Now, concentrate on
the wheel tread and turn it down to a full 33 n
dia. The tool radius will give a nice blend between
tread and flange. Produce a small radivs on the
top corner of the flange, just like at the back. Again
get all the wheels up to this stage. Now, take a
final fine cut across the tread of the last wheel.
Leave the tool setting and repeat on the remaining
wheels, when they will all be of the same diameter.
To finish the tread, mount each wheel in turn and
cut the 30 deg. chamfer at the outside, with either
the carbide-tipped tool or a smooth file, The latter
is easiest and avoids the possibility of tool chatter.
To finish the wheels, the crankpin holes must be
drilled. For this a simple drill jig is required.

The purpose of the jig is to ensure that all the
crankpins are of equal throw, so the wheels don’t
bind up solid when the side rods are put on. In
2} in. gauge, every effort has to be made to reduce
internal losses, so that the maximum possible pull
15 available at the drawbar. Using this philosophy
to the full, the axle-driven feed pump has been
dispensed with and two mjectors fitted in lien. To
tackle the design in this manner means that the
boiler has got to be a good steam producer.

Saw a 1} in. length from { in. * } in. b.m.s. flat.
Scribe on a centre line and centre pop # in. along it
from one end. At § in. from the first pop mark,
ditto repeato. Be careful to keep this dimension
very close to § in., if made overlong the piston heads
may hit the end covers. Too short and valuable
power will be lost; vou have been warned. These
hales must be produced, either in the lathe, using a
drill pad in the tailstock, or in the drilling machine,
Drrill first No. 13 and then ream both holes 7 in.
dia. Mext, chuck a length of § in. bar, steel or brass,
in the three-jaw and reduce for § in. length two a
press fit in the hole at § in. from one end of the
flat bar. Turn down the next § in. or so to a nice
tight sliding fit in the wheel boss, that is /v in. dia.
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Study in Oil.

Leading Crankpin; mote the recess in
the retaining cap for fittmg the splic pin.

Part off to § in. overall. Press the spigot into the
correct hole and the jig is complete. Turning press
and sliding fits will be good exercise for the axles,
of which more in a moment.

Fit the drill jig onto the front of a wheel. Use
a clamp to make sure it cannot move. With a 1%
in. drill, make a light pop mark on the wheel
Check that this mark i3 nice and central on the
crank boss, before going any further. If not almost
perfectly central, the result will look horrible. When
satisficd, deepen the pop mark, then machine drnill,
just as for the jig, No. 13 through the wheel,
followed by the +% in. reamer. Finish all the wheels
in like manner.

Crankpins come next in order, the preference
here must be for silver stecl. Any beginner who
finds he cannot master the art of machining silver
steel can always revert to mild steel as an alter-
native. For the leading pins, chuck a length of
¢ in. dia. silver steel in the three-jaw and reduece
for & in. length to a press fit in the wheels, Part
off at 4% in. overall, reverse in the chuck, drill
No. 48 for about % in. point depth and tap 7 BA.
Oh, I have been gaily mentioning press fits, without
explaining how to get them. The intention was to
leave this part of the description until the axles,
but it can’t be delaved that long. So let us apply
the technigue to the driving pins, Chuck the
3% in. rod again and wrn down for 1! in. length
to about .192 in. dia., using a micrometer to check.
Carry on reducing the outer v in. length to a push
fit in the wheel, Note the cross-slide * mike ™
collar reading, wind back, say, 30 divisions, to take
up any slack in the feed screw nut. Now, advance
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again to within half division of the previous setting.
Take a cut right along the spigot at this setting,
when the result should be a perfect press fit. It does
not always pan out at the first attempt. Each lathe
seems to obey its own law, but once you have the
job mastered, press fits can be repeated until further
orders. If the first result is a dismal failure, just
part the spigot off and try again; only #f in. of bar
is lost in the process, Part these pair of pins off to
# in. averall,

Before we can finish the driving pins a simple
gauge is required, Chuck a length of } in, dia.
brass bar in the three-jaw. Face, centre, drill No.
24 for about # in. depth and ream to # in. dia.
Part off a ¢ in. thick slice, which is the gauge.
Reverse the driving crankpins in the chuck and
reduce the outer end for #% in. length, to a nice
push fit on the gauge just produced. Now the
return crank will behave itsell when fitted, later on.

The trailing crankpins are next in line for treat-
ment; for these 7% in. dia. rod should suffice. Just
ease off the end, with a fine file, to check thar the
pin will be a press fit in the wheel. If vour luck
i5 out, revert to the @& in. rod and proceed as before.
Whichever method has to be adopted, part off to
an overall length of 48 in. Reverse in the chuck,
reduce for vy in. length to .142 in. dia. and screw
4 BA. All that remains is to fit the pins; a fairly
tricky exercise if you don’t want to spoil them and/
or the wheels. Adopting the following procedure
will take the bugs out.

Trailing crankpins first. Fit a 4 BA brass nut on
the vulnerable threads and enter the pin into the
wheel. Give it a couple of taps with a soft faced
mallet and check it is entering squarely. If all is
well, bring the soft vice jaws into service and start
pressing the pin into the wheel. If the job becomes
a life and death struggle, stop, and press the pin
out again. To do this easily, chuck a length of
§ in. brass rod in the four-jaw. Face, centre and
drill No. 9 for 11 in. depth. Part off to § in. over-

Driving pin and astociated parts of * Sir Bafin™
Square pin end can just be seen.
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all. Place this piece over the offending pin. The
other piece required is a # in. length of <% in. dia.
brass rod, an easy sliding fit in the wheel hole.
Most brass rod is slightly undersize, so you prob-
ably won't even have to machine it to get the
correct fit. Assemble this little driving rod into the
back of the wheel, when the crankpin can be pressed
out guite readily.

Chuck the offending pin in the three-jaw, run
the lathe at top speed and apply a piece of emery
cloth, to remove those odd 1/10 of a thou which
are causing all the trouble. It takes very little o
effect the cure, so don’t take too much off. Press
these pins home. The same technigue applies to
the driving crankpins, only this time use the little
brass gauge to protect the fragile, return crank, end.

For the leading crankpin, a protecting cap is
required. Chuck the § in. brass bar; face, centre
and drill No. 3 to % in. point depth. D-bir o o
in. dia. before parting off to about ¥ in. overall. Put
this cap over the crankpin end, when it can be
pressed home without damage. Not too difficult,
was it!

Turning up the axles will now be a piece of cake.
Chuck the axle material in the three-jaw and check
with a dial test indicator that it is running per-
fectly true, or within .0005 in. (4 thou). If this is
not the case, revert to the four-jaw and set to run
true. Face the axle end, then turn down for

it in. length to a press fit in the 17 in. wheel boss,
Centre the axle end, Slocombe No. 3, for appear-
ances’ sake, then part off to 28} in. overall. Reverse
in the chuck, set to run true and repeat the process
Press one whee! onto

for the second wheel seat.

Trailing coupled
wheel on No.
30772, The
retaining cap is
seeured by the
large raper pin
seen in elose-up,
rop right.
Builders should
aim te improve
on thar pipework
1o the injector !
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each axle, it is only a larger version of crankpin
fitting, but don't fit the second wheels for a while,

Coupling and connecting rods

Manyv gadgets have been * invented ™ for quarter-
ing wheels, to exactly 90 deg. For such a simple
engine as Elaine, or Sir Ironside, undoubtably is,
no gadgets will be necessary. The cranks can be at
85 deg. or 90 deg. to each other and pothing will
be amizs, All it does mean is that the exhaust beats
will be slightly syncopated, so slight that the effect
won't be detectable, If vou happen to get a syn-
copated exhaust it is more likely to be the fault of
incorrect valve setting. As a matter of fact, on
Mallard, due to her three cvlinders, the cranks are
set 120 deg. apart. (Actually 120 deg.—126 deg.—
114 deg—Ed.) Yet she managed 126 m.p.h. and
would have gone much faster, given the chance. It

845



Ma.53 DIL HOLE _ﬁ_ g'-‘_:“!“ “ly
¥ |

2BA HEX

T - T \
o] [o] r—v[ir‘_ﬁ_f'-ﬂ "
; e 3
. \
e SaBa ch
Ll A T4,
¥ —
T
—— 1019 = lafl=
s :\____'___ | i (i) i
’ B pia 4 ik
. 3crs SR i ' el
—_—— = 4 OFF
FRONT COUPLING ROD - {PAIR  wiLD STEEL STEEL
N 4 3
"F‘l 8y FULL Ha. 53 OB HOLE a - A8, 35
3 - | !
: A : i &
=i o =
| i O ~—t o
' % e soow wous
- b By
r : 7 Bg i sAsss
) | L—]: '/ i
! e GLAMETAL DA
_ & BRONTE.
Mo S5 T O E
i &
& _ __% &=
TS I T i
ol Jf.DLIf-"LING RODS | Doia [dDe w l MaOFF| i . [\)] _
i T > I | S E ¥
- T =T i
. | __3}_? ilul.ln-. - | |
: L : | T .
T el &
i o . = = - o
BOD BUSHES - 62 TaBLE Fcrwac gt bl Gl TS R ot I M:b_::EE
CUNMETAL O BRONZE LeRossyEap i 18 [deen 21~ ©o__ ] -
T
£33
i A
E Ma 88 QIL HOLE o -Iz o
: | ol
: = i
my € o =g 7 =@ 531 =
 FLUTE O35 DEEP [MAxsdUM ] L ZHOLES Mo 44
L ﬂ']:
|-l |
- I II
— i
S O
7
S&
CONMECTING BOD - ' Pa@ (O HOLE ONLY HANDED] MILD STEEL

MODEL ENGINEER 4 September 1970



is not bevond the realms of possibility that an
A.4 has exceeded this speed in service. LBSC wld
in one of his lobby chats how a “ Minx ™ had man-
aged 82 m.p.h. on a special excursion, Her driver
got two weeks suspension for his efforts. On the
Isle of Wight, yours truly timed an 0.2 up to 75
m.p.h., my most hair-raising expericnce ever. No-
bodv reported the driver on this occasion, but he
did not survive much longer. His sentence was
permanent withdrawal from the foorplate. Yours
truly will suffer the same fate if he does nor get on
with the job in hand.

As has alreadv been =aid, it does not maotter if
the cranks are not exactly at 90 deg.; what is im-
portant is that all three scts are at exactly the same
angle. To ensure this we must first make the
coupling rods, starting with the front pair. Mark
out, on a 5 in. length of § . * % in. bhum.s, flar,
the corrcct profile. Drill and ream, or use a § in.
end mill, 1o produce the hole for the front bush.
This hole must be perfectly sguare through the
rod, so use either the lathe or drilling machine,
Mext we require some “aids to manufacture.”
The first piece is a § in. length of brass rod, nomin-
ally § in. dia., a push fit in the leading axleboxes
and the hole just drilled in the embrvo coupling
rods. This had better be made from § in. bar, 10
get the required fit. Chuck the brass rod again and
turn down for ¢ in. length to a push fit in the
driving axleboxes. Face, centre and drill to f+ in.
dia. to a full /% in, depth. Part off at 4 in. overall,
Produce a similar bush for the trailling boxes, this
time drilled to <% in, dia.

Fit pieces of packing between the top of each
box and horn, to wedge them firmly down onto
the hornstay plates. Fit the drill bush, just made,
to one of the driving axleboxes. Insert the brass
rod into the leading box on the same side and posi-
tion the coupling rod over it. Line up the rod and
the driving box, so that the marked out hole centre
coincides with the drill bush hole. Clamp the rod
firmly in this position. Spot through the bush,
from the other frame, f in. dia., as a check, then
set up in the drilling machine or lathe, to drill
right through the rod to % in. dia. The axle
centres nmow coincide with the rod centres. Mark
which side this rod is, as the centre distance could
vary by a few thow on the other side, enough to
spoil the job. Repeat for the other leading rod.

Saw out the profile roughly to the marked lines,
then machine drill the % in. dia. hole for the fork
joint pin. Make it No. 23 if you like, so the pin
is a press fit. The bosses must next be radiused; wo
do this a traditional set-up is necessary. First grip
a length of 4% in. dia. in the machine vice, on the
vertical-slide. A little semi-circular recess in the
top jaw of the Myford machine vice makes this
job easy. Chuck an end mill, about } in. dia., in
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the three-jaw; fit the fork end of the rod over the
silver steel spigot and mill the rod 1o a neat semi-
circle. Take light curs and grasping the other end
of the rod firmly with the hand—it's quite safe—
pull the job around the cutter. Repear the dose on
the driving and leading bosses, gripping the correct
size rod in the machine vice. Be careful vou do
not remove the oilboxes when milling, it's easily
done! Mill or file the rest of the rod profile to the
scribed lines,

Remove the machine vice from the vertical-slide
and replace with an angle plate. Set this up level,
one of the edges of the angle plate should be
machined to make this a simple 1ask, Simply stand
a piece of flat bar on the lathe bed and bring the
vertical-slide down until the angle plate sits on the
top edge of the bar. Tighten up the angle plate.
Bolt a rod to the top face of the angle plate; # in,
countersunk screws are best, the heads locate nicely
in the coupling rod holes. Chuck a side and face
cutter in the three-jaw, for preference one about
1} in. dia. with its own spigot, and machine the
1/64 in, reliefs on both sides of the rod. End mil-
ling the top and bottom faces of the rod can be
carricd out at this set-up if desired. Set up the
machine vice again, grip the rod as close to the
driving boss as vou can ger and mill the 5/64 in.
thick tongue at the fork end. Clean off all the burrs
produced by the machining, at the same time re-
ducing the lcading boss thickness by a few thou,
to a bare 74 in. Drill the No. 53 oil holes, then
make up the fork end pin, just like the trailing
crankpin. Braze it in, dropping into water as soon
as the rod glow disappears, then the pin will remain
fairlv hard. The rod will have bowed slightly
under the treatment. Fit a fr in. silver steel pin
in the driving box drill bush and carefully bend
the rod until it slides over both the leading and
driving axlebox spigots.

Polish up the finished rods with fine grade emery
cloth and coat liberally with oil and we can move
quickly on to the trailing rods. Mark out the
profile, then drill the # in. dia. fork end hole.
Chuck a length of % in. dia., or larger, bronze or
gunmetal rod in the three-jaw. Face, centre and
turn down for § in. length to a press fit in the rod.
Drill No. 22 to 1% in. depth, then part off at 7/64
in. overall. Press inte the outside of the rod, it
will not go right through. Grip the rod in the
machine vice and machine the mating fork end
tongues to 7/64 in. thickness. Fit to the leading
rod, to check that the fork ends are not binding.
Level up to the trailing box, with the drill bush
already firted, and repear the drilling operation as
for the driving box. The rod profiling, etc., is as
for the leading rod, so T will refrain from unneces-
sAry repetition.

(To be continued)
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CAMELBACKS

and early
American Locomotives
by Conrad Milster

THE EARLIEST CAMELS built from June 1848 on
{not 1844 as Jeynes says on page 774, August 2,
1968) had an extended firebox with a “step”™
in the upper part (see sketch) and had abourt
16% =q. fr. of grate area. The joint between the
firebox and boiler shell was a highly stressed one
as it supported firchox, fuel on the grates and water
and in order to remove as much weight as possible
from the back of the engine the cab and engineer
were placed on top of the boiler while the fireman
was moved back to the tender, thus eliminating the
weight of the footplate. Another weight saving
device was climination of the water leg at the back
of the firebox and substitution of a dry back, cer-
tainly a doubtful move as far as efficiency was
concerned, By having the 0-8-0 style of engine,
Winans was able to keep his wheelbase down to
11 ft. 3 in., an important consideration in view of
the many sharp curves in use at the time. This
with 43 in. dia. drivers and 17 in. * 22 in. cylinders.

Winans developed his engine into a * standard *
type and typical dimensions for the first series
included : boiler dia. 41 in. made of ¢ in. plate,
containing 101 tubes of iron 2% in. dia. = 13 [t
long, grates were 564 in. long * 42} in. wide and
the boiler was fitted with a large steam dome 41 in.
dia, ® 51 in. high placed in the forward part of
the cab,

In about 1850 or shortly thereafter, Winans
adopted the slope-backed firebox which had been
developed a few wvears earlier by Isaac Drips in
1848. This series of engines was known as the
“medium furnace ™ size and was very similar to
the earlier class. One change was an increase in

Fig. 1: No. 592 thows the width of her firebox, alto the fire-
muti"s  pangpeay.  Chee can picture him imching along thir al

go wm.ph, and realive why he ended wp om the back end,

Thir

Firedoor iy wisille

The gale reemy poor profection for the
firgsman.

Fig. 2: Backhead of Ne. sp in the B, & 0. Museum.
viewr shows how high the firmg level was.
By rhe pungmay gale.

eylinder bore from 17 in. to 19 in. There was a
slight increase in boiler diameter and grate sizes
were about 80 in. long * 42 in. wide. Tubes re-
mained at 101 but were reduced to 21 in. dia.
while increased to 14 ft. in length. This class of
engine, with Winans' rather odd stack design, is
illustrated in Jevnes' Corner, page 774, August 2,
1968, Winans did not believe that a fireman would
properly fire the long grates and so he provided two
coal hoppers on top of the firehox, but as the fire-
man had to handle the coal twice, once to the upper
tender platform, then into the hopper, I wonder if
this method was any more popular than attempting
to fire through the regular firedoor. This, combined
with the large cvlinders and absence of lagging on
cylinders, boiler or firebox must have made these
engines hard steamers. Normal speed for a camel
was only 10 to 15 m.p.h. which was probably a
blessing for the fireman.

The lack of lagging exhibits a rather strange
aspect of Winans' character, as if his entire camel
design was planned to flaunt his contrariness in the
face of the railroading world. Consider also his
lack of leading wheels which would have improved
the tracking gqualities of the engine, placement of
the feed pump on the outside sheet of the firchox,
its lack of an air dome and the pump discharge
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. M
Fig. 3¢

Menday morning  commulor ruch.  Nowe thar the  engineer
paimed accers fo the cab from the frone.

into the front of the fircbox, all contrary 1o what
was standard practice at the tume. In addition, the
feed pump was crosshead driven, reguiring a long
rod connecting the two. So long, in fact, that n
ran through guides connected to the engine frame
1o support it.

In 1856-57 Winans developed his third class of
engine and once again lengthened the firebox, this
time giving a grate 42 in. wide = 8 ft. 2 in, long!
This was asking a little 1o much of the boiler
shell—furnace joint and engines of this class were
very soon rebuilt into the medium furnace type.
Some photographs of long furnace engines show
only one chute mounted above the firchox at the
boiler end, indicating, I would think, that this
method was not used for coaling the near end of

Fig. 4 : Engine crew services No. 774 on a fan orip in 1953,
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Ten-wheeler Mo, 753 of the CRR OF N.J. waitr for

the grate enough to make the extra construction
worthwhile,

The camel valve gear was also interesting and it
was of the drop hook type driving slide valves of
the normal style, but using three hooks per valve,
one for forward, one for back, and one for cutoff,
The cutoff motion was actually a cam rather than
an eccentric and was only usable in forward motion.
It cut off at 4 stroke and it gave the valve an
intermittent motion. A horizontal shaft just under
the hooks was so arranged that cams mounted on
it allowed only one hook at a time to engage with
the pin on the valve gear below the hooks as this
shaft was rotated. Rotation was accomplished by a
prar segment mounted on the bottom of the reverse
lever which meshed with a spur gear mounted on
the cam shaft, This lever is also clearly shown on
the illustration on page 774.

