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There is Money for You 
in the study of this hook— 
and personal satisfaction, too! 

You are interested in mechanical matters. 
Why not learn every branch of metalworking 
so that you may become an expert, either for 
profit, or pride in your hobby? 

"The Practical Metalworker’’ has been 
specially written by a number of the greatest 
Engineering experts, to provide a complete 
course of practical instruction in all branches of 
metal working. It is the only book of its kind 
in existence—every detail of the work is dealt 
with in a thorough and helpful way. It ge 

not merely an insight into modern mechanical 
engineering, but it is an actual instructor. 
In fact, to learn metal working with the aid 
of “The Practical Metalworkev" is equivalent . 
to serving an apprenticeship in a large 
engineering workshop. 

Thousands of Illustrations, 
diagrams, etc., which are exceptionally clear, 
are included to serve as a working guide to 
every piece of work performed. 

Practical Metalworker 
(Edited by BERNARD E. JONES). 

Will prove to be the best investment you could make. 'The information contained 

in its pages cannot be obtained through any other source or by any other means. 

Over 50 Experts 
Knowledge and Experience. 

The articles in this work are all written by experts of 
long practical experience. They include :—Benches 
and Simple Tool equipment— Hammers, Chisels and 
Punches—Saws and Shears— Files and Filing—Scrapers 
and Scraping—Geometrical Marking and Measuring 
‘Tools—Gauges—Marking Out Work— Drills and Drill- 
ing—Reamers, Broaches and Countersinks—Screw- 
drivers and Spanners—Materials and their Uses—The 
Production of Small Castings—Forging Iron and Steel— 
Fitting and Erecting—The Lathe and its Accessories— 

-. Lathe Cutting Tools and Feeds and Speeds—Turning 
in the Lathe—Drilling and Boring in the Lathe—Mis- 

/ Deposit Brings 
У А You this Unique 

Book - Teacher, 
But Send No Money Now, 
Just sign and send coupon for FREE 
Booklet which tells all about 
the Work and our very easy terms. 

C 

give you their 

ellaneous Lathe Operations—Milling—Form & Spiral 
Milling— Planing & Shaping—Grinding—Screw-cutting 
—Gear Cutting—Metal Spinning— Spring Making and 
Wireworking—Jigs & Fixtures—Gauge and Template 
Making—Sheet Metal Working—Domestic Ware in 
Sheet Metal—Miscellaneous Sheet Metal Work—Soft | 
Soldering — Brazing and Silver Soldering — Fusion | 
Welding-—Electric Welding—Other Welding Systems 
—Cutting by Fusion—Annealing Metals—Case-harden- : 
ing—Furnaces—Hardening and ‘Tempering—Polish- 
ing, Colouring and Lacquering, etc. 
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FREE 
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THE 

Rolls-Royce 4, 
of Lathes. 
Self-acting. 
Sliding, and 
Screwcutting. 4 

Back Gear to 
Headstock 

5” SLIDE GAUGE, No. 5935. 
with detachable depth gauge, 
„>? verniers, inches and А PN 

metric. 
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SOLDERING 
CLAMPS, 

for holding small 
pieces or wires in 

place for 
soldering 
in wireless 
or model 

Treadle, 
Power, List 

or Direct P 

Drive Woodworkers’ 

as required. Tools, 

Full details 
on receipt of 
your inquiry. 

P HENRY MILNES, 
Ingleby St. Works, 

BRADFORD. 

POCKET 
TWEEZERS, 

/ 
in metal sheath, 

1/- 

HARTOP ENGINES. LET US SEND 
YOU, POST FREE, our Illustrated Descrip- 
tive ENGINE LISTS, showing the practical 
and robust design of * HARTOP"' ENGINES. 
Completely Machined SETS of both TWO- 
and FOUR-STROKE ENGINES are price 
£5 2s. 6d. per set, and finished 1—1} h.-p. 
ENGINES, fitted with machine-cut SPIRAL 

GEARS, price £6 10s. 
FRANK HARTOP & SONS, Engineers, 

Miller Road, Bedford. 
nnn. - 

A V5. BENCH DRILL, 
ac pe 2 speeds, chuck to $^, 

{ ‚50. | 18" | 
WOODWORKERS’ Vice, | nign, 11/6 27. 

All letters relating to 

Advertisements or Deposits 

should be addressed to 

The Advertisement Manager. 
6” wide, open 43^, 

THE uouo й 
FLUX PREBPARATIO 

, , SOLD iw GP ТАГ 
: TINS AND BULK 
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CALLIPERS, inside or outside 3” 4” 5” 6” 
stainless and rustless. 1/9 2/3 2/9 3/6 

post 2d. 2d. 3d. 3d