The second lever coming up into the cab and
a similar one mounted on the opposite side would
be used to move the valve linkage for each cylinder
if the hook did nmot line up with the pin. The
bottom ends of these “ starting™ levers fitted into
sockets from which they could be withdrawn once
the engine started to move. The thought of one of
these snapping back and forth alongside the
engineer as the engine ran was not too cheerful a
one for the engineer. This scems to be a rather
clumsy gear as no tapered jaws were fitted to the
end of the hook to guide it over the pin. Frequent
reversing of directions, such as when switching,
must have been gquite tedious with this type of
gear. The cabs of these early camels were quite
large; enough so that the engincer could cross over
from one side to the other, and they were usually
fitted with huge—for the time—glazed sliding
windows, These were probably added while the
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engines were in service for most early photographs
show open frames with canvas storm curtains for
foul weather. Without any lagging on the boiler,
the engincer could use all the fresh air he could
get in the summer.

By present standards the camelback was an odd
engine indeed, bur we should remember that this
was the era of glorious experimentation and this
may help explain their acceptance. The fact that
Winans was a heavy stockholder in the B, & O,
and thercfore undoubtedly had the ear of the
management, probably accounts for the large num-
ber of cngines he supplied to that road. His con-
nection with the B. & O. went back to 1831,

Ross Winans was a dealer in horses who came
down to Baltimore from New Jersey to sell horses
to the B. & ., but became interested in steam
horsepower instead. He is credited by Larry Sagle
in “B. & 0. Power"” with helping Peter Cooper
assemble the Tom Thumb in 1829,

In 1831 he was appointed assistant engineer of
machinery and worked with Phineas Davis who
developed and built the famous * grasshoppers ™
which were the B. & O.s first steam engines. After
Davis was accidently killed in 1835, Winans in
partnership with George Gillingham took over the
“Davis and Gartner” locomotive building plant
until 1843 when Winans built his own shops ad-
jacent to the B. & O. Mount Clare shop.

It is also interesting to note that Winans was
instrumental in forcing the resignation of Samuel
Hayes, the B. & 0O."s Master Mechanic, in 1856
after a controversy reputedly over a delivery of
camels. The fact that Hayes himself built some
camelbacks of 4-6-0 wheel arrangement would seem
to indicate that he was in favour of Winans’ general
ideas, but attempted to correct some of the basic
design faults,

The Hayes camels were built by four different
firms during 1853 and 1854, three by the B. & O.,

Fig. 5: No. 774 Central RR of N.T. pawiei for toater on a
fam rrip R 1953

one by the New Castle Mfg., Co., two by Smith
and Perkins and 11 by Denmeade and Co., for a
total of 17. Most were retired by the late 18707
or early 1380°s although two, Mos. 139 and 166
lasted till 1897. Engine cylinders were 19 in. =
20 in. with 50 in. dia. driving wheels,

These engines were fitted with the normal type
of hook gear of the riding cut-off type and had both
a main and separate cut-off valve on each cylinder.,
The cut-off valve was driven by a separate eccentric.
When the cut-off gear was unhooked from the valve
gear it was hooked over a pin mounted on the
boiler shell to hold it in the open position. Thess
engines were reputed to be successful engines, some-
thing which Winans' design never quite achieved,
g0 much so that in the 1870's J. C. Davis, the
Master Mechanic, built another batch of 10-
wheelers in the B, & 0.5 shop at Mount Clair.

The Hayes' camels used the “ step ™ firchbox which

CRR OF N.J. No. 785 waiting fer Monday morning
passenyer rermce o begin,

Fig. 6:
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A B i o
Fig. 7: Typical Mother Hubbard type snoitcher CRR of N.J.
o-8-0 No, 5. The engine hay inride valves with outside valve
gear.

Winans first used but the Davis series used the
“medium " or sloped firebox design. Photographs
of camels in service show many minor modifications
among which were replacement of the feed pumps
with a shorter stroke pump driven from a return
crank on the last driving wheel, re-routing of the
delivery pipe forward to the boiler shell, and in
some cases replacement of the pumps with injectors.
At least one camel, possibly more, was rebuilt using
a conventional type of locomotive firebox. The odd
Winans" stack was usually soon replaced with a
“diamond ™ or balloon stack of better cfficiency.
The original camels had no pilots but were
equipped with a huge wooden pilot beam, and often
a primitive type of non-sprung buffer alzo of wood
for use when the engines were used as pushers at

Swirheorian’s Tem Thiumb model, belicved to be ar
.’I-:I'.u.l:y povirts .n'r':..:_xr:r with [he prefenl opErating
replica buile i 1926,

Fig. &
the arigrral.
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the back of trains going over steep grades.

Camels as built by other builders were usually
designed for higher speeds and passenger service
and were fitted with the long peointed * cow
catcher ™ which was such a prominent part of loco-
motives of this era. A long iron bar, pivoted on
and fastened to the pilot beam, lay down the
middle of the pilot and when lifted up could be
used to couple cars to the front of the engine.
American rolling stock at this time was all equipped
with link and pin couplers.

Winans was of course not the only builder work-
ing along these lines: a number of his contempor-
aries such as Colburn, Milholland and Haves were
using similar ideas in their designs as pointed out
by both Messrs, Jeynes and Fox in Model Engineer.

A most interesting engine added to the B, & Q.
roster in 1863 was an experimental version of the
0-8-0 camel to adapt it to passenger service. Winans
built this machine in 1855 using standard camel
parts but added a 4-wheel leading truck resulting
in a 4-8-0. One drawing by Charles B. Chaney
shows the cab mounted on the front of the engine
on an extension of the frames. Unfortunately very
little is known of this engine, Having the boiler,
cylinders (22 in. ® 22 in., slightly larger than
standard) and wheels of a camel, this engine was
not very successful and was undoubtedly purchased
only through desperation as by then the cffects of
the Civil War had drastically thinned out the rail-
road’s roster of motive power and engine builders
were delivering most new locomotives to the govern-
ment. An 1861 roster lists 236 locomotives (with
some 19 out of service for various reasons). By
1862 the railroad had lost 57 engines in one cam-
paign alone, with 14 stolen and dragged about 50
miles overland and then taken south, and the rest
stripped or burned. At one point only 68 service-
able engines were in the B. & O."s hands due to

rebel actions.
To be comeinsecd.
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PRINCESS OF WALES
5 in. gauge Midland ‘‘ Single,”” described by Martin Evans

Pare II1

THE MaIN HORMBLOCKS for Princess of Wales are
quite different from the tvpe to which we arc
accustomed, as the axleboxes bear partly against
the edge of the frames and partly against the horns.
In somec ways, this makes for an easier machining
job, as the inside frames and the inside horns can
both be finished to exact size before the horns are
riveted to the frames, avoiding that tricky set up
in the lathe.

It should not be difficult to line the horns up
with the gaps in the frames if a gauge, made of a
slice of bright mild steel 1% in. wide, 15 clamped
in position while drilling the holes. For machining
the hornblocks on the lathe, the vertical-slide should
be set up facing the headstock, exactly square to the
lathe centre-line {(use the faceplate for checking) and
the horns are then clamped to the slide. The clamp
can be nothing more than a 1% in. length of § in.
* %} in. b.m.s. with an Allen screw through the
middle, Machine the back face first, thar is the
face that goes against the frame, using an end mill
about % in. dia., working the end mill around the
ends of the clamping bar 1o remove as much metal
as possible. Remove the hornblock from the slide
and carefully file away the two high spots that were
covered by the clamping bar.

Now clamp the hornblocks to the vertical-slide
the other way round, using two clamps on the back
flange this time, 30 as to leave the face of the casting
clear for the end mill. Machine right across until
the hornblock is exactly 1% in. thick.

The next operation is 1o machine the base, at
right-angles to the sides of the casting, which
should have been previously filed true. This is best
done by holding the horns in the machine vice
clamped to the vertical-slide, and 15 one of those
operations which takes far less time than setting
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up the vice. Finally, the horns are once agamn
clamped to the vertical-slide, but this time with a
spacing piece of flat b.m.s. or brass about { in. thick,
so that the end mill—which should now be about
4+ in. dia,—can run right through to machine the
working surfaces. Use the 1% in. thick gauge here,
to get a good fit.

Drill the hornblocks MNo. 41, clamp them to the
inside frames as described previously, run the drill
through, remove all burrs, and river up, using
&% in. snaphead iron rivets.

Now take the outside frames in hand, the horn
slots in which, 1t will be recalled, were left slightly
undersize. Clamp each in turn to its neighbouring
inside frame, lining them up carefully at the ends,
then trim the horn slots until the axlebox gauge can
just be pushed in. Separate the frames, fit the out-
side horns in the same way, kecping the gauge in
place while riveting and then carry out a trial
assembly. To ensure that the axleboxes, when
fitted, will all be exactly in line, obtain a true
rectangular bar, 13 in. wide and as thick as pos-
sible (between % in. and 3 in.) and lay this right
across all four frame plates, while offering up the
frames against their respective fixing angles—which
should now be finally attached to the buffer and
drag beams.

When everything looks right, bolt up the inside
frames tightly, but remove the outside frames onee
more, while the various stretchers are made, The
stretchers that lie between the inside frames ¢ .asist
of three items, the motion plate, the main stretcher
and a plain thick bar-type stretcher at the rear.
The motion plate is somewhat complicated and 1
think it best to leave this until after the cylinders
have been made. The main stretcher is a casting,
iron or gunmetal as preferred and calls for no com-
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ment. I prefer to file the ourside edges first, getting
the ends reasonably square to the sides, then to
chuck the casting in the four-jaw, flat plate about
% in. thick being put between the front and back
faces to give something for two of the four jaws
of the chuck to grip on. A light cut is then taken
right across one of the bolting faces, the casting
reversed in the chuck, carefully lined up and a
final cut taken to bring the stretcher to a width
of exactly 4% in. The rear stretcher is just a hefty
slab of bright mild steel, machined in the four-jaw,
or an iron casting can be used.

The stretchers between the inside and outside
frames consist of a plain one shaped rather like a
lathe * tee-nut,” made from an iron or gunmetal
casting, and two hollow ones, which act as front
and rear sandboxes. They should all be carefully
machined to a thickness of 14 in.—the distance
berween the two frames, The sandbox-stretchers
are bored out from the top (after the outsides have
been machined to size) to a diameter of § in., and
they are then drilled up from underneath 3 in. dia.
followed by letter T drill for a depth of # in., this
being tapped 1 in. * 32T. The top is covered by
a 1v in. brass plate, held down by four § BA brass
countersunk screws. A sand filling plug will be
firted to this plate later on.

The Mo, 30 holes for bolting these stretchers to
the inside frames should now be drilled, and after
the castings have been correctly located on the
inside frames, the drill can be run through these
holes to make deep countersinks, which are then
drilled and tapped 5 BA. The screws used to hold
these stretchers should be just a shade over ¢ in.
long, so that they only just protrude through the
frames.

Trial assembly
Bolt all the stretchers so far made in position,

R W maric rome

MW nOEN BLOCH
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4 OFF

MAR AXLE BOX INSIDE
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set up the 1} in. bar through the horns once again,
and align the outside frames correctly. The No.
34 drill can now be put through the holes at the
ends of the outside frames, and the No. 43 through
the holes opposite the stretchers, tapping 6 BA
and § BA respectively. At this stage a trial assembly
can be made, using steel cheeschead screws for
convenience, but the outside frames have o coms
off once again, for the fitting of the steps, trailing
springs and horns and the little handrail by the
steps.

Axleboxes

There is a distinet difference between the inside
and the outside axleboxes. The former are § in.
bore, while the latter are only § in. bore, and have
a cover plate bolted on the outside with an oilbox,
etc. They can both be made from castings, either
iron or gunmetal as preferred, or they can be built
up from bright mild steel sections. [ have just made
a set of four 5 in. gauge driving axlcboxes, using
14 in. = 4 in, b.m.s. bar, with separate flanges cut
from 1} in. # § in. b.m.s. The fanges were serewed
on with 6 BA countersunk steel screws. The whole
was bored in the lathe (actually before the second
flange was attached) and a Lubrook oil-retaining
bush firted. I was very pleased with the result and
can recommend the construction to anyone who is
shaken by the present high price of gunmetal
castings ! Incidentally, there is a point to watch
in fitting these Lubrook bushes. As purchased, it
will be found that they arc guite a slack fit on the
axle, assuming this to be of the correct nominal
diameter 1o the nearest 4 thou. The hole bored in
the axlebox must be at least 14 thou undersize, and
after pressing the bush home (they go in guite
easily even with this interference due to their oily
surface), it will be found that they are a nice
working fit on their axles.
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As regards the machining of the axlcboxes, the
main difficulty beginners have is to get the bores
at an equal distance between the vertical working
faces. (If the bores are a shade out in the vertical
plane, it will not matter at all). But there are several
methods for getting the bores corrcctly centred.
One way is to rough machine all the sides, and top
and bortom, using the four-jaw, then shift around
in the four-jaw until the axlebox is as truly centred
as you can get it. (If a D.T.L is available, this can
be done quite accurately.) Now take a finishing cut
across one side, centre deeply, drill and bore, or

bore and ream to finished size. MNext make up a
little jig, consisting of a steel plate about § in. thick
with true faces and edges, and fit in the middle of
this a short length of silver steel of the diameter
of the axle, of such a length a little less than the
thickness of the finished axlebox. This is tapped
say 1% in. BSF and fitted with an Allen screw and
brass washer. The width of this plate should be
such that the axlebox slightly overhangs it at the
sides. We now have a jig on which the axleboxes
can be mounted in turn, under the toolholder, or on
the vertical-slide, as preferred, for milling both the
working faces and flanges, and if the builder has a
graduated handwheel to his leadscrew, it becomes
an easy job getting the flanges to equal depth.

Driving wheels

Although the driving wheels are of exceptional
size, there is nothing unusual about them, nor
difficulty in machining them, granted of course a
big enough lathe | Using lathes such as the Myford
ML 7 or Super 7, they will be too large for chuck
work., Start by giving the castings a good clean
up with old files, working between the spokes if
you want an “ exhibition ™ engine, Now mount the
wheel face outwards hard against the faceplate,
using two clamps across the spokes, clear of the
rims. Take a light cut across the tread and just
enough against the side of the flange to true up.
Also take a light cur across the rim and the balance
weight. (The balance weight is flush with the rim
on this wheel, as there is no crankpin or outside
connecting rod to bother about.)

Now reverse the wheel and clamp against the
faceplate, but this time insert three true packing
strips between wheel and faceplate, not only to
keep the wheel true, but to allow clearance for the
protruding boss. Slacken the clamps slightly and
shift the wheel around until the fread is running
true. Centre deeply, drill, bore and ream 1 in. dia.

The remainder of the turning operations are
quite straightforward and as described many times
in these notes,

Superheating
S1r,—In the July 17 issue Mr Holland writes as follows:

* The higher pressures will reduce condensation, but
with superheating and in particular radiant superheat,
this argument virtually falls away.™

Of course, everyone can see that a high degree of
superheat eliminares condensation, but the idea makes
no maore sense than would a similar claim that the
adoption of air cooling in I.C. engines climinates loss
of heat to cooling water, In both cases, the basic loss
must remain, the details being changed only.

Volume reduction and'or pressure drop due to cool-
ing is greater with superheated steam as five minutes
with standard steam tables will show. An attempt to
get round this is often made by claiming thar the

of superheated steam eliminates the loss of
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heat. For some reason, it is not mentioned that the
temperature differences are some three or four times
er.

If Mr Holland or anyone else has the courage of his
convictions in this matter, they can demonstrate
fact with a very simple test. A locomotive with a radiant
superheater should be worked hard for several laps.
If the exposed parts of a cylinder are then firmly grasped
there will be a direct indication as to whether or not a
high degree of superheating eliminates heat transfer
effects. I have never done it myself, but then I believe
in the general idea that boosting temperatures increases
heat transfer effects, This certainly seems to apply
elsewhere in enginecring practice.

Whitefield, Manchester. J. CrossLEY.
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LOCOMOTIVE EFFICIENCY COMPETITION

Reported by D. E. Lawrence

WITHMEY AxD WesT Oxrorp S.M.E. were hosts for
the second International Medel Locomotive Efficiency
Competition. For the crganisation of the event they
had set up a special sub-committee comprising the
chairman, Ray Smith, secretary, Ray Chilton, Pat
Breasley and Tony Robinson, the last two members
being responsible for various technical matters con-
nected with the Competition.

Flanning started some four months before and, just
as Birmingham had found last year, therc was a great
deal te do. Response to the call for help was very
gémd and all stewards, etc, came from within the

ociety. Members® wives looked after the catering and
did an excellent job. T am always surprised by the way
the ladies turn to at these gatherings, showing good-
humoured tolerance of the menfolk and concealing any
disappointment in finding the clubhouse kitchen does
not differ from that at home, except in the number
of hungry mouths there are. My grateful thanks to
lh:m,l particularly Anna, for their prompt and kindly
attentions,

The Society's track, which was opened in 1960, iz
set in the rich green parkland of Blenheim Palace.
Tall old elm trees give plenty af shade and shelter and
the lush grass makes a soft eouch for the weary; al-
together a pleasant setting indeed. The track is a #
mile circuit in the form of a blunt oval with a straight
of about 260 fr. on the west side and one of about
300 fr. on the east side, At the south, the straights
are joined by two equal length curves with a short
straight in between, There are two unequal length
curves at the north end, again connected by a short
straight. Oddly enough, on a previous wisit I was
unable to find any member who could tell me the
radius of the curves and I perforce had to measure
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them myself—by my rough measurement they were
100 ft. The cast straight has a short swing bridge set
in it and this can be traversed to allow vehicle access
to the inside of the track. The west straight has a
similar swing bridge which connects to round-house
type steaming bays and a siding to the engine-shed
workshop, The bays are made from a redundant port-
able track and are set at a reasonable working height
above ground level.

The track is built on conventional lines; concrete
piers at & fr. 6 in. centres support standard railway
timber sleepers; upon this base is laid a concrete
rendering about 1 in. thick which tapers on the curves
to provide super-elevation. Upon the rendering, wide
§ in. thick sleepers are laid crosswise and nailed
through into the timber base. Vignoles section alu-
minium alloy rail is used, fastened by clout nails to
the sleepers. The track base is well aligned and was
evidently carefully erected, Alignment of the rails is
adequate and iz about the same standard as at Birming-
ham. The height of the track varies from about 14 in.
to 27 in. above ground level. Grades on the track
are fairly modest but deceiving: there is a fall from the
station of 1: 125 followed by a level stretch; at the
commencement of the short straight between the south
curves the line rises steadily at about 1 : 200 to the
station for a distance of some 500 ft. Tackling this
stretch was to prove interesting! There is no anti-
tipping device fitted.

The neat little station is set on the north-east curve
and it has a Western air about it; here the track is at
its minimum height above ground. Located within
the track’s perimeter is the Society's clubhouse; decor-
ated in light colours, it is a clean and airy building
some 35 ft. = 18 ft. in size. At one end is a modermn
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Uﬁpnute--lhl twirtndr ! Len Labrawn’s 3 in. pauge small Prairie
Firefle." On the righe, ably driven bfl Len, the totnmer
rackies the bank comfiderntly.

refreshment bar and the remaining space is ample for
mectings, etc. Prior to the competition the Society
ennounced an open day at Whitsun and they had hoped
that intending competitors would come along to get
the fecl of the track. I understand there was not much
response 1o this invitation by competitors, although
there were plenty of other visitors. The Birmingham
Society, showing an exemplary spirit of co-operation,
loaned their dynamometer car to the hosts and, under
the guidance of Mesars. Hughes and Tickle, Witney
members became familiar with operation and pro-
cedures, they in fact had some dummy runs with the
car before the event and so were able to cope without
outside assistance on the day.

The Competition grows in popularity, this vear's
applications for entry exceeding the sponsor’s limit of
16 which the fairly tight schedule necessitates. The
hosts thought that any entry from them might have
some advantage, however slight, and decided that they
would net be represented in the competition,

The weather could have been kinder; lowering skics
threatened rain but fortunately we had only a few
very light showers during the day and the sun even
managed a glimmer through the overcast sky a couple
of times. MNevertheless, in spite of the weather, a large
crowd attended. When T arrived at the track there was
already a lot of activity in the steaming bays where
Mr Green of Chichester, who was scheduled to make
the first run, was raising steam on his Rob Rov. The
host Society had decided that each locomotive would
only be issued with charcoal for steaming up and
would be given as much of this fuel to keep steam until
ready to take the road. A prepacked weighed allow-
ance of coal would then be given to the driver and he
could, whilst moving on to the main line and being
coupled to the dynamometer car, start to make up his
fire. Al coal actually used, but not that lefr in the
bunker at the end of the run, was debited against the
engine. On leaving the steaming bays there was
roughly 3 of a lap to the station in which time the
driver could get a decent fire built ready for his run.
At the station sufficient bogie cars were added to the
train to accommodate whatever load the driver re-
quired. The lead always included the  Observer,” as
at Birmingham last wvear, who recorded the dvnamo-
meter car readings during each run. Incidentally, W

Silver medullisg
Peter Dupen and
s - fmpeccakle

5 tH. gamge
Midland g-4-0
casme in second,
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& W.O. Society have articulated passenger bogies and
a train somchow looked unfinished with a single pair
of wheels trailing at the rear | The bogics rode quite
well and were comfortable. Only adult persons were
permitted as passengers for the runs.

By 920 am. Mr L. A. Green had his Rob Roy,
one of last year’s entries, coupled to the dynamometer
car and he set off for the station. This little 33 in.
gauge 0-6-0T locomotive runs very well, but as Mr
Green ruefully admitted later, he had not quite appreci-
ated how little heat wvalue there was in the charcoal
fire and had not properly built coal upon it, a5 a con-
sequence he lost pressure and fire before reaching the
station and retired from the run. The judges, entering
into the spirit of the occasion, sportingly offered him
another chance and Mr Green, undaunted, had another
run later in the day.

Mr J. Edwards of the Whitchurch & D.M.E.S. was
called upon to get steam up at short notice, and after
a little delay, brought his locomotive on to the main
line of run No. 2. Built by Mr Edwards’ father, who
it is sad to record died only threc weeks before the
competition, Borwick Hall is a 3} in. gauge G.WR.
66XX based on LBSC's Lickham Hall. The livery is
unlined medium Brunswick green, rather plain, but




SECOND INTERNATIONAL MODEL LOCOMOTI

Ma. Saciety Driver | Gauge Wheel : Description %
arrangemen
I | Birmingham L. Labram | 5 | 26l Firefly l
2| Romford | P. Dupen 5 | 440 M.R. " 999 " !
3 | Willesden & W. Lendon 1. Cousins i 5 0-5-0T Speedy
4 | Chesterfield N. Spink i 4-4-0 Gooch
5 | Bristol D. 5. Kellet | 34 4-6-0 Hall
6 | Chingford J. Dabson 34 2.8.0 | LMS. type
7 | Urmston & Dist. | A. Eves (Driver Davies) 5| 462 Princess Royal
8 f Southampron W. Perrett 5 | 0-6-0T Speedy
9 | Sutton Coldfield R. Weaver 5 0-6-07 Eva May
10 | Breniwood M. R. Harrison 3% 2-6-2T Russell (NfG)
1 ! Brighouse & Halifax G. Sherborne | 5 | 0-4-2 | Gladstone
12 | Chichester L. A. Green | 34 | 0-60T Rob Roy
13 | Whicchurch & Dist. | 1. Edwards | 34 4-6-0 Hall
I4 | Kinver & Welverhampton | T. 1. Merris | 3% 0-4-0 Tram engine
I5 | Stockport & District i F. Raw | I 4.6-2T | Londonderry & Lough Swilly
16 | Harrow & Wembley | R. Haines | 5 | osor | LBSC E|

the locomotive was clean and neat and showed good
workmanship; it is about a year old. I liked the
backhead arrangement of fttings which seemed well-
positioned for easy driving. The boiler feed pum
wos unusual in that it was set up at a sharp angle
abutting the saddle. The engine had a * flush-sided *
tender modelled on the last series of G.W.R, standard
4,000 gallon tenders. The exhaust beat was crisp and
clear and the locomotive was surefooted on the road,
slipping very little with its load of five adults, I
noticed a continuous small leak of steam from under
the smokcbox during the run. Mr Edwards took the
first lap at modest specd, them with the lever fairly
well down, ran smartly for several laps until the
locomotive ran short of stecam. Unfortunately he could
not recover pressure and the run remained incomplete,
Run No. 3 saw Mr T, Morris of the Kinver and
West Midlands 5.M.E. on the track with hiz most
unusual little locomotive, This was a 3} in. pauge
Burrell tram engine; it is a compound with an h.p.
cylinder of 4 in. din. and L.P. cylinder 1§ in. dia.,
the working pressure is only 30 p.si.; the driving
wheels are but 2§ in. dia. The coach body was finished
in light Blue livery and on the roof there was a nest of
polished copper tubes, used as a condenser on the full-
size wersion, its centre of gravity was therefore very
high. Mr Morris told me the original worked in
Birmingharmn in the 1880"s. He elected to take as a
Ioad himself and the observer. The tram engine had
a pronounced bobbing action on the track and it was
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most intriguing to watch it running. Speed was vari-
able, sometimes rather slow, but at times it showed 2
quite surprising turn of speed. Most unfortunately the
engine derailed on the south-east curve and was slightly
damaged so the run was terminated.

Most regular readers of the M.E. will have heard
of Mr Tucker of Bramhall, whose magnificent models
of Bever-Garratt locomotives have brought him well
deserved fame. One of his other locomotives was
entered for this competition and made the fourth run,
This locomotive iz his 34 in. gauge (N.G.) model of
a Londonderry and Lough Swilly Railway 4-6-2T
originally built by Hawthorn Leslie for that railway.
The locomotive has outside frames and fly-cranks and
the cylinders are inclined at a sharp angle to the
centre-line. A donkey pump, which is fitted alongside
the smokebox, ticks over sweetly when pumping. As
ﬂay be expected from Mr Tucker, this powerful look-

g locomotive is well made and well finished; it is
about 10 vears old. Mr F. Raw was the driver and he
took a total of 13 adulis as the load. At the start there
was plenty of slipping and, early in the run, free
escape from the safety valve, but Mr Raw soon had
things under control and settled down to lap the track
at a good speed. 1 noticed a steady leak of steam
from the injector and at one time on the run, the
locomotive was obviously priming. It was becoming
apparent that the long up-grade was going to give
drivers a bit of trouble. Attempts to get extra output
from their locomotives usually resulted in excessive
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OTIVE EFFICIENCY COMPETITION — RESULTS

& | Average Coal per |
Distance 0.8, Pull Work Dane Time Coal Used D.B. H.P. Place
- {f.) {ibs.) (ft. Ibs.) {mins.) {Ibs.) { hour
I 23570 18.7 | 440,800 30.83 2,875 | 12.92 [
._j- 24,900 16.0 | 398,400 30.35 | 2,687 ' 13.36 2
22,280 12.98 | 289,300 30.75 2.185 14.54 3
| 1s700 15.33 | 240,600 29.46 1.812 14.91 4
| 20960 12.3 | 257,800 29.87 2.03 15.63 5
20,940 921 | 192,900 2958 | 166 1700 | 6
T 20 | 2395 || 537,000 3007 | s 1903 | 7
:_| 19,640 16,05 | 315200 30.5 | 3.344 . 21,00 | 8
. 13,000 15,00 | 196,300 30.67 | 2.78 28.04 | 9
| 1o 10.5 II 178,700 | e | .25 35.99 | 10
| 65w Loers | e3se0 | 2925 1.4 436 | I
I 5 = = | — B P ’ Retired
_| 11,580 6.38 73,870 | 2433 1.81 I| 48.59 Retired
| sow 357 | 17,930 | 275 | o9 | 6561 | Retired
5 | 14260 E 249,600 i 27,75 I 2uas | 20.83 | Retired
i - | — | — i — | — | = Disg.

slipping at speed. Mr Raw tried opening up on the
grade but had to ease a little to avoid unducpslip, In
the later stages of the run he lost pressure and was
not able to recover it and the run was not completed.

The mext run, No. 5, was the first to complete the
30 minutes allowed. This was by Mr E. 8. Kellert
of Bristol S.M.E. with a 34 in. gauge locomotive based
on the old GW.R. “Hall ¥ class. The locomotive is
basically LBSC's Jvy Hall design which had a larger
boiler than scale, running plam raised clear of the
drivers and a very squat version of the famous Swindon
“top hat™ (safety valve bonnet). This 4-6-0, which
was built by Mr Kellett's father, retained the larger
bailer, but had running plates incorporating splashers
at the correct level for a * Hall.” Although the loco-
motive has been working for two years, it still has a
few details to be added. Mr Kellett took a load of
five persons and sct off in fine style, maintaining a
good speed—1I timed one lap ar almost 11 m.ph. In
the early stages of the run there was some loss from
the safety valve and one stop was made to examine the
train. For about 20 minutes were were treated to a
fine performance from this locomotive in the hands of
its competent driver, but unhappily, pressure began to
drop and speed fell. Mr Kellett made recovery on the
run and speed picked up, although the last stages were
noticeably slower than the early part.

Mr M. R. Harrison of Brentwood M.E.S. and alse
of the SMEE., made the sixth run. * Chips * Har-
rison suffered some good-natured leg-pulling; he has
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a collection of unconventional locometives includin

a single * Fairlie,” and two Welsh Ponics and it is
alleged that he drives them with whip and spur ! His
current project is a rack railway locomative, complete
with (t)rack. The onc he brought to Blenheim was
not o unorthodox as the others and this was Russell,
a 3} in, (N.G.) version of a 1909 Hunslet 2-6-2T
locomaotive modelled in 13 in.-1 fr. scale and is one of
the few locomotives I know which adhere to the out-
moded dictum of *bore equals scale,” though in
Russell’s case it is co-incidentol. Finished in a livery
of Indian red, sporting 2 very large polished brass
dome and with outside frames and fly-cranks, Russell
makes a handsome picture, marred only by the coal
¥ Chips " insists on dropping all ever the footplate.
For the run the load was eight persons, which I know
is fairly modest for this locomotive. After setting off
at a good pace, speed varied considerably, ususlly be-
coming slower near the top of the bank, * Chips ** tried
te pile on more power on the long up grade, gut extra
regulator opening made the engine slip. Russell rocks
a good deal when running and it is likely the coal
consumption was adversely affected by some finding
its way on to the track instead of into the firchox. In
this connection, 1 wondered if any competitor had
thought of fitting a chute in front of the fire-door to
minimise waste, At the end of the 30 minutes allowed
the run finished, with * Chips " and his locomotive, if
not exactly covered with glory, liberally covered with
oil splashes !
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Run No, 7 was allocated to Mr Green for his second
attempt. Undismayed by his lack of success earlier, he
left the stcaming bays taking more care with the fire,
but was again forced to retire due to valves not seating.
This Rob Roy is a fine little locomotive and, at Birm-
ingham last vear, purred round the track guite ably,
50 perhaps we may see Rob Roy and its cheerful owner
do better in some furure LM.L.E.C.

Mr J. Cousins of the Willesden and W. London
5.ME, was then called for run No. 8. His locomotive
is 1 5 in. gauge G.W.R. 0-6-0PT to LBSC's Speedy
design, The valve gear of the engine is much medified:
there is no superheater and the “ wet ™ boiler has 39
tubes instend of—if memory serves me correctly—26
¥ v in. din. and 5 s/h flues of the original design.
There was an interesting comparison coming up with
Bill Perrett’s Speedy which has the superheater boiler
as original. Mr Cousins had a 5 in. gauge model of a
10 ton wagon which contained a water tank and this
was coupled to the locomaotive for the run. Speedy
got away with o load of six persons without any trace
of slip and 1T was interested to note the pronounced
shouldering action of the locomotive in full gear at low
speed, Mr Cousins had evidently thought carefully
about the conditions, the light load was deliberate on

Z8. 4w .
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The well-detailed
" Speedy,” which
placed thard,
being sreammed ep
by i otortér

Mr T. Cousmii.
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hit part and, although he ran with the lever well
notched up, the regulator was only open by a small
amount. Speed was not high and was pretty steady
throughout, but it fell off a little on the bank. There
was negligible loss from the safety wvalve and the
locomotive was stearn tight. For a “wet" steamer
the exhaust was fairly dry. Altogether this was a quiet
and steady run, competently made,

The Brighouse and Halifax S.M.E. was again re-
presented this year and run Mo, 9 was made by Mr
E. L. Dargue’s locomotive, which is an 0-4-2
L.BS.CR, Gladstone built by Mr Scarth, who last
vear entered its sister locomotive Ed Bloune in the first
ILMLE.C., There is little embellishment externally
and Gladstone locks rather plain and is almost austere,
but it has what I call a driver's cab and it is well made
and businesslike. For the run the driver was Mr
(3, Sherbourne and he elected to take a load of five
persons. He started very well, little slipping only and,
with these large coupled wheels literally striding round
the track, I thought we would see another steady run,
But that long up grade again took its toll and speed
was [requently reduced. Now and again Gladsrone
was in trouble for steam, at one time just crawling
into the station. Mr Sherbourne munaged to make

MNorman Spink
and the
PIEIFEL QU

" Geoch.™
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Mr J. Edewards
FaiGiAE sleam o
his 3§ in. gauge
oW R, §-6-0

“ Borwick Hall.**

recovery on the run but later had to stop once. How-
ever, the run lasted the full 30 minutes,

Firefly is a design by Martin Evans and who could
blame him if he bore a pleased and slightly pro-
%riﬂm‘in] air when seen examining Mr Labram’s entry.
This locomotive, a 5 in. gauge version of the old
G.W.R. 45XX 2-6-2T—known as the small Prairies—
is about 18 months old. Mr Labram said he had built
it almost to drawings, but had fitted & disc-in-a-tube
regulator instead of the screw down type and had
modified the lubricators. The Great Western did not
bother to line out freight and secondary locomotives,
but this small replica, in mid-Brunswick green, full
lining and side tanks adorned with full lettering,
looked very handsome indeed. It was well detailed and
well finished, the riveting being particularly neat;
access to the cab is not very good, but this is a feature
inherent in o model of this type. It was announced
that this, the 10th run, was a * works ™ or supporters
special, all 11 persons on the train coming from the
Birmingham society, Mr Labram handled his loco-
motive in a most able fashion, driving well and keeping
up a fairly constant good specd at around 9 mp.h. He
took the long bank confidently at a run and was only
slowed a little by it. There was one station stop,
which appeared to be for water. The host Socicty had

A W, 6. Tucker's
L. & L.5.Rly.
Hawthorn 4-6-21
driven by Ar

F. Raw at the
bepirtning of one
of the gradremis.
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set up a large notice board, see photograph, on which
was entered the result of each performance as it was
konown. One felt that Mr Labram's effort was going
to come out near the top and, when this performance
was put on the beard, it was obvious at that stage, he
held prior place, a position he was to keep for the rest
of the long day.

Peter Dupen of the Romford M.E.S. and also the
SM.ELE., has a rcputation which is not entirely un-
deserved of being something of a * speed merchant.”
Prior to the 11th run he also endured =ome leg-pulling
about keeping below 90, and an offer to sit on the
boiler for extra adhesive weight was smilingly declined!
Perer’s entry was his Midland 999" 5 in. gauge
4-4-0, which, at a recent MLE. exhibition, and com-
peting against Bill Carter’s superb Atlantic, was
awarded a silver medal, a tribute to itz excellence. The
work and detail on the locomotive is very fine indecd
and it performs as well as it looks. It is fitted with a
radiant superheater, o guite recent modification, and
was an obvious challenge to Mr Labram's 45XX.
Taking a load of nine adults, Peter started off in fine
style, the engine fully master of its job, but again that
long bank proved a real trial and although the loco-
motive was capable of better performance, speed was
reduced on the bank due to slipping. Peter is a very
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Bill Perrett, Southampron, prior 1o the * off " with *' Speedy *
:auﬂh-de the weeful m.nl:hd'f?nmgalﬁl._; i

proficient driver, but even with the most careful
handling of the regulator he could not just get that
bit extra when needed. A light fall of rain had made
the rails a little greasy and this told against the engine.
The locomotive had a nice crisp beat when running

and, in Peter's capable hands, there was little loss from
the safety valve., He had two laps which were markedly
below standard, but made recovery on the run fre-
quently lapping at some 9 m.p.h.; all told this was
an excellent performance, Peter finished, as is usual
with him, splattered with oil, but still smiling. The
results of his run showed him wvery close to Mr
L]abram, but not quite there; in fact he took second
place.

Run No. 12 was allowted to Mr W. Perrett of
Southampton M.E.5. Bill's locomotive, very well
known for its prowess on his home track, is an 11
year old 5 in. gauge G.W.R. 15XX Speedy to LBSC
design. It is fitted with a standard fiue tube super-
heater, the valve gear is modified to give better events
than the original design and he has put a short * brick
arch” made of Ankerloid material (that might be
Anchorloid) in the firebox. Cylinder oil is supplied
via a sight-feed Jubricator of the type developed by
Fred Cottam over 20 years ago; the locomotive was
the only one in the competition so fitted. Like Mr
Cousing, this Speedy had a model wagon, borrowed
from Keith Gammage of Southampton, coupled up
behind for extra water supplies. The Southampton
boys sre alleged to be a * hell-for-leather ™ crowd,
which arizes from their great enthusiasm and Bill also
suffered some leg-pulling. He took a load of 14 adults
and for some 20 minutes we witnessed a very good run
at a smart but not excessive speed, with capable driving
and the lomg bank taken surely and confidently, In
the late stages of the run, pressure fell and speed was
considerably reduced, the train coming to a stand at
the head of the bank on the north-cast curve. This
was a great pity as Bill had been doing very well up
to then; he went on to complete his 30 minutes allow-
ance,

Bill said later that the coal did not behave as ex-
pected and, when he put the rake through the fire, the
coal disintegrated into a mass of small flakes and
splinters, The smolcbox was about half-full of partly
burned char and it was fairly evident that this was the
reason for the deterioration of the run and Bill’s hopes
of coming near the leader were swept on to the ;mnd
with the char. The coal used was * Stove Esse ™ small
nuts, a type of anthracite, and drivers’ opinions as to
its guality varied from non-committal *it's alright *
to "' it was not what I expected." The remains of the
fuel dumped on the steaming bays showed a few odd
picces of slate, very little clinker, some whole cinders,
a good deal of fAlaky half-burned cinders and some ash.
Because of these circumstances I gave up the idea of
drawing any comparison between the two Speedys.

The purposeful
L& nbek
E.r belonging o
Mr Haines.
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Bill said that in trial runs on the Southampton track
he had returned figures of less consumption for similar
work done, Possibly a competing locomotive could
have a suitably proportioned blast pipe for whatever
fuel is used, but this seems a very drastic step to take
for the conditions and spirit of the competition.

Mr Dabson of Chingford ML.E.C. was another whose
locomotive had competed in last year's LM.LEC. The
locomotive is a 3% in. gauge 2-8-0 L.M.S, SF, a
handsome purposeful engine, now 14 years old, well
maintained and in good condition, with no sign of
steam leaks anywhere. For run No. 13 Mr J. Dabson
teck a load of five persens and from a good start, sct
off on what augured well for an excellent run and
possibly an improvement on last year. At times speed
was well up and the locomotive comfortably master
of its job. Unfortunately a little fine rain fell and on
the wet alloy rail, the wheels lost their grip. The
co-efficient of adhesion disappeared so far below unity
that the locomotive was brought te a standstill, Mr
Dabson was most unlucky with these track conditions.
He had been giving us a display of competent driving
with a lecomotive in good nick; however, he persevered
and finished his allotted half-hour,

Norman Spink's Gooch had also run in the first
ILMLEC, (fooch is a § in. pauge G.W.R. “ Arm-
strong 4-4-0; it was in fine condition, the bright work
shone and it again attracted an admiring crowd in the
steaming bays. Norman's was the 14th run and he took
a smaller load this year, a total of nine people. Gooch
got uway to o clean start with no slip and the exhaust
sounded crisp and even. After the first lap Norman
made a quick stop to re-fix an engine/tender pipe.
Restarting from the stop was made a trifle hastily
leading to excessive slipping as the start was on the
bank., All competitors so far had had varying degree
of trouble in negotiating the long bank and Gooch
was no éxception, occasionally being well slowed by it.
Perhaps this bank is not 1:200 afrer alll A light
dusting of rain in the early stages did not help and
it must have required all Norman's skill to keep this
four coupled locomotive “at the collar” For the
latter half of the rum, the rails dried off a bit and
performance then improved,

Run No. 15 was made by Mr R. Weaver of the
Sutton Coldfield MLE.S. with his § in. gauge Frva May.
This is a superheated 0-6-0 tender locomotive and the
design was by LBSC, the only 5 in. gauge design pub-
lished by him pre-war, It had been built by a Walver-
hampton engineer sometime in the 1930% and had been
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The diminutive tram engine houly owner Mr Morris
and abigrver,

Bilota :

“

Below : " Hob Roy ™ with goed head of ricam preparer to
commence the rum,
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rebuilt by Mr Weaver, The locomotive looked clean
and smart in its red livery and had obviously been
carcfully restored. The roomy cab and tender of
medium height made the controls easily accessible. The
run was another * works " special, all eight persons on
the train were from Sutton Coldfield. On the run the
exhaust was [airly wet and this was probably because
of a high water level in the boiler. The train came to
a stand on the south-east curve at the foot of the bank,
due to lost pressure, I only had time to quickly record
this embarrassing moment on film before Mr Weaver
had 80 lb. back on the “ clock ™ and had restarted,
albeit a little uncertainly, Thereafter Eva May put up
a steady performance for about 20 minutes unil
towards the end of the run when pressure fell, but Mr
Weaver carefully nursed his engine and managed to
complete the run without further stop.

The largest locomotive entered was from the Urms-
ton M.E.S. and this was Mr A, Eves’ 5 in. gauge 4-6-2
Cregve Hall, modelled on the first series of Stainier
L.M.S. 7P Pacifics. Mr Eves' model has the four-
cylinders according to prototype and it was nealy
finished in L.M.S, red livery. The load for this, the
16th run was 12 people and the locomotive was driven
by Mr Davis. 1 remember driving Crewe Hall at an
M.E. exhibition about two years ago and 1 did not
envy Mr Davis having to stretch over that big tender
and, at the same time, try not to affect the recorded
drawbar pull by leaning on it. The run can best be
described as uneventful, the engine taking its modest
load quite comfortably and only requiring a little extra
regulator on the bank to prevent speed falling appreci-
ably. 1 noticed on two occasions the driver had to
make a swift dab at the regulator to prevent speed
rising too much on the down grade. Evidently, with
4 load like that, the engine will * gallop ** when given
its head. In the gathering gloom it was not casy to
see the exact position of the reverser and I could not
be sure how far back the lever was; I thought the beats
sounded a little uneven.

The last run Neo. 17, began late in the evening and
there were still plenty of people about to enjoy it. Mr
Haines of the Harrow & Wembley S ME, now took
the track with his 5§ in. gauge 0-6-0T L. & B.S.CR,,
E.l1, which bears on its side tanks the name Bareelona.
The locomotive was awarded a silver medal at a recent

M.E. exhibition. Of all the engines therc, this was the
one I itched to drive and the one which impressed me
most. Its old-fashioned but smart appearance belies
the eminently practical and purpeseful nature of the
machine. Mr. Haines had ingeniously concealed a lot
of extra metal in the locomotive so thaty its adhesive
weight was 150 b, which by my rough on-the-spot
reckoning gave an adhesive factor of about 2 :1 or
possibly a little more, The engine was fairly new and
had been developed from LBSC's Pamsy with boiler
and superstructure to suit the E.1 outline. This run
was another supporters special and the load was seven
people. With plenty of adhesive weight Barcelena
made a clean and sure-footed start and proceeded to
lap the track steadily. The bank was taken quite con-
fidently with Little loss of speed, the driver being able to
open up as necessary without the locomotive * losing its
feer,” This was an excellent run by a most able engine
in good hands and 1 was very disappointed to hear the
official announcement that Mr Hamnes' run had been
declared void, It scems that the dynamometer car re-
cordings were inconsistent and appeared to have been
inadvertently upset, leaving the officials little option
with their decision. It was then quite late in the even-
ing and there was no prospect of a re-run. Mr Haines
can be consoled that he can have another go later, and
indeed, 1 hope he will do so.

The day was brought to a close by a short informal
ceremony outside the clubhouse, The secretary, Ray
Chilton, addressing a still sizcable crowd, said that he
had some apologics to make; had the event finished
earlier, the Marchioness of Blandford would have made
the presentations, but other commitments compelled
her anendance elsewhere, He went on to say that they
were conscious that this was also a big social occasion
and were very pleased to have staged the LMLE.C.
on their track, and they had enjoyed playing hoests
Martin Evans was then introduced and we were told
that Mrs. Barbara Cleaver, Vice-President A. C, W.
Cleaver's wife, would present the prizes, but first the
winner of last wvear’s IMLE.C. would receive his
Replica Cup, thercafter presentations would be made
in reverse order—a la Miss World !

A smiling Mrs. Cleaver then presented John Drury
of Birminghaom with his Replica Cup followed by :
Fourth prize to Norman Spink, Gooch,

Mri. Barbara
Cleaper presenting
the mrophy o Mr
Labram (back to
camtera) eeaiched
by semiling Marrin
Ewvanr (right).
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M.S. ** Princess
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to be uncoupled
from fhe framn,

Third prize to Mr J. Cousins, Speedy.

Second prize to Peter Dupen, Midland 999,

Cup and First prize to Mr L. Labram, Firefiy,

Martin Evans concluded the ceremony by giving a
well merited commendation to the competitors who had
taken Fifth and Sixth places. In the informal gather-
ing in the clubhouse later, he asked Mr Chilton, on
the Society’s behalf, to accept his personal thanks for
their splendid efforts in staging the competition.

On a personal note : At Birmingham last year I
found friendship and co-operation and was given
every help in my reporting task. A similar spirit was
manifest at Woodstock where everyone was helpful
and friendly, in spite of their demanding duties, My
personil thanks to them for making my * volunteer ™
labour that much easier. My thanks also to the com-
petitors, who bore my questions and photegraphic
cfforts with patience and good humour.

The impressions I took away with me were of the
well-behaved visitors—it was again an all-ticket func-
tion and most of them were live steam fans—an ex-
cellent organisation which kept things moving with
the minimum of fuss: the good spirit shown by the
competitors in spite of a few disappointments.

Witney and West Oxford did not attempt Birming-
ham’s more ambitiovs analysis of the data obtained
but contented themselves with the simpler process of
finding the winner from the coal per d.bh.p. hour
figures. There are some interesting features: from
about the fifth run, competitors rapidly recognised
that they had three-gquarters of a lap only in which to
build up a proper fire and most began o vse their
coal allowance before leaving the steaming bays. The
“works " or supporters specials are a new feature and
the TMLE.C. shows signs of becoming an occasion
for organised club outings. The winning locomotive
had a normal flue tube superheater, whereas last year's
winner had a radiant type and it is interesting to
speculate (but probably unprofitable’ on what either
would have done with a superheater of different pro-
portions or different type. John Drury’s locomotive
returned an efficiency figure of approximately 5 per
cent, Mr Labram’s locomotive returned approximately
14 per cent (I don’t know the c.v. of the Stove Esse
fuel), Peter Dupen’s locomotive was approximately
1} per cent, Messrs, Cousins and Spink were both
around 1} per cent. From the published data, a direct
comparison can be made in respect of the two years'
performances by two locomotives:

Mr Spink's Gooch,
approximately 27 per cent more time run in 1970 than
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in 1969, approximately 9 per cent more work dene
than in 1969, appmx:imulclfj.,r 200 per cent more fuel
used than in 1969 (1969—0.6 lb, 1970—1812 1b.),
1969 efficiency approximately 3.3 per cent, 1970
approximately 1.25 per cent.

Mr Dabson's 2-8-0,

approximately 28 per cent more time run in 1970 than
1969, approximately 43 per cent more work done than
in 1969, approximately 115 per cent more fuel used
than in 1969 (1969—0.77 lb, 1970—1.656 Ib.),
1969 efficiency approximately 1.38 per cent, 1970
approximately 1.1 per cent.

On this basis, Mr Dabson’s performances are fairly
consistent. The overall efficiencies of the first hall-
dozen engines this year are grouped topether more
closely than last year. I suppose it is too carly yet for
a pattern to be established, we shall probably have to
wait a few vears for a trend to be shown. The reasons
for the closer grouping probably lie in the fact that the
track time was extended to 30 minutes and that, al-
though at times conditions were adverse, the quality of
driving was penerally good, T thought that the general
guality of this vear's locomotives was also very good.
From the results, it seems the system of fuel rationing
used was fairly effective. Jim Ewins was responsible
for developing and printing most of the photographs
shown here, from my negatives, and a good job he has

made of them. [w
Mr M. Hardien giver Biy 3% in. pouge Humslenr 2-6-2T

" Rugrell " a spot of beauty treatment.
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JEYNES’ CORNER

THE NORTH EASTERN RAILWAY

Tap photgraph @ One of the locomotives, designed by Hemry
l:":‘-r.'.-ll.f_'.' m rgoe. The first I3 wi. galige peirod cngine driven
fecormaive to sfeas ometline.

Centre : A velicle under comatruction in the wagon thap.,

Beloze ;. The locomodive rumrmin, :Il_u:'n.f which har fwo roads,
and ome of the signals.

866

I HAVE AT DIFFERENT TIMES mentioned the 15 in. gauge
locomotives designed by Henry Greenly, and buile
in the first decade of this century: the first scale steam
locomotive Lirele Gianr, and the first petrol driven
locomotive built 10 steam outline, Both these locomo-
tives have been acquired by Mr Thomas Tate to provide
motive power for a miniature railway he proposed o
lay down in his grounds. A third locomotive has also
been acquired, and is mow in course of rebuilding in
the locomotive shed, in which 1 noticed more machine
tool: have been installed since my last visir: all of these
have individual electric drives.

¥

=3 et T - :
The turntable or Fnzn:hr'Epur which server fivd roadr, i i
skelerom form,

The unfavourable weather experienced in the past
months has greatly retarded the laving down of the
permanent way, but now outdoor work is in full swing.
This does not mean however that nothing was done
during the inclement weather ; when cutdoor working was

Below @ The partly complered vignal cabin and idand platform,

impossible, the time was not wasted, as a visit o the
wagon shop showed a vehicle in a well advanced con-
dition; this will of course be fitted with vacuum brake.

A signal gantry is in course of erection at the approach
e the Central Station, where the platforms are taking

shape. A signal cabin is being erected on the island
platform, which contains a full-size hand lever frame,
which will eventually operate the signals (post), and
ground signals and associated points; a number of

Conrinued on page 876

MODEL EMGIMEER 4 September 1970



BOILER MAKING TODAY

Morman Spink and David Mellors
of Chesterfield Model Engineers
have been trying the latest
methods

THE FRST BOILER | made was for a 5 in. gauge
Springbok. This was in 1965 and being new to
boiler making I worked strictly according to the
methods laid down by Martin Evans in his articles
in ME. I read all I could find mn past issues and
all the experts secmed to agree with LESC on the
best way to tackle this formidable task. So the
boiler was built to the “ words and music.”

Using propane, and the top of the wall as a
hearth, all went well until I came to the staying
process. Here, the business of drilling over 200
holes in 10 gauge and 13 gauge copper cost a few
broken drills. Similarly, the tapping of all these
holes cost more than one 5 BA Tap. The stays
were nutted on the inside and riveted on the out-
side, then silver soldered on the outside and sweated
over with soft solder on the inside. This proved
to be quite a long job and called for numerous
fillings with water, pumping to pressure, and then
re-heating for correction, Eventually, the boiler
held 250 p.s.i. but I was never very happy about
the method of building and the resulting soft solder
if the boiler was ever allowed to go low on water.

I went on to build boilers for 3} in. gauge Fulier
and § in. gauge Speedy according to the * words

Below, Fig. 1. Top right, Fig. 2. Bottom right, Fig. 3.
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and music " but always on the lookout for improve-
ments. Last Spring (1969) David and I were
planning two Simplex boilers and decided 1o try
to do something about the soft solder and tapped
stay business.

Some months before, [ had spent half a day with
Alec Farmer of the Birmingham Society who had
been kind enough to explain in detail how he built
boilers without soft soldered stays and although
he used oxy-acetylene, I thought it could be done
with propane.

The two Simplex boilers were a complete suc-
cess, We followed with a 3% in. gauge Doris
Belpaire type boiler which again proved successful;
s0 when we were planning a 5 in. gauge Pansy
boiler which is a Belpaire of average size we thought
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an article on the method would be of interest to
readers. So, by kind permission of Alec Farmer,
this is it.

The essentials we were looking for were :

1. The boiler should be as strong as possible,
hydraulically tested to twice working pressure.

2. Silver solder throughout.

3, Easier to build than traditional.

4. Only propane or town gas to be used.

All these conditions were fulfilled with an added
bonus of lower cost. It is worth adding that at no
time did we find it necessary to use coke for heat
retention but more often than not used two pro-
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panc burners.

Firstly, the various unit parts are prepared.
Plates are flanged, and we think § in. former plates
are worth the extra work involved, particularly if
you can get a club member interested in making
the same boiler and willing to share the work of
producing such plates. The barrel is rolled and
joined with a covering strip, riveted at about 2 in.
centres, and brazed with C4. We decided to use
{4 as far as possible as the boiler progressed on
three counts, (1) stronger joints, (2) will not soften
when working on later parts of boiler to be done
with Easyflo, (3} costs less than Easyflo.

The barrel is brazed to the throatplate which in
turn has the outer firebox wrapper riveted to it
and brazed with C4, a minimum of rivets being
used—just enough to keep it in place whilst brazing.
Afrer all, the rivets form no mechanical strength
and are a source of potential leaks. On Pansy, we
used seven round the wrapper.

Top lefr, Fig. 4. Bottom left, Fig. 5. Below, Fig. 6.

oA e
ﬁ"‘f&‘} e ‘.,.:'l' "
The firchox tubeplate is prepared in the usual
way but here we “had a think” and decided to
deviate a little. Johnson Mathey, the manufacturcers
of the silver solder, recommend a gap of from
002 in, to 006 in. for best penetration and form-
ation of fillet. With this in mind, we could not
see the point of the traditional reamed hole fit for
the tubes into the tubeplate, so we decided to drill
the tubeplate less than tube size. For Pansy, which
has ¢ in. tubes, a 27 /64 in. drill was used and then
to stop the tubes falling through when brazing a
small shoulder is formed on one end of cach tube.
This gives positive location of the tubes when braz-
ing but allows a fillet of silver solder through the
joint. It will be seen from the picture that the tubes
are varied slightly in length, this 15 intentional and

. ]
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makes much casier the firting of the smokebox
tubeplate,

So, the firebox tubeplate is riveted and brazed
to the firebox wrapper with C4 and then the tubes
are put in. To make surc that the joint of every
tube can be examined inside and out we only fix
one row of tubes at a time, pickling between braz-
ings, a little time consuming but worth the effort
—iC4 again, of course,

At this stage, the smokebox tubeplate can be pre-
pared, the holes being opened out 1o an casy fit on
the tubes, The crown girder stay can be fitted with
C4. Rivets can be used to hold the stav in position
but on Pansy we brazed it into position without
any rivets—just gravity ! Rivels are potential lcaks.

The firebox and tube assembly is now put into
the shell for a trial. The front part of the found-
ation ring i5 clamped in place and a check made
that the bottom row of tubes are clear of the throat-
plate. The crown stays can now be made to the
actual distance between the firebox and the outer
wrapper, “ 1" section stays being assembled with
C4.

The next step is to braze the crown stays to the
firebox top using C4. A single rivet is used in each
stay to locate whilst brazing. At this stage it is
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worthwhile fitting, again with C4, large bushes to
the outer shell, i.e. dome, safety valve, ete.

The inner assembly is now reficted into the shell,
taking care that the crown stays bed down to the
outer wrapper. Refit the front foundation ring
(shades of Par?) and secure with a few clamps.
Two 1w in. holes are drilled through the throar-
plate, ring and firebox tubeplate for the eventual
riveting.

You will notice that no mention of holes in
crown or girder stays for cross stavs has been made.
This is intentional as the alignment of the eross
stays is not always certain. The strength of the
traditional cross stays, and longitudinal stays, held
by blind nipples scems dubious as they rely on
threaded copper rod—a difficult thing to make

Teop lefe, Fig. 7. Bonom left, Fig. 8. Below, Fig. o.

i
well. Therefore, they have been replaced by simple
lengths of copper rod silver soldered into place.

Mark the cross stay hole centres on both sides
of the outer wrapper and drill clearance holes for
the stays (/& in. on Pansy) through the outer
wrapper and crown stay—from each side. Remove
inner assembly and enlarge crown stay holes (to
# in. on Pansy). Using these holes as pilots drill
the girder stay.

Re-assemble, put % in. rivets through pre-
drilled holes in throatplate ring and firebox tube-
plate. With clamps holding crown stays tight to
the wrapper, braze the front of the foundation ring
into place with C4. Remove clamps and braze
crown stays to wrapper with Easyflo. The firchole
ring is turned to size, using either thick walled tube
or a fabrication from 10 gauge sheet, and then
brazed into position on the fircbox doorplate with
C4. With the firebox doorplate in its proper
position, squeeze the firebox wrapper into close
contact using packing pieces and a cramp. Re-
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move cramp and packing pieces, when vou are
satisfied; fit the backhead and mark the position of
the firehole in it. Remove the backhead again and
cut gut the firchole.

It is virtually impossible to heat the inside of a
completed fircbox to the melting point of silver
solder using propane or town gas because of lack
of air for combustion. If, however, the firebox
doorplate is left off this heating presents no diffi-
culty. We therefore fit stays at this stage.

Pieces of copper rod silver soldered into place
would make perfectly adeguate stays but difficulty
could be found in holding them in place whilst
silver soldering. A rivet however, because of its
shape, will not fall through the holes and hence
makes a perfect stay.

Clamp the firebox doorplate and backhead to-
gether, using two bars and a bolt and fit into posi-
tion. Cut and ft the foundation ring sides and
clamp into position. The stay centres are now
marked out and drilled, in the sides and front of
the firebox, with a drill which will give Johnson
Mathey's recommended 004 in. clearance for the

size of rivet to be used, Then, remove the back-
head, doorplate and foundation ring sides. After
removing burrs, lightly countersink stay holes in
the outer wrapper to allow a good fillet of silver
solder to form round each stay.

Lay the boiler on its side and insert some rivets
as shown in the photo, Apply plenty of flux, around
the heads, and silver solder with Easyflo, taking
care not to overheat the tubeplate. However, as the
tubes were put in with C4 there is little danger of
the solder runming off the tube ends. Turn the
boiler on the other side and repeat the process. If
the boiler is now stood on the smokebox end, the
inside ends of the throatplate stays can be soldered.

Fit the cross-stay rods and with the boiler on its
side, solder the stayv ends with Easyflo. The other
side and the throatplate stays can then be soldered
at the same heating. With the backhead and fire-
box doorplate located by the firchole ring and still
clamped together, mark out and drill for stays.

Top left, Fig. ro. Bottom left, Fig. 11. Below, Fig. 12.

Dismantle and fit rivets to firchox doorplates, heads
inside, and solder with C4.

The firebox doorplate can now be fitted into the
firehox and soldered with Easyflo. Clamping the
bottom corners or gripping as in the photographs
should be sufficient to hold it in place.

After soldering the bushes into the backhead
with C4 place into position over the stays and fire-
hole ring. Longitudinal stays are now firted, again
plain rod is ideal, lightly riveted to hold in place
whilst soldering. Remember a silver solder fillet
inside and outside is many times stronger than
threaded nipples and of course less likely to leak.
All this assembly can now be soldered with Easyflo
—zgo round the outside of the backhead first and
then do stays and firchole ring. The three remain-
ing parts of the foundation ring are now fitted.
One or two fr in. rivets will be enough to hold in
place. Any small gaps can be filled with odd bits

Contineed on page 878
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NOVICES' WORKSHOP

Lathe Tools
by Ian Bradley

Continued from page 820
Tool shapes for internal work
The tool points for internal work are much the
same as those that have already been described,
but in this case the points are grafted on to stalks
or bars so they may enter the part being machined.

The boring tool

Commercially made boring tools are, for the most
part, a one-piece production. A group of these
tools are seen in Fig. 8. They are well adapted
to work of either large or small dimensions. As
will be observed, the points bear a strong resembl-
ance to that of the knife tool, in fact the shape and
angles used are, for the most part, those of a left-
hand knife tool with a roughing tool variant similar
to that already illustrated in Fig. 2. The two forms
of tool points are illustrated in Fig, 7.

The front clearance is usually about 10 deg. and
the top and side rake varies from zero in tools for
use on brass to 15 deg. for those to be employed
on light alloys. In addition extra clearance has
often to be provided as shown in Fig. 9 or the
boring tool will not enter the work. From this
illustration it will be evident that, as seen at A, the
boring tool will just about clear the work whilst as
at B it will not enter unless a considerable portion
of the underside of the tool is removed. The posi-
tion of the cutting edge is somewhat above the centre
line as a preventive measure against “ digging-in.”
This placing is satisfactory for parallel boring but
not for machining tapers when the tool must be
set truly central.

Pare IT

Fig. 8.

W
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The undercutting tool
It is sometimes essential to provide clearance at

Fig. 9.

the bottom of a blind bored hole. This can be
achieved by the undercutting tool shown in Fig. 10.
The form of this tool is the same as that of the
parting tool already described. The width of the
cutting edge should be kept as small as possible
consistent with strength, at any rate for light lathes,
because it is always possible to make two or more
cuts to produce the degree of axial clearance needed.

The threading tool

A tool for internal screw cutting is also depicted
in Fig. 10. Here, again, the point follows the form
used for external work having the same clearance
and rake angles as the external tool, and as with
this tool also requires to have its point set on the
centre line. As before, the gauge previously illu-
strated is used to check and set the toolpoint.

The back facing tool

A type of boring tool that needs to be better
known is that used for facing work inside the
chuck.

The point is similar to that of a normal boring
tool but is ground so that it cuts on the back face
only. Obviously, the area of work that can be
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covered in this way is small. Butr the facility is
sometimes needed and should be noted, though the
back facing tool is not amongst those that are
absolutely essential. It is shown in Fig. 10 whilst
its employment is depicted in Fig. 9.

Clearly the tool point must not be brought into
contact with the chuck jaws, so the small area left
unmachined would need to be cleared by a2 sub-
sequent chamfering operation.

Tool holders

In order to accept the high-speed steel tool bits
mentioned previously, there are specially produced
holders available. A typical example is that made
by “Eclipse” to take square section tools and
illustrated in Fig. 11. In addition the same firm
supply holders to serve as mountings for their
straight-sided and hollow-ground parting tools.
These need to be secured rigidly and to be casily
and rapidly adjusted in relation to the amount of
their “ stand out” from the tool holder.

Tool holders 1o take small cutters for boring
operations are readily made in the private work-
shop. A group of these is illustrated in Fig. 12.

The tools shown are of the type designed to take
small cutters made from circular section material,
but the holders will also accept one-picce boring
tools similar to that illustrated in Fig. 13.

ol A ML EE

Below : Fig, ra.

The Myford patented lathe tools

The special turning tools developed by Myford
Ltd. arc of particular interest in that in order to
raise the tool point to lathe centre height they do
away with the need for packing. This is brought
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BORING
Fig, ro.

ghout by mounting the shank of the tool in a
“oat ® having a convex seating. The shank itself
it correspondingly curved, so that by sliding the
tool either backwards or forwards, its point can be
raised or lowered at will, Onee the correct setting
has been found, the tool is clamped under the twool-
post. The arrangement of the Myford device is
shown in Fig. 15. In order 1o demonstrate the
system the tool placing has been deliberately exag-
gerated. In fact the dimensions of the parts have
been selected zo that, in the lathes for which these
tools have been designed, the rake angles of the tool
point are not unduly affected.

Carbide tipped tools

A group of these tools is illustrated in Fig. 16.
They have been consistently employed on cast-iron,
a material that does not affect the carbide tips, and
can be relied upon to deal effectively with any hard
spots in the castings themselves. In the illustration
A and B are right-hand and left-hand off-set tools
respectively. C is a roughing tool and D a round
nosed tool for use both on bar work and castings.
The tool indicated at E is a right-hand knife tool
similar to that in Fig. 3 and is principally used on
cast-iron bar.
Grinding equipment

It will be apparent that lathe tools, or indeed any
other cutting tool, will not retain a keen edge in-
definitely. It is necessary, therefore, to provide
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Above : Fig. i4.

Top right : Fig. 16.
Below : Fig. 13,
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equipment, however simple, that will enable the
grinding of tools to be carried out,

The most convenient machine for the purpose is
an clectric grinder usually having two wheels, one
of coarse grit, the other fine, and a pair of rests
to support the tools to be sharpened.

It is sometimes suggested that grinding should
take place at the wheel's periphery. But unless the
wheel is of large diameter, the tool itself will be
needlessly hollow-ground. It is best therefore to
grind on the side of the wheel when the resulting
faces of the tool will be straight-sided and the tool’s
edge not weakend by hollow grinding.

Grinding on the side of the wheel reguires a
machine spindle without end float. Unfortunately,
self-contained grinders of quality are expensive.
The one reasonably-priced machine designed speci-
fically for the amateur appears to have considerahle
end float, though it has been possible, by a simple
modification, to remove this. Tn the main, there-
fore, the employment of a grinding spindle driven
by an independent electric motor is the best solution
to the problem.

The tool rest conventionally supplied with com-
mercial grinders has a surface at right-angles to the
side of the wheel. It follows that onlv the skill of
the operator will ensure that the tool angles ground
are approximately correct. In a large engineering
works the general machinists are usually adept
enough to grind tools of sufficient accuracy free
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hand, bur the tool room is called on to treat ex-
pensive  carbide tipped tools whose angles are
somewhat critical. An angular grinding rest is
used for this purpose, so the provision of a simple
device cnabling the amateur to ensure correct
angularity is fully justified both by precedent and
practice.

A simple angular tool rest is easily contrived
from material commonly found in the scrap box.
All that is needed is a picce of material to form the
table A, a short length of rectangular bar for the
upright arm B, and some angle iron to serve as an
anchorage C, either to the bench or to the grinding
machine itself. A second short length of angle iron
forms the support for the work table D in the
manner shown by the illustration Fig. 17 (see next
issue) where the few simple paris of the device are
shown,

It is, of course, perfectly possible to elaborate
on this conception. Indeed, its adaptation to ex-
isting machines will certainly call for this. It is
almost impossible to give details of a device that
will suit all forms of grinding machine.

Setting the angular rest

It is not always easy to adjust the angle of the
rest using a protractor for the purpose as the latter
may easily foul any wheel guards that may be in
place. It is best, therefore, to use a simple template
of the type shown in Fig. 17. One or more of these
are readily made from brass sheet, cut to the angles
most commonly needed, and mounted on a base so
that they may be set on the tool rest and applied 1o
the side of the wheel. In this way rapid setting of
the correct angle can be achieved without difficulty.

An alternative form of the simple angular tool
rest is illustrated in Fig. 19 (sece next issue’., This
rest is divided so that its individual tables can be
tilted to permit grinding to be carried out on either
side of the wheel withour having to re-set the rest
each time a change of side 1% necessary. Little com-
ment is needed to explain the workings of the double
rest as this will be evident from the illustration. It
follows the principal details of the simple angular
rest with the addition of a cross bar on which to
mount the separate tables, To be continued,
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Drilling a reuly
positiencd hole
in the lathe,
using rhe
machine vice en
the railstock
adaptor.

Accurate Drilling in the Lathe

. C. Mason Tuose rPEoPLE who do all their drilling in the
B}d’ L lathe, using a drill held in the three-jaw chuck,
R will have found that it is not always easy to hold

i mUnnE- N R a piece firmly and safely for accurate drilling.

[ 1 i % time is 1t a good idea merely to hold the job in the

'__| { fingers. The larger the drill involved, the more

H| { | dangerous does this become. The accessory shown

| | enables the Myford machine vice to be used for this,

a3 _.!, [ with all the advantages given by a power bench
I"I s .'an” | drill and possibly greater rigidity.

L tmistock| | ‘ The fixture enables the vice to be mounted ab-

solutely squarely to the chuck, and owing to the

plate being unsymmetrical, any point on a job up

| to the maximum size that can be held in the vice

(e can be brought on to the centre-line, cither by

{ Lf”.\ [ shding the vice up or down on the plate, turning

\ \-u-) the job round in the vice, or a combination of both.

PeRs The mounting plate is a piece of } in. mild steel

plate, squared up to 3 in. * 3% in. Mark it out for

STEM the various holes, but drill only the centre one for

the taper stem for the time being. This can be done

either in the four-jaw chuck or with the plate

clipped to the faceplate. Countersink the marked

= = ,..':f_,‘ Something better than resting the piece against
i ' the end of the tailstack barrel is needed, and at no
|
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out side just enough to remove all burrs, and the
other side distinctly deeper, enough to provide a
firm fixture for the riveted-over end of the taper
stem.

The stem is turned from 1 in. round mild steel,
making the taper an accurate fit for the No. 2
Morse taper of the ML 7 tailstock socket, or to fit
whatever other tailstock it is to be used in. Setting
the topslide over about 14 deg. will not be far out
for rough turning the taper for a start, and the
finishing cuts will have to be largely trial and error
in obtaining a close fit. Remember that a minute
alteration to the top-slide angle will make a big
difference to the fit of so gradual a taper, Aim for
a finished fit when about 1% in. protrudes from the
tailstock when it is plugged firmly in, although this
dimension is not at all critical. Turn a generous
chamfer on the small end of the piece.

Transfer the taper stem to the headstock socket
and turn down the outer § in. to § in. dia., making
it a tight push fit in the central hole in the plate.
Fit it in the plate with the deep countersink out-
wards, and the slot markings on the stem side of
the plate. Resting the small end of the stem on
something really solid, rivet the protruding stub
of § in. stem tightly down into the countersink in
the face of the plate. Cheeck that the hammering
has not burred over the chamfer on the small end
of the stem, and replace the job in the headstock
socker., With a keen slightly rounded tool, face
back the irregular centre riveting and face wvery
lightly over the whole face of the plate. This en-
sures that the face of the plate is really square with
the lathe axis, and gives a better surface on machin-
ing than if the slots had been cut before facing.

Tailsrock drilling fixture complere.

All that remains 15 to drill the holes at the ends of
the slots, and saw and file out the slots to the
marked lines, removing anv burrs that mav be
thrown up.

Mounting and handling the vice on the plate is
made somewhat casier by the provision of a couple
of T-nuts, engaging the slots at the back of the
plate, These can be made from a stub of } in.
round mild steel, milling or filing the flats to an
easy fit in the plate slots.

A 1% in. length of 7+ in. BSF studding for each,
with normal nuts and washers on the front to
engage the slots of the vice base completes the job.

M.E. TRACTION ENGINE
Continued from page 842
groove is about v in. deep. Now dig out the man-
drel dividing gadget that has been used for lots
of previous jobs and divide round the wheel for 30
divisions, Scribe these points in across the thick-
ness of the wheel, or else lightly plane in the start
of a tooth at each station with the parting tool laid
sideways. Watch which way the teeth come; the
sloping side 15 arranged to provide a clockwise
rotation looking at the face of the wheel when fitted
up on the pump. This has to be so, as the wheel
15 in effect screwed on the end of the shaft,
Thirty teeth were mentioned for the ratchet
wheel; this is about the minimum number that
ensures a tooth being picked up at each swing of
the ratchet lever. A larger number could be cut if
preferred, picking up more than one tooth of a
smaller size at each full swing. This could be
utilised to make sure that the pump still functioned
when the swing of the ratchet arm was reduced
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on notching up, as the arm 18 driven from the
valve rod. With 30 tecth, the maximum swing 15
shghtly more than just one tooth, though not
enough to gather two. This stll gives one tooth
movement on a slightly reduced swing.

When all the teeth positions are clearlv marked.
part right off, re-chuck lightly by the + in. dia.
collar and face up cleanly to thickness. The tecth
can then be filed in by hand with a thin triangular
file. After facing, there should be a +5 in. thickness
left drilled with the Mo, 50. Tap this § BA and
harden right out by heating the wheel 10 a bright-
ish red and quenching in water,

A short length of 2 BA studding in the end of
the eccentric shaft enables the wheel to be screwed
in position, where it is locked by the hand-crank.
The handles for this are cut-down cabinet pins
with the heads rounded off, and soldered into an
oval bar 1apped & BA in the centre to serve as the
locknut for the ratchet wheel,
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A Jig for 1
Joining Band-
Saw Blades

By A. Mackintosh

BAND CUT-OFF SAWS arc coming into increasing
use among amateurs. I have one which has a
capacity of 4 in. * 6 in. and which is considerably
quicker and more accurate than my old recipro-
cating saw. It takes 641 in. long blades which the
manufacturers say are “ standard ” but which I
have been unable to buy except from them, and
which become very expensive when mailing charges
have been added to the original cost.

I have access to an electrical bandsaw butt welder
but have had little success with it because [ don't
seem to be able to get the annealing right and the
blades part as soon as tension s put on them—
besides, a bandsaw welder is too expensive a gadget
to have im my own shop. A solution to this
difficulty is to silver solder the blades, and the jig
described allows me to do the job right every time
and, properly soldercd, the blades do not part,

e

The base is a piece of aluminium plate, 6 . *
4 in. and % in. thick. Two pieces of aluminium 1%
in. # 1 in. ® § in. aré screwed to this as shown and
a milled cut 015 in. deep and } in. wide is taken
across the top (this can be done in the lathe). The
jig is completed with a couple of screw clamps made
out of § in. ® § in. aluminium. Ten-32 cap screws
were used throughout im my jig, but whatever
happens to be on hand is suitable.

1 now buy my bandsaw blading in 100 fr. rolls,
The method of making up a saw is to cut off a 65
in. length and scarfe the ends with the grinding
wheel to a depth of about three teeth. One end is
then clamped in the jig, using the milled cut as a
guide; both ends are then fluxed and the other end
clamped in the other side, putting a 4 in. length of
1r in. soldering wire between the scarfed ends—the
spring of the blade holds the wire firmly, The blade
is then heated at the join with a propane torch until
the solder has flowed freely. Excess solder is then
ground off and the blade 15 ready for business,

I find that this method reduces the cost of blades
to about 1/3rd that of made-up blades,

jEmES’ CORNER Continued from page §66

signals [ noticed are already in position. Berween the
Central Station and the running shed is a turnmble
transhipper, at present in skeleton form; this gives
access 10 the two roads in the locomotive running shed,
a siding beside the locomotive shed, and to a line some
100 yards long, simost at right-angles to the main line,
leading to the works departments of repair shop and
wagon shop,

 Mr Tare has secured many signals, signs, ground
signals, et¢., of North Eastern Railway origin, so his
railway has a lezitimate claim to the rite of North
Eastern Railway.

I noticed that drainage had not bezn forgoren, also
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that Old Mother Nature has been very busy on the line,
and had made very cffective efforts 1o cover up the
scars made by cuttings, etc., and Mr Tare remarked
that he would soon have to rig up a weed killing wagon
to deal with the rapid growth of weeds on the per-
manent way.

The line 15 laid with flar bottom raill throughout,
which is of course really out of scale, but it is of a
robustness which will add safety in operation, as well
as much greater durability. [ am looking forward to
seeing his railway in operation, as it will be so different
than just running about 5o yvards or so, and all the staff
are enthusiaszts, so0 there will be no possibility of
passengers getting strike-bound.
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The Bditor welcomes letters for these colummns. He
will give a Book Voucher for thirty shillings for the
letrer which, in his opinion, is the most IREEresting
published in each isswe. Pictures, especially of models,
are also welcomed. Letrers may be condensed or edited.

Electric traction

Sir,—In his letter to Postbag of M.E. No. 3395, Mr
Randall states he would like to use car balteries to
power his 104 in. garden railway. [ wonder if he has
considered a diesel-electric locomotive as an alternative ?

For the heavy curremt which would be demanded
by rthe rtraction motors the battery ampere-hour
capacity would be appreciably below that for a battery
discharged at the usually stated ten hour rate.  The
discharge of the bamery would be accompanied by a
fall of terminal voltage with a corresponding loss of
power of the traction motors.

In the use of barteries the most suitable system o
employ would be the one of * Series-Parallel ™ control
as described by Mr F. L. Davies in the Model Engineer.
This would result in all cells of the battery being dis-
charged an equal amount. Although a graduated start-
ing and accelerating current may be obtained by means
of cell rappings, this results in the uneven discharge of
cells with difficulty in balancing their recharge.

Whilst no-one could be more gqualified than Mr
Davies to prepare designs for the raction motors of the
garden railway the question may well be asked whether
his commitments would permit him 1o devote the time
necessary for the caleulations involved, and the prepara-
tion of drawings. Would this work be justified, in any
case, for what could well be a one-off demand only ?

1 can appreciate the problem with which Mr Randall
is faced in the supply of motors for his proposition. 1
wonder if he has thought of using redundant car
dynamoes as traction motors, as other M.E. contributors
have done ?  Without having given much thought to
the matter, I have in mind a scheme whereby four
such units could be employed, one pair in tandem
driving the leading bogic and the other pair the trailing
bogic. The motor connections would be arranged for
series-parallel conrrol with further increase of speed
by diverter resistances across their field windings.

I should be pleased 1o discuss the foregoing with Mr
Randall. I note that he gives Ashford for his address.
I should be pleased to meet him, by arrangement at
Sideup or possibly he would come along to one of the
cvents my Society has in the Kent area.

Sidcup. A. E. Mouxr.

Steam car engines

SIR,—5Some little time ago when writing o Mr West-
bury, whom I was sorry to learn is no longer with us,
I mentioned that [ had an old stcam car engine under
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reconditioning, bur that 1 was doubtful as to the name
of the maker,

Recently I was confined to bed with this peculiar
Hong Kong "flu and when I started to take an interest
in things again passed away the time by looking through
old copies of the MLE. In Vol. 111, N::}, 2780 is a lerrer
and photograph from Mr ], Bamford of the Aldershot
M.E. Society referring to an early steam car engine.
In Vol. 133, No. 3317 on the opening page of “ Smoke
Rings " is a photograph of a steam car engine builr for
William Crawshay, the Iron Master of Merthyr Tydfil.
Cylinders 3 in. bore x 3} in. stroke,

This letter and photographs are most interesting as
the two engines are of the same make as my own. The
one referred to by Mr Bamford, it would appear, is
identical in size with my own. The frame castings on
the Crawshay and smaller engines are identical in design.
The feed pump on the Crawshay engine is the same as
mine, but is missing on the Bamford engine although
the cast-on bracket for carrving the pump is present.

The larger engine would appear to have ball bearing
big ends, whereas on the smaller, mine and the Bamford,
they are of white metal as are the split main bearings.
Crossheads are cast iron with a circular form thrust
face sliding in hardened steel screwed on guides,

I know a number of makers of steam car engines, but
a5 mentioned previously, the maker of these three
engines leaves me in doubt. I wonder if you or any
reader could enlighten me on this point; the engine is
nicely made with all eccentrics and straps polished
and glass hard,

Prior to coming into my possession, my engine had
for a number of vears been operated on compressed
air, chain driving a reasonably large lathe in the work-
shop of an old established enginecring shop in Cape
Town.

I also have another engine [ saved from being broken
up for scrap. This engine 15 a horizonta]l 2! in. bore

5 in. stroke and, I believe, worked for some time
in Simonstown. 1 have started reconditioning this,
it has obviously done some hard work, bur is anything
but worn our. Again, the maker's name does not appear
on the engine.

Any information readers can give regarding the steam
car engine would be appreciated,

Florida Morth, Transvaal, R. Hoimes,

Boiler testing

Simm,—A few days afrer reading the letter of Mr
Proudlock in M.E. June 5, I read in our local news-
paper of the bursting of a motor coach tyre.

The coach was being taken out of service because
of a suspected brake fault and was proceeding slowly
o a depot for attention. In fact a wheel bearing had
seized and pressure in the tyre built up till it finally
exploded.

The newspaper stated that Mr Malcolm Fordyce
of Fordyce Commercial Vehicles Letd.,, who had ex-
amined the coach and was following behind in another
vehicle when the tyre burst said, * The explosion was
violent. I reckon if snyome had been standing near
the tyre they would have been killed. It went off like
4 bomb."

This explosion resulted in the breaking of 27 win-
dows in six houses, one window being shattered like
a car windscreen. Fortunately no one was injured,

There 15 no way of knowing what was the pressure
in the tyre just before it burst, but the effect of it
was far from innocuous and the incident adds weight
to the final paragraph of Mr Proudlock's letter.
Englefield Green, Surrey. Frank L. WoODGATE,
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BOILER-MAKING TODAY
Continned from page 870

of copper hammered 1o the size required. Solder
with Easyflo.

The last job is to fir the smokebox tubeplate along
with any necessary bushes to go in the tubeplate.
We must mention at this point that we always
follow modern practice and fit bushes to all holes
m a boiler. Fittings screwed directly to boiler
plates are a source of failure and danger. Any
excess lengths of stays are now cut off and filed
almost flush.

Hydraulic testing can be a messy business. Most
workshops are not equipped with running water
and the continuous to-ing and fro-ing in and out
of the kitchen with dripping boilers, bowls of water
and muddy feet arc not conducive to matrimonial
bliss | Also, you may not have a suitable hand
pump. The following method, for which we do
not claim any originality, goes a long way to
minimising the mess,

Make and fir plugs to all the holes, one of which
15 adapted to take a pressure gauge. Fill the boiler

completely with cold water, making certain that
no air remains inside, attach the pressure gaunge
which should be of a large, tested type and apply
heat to the boiler using your blow torch. The water
will soon expand and the pressure will risc or any
leak will become apparent. At no time should the
water need to be more than warm. It will be realised
that expanding the almost incompressible water
by a litele heating is just as satisfactory a method of
applying hydraulic pressure as the conventional
method of pumping in extra water. It is usual to
test to twice working pressure. Some slight move-
ment of the plates can be expected as they settle
to take the strain.

You now have a first-rate boiler and we are sure
that vou will have had a more pleasant time in the
building and will have a happier time in the future
running of yvour boiler in the knowledge that you
have no soft solder 1o melt, should your boiler in
the hands of an inexpericnced novice be allowed to
go low on water.

In conclusion, we must add that we will he
happy to receive comments and suggestions for any
further improvements. ]

September 4 East Sussex Model Engin-

eers. Talk by Frank Daws at Mercatoria.
T.A5 p.m.

September 4 Romford MEC. Meoting
to be held ar: Ardlaigh House Community

Apiocuation, 41 Ardleigh Green HRoad,
Hornchurch, Ezses. ampetition  night
ar B p.rm,

Solphmbcr 4 Model Engineers’ Society
Ireland). Radio Control of Medels,
Mr Terence Bell Transpore Museum,
Witham Screer, Bellase, 7.45 p.m.

Septamber 4 Stockport SME. “ Bits and

ieces,”  Wellington an-uil Wellingron
Road, Hearon Moor. 7.45 p
Se ber 5 Morthern Irirand MES.
andeboye Garden Fete. Venuoe Clande-
boye Estate.
;hmhlr 5 Brighouse & Halifax SMEE.
ublee open  day. Raversprings FPark,
Caweliffe Road, Brighouse,
September 54 Huddarsfield SME.
pen woeokend at Highfield, § mile from
centre of Huddersfield. Open competi-
tisns—minizture  locomative
aperation,

September 5/& Mational Traction Engine
Club. Rally ar Burbage. Hinckley, Leics.
Details from ). Cooper: | Cedar Road,
Earl Shilton. Leicestershire.

September & Cheltenham Society of

odel Engineers. Public ocpen day,
Hatherloy Lane (nexr Arle Court), Chel-
tenharm, Glos, 2.30-6 p.m. Rides on the
miniature railway, radio control  bosc
d:lmnnltrninnl. {Ilh: relreshments svail-
able.

Sept & Birmingh
ampton SME open day.
Svtétllhhlr 5’6 Nul-onl-l Traction Engine

lub. Rally at Seoke Poges, near Slough,
Buchs. Dedails from W, 1. Arnote Brown,
70 Morthdane, Birtley, Co. Durham,

September 516 Mational Traction Engine
Club. Rally ar Horsham, Sussex. Details
frem B, lohnion, 14 Sheridan Read, Worth-

s igum“" suﬂ‘“'sm Mational Traction Engi
B ar ational Traction Engine

lub Rally ac: Denham Green L.l.1ne.

Denham, Bueks, Details fram: W, 1
Arnott Brawn, 70 Marthdens, Birtley, Co.
Durham.

September & Sussex MLS.  Visit by
Em:w & Wambley Secioty ta Haywards

eath.

track  in

SME. Morth-

878

CLUB DIARY

Diates thould be sent five weeks before the
eveni state venwe and Tiawe

September 5-4-7 Pannsylvania  Live
Steamers, Inc. Fall meet.  Details:
William H, Scort, R.D.L, Box 400, Seliprs-
wille, Pa. 18960,

September & Morthampton SME.  Ind
annual rally. Delapre Park, Landan Road,
Morthampton. 11 a.m.

September & Guildford MES. Running
day for members and friends an Hesd-
quarters, Stoke Park.

Leptember & Malden E District SHME.

blic wrack day.

September & Colchester SMEE. lavitation

y. Clubhouse, Old Allorments, Lexden,
10a2.m.

September & Sunderland MES.  Visit
o TSMEE. 21, 3} & Sin. g. track. Exhibi-
tian Park, Mawesitlo.

September & York City & District SME.
Publlc running day. Track ac: Moor Lane,

1’0'&.

Sutton Coldfield & M.

irmin Iﬂ.m MES. Open night. 286

Brookvale Road, Birmingham 23. 7.30 p.m.

Septomber 7 Maorthern Mill En Inu

ciety. Meating ac the Sprosd Engle

Hotel, Cheetham Streed, Rochdale, at
Bp.m,

September 11 The Gauge | Model Rail-
way Assoc. Ger together with Mr & Mrs.
E. C. Griffith, B8 Mavim Road, Farnham,
Surrey. Commence 1 p.m.

September 12 Mortholt Model Railway
Club. Club annuwal exhibition, 1.30 p.m.-
620 p.m. Morchelt Village Cnrr'mun::.’;-
Centre, Ealing Road, Merthalt, Greenfe
Middlesex.

September [1 The Society of Model and
ﬂlrimlnhi Engineers. Rummage sale

ollowed by special general meeting, at
Marghall Houre, 28 Wanlenn Road, Londan
S.E24. 530 p.m,

September [1  Bristol SHMEE.
running at Canford Park, 3-Tpm,

September [2-13 lowa Model Steam

ngineers. Steam meet. Dotaili: Pershing
G. Scott, R.F.D.., Marion, lowa 52302,

Public

September 12/13 Andover and District
ES. Steam rally ar Finkley Manar Farm,
Mr, Andover. Miniature railway, exhibi-
tion of general engineering madels and
galloping horse roundabeur,

Septomber 12-13 Golden Gate Live
Steamers. Steam meer, Derails: Joe
Bryan, 1225, Secowt Sereer, El Corrite,
Calilornia, 94530,

September 13 GEC (Coventry) Model

ngineering Society. * Open Day "—

Sparusficld, Brindle Avenue, Copre-

woad, Coventry, 3} and 57 gauge. Rel-
reshments available. 10,30 am.

September 13 !lrmm;ham SME. GEC
{Caventry) MES opan day.

Septembar 13 Hl.lll EHE Annual wisit
to Temple Mewsam.

September 13 Sunderland MES. YVisle ta
York MES, 21, 31 and 5° i track. Bus trip.

September 11 Malden District SHE,
Warking parzy.

September 15 Chesterfield & District
MES. Bryan Donkins Canteen at 7, 3!]

" Derbyshire Induserial Archasalagy,'” t:lln
Ridden,

September |& Bristol SMEE. Petrol
engine locomotives. Mr Canulfda will calk
abaut his lacomotive that performed s
wiell a8 our exhibition fase year,

September |7  Mottingham Seociety of

odel & Experimantal Enginesrs.
Ladies’ night. Ilustrated talk by Tony
Subject: Chocolate, Cheese

Some impressions of Switzer-

T7.30 p.m.  Friends' Meeting House,
Clarendon Street.

September 18 Rochdale SMEE. Running
at  track. Springfield Park, Rochdale,
Lancashire.

September 1B Romford MEC. Meeting
o be held ac; .ﬁ.rdrc h House Community
Asgeclation, 'ira-gh Green  Road,
Hornchurch, EHI."K Talk and films by an
aficial of 1:I1¢ Maorch Thames Gaz Board—
at B p.m,

September 18 Stockport SME. "' Mystery
Mighe,” Wellington House, Wellington
Raad, Hutnn Moor. 7.45 p.m.

L mbar Mational Traction
Eluim Crub Rl.llr at Stourpaine Bughes,
Dorset. Details from M liver, Dakry

Mead, Child Dkeford, éllndhn‘i Forum,
Darsec.
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Picture shows Martin Barradell's Midland Railway
Baldwin 2-6-0. Maodel is O gauge, cunningly converted
from Rivarossi ** Casey Jones.” Ocher articles in
October include John Flann on 4 mm. scale bridge
building, Martin Waters on Great Central track
layouts, and Peter Randall's coverage of the good
old pre-war Hornby tinplate " Atlantics.” Prototype
infermation includes the Wrinton Vale Light Railway
and four pages of rare photographs in *' Photospot.”

October issue
on sale

September |lth

N e e —————
Pnrtahle Tool Tray on
1.1 Revolving

: Base
ONLY

AMAGES

HOLBORN & ROMFORD |
| 6in. ‘MIMIC?

e ]

with rainferced centre ealumn, 11

f /_ INSTANT. x 29/s
/= SHAPE g & ™ 2 .

7 /- TRACER S ONE e

il fi  COMPLETE d USEFUL!

- - LN OWALLET Musts, balts, nails, drill bita, ete.,

- ﬁr' i 1‘5"- ;lhf&'zﬂ'ni'::u;mgpflﬁ:;::ﬁ:

ksl Pm&r'n 1/

Makes Laying Lino, Carpets, Tiles, eic.,
Easy. Polished sceel pins held in position
by friction pads. WWhen pressed againsc
moulding or any other thape, pattorn ja
traniferred to templite. Liarge profiles

} ] by %% in. by 10 in. high. (Tesols
taken simply by bolting together two or not included.) Poxr & Phg. 4/5.
more cemplates,

* UNIMAT* UNIVERSAL METAL LATHE

GAH&GES r £9.4.0 Depasit with arder r {Total
m 10.0 1 24 monthly poyments of 35 8 Ejzu.ﬂfa;

If sutzide our wan area, Port Corr, 10/6 G.B. {.M Tand).

Elecrric Metar AC/DC mains suppressed. Virtually Mine
Machines in One with: Turning, Drilling, Milling,
Polishing, Thread Cucting, Wood Turning, Circular
Sawing,

campartments in base to houss
scrowd, nails, etc., 27 holes snd
spaces for toals in upper section.
Aevalves smocthly on Stainles
Steal ball bearings. Overall |1} in

Frltnw.n: and Grinding Afttachmaents
which are excra, SPECIFICATIONS:
Height of centre |.42°, Swingover
Bed 217, Spindle Buu ", Dwill

Travel . 7 Speeds ranging 365-
6,000 r.pom.  Mounting arca 400
= BS i,

Equipped with UI00I 3-Jaw Lathe Chuck with Back-plate fitted & turned.
GAMAGES, HOLBORM, LOMDOM E.C.I. 0]-405 B484.

Thursdays ¥ p.m,

JONATHAN DMINNS

*

Additions to stock include
Bearn Engines, a fine guality
Drummond 4-4-0 in 34" gauge
complete with twin
feed pump and steam brakes,
fire engine equipment models,
19th steam  yacht
maodels, and a well engineered
scate 11" Burrell single crank
cempound. Full

launches and traction engines

iteam

century

s5ize  steam

available. Fine quanty renova-
tion and paint work accepted,

*

List of over 200 items in stock available.

Send |- in Stamps for U.K, 4/- overseas,

la HOLLYWOOD ROAD, LONDON, S.W.10

Tel.: 01-352 5248

OPEM TUES.—5AT. 10 a.m.—& p.m.

BUCK & RYAN LTD.

TOOLS AND MACHINERY

WE STOCK THE COMPLETE
RANGE OF MYFORD LATHES
and EQUIPMENT

MYFORD MLT BENCH LATHE £106
(Tray and Motor Extra) As lllustrated

MYFORD ML SUPER 7 BENCH LATHE £148
(Stand and Motor Extra)

101 TOTTENHAM COURT ROAD, LONDON, W.1
Telephone; MUSeum 7475 (4 lines)

and at 55/57 HARROW ROAD, LONDON, W.2 PAD 6534
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BINDERS

In handsome leather cloth with gold blocked name plate on
spine to take 24 copies of your MODEL ENGIMNEER. Coples
open flat and can be removed unmarked as required.

price including postage 15s.

A very bright cover features a scale sailing barque and its owner, and inside, MODEL ENGIHEEnp
there are two more pictures and some notes on the model’s construction. 13-35 BRIDGE STREET,
Tacht construction noter, photes, and sketches continua the waluable series
| . HEMEL HEMPSTEAD, HERTS.

on various ways of building a yachr.

Power-wise, the chiel item Iz a fasg steering boat, Sharpshooter, far modern
R/C competition. Only 22} ins. in length, this model s for | =3} cc engines

and should provwe a very popular plan. Electric boats, wery much up and
coming, are dealt with in their own new series, which this month includes s5.4.e. fﬂr tﬂ.tﬂlﬂgue
details of all boars entered ar the firsc-ever all-glecoric regata, successfully juHH PAIGE

»

held by che Mortlake club,

A radie-contrelled submarine should Interest many readers; subs seem o HAHDR HD“SE, TALL'HGTON' STAHFUHD
hold a special fascination. For detall enthusizats chere are articles on warship LINEDLHSHIHE PE? 4RF

anchors, the German WWI warihips Gacben and Breslav (the Goeben atill

survives a8 the Turkish ship Yewuz), plus 3 modern merchantman, There are

readers’ models, mocor reports, picking a first boat for competition running, marshall yuu r uwn tralns

regatia reports, 0., EEE _—
— on the wall ==

= OUT NOW | T 1 coLeer T o
PRICE 3/- JOHN PAIGE FRIEZES

Now £100,000 for PASSENGERS

Model & Allied M.AP, INSURANCE MEMBERSHIPF FORM

Publications

Limited

|3-35 Bridge Street

Hemel Hempstead Pleasa *resarve/daliver one copy of *AEROMODELLER/MODEL BOATS/
MODEL CARS/RADIO CONTROL MODELS & ELECTROMICS/

Herts. SCALE MODELS/MODEL EMNGINEER/MODEL RAILWAY MNEWS/

MECCANDO MAGAZINE, commancing

HOW SPECIAL INSURANMCE FOR DRIVERS CIF HQDEI. i A . -
LOCOMOTIVES AMD TRACTION ENGIMES with -t Tasise. ("EMelies ax mpplicalils),

PART | o ba handed to Mawsagent

"a have hitherto offered resders a normal form of third part cover in MEME o s r R
raspect of locomotives and traction engines driven by them. 'We

have now been sble to negotiate addicional cover for them 1o thar, Addrest .o

provided they are compotent and experienced drivers, they are PART Il of the Fnrm :hnuldi b: mmpleud B :h- |ddr¢u -t:w- ||4'|
covered, subject to tha terma and conditions of the policy, inst together with your remivtance of 20/-. PART | should be handed

limbilivy for bodily injury or loss of or damage to property of pusengers o your wsual supplier, either newsagent, model shop, bookseller or wherever you
thay may be carrying. normally expect to get your magazine.

Such cover is we believe uniquﬂ- In being available co individuals sz
wvery modest premium. It iz offered to our readers who are qualified
to neeept it for an annual premivm of £1 {Cne Pound) provided chey PART Il to be sent to M.AP. Led

ara ragiitered readers of one of our MAP Hobby Magazines. This "
premium is in place of the sxisting 5/~ £100,000 cover which cantinues  Tiame {in full}
oo be avallable exactly as before. Those taking ic up will enjoy all the Add
ariginal benefits PLUS the axtra passenger cover, [ AT
At a time when high overhoads coats are making und-iidm! eovar a . Daze
of ¢ 4 1 astible Bm = rrrrresssssssssssseeesssesssss OB
matter of 4.7 nililim peo el e st I undnru htr:wjr.h p-n-:ul or\dﬁ:r vlhre 20/= for membership of FLALP,

obtain anywhers, we are sure drivers will |pprﬂ::lu this opportunity.

it is wery much in the nature of an experiment, and its contiauing £100,000 ingurance seheme. This sum, | undericand, includes twa

transfers and a lapel badge, and is conditional upon my ordering

:\;ldl:l:l:'l-hr miust rest on the responsibie attitude adopted by policy ;:'DEggﬂinstlg‘glnnc;iﬁE;Js%at:!&rb%%tlgfﬁagﬁninlg NCEI::,T!'“L
i Card f | cover and 1 L ENGI
e o er ko Tacrr Pasiantars Bresse Facorn your card”  MODEL RAILWAY NEWS/MECCANO MAGAZINE:

fike to axtend cover to include Passengers plesia return your card
whth a balunce of 15/ or pro rata sccording to renewal date, when b
wi will srrange for replacement card to be issued, For new readers | have today INSErUCTEd MY MEWEREEIE. . oo nnanss st rr s rprnn s n s ssned o §44 60000 idi0s
tha form for MAP MEMBERSHIP marked wich a large P should be

completed and a cheque or postal order value £1 be enclosed with Addres .. e Sekinkds  mi d 3 iR e ik s S wc ik s eRg i i ma i ) e
spplicazion, to diLlur me 1h- muu.m- wossrseenencintil further notice,

. —
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Clh/ASSIFIED ADVERTISIEMIENTS

Private: 4d. per word. Trade:
Use of Box Number 23, od. extra.
4o%. per single column inch,
on application.

ment, MobEL ENGINEER,
Herts,, at least four weeks bhefore fssue.

Bd, per word. Minlmum 12 words.
Dasplay Classified Advertisements:
(Column width 2 in.) Full particulars
Receipts are only issued for orders of 20s. or over.
Advertisements, with remittance, should be sent to Classified Depart-
13/35 Hridge Street,

Hemel Hempanead,

hona fides of advertisers.

The Advertisement Manager reserves the right 1o refuse or suspend
adverrisements without giving any reason. Bvery care is taken to avodd
mistakes, but the publishers cannot
clerical and printing errors or omissions.
Eub—]lmllnn implies acceprlance of these conditions by the

Ist every care s taken to exclude advertsements from doubriul
sources, no responsibility can bhe accepred by the publishers for the

be held liable in any way for
Beciept of * copy ' far
vertiser.

WORKSHOP EQUIPMENT
PORTASS LATHES

35" 1o 54" centres, from 43 to £350. Come
direct and secure personal service, Stamp {or

ists please.
CHARLES PORTASS & SOM

Dept. M.E.,, BUTTERMERE WORKS
SHEFFIELD & Eut 1883

Wanted. Myford ML7, MLIB, or Super-7.
Will collect Southern England. —281 Romsey
Road, Okd Shirley, Southampton. M

Plaln Horizontal milling machine table 207
* 5 auto feed, suds pump. No motor, {25,
Buyer collectis,—}F. Hicoixs, | Peters Wood
Hill, Ware, Herts. Phonc: 3265, M

NEW MYFORD LATHES
SPARES & ACCESSORIES

NEW BOXFORD & PERFECTO

LATHES, KENNEDY HACKSAWS,

BANDSAWS,DRILLING MACHINES
etc.

WE SPECIALISE IM PART EXCHAMGES
OF ALL TYPES OF SMALL MACHIMES
AND TOOLS AND CAMN USUALLY OFFER
A GOOD AND VARIED SELECTION

WE ARE ALWAYS WILLING

TO PURCHASE COMPLETE ]

WORKSHOPS OR SINGLE
MACHIMNES

MOW IM STOCK IS A GOOD RAMGE OF
BRASS, COPPER, STEEL, SILVER STEEL,
MUTS & BOLTS, TAPS & DIES, ETC,

CREDIT FACILITIES AVAILABLE

E. N. MOLE & CO. LTD.
3 TOLPITS LANE, WATFORD. Tel. 43135
m:mnnlng F Then read this: B, 2

lathe; four-jaw chuck (worn, but serviceable);
tailstock chucks; 0-%* amd 0-3/32°: complete
set change wheels) faceplate; Teslot crow-alide

standard eross-slide and topeslide (top-stide really
requires new base (drawings avaiablel vertical
T-slot slicle ; lead-screw fitted dog clatcli: motor.
ed  toolpost  milling/drilling  spindle  [0-5/32*
chuck}: home-built collet sel: countershaft:
i b.p. motor. M.E. type beach deilling machine
h-&" chick ; countershafy: h.p. motor, H::-"_rl:'.
grinder (erude, but works); § hp, moter. New

A wonderiul complete 4
set of TWENTY
assoried engraving &
culting tools LIS
oilstone  PLUS electrically operated power
VIBRATOR PLUS bandsome Otied case.
Engraves designs, numbers, names, symbals,
letters, ete,, a8 vou will onto hard surfaces like
metal, glass, porcelain, rlastics, leather or
wood. Cuts stencils, gaskets, cork, fely, paper,
card, lino, emlsmscs and hammers leather. |
Ideal for hobbies, professional intricate wa
siylists, emgineers, ctc. With instructions,
While stocks last. Omly E7.09.6 - 7/6 P. & 1.
Send £8.7.0.
JOHN DUDLEY & 0. LTD., Dept. MEX
1%6 Finchley Road, London, N.W.3
Tel.: 01-784 7318

t}-r- lathe.—HExFinLE,
Iitew

Wanted. Travelling steady for Myiord 30 8 |
& Abberbury Road,
. Uxlord, Phope: 78346, 1]

Wanted. Unimat lathe with scocssories.—

A, C, BruTtow, 83 Thirlnere Gardens, Womhbley, |
Mickillesex, Al |

DORE-WESTBURY
LIGHT VERTICAL
MILLING MACHINE

Ewvery pucoe of material needod is supplied,

not just the main structure castings, and zl|

operations are done which would be diffiealt

or impossible fn the pormal home workshop,

A7 lathe amd deill will complete.  Delivery

fredn steck, S04, fonlecap covelops phease
for iHustrated keatter.

DORE ENGINEERING .

1 DRURY LANE, DORE |
SHEFFIELD 517 3GG
Tel: 362307

Visitors by appointment only, please,

sech working.
single-phase,
Braupstones, Leicester,

B mum. kathe; or lathe comyg
slide and vertical,—Pass, 17
Hngton, Crewe A 157, KLY

Grayson Lathe 317 =« 207, many extras,
Offers or part exchange for 1 b.p,,
25 r.p.m, motor, 32 Farmwav,
M

Woanbed, for watchmaker's
with compaonnd

Park Foad, ]_!:‘--

Vertical slide

Wanted., Mvyilord lathe, will pay cash and

ean collect,—01-654 1423, 91 The Glade, Shirley,

KIAIN

CLERKEENWELL SCREWS LTD.
1079 CLEREKENWELL RD,, LONDOMN,
ECL 405, 6504 & 1218
Weloome vour enquiries {for Rrass and Stes]
Berews, Nots and Washers, 0-8 BA in Kolled
and Turmed, also 10-12 BA in Turmed. Whits
worth and B.5.F. in Holled Threads anly,
All Heads {% MM OIE ETOSS a0y e
itemj.  Goods sent C.0.13 Post or on Pay-
ment of Pro-Forma invedee,  24-hour service
for atock (oo, Send for Lists,

You Should See My Cat! It has 5,000
inleresting items: mechanical and electrical gear
and materiabs, %rpd 5.A.FE. tewlay to—Fk. R.
Wiiston, Dept. MUK, New Mills, Stockport,

£\

Myford, Perfecio, Flexiepeod, Perris and
LCmimat lathes and acceessories, ut atianes
for machining wheels, castings, «ic. =0y, M, H.
Ruwen & Co. Lve., 208 West Sureet. Fareham
(41385 TiC

SAVE£L£LL'sONNEW LUXURY TOOLS. ,

All with maker's
Euarantes

Prampt desparch, Orders e
the METT wvalue of £20, and
aver, post free im LUK,
Qwverseas rates @ request.
Money  refund  puarancee.
We have thousands of de-
~ ligheed cuscomers,

BLACK & Ligt r

DECKER price . T
D500 §° Drill 7100 E. 0o 4
D520 §° 2-sp Drill 10, 0.0 7.50 4/
D730 1 Tap Drill 1. 0.0 BISO 4G
DEID | 2-ap Drill I5. 0.0 10.15.0 Al

ABSOLUTELY FREE. Accessories to the wvalue of
226 with each of abeve Drills.

D390 Power Sandar 6150 5.50 4%
STAMLEY BRIDGES List Our PP
XK370 | 249 Oril 16190 (3196 46
XK380 1* dsp Deill 17190 14196 4%
WOLF 4 1° Drill 15150 13100 &/
ARCOY Doveuiler 8,159 TA5.0 =
ARCOY 2054 Dr Stand 12,150 10, 0.0 10/
ARCOY 530 1° Drill 15180 1196 &L

MAIL ORDER OMLY. Send cash with order to:
MORTH LOMDOMN MAIL SUPPLIES (Depr. ME),
168 Finchley Rasd, LOMDOMN M.W.1.

" Hogarth " high precision lathe 77 42,
suit College,  * Schlerescops ** hardness tester
in case, % v, DE amp, oofpat transfornmer, New
Super Coshman 4 5., chick geared ** Skinner '
tailstock chuck. 47 dia. Morris wire brushes,
U3 b, 110 v, o, motors, a8 new, 110 v, d.e.
open vpe dynome swit large traction eagise,
Stage lghting dimmers, new. §° and " copper

BY=—Myford, Eclipse, YWarrior,
and Summit.
E.-K.5 & Co. P
1828 FITT RIVER RD.
PFORT CO@QUITLAM

B.C., CANADA

hone: Don Sibley
PA2-4384

Area Code 804

Cutter Grinder. i
Stamp for lists,
PERFECTO ENGINEERING CO. LTD. |
Claymill Rdd., Bnrkbzlultd,.. Lelcester,
Phone: TeH384, T

iu-'rw.r. Maodels avallable with brazing
attachment, Free leaflet & lists from
CG&EW.YOUNGOXFORDWELDERS)
Colne Road, Twickepnham, Middx,
Tel.z 01-894 5168 & 01-894 7787,

\ Eroydon, 5 ¥, | 4 = W,
finder (cr : : ydon, 3 : tube. N . nacy
1"! [} -h'”I”H 1!u|::rl.‘-_‘l‘g.< ter, l"lu'.-r:lxld vices, toods, | Lathe Milling and Grinding attachments, | ...:;::",'. |TL| g{I:.EI_.i,::_r”_I"}E;E:: J'r_:\" I.’\’;l'r-i'
?'?“fi“ ] ‘,';1,'- 435 one.  Will -:|-|-||'I.'_|-‘|' Up Lo saw tables, tailsiock tarrets, drill grinding jigs, shire), Moukr RxcINEER Offcs. Hemel Hesr
Lt nite first (0—R. T. Cox, 57 Orsett Lt bs.—G. Porrs, Trowtheok, Windermere, sLead. Hee e i 1
Rl vy ey 1 A ad, Herts, LA
|
CAMNADIAN SUPPLIER PERFECTO OXFORD ARC WELDERS
OF—Lathes and Accessories, Tools, Taps, 5 amd 7% Hand I Pawer Shaping Give vou ldgh quality and oeliabl
Dies, Reamors, Drills and Magnetics, Machines. 33" = 16 B.GSC. Contre | | welding. (hl cooled. From 70 amps.
ormer Lathes. 3" Machine Vices, 67« 127 Universal fE3gh, 110 amps [£41 Jos.. and
i
[
|
|
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Buck & Hyan for Lathes and Workshop
Accessorbes, drlling machinss, geindeis, eloetne
1oaks, suriace plates, eto,—1t] Toltenham Court
Road, Lunidon W, 1. WT

BREAKTHROUGH !
moew Patented All Aains Electric
MINI WELDER
35 and 65 amps. oulput—
Tbial for Wikling THIN Sheet or THICK

Angle
19,050 iplus s part carr.} LR o
with afl accossiries,
OXNLY FROM

KHELLERS WELDING CENTRE
33 Cutile Marke reet, Norwlich
"Phowe: 24681

Cn!ic:lur Pays surprisingly high prices for
unisnal cast-iron and tin toy children's money-
boxes ||.|,|-. befope 1950, cspevially thuse w ih

working  parts and iooving  figures.—HaLny,
5 Flushous:, Holmbicidge, Sr. Holmfirth, Yorks,
LW

Bench Lathe Wanted MLT wlerred, cash
Wit sl vopditlon machioe—31 Ball
Hoad, LI wey, Candifl, X
Perfecto 7° puwer shapor, unised, 40 or
offers,—1". Roeuxey, [0E Bewdley Hill, Kidder-
nupster, Worrs, M
btalinnurv Open Crank 1.C. engines, ruue
Graveon 31% H.GS0, lathe, face |~'I.tl:-"

eowheels, good condition. Woil fed exchange
iplete model,—Fulbeck #25. M

Near Complete. Heavy duty 4]° lathe
engineer-bailt, all seachining done, geared head-
Timkin ill *rnlu. will exchange part-

slock,

fimishied Jo . traction engine, or W.H.Y.
Further deta write—Hooth, 43  Firbeek
Avenae, Mansfeld, Notis 1

INTERESTED IM SOMETHING BIG 711

Casrings and Drawings for Authentic Traction
Enging and PRoller Models of impressive
performance,

41" SCALE LlEHT AGRICULTURAL
TRACTOR, 5° 6" leng and approx. 1,000 Ik
woeight. 41" SCALE Wallis & Stesvens
S SIMPLICITY " Roller 4' 41° long. 37
SCALE BURRELL T.E. “BILL" 1%
SCALE Fowlar Showma T.E. “ PRIN-
CES5." 3 SCALE Wallis & Stesvens
“* SIMPLICITY " Roller.
HMACHINING SERVICE AVAILABLE
FOR CYLIMDERS, GEARS, CRAMEK-
SHAFTS, FLYWHEELS, ETC.

Clean steel spoke presuings lor all our engines
are available.

Please send 2/6 Tor lises,
LION ENGINEERING CO.

Limet Estate, Hardwick, Cambridge
Telephore: MADINGLEY 485.

Copper Tube, shect, bar, boiler material,
S.AE, detnib—R. Faxprn, Paenley Tyas,
Huddersfield, HIM &LUL, MO

For Sale. Hand shaper. Offers—
ul4dE (Wembley).

MODELS & MATERIALS

Fing 01-90F
MXN

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

RICHMOND, SURREY
Tel: 01-940 2454

wanted. =Small lathe 14" to 3% and acces-
sogies, Dits, mills, hand ook, -~Coorer, 77
Lache Lane, Chester, M
Wanted. Vertical shide, angle plate, V-blocks,
" facepiate.~—Sgine, Whitegate, Scahill Hoad,
saughall, Chester, B
wanted, A lathe and drlling machine, sait-

able for model engineering.  Alo hand tools.
Will gollect.— A. PrILLIFS, 18 Sunnymead Avenue,
Gillingham, ke Medway 52165, '!.1

500 Various HSS number drills, 1s, 3d. each,
L0 the ket 151 Mightingale Rmrl, Londan N, E'I.
M

317 M Type Drummond on stapd, counter-
shait, motor, 4-jaw, 3<jaw drill chuck. J60.—%
Alinerva Deive, Watford, Heris. M

Sheet. For your IH'W!II.I and non-formous
sheet and plate @ qm'rﬂn-:u!-,, el &.4.0, for st
Hending service by gootation,—RoBERT HiLL,

E., 3 Ash Strect, Woodley, .":lu-ckp-t-ﬂ.

IN THE UNITED STATES
We have ncarly everything, Nearly every-
thing adveriscd in Model Engineer is
available iroin our stock. Give us a try, Our
catalogue cor |1;|r'||-1_|,|u describes a [ull range
of sowlel engincering supplics from books,

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

CALDWELL INDUSTRIES
Box 170/A-Luling, Texas 78648

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.

STEnM A.u 59 CADOGAN STREET

LOHDON, 5.W.3.
For Sale. 3% scale Purrell 2,0, traclion enging,
5 gauge * Maid of Kent.” S.AE, details,—
Hox Mo, 2859 (London), Moper DBxciveer
pel Hempstead, Herts, LM

Oifices, He

MAIL ORDER--Ferrous and non-Fermas
sheet, Tobe, Bar, Section and Wire,
No order too small or trouldessine.,

Civerseas endubries welcomed.
5.ALE. for quotations and lisis.

“ METAL FOR MODELLERS ™

174 PRINCE OF WALES LANE,
BIRMINGHAM 14, 021-474 3971

Exchange. Rare model open type dynamno;
antiques and cash for beam engine, or oil or
electric lecomotive,—Box Ko, 2542 [Glamorgan),

Monrs Esciverg Offices, Hemel Hemgpéatead,
Herts. LAMN
Wanted. Cauge | steam locomolive, one
requiring attention may suit.—CLEmExs, 133
High Sireet, Pershose, Worcesiershire, LMN
wanted, Electric time transmitter, ss de-

signed by Charles Blazdell in M.E. for Aprnil,
18, with or without case, Also M E.'s for 1365-
1970 wanted in chean eondithon,—11 Frimley
Greeen Hoad, Frimley, Camberley, Surroy. M

CANADA. U.S.A.

Majcrinls, etc,, for the Model Engincer
Custom built Locomotives.,
Castings lor L.1B.5.C.
Locomotives Lo order.,
stuart Turner
A, . Reeves & Co, Castinigs.

MYPORD 7 ol SUPER 7
Lathes and Atiachments,
ERRIS
ToM sEXNIOR
Catalogue New 51,00,

PEN MODELS

THE ** STEAM SHOPF®
259 Caralyn Drive,
Oakville, Ont, — Bdd-6d15
[Open Evenings and Weekends
Visitors Weltome)

Collector Wants 4§° gauge locomotives,
cast-iron  toys,  cleciric or  slenmn  drains.-
HasminTox STers, 33 3. La Salle Strect, Chicagn,

llinois, G060T, U.5.A. LM

Traction Engtm:-. M Minnke, part-buailt,
for sale, frst-class workmanship, £33 Oo.n.0=
Phone- Maldon 3344 or 94 Crescent Road,
Maldon, Fasex. M

Drawings and castings for |8 close scale
steam locomotives in 3)° and 57 gauges.

E Gnuﬂ L.M.E.R, B/I, Bj2, Af3, A4, LIT,
W2 " Highland Loch.,” Stirling 8" Single,
L.M.5. Princess and Duchess. Souchern
Schools, G.W, King.

5" Gauge LMNER. A3, D49 Auvseric
2-10-0, Large and Small ilered G.|
Nigel Gres-

Atlanties, 'S'I:ifﬁl? B" Single,
ley,” by Martin Evan.,

S:nhwllrtl Ell.lllli.. 1" = 14" Horizantal,
1" x [§" Verical, 17 :l.nd 1" % 13" Horizongal
Compound, 1" x 1° hvimn: Varcical,
" x 2° Reversing Horizontal, 1% Seale
Sanderson Beam Engine, circa 1846,

Awvallable shortly. 1" Scale Murdeck
Ajtken Table Engine, circa 1840,

Locomotives. 3)° gauge 5.R, King Archur,
G.C. Arlantic L.N.E.R. P/1 2-8-2

" H. CLARKSON & SON

53/57 LAYERTHORPE, YORK
Tel: 54873

Build 0 One-eighth Scale Model of a 32
pounder ships gun of the Nelson era.  Kit in-
cludes all metal parts—easy lron hareel (approx,
1597 long, weight 15 1b., bored 3° decp onlyh,
trunmion bands, tie roads, elc working drawings,
sufficient oak to coiuplets the model, turned
oak wheek and axles. Model can e completed
with woodworking tools, Complete kit, 128s.
Abo availalle as a kit of metal parts only at
93z, or barrel only at 695, Postage and packing
125, (UK. onlvl. S5.AE. for detaib.—H. L.
Pearsow, 5 Kuaskin Avenue, The Straits, Sedgley,
Dudley, Wares, MK

SEVERN-LAMB LTD.

Make (Amongst other things)
@ Museum Models

@ Glass Case Models

@ Animations

@ Locos—O to 15" gauge

@ Boilers
@ Replica Great Western
MNameplates

WESTERN ROAD
STRATFORD-ON-AVOMN (3878)

STEEL TUBES

Assorced off-cuts approx. |7 x 16G.
to 3" x 4"
One to three feet long,
28 Ibs,, £3; 56 Ibs., £5; | owr, £7,
Delivered free your address (ULKL)

C.W.0.

BRITISH & GENERAL TUBE CO. LTD.
Trading Estate, SLOUGH

882
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PEN-Y-DARRAN

Model and Prototype Engineers

SCALE MODELS FOR CIVIL &
MECHANICAL ENGINEERING PROJECTS

First class professionally restored
models
Samples af Stock:

71" G. LMS 4-4-0 Jakngan design. Immaculate
conditian

£ G. LMER Bl 4-§-0 Themson's design. Wil
detailed, built 1968,
s-g.ﬁswn 0-4-4 Adams design, Tank,_ built

‘PEN DAR' 7." G. BOGIES

Well made 24 - 34° G. Chassis,
{Stoch ar Order)

2 TRIM BRIDGE, BATH,
SOMERSET. Tel: 4790

Open Monday—Friday 10-8

For Sale. Situart engines Xo, 4 &lip eeevntric,
Phimdddle 1y with fieed np, 1 vertical, Sirius,
With pamip.  Ceher engines, boiler, otc,,
wWars from--H., A, Wrnsres, 2130 Kings
Road, Vicworia, Diritish Columibia,

LIQUID RUBBER

t¥pe compound — skin calour

JUST MELT AND POUR
Sot5 atifl buc flexible. Makes ali kinds of
ohjeces or perfece moulds far reproduction,
Generous sample posted o you in solid
Tarm wich full fnsrruetions for 307 ing, post
& packing. Posr now —
THE POODLE SHOP (Dept. M.E.I}

14 Derby Lane, Liverposl 13

" Tich ™ Wanted.  Woald boy uifmished
fwindel i1 first class work, write Haty, Main
atrect, Havenstone, Coalville, Leleestor RKLM

Wanted, #}° mange locomntive in Flnning
wler, o siearing completion, any pe engisidered,
b are adey intercstod i V17 scalbe traciion cngime

eomplete feal stages.—Hox  No, $53%
Exaiseen  (ifices,  Hemel
Hirrs LA

RAILWAY EQUIPMENT
FOR 3i" to 10," GAUGES
Complete sets of track parts, poinc, bogies,
wagens, carrikge underirames ar camplete
PASSENEEr Carriages, etc.

Steam and Diesel Locomotiwet in 71" gauge.
Send 1/- far illustrated Brochure.
CROMAR WHITE DEVELOPHENTS LIMITED
Woedman Works, Durnslord Ad., Lendan,

AL Tal.: 0I-846 10324

Noameplates, smokebox  gumber plates,
miakers" plates,  whestles, ot walled, =207
Rinzsway, Manchester 15 1229 460 KL

Pressure Gauges |" and 17 diatncters, S,
foe descriprive lst.—F, Dhxsis, 3 Ward 3vey
Conwes, Tshic ol Wight. I

Collectar Wants old suodcl steam engiines
cindl priced paid, Write to-—AKivs 37 Radnor
4 il Loughboconkl, Lelcester, EQ

omotive Wanted,  Deiails
aru Kingsway, Manchester 9.
' KLM

Wanted. Hloe pros fur 4-54 25 Incouativ
Luston A series 1932, —Tlowsox, 38 Vietoria
nEfcet, Soarbopsiich, H-%l
Muclel loconestives  aned
o 0@ or condd ke,
e, —hannix, 43 Market Mace,

T thck, Derbwehire.  Telr Wirks
b TS, | E4]
Tich " Chassis 511 gauge Ao pr eehl.
fauiehreed all auaterials, callers preferred.” Wanted.
Traction  engine of
Is; partly
hiibarron 1

Wanted.
TTAr T v
Well view anwv

PonircaTtions Lo, 13735 Hridge Streer,

12/18 Paul Street, London, B.C.2

Registered for trans

Hemel Hempatead, Heres.

MODELS WANTED
OF ALL TYPES

Oakhill Museum, Oakhill Manor
Mr. Bath, Somerset
Tel: Oakhill 210

For Sale. Gas engine,
abio poteal engine
Stuary

abit eaie- orie power,
al same powir, £25 cach.
Nandhuarsr, {60, peetect, — [ AT KSHAW,

7 Hoe Street, Maceliafield, Clmlir LN
Wanted By Elderly Enthusiast, oh! Lowke,
Hing, Marklin, steamn juc HVes evien Uhoss

requifing arcstien or o | It 2 gauee,
Also tin cosclies and ines of the same muke,
clockwork or clesirie,—Hox Mo, 2550 [Burrey,
Monve Excixeos 4 3, Heorl Hempaieadl,
Herts, M

5" Gauge 0-6-0 1esber Feooanotive, ranning
arrder, jaeeds painti Shaupge fit

powerful $1°/3" k. locvenntive, Y TR,
pact fuished considered, - —41 flands Avenme,
alone, Safs. STIS O0DT. Tel:- 3714, 1.y

Wanted, Unfinshod 33 or 57 locomolives,
wilh drawings, materials, and rastings 10 come.

plete,  W.HLY., % Maded noer's.™  All
answersd. Will collegl,—Fox 3 Z54% (Lancs.),
MopEL Excisves Offices. Hemncl Hemmpeead,
Hergs. MNO

Wunted, Elecirie blower for steam raming
717 pauge fic locomative, bimasey internal
diamieter Goml prce paid (of cfficient

thachine, — on, UHIl Cottage, Aust, Ghmees.
tershife or ring—tluing 728 cvenings, revershn

clarge.
Wanted. Parl compleie LA Allehin enmgine,
{ : SiscLaln,
% cale Conrt, Gasforth, Neweastl L painy
T Xl

vHE,
For Sale. 5 * Winx ™ and tender, sosndlv
Balt,  Excellent steamer and Bauber, Copper
Boller, £675,—Hriiew, Twyleed 337 (Hants.)
Al

WANTED

Immedizes CASH paid for good Modsts of all
types, Locos, Traction Engines, atc.
S5END PHOTOGRAPH AMND PRICE

T TESTERYEAR MODELS
175 Westbourne Grove,
TiT 7051, London, W.II.

For Sale. 4% Hureell single T.E., bailt und
Brished to high etamdard, Copper boiler, pood
steamer, lithe wsed, 1400 —Hirien, Twyford
AUAT (Hans M

5" Gauge Seatinel loconotive, Well detailed
with a gpood performunce. S.A . for wetadls,
L2300, ~Hox No. 2847 { Bristod), Monxr Exciwgs "
Gihecs, Homel Hempstead, Herts, 1|

5" Gauge 0-6-0 * Howch © tank locomotive
new {325, 2007 5 pauge track on trestlos, £2h
Two 5° gauge passenger cars, {25, 31" HREEC
GW.R. Connty Class, painted and lined Fi T
7 Thomborough Close, Little Howden, Marker

Harltewough, Phane: 5256 MN

For Sale, Boiler and many parts for 3°
Lisn  traction engite.—32  Burntwond Lane,
London 5,007, WEA 144660, AN

BOOKS, PUBLICATIONS ETC,
** Model Englaeers ™ volumes and fndividizal
ucs  alwavs  available  and purchised,
Tractioy Excixe ExTErpuises, 4 Station Road,
London E.4. T
Required " M.E" No. 1421, ako for sale
aver 1AM back numbers of ** M. E.'s," and 250
“ English Mechaties,” %5.A.E, for dotails,
Box No. 2546 [Hants,) MobkL Excisees ( Hices,
Hemel Hempatead, Herrs, k1]
Drawings for Sale, 317 gauge 6.2 Y Banp-
taen Cock ' temder ciginge, 2§
s, post
Cambridge,
Wanted.  * AMedel Enginecr,” volums 135,
Nog, 62 and 66 or photelat copics of part 3
and part 7 of * New ALE e

Traction Engine,"—
Havuor, " Priory Hoase,” Weet Kirby, Cheshine,
Al

Printed in Great Britain by Erpctaicar Paess Lyo., Maidenhead, Berks., for the Proprietors, Monrs & Avinn
Published by the Amavs Peess Lip.,
- to whom all trade enquiries should be addressed
mission by Magazine Post to Canada.

oL
5, T7-79,
Whes  IuE-138, 15,
Wevbrider J5830,
American RR Hoox.

volisinns, B4, 65 oN§-Fi
it Ao vl

(LTI
i, LA
Hivirs  onllest.—Tvl
M

Iiks, afljesc]

SEeanh, I

traction and [EETLOERTITS RS S STRERITITY F, i
SAKE, for list 0- Hox 8 Leosasns ULy w¥, Tim
Mount, Ewell, Sarmev ALT WA

E30 (minimum) Offered for * ALE 150
[Portions  welcuediavailable.) —Laxsrny, &0
Sallirse Hoad, Wackheath, Nopwich. H=ts

Model Engineer w5 e following boum
vidummes o MU, guodd condition:  10%
LEZ-108 dnelusive, 124152 inclusive, Aluo copie

e pels of lisbse  faocs,  Vedumees  ]25]02
skive. Offers please to the -Eirmos, Mote
ExGineenr, 1338 Deidge Steeet, Hengel Heanp
stead, Horts, T

Wanted

o cemnplete vl
wnes ¢ ) Enghaver,” Nok, | thra 133, all
or parl. Will be in GoH, Sepiombior Pith=Oc polsr
il Please weite —Buarx, olo Collet, # Chings |
Kroad, Lpping, Vsacx crtfl ©setobor &b, 1970,
Fherealeor Buans, 708 1 [owen, Ching Laks
Calilormia. #3855, 504, TR
* Alodel Enginee

i,
somy conpdeie. —497 Neweourt Roail, Fopal,
Exeter. Phone: Topsham 48 evenibgs 63, M

BUSIMNESS SERVICES
Interchangeable Watch Material af poch-
lottoan prices, roturn pest.  Price le S o
Postal service onlvi—), H. Yorso & Sowx, 134
Landon Reail, Chippeaham, Wilts,

CARS, ROAD YEHICLES, ETC.
Natlonal Yintage Farm Tractor Clule Bailv,

sy VLA poen,—XNarton  luxta,

Fwvepiss, Lidrester, Add4 Road, M
ELECTRICAL

ey, I hup. single-phase 2 waalls,

vandard cap, start, 1,440 r.ponL motors, 16 i ae
carr, paid stock, Al §, 1] and 2 hop. ditga
MEenaLr Lo, 11 Stard Sereer, Brandiord 5, T 0
Second-hand  Synchronous  Motors oo
clretrc slotmeters 250 volls i.c,, 50 e, with

geared mmchamksm, easily o o e own
particnlar s, various types laege stock. From
4=, cach.—Twanex Mrivn Co Lio, 67 Maph
Hoaad, Swrbiton, Sarrev.  Tel: ol 2w g-‘_“,-..-; H

i

A Motors, Sell-start, nduction 22500950
V., b oyches, Dsphase, 125 rpan., | Bap.
BIa il 173 hup, 1 ' L Ert mnd
puaranteed, carriage
Exuintrmga Cosrany,
S35 RELiansce 14134

PHOTOGRAPHY
Projectors. Home asscimbly hin &5 . 27 a2
s, AT & Sdepen BH0ow, (50w, Lo 16 T
wlower, (e w s also 15T Episoope, 510 175, 6
Fan base kit 04 17s 8d, Opieals jmd sere

Mivoo il eeaders. AGE. brachure,—
Manzpati-muvinw Lye, 64 Xorwich Avenpu,
Beurns ot h, I
GEMERAL
For Heliable Introductions oo (riends
letizee  uarriape PACLAICrE  Write  in E-n:t:!_-.

mEmvicis, 1 Park Road, Hampioo HillL Mi
sex, Tel: (1]-976 7499, L
Lone Aodel Engineer socbs ron ipanionship

of inlercirs. Late fortics. Dagenbam or diskricn,
—lbox Wa, 2548 (Essen). Mowrt ExcINEER
Difces, Hemel Hempsicad, Herts, b

o tedd.  Storage accommodatiog for severnd

1 books on gencral knowledee for a lon.
perid, —Bux Mo, 2549 [Kem), Mopir Ex
kiR CHfices, Homel Hempsiead,

Fenfriends Home and Abroad, 5 1 .E.
details. ~Frrorkas FRiENosme Socteny, Burnm-
lew, Lanes '}

Orlginal Puintings of vour fuven
HOlves, Traction engines, ot fmoin £10
far details write—HaTrreLs Iy Homin,
A6 Cadely  Koad, Sprotl Ivmeaster,
Yorkshire,” 5,A.FK. M

UPON
SEPTEMBER 1970
—




MAP
200 LBSC’S TICH

Cine of LBSC's best=known 31 in, gauge lacomaotives,
* Tich ™ is the swubjest ol the * words and music ™
whieh gerve a3 an incroduction {32 they have done
so often before!} to the ordinary man's best home-
Bule madel locomotive. A small lathe, ligtles or no
prior knowledge, & mimmum of skill and serict
sdherence to the simple dtruegtions can lead o
vears of pleasurable hobby hours.

Seventeen fact-packed chapbers cover every aspect
of canptruction, up 1o sceaming and driving. Pre-
fusedy illustraced with diagrams and pheto-plates
mates.  Hord bound, pedd-blecked an 42:-
spene, full-colour dust cover,

146 MYFORD ML 10 LATHE
MANUAL

By lan Bradley

! x & in, 2588 poges plus 1P poges of

For all ML 10 lathe
owhers BRd oporators,
and indeed for all small
lathe uiary, thin & an
essential toal! Serting
up and eare of the
lache, how itz varicus

Building...
LBSCSs TICH

= »

105 METAL TURNING
LATHES

The Finest Range of Model Technical Books in the World!

53 RING CIRCUITS IN

THE HOME

The wider use of elecs
trical appliances demands
that the home handy-
man extends the exist=
ing wiring of his home
or workshop in a sale
and  simple way.
Circuits in

in ihe home |
Lrsiin 8 Hmmara |

Ring
the Hame
providos the antwer 1o
all ethe guestrons likely
ts  arie in planniag,
ficting. testing and check-
ing the new installation.

74 = 47 in. 74 pages. -
illuttratians, ﬂ:ﬁm
54 dliute 7;6 L __?;EJ

149 AERO-MODELLER
ANNUAL IFTO:-_?_I

128 poges size Bl u 51 in,
Colowred dust jocket Baund
hard boards with full ool
eur cover illustratan. Pub-
Ication date Augure Jth

Price I 1'

Bi = 5! in. |54

companants work to- | papeg 180  line ! y .
gether with deserip- | goouing: and phos 9 More mllnsltT:rsn:D;::
vions of suitable acces- illiieations, 9 ?‘- ﬂ;’:‘r::;‘zmd parmAR-
?EPert! hrhl-.lllvn‘ U | ependices,  Bound ently for the ardent
the operation of the in haird covave with [l redder. Lead features
lathe fn the functions nermally expected ol it P — i ;::;IH:::::"EN::;. .l;::
plus I.ddit.[nnﬂ uselul work that cam be done plociad witle o z Warilkel motor.. For the
with fte sdd. spio - l’lr_tr. ciene, full revelacion,
Size Bf x 5% im. 112 pepes plus 12 pages of holf- a with designs, diagrams &

tane plates. 72 line drowings i the text, Twe-
eolaur dirst cover. Bownd lingan. 1S3.000

15/-

and heavy industrial lathes at the other.

thgns that may be perlormed upon a2 modern lathe,

147 MODERN SHIPS

R. Carpenter, D.5.C,

A broad cross section of the warld's shipping during the
past 15 years. Could be called " Modern Ship:, their
Voyages and Cargoes, togethar with the Ports they visic
nd the Pamgengers they crry . . . Chapters on CHl
Tankers, Bulk Carriers, Containar Ships, Vehicle Ferries,
Fasgenger Liners, Cargo Liners, Crow Adcommedation,
Coastal Shipt, Tugs, Cargoe Handling, Trawlers, 12 Pas-
wenger Cargo Liners, and Miscellancous ships tagether
with appendices on organivations and bodies closely con-
nected with ships. Many profile drawings, wath drawings
by the author, wery many photogriphs, lime drawings,
tables, Written with expert understanding in a style
fer the enthusiast layman ©& Gpprociats,
¥, = T} tn. Bownd in balecron on high quality £5

ploss poper. 210 popei. Two-colour phata
dutl Cover

25/-

A comprohensive range of sizes of lathes is eovered, and embraces all
those used in general gngineering from che smallest to abour & in,
centre height, bur excluding watchmakers' lathes 31 the one extreme
Inszallation and driving
equipment, accetsory equipment and tooli and teel helders. Opera-

=
-4
x
e
b

Model & Alfied Pulcat

1

pics of eleciric Round the
Pole models capable of
aorabatics and fasc flight on over 40 f. lines!

Analyiiy
of airfoily for gliders by thar globe-trocting most ox-
perienced Internatioralist of all time Peter Allnute with
K. Kacrsnowiki, and full constructional data for the
Polish [10ce. 5.W. 992 "'Wankel ' type engine will be

references for years to come, Add over 40 al the top
designs of che year—=contest winners, unorthodox, now
structures, ree flighe, coneral-line and radio zontrolled
plus the humble chuck glders. Sprinkle with features
en Cencre of Pressure, Model demorstrations, How oo
get the beit realism in finishes, and che latest Annuaal
is seen to be right up to expectations, M por-pourn of
the wvery best, produced to satisfy all rasces, and. as
avar, the best value in reference books that manay
can buy!

RN SHIPS

HOW TO ORDER. Ring round the reference Aumber
of the titles you have chosen, Carry out totah to
cash column and thon tetal up 3t the bortom

53 - 200 -
1499 - 105 -

146
147

below. Above this orders are POST FREE.

Ltd.

13-35 BRIDGE STREET,
HEMEL HEMPSTEAD
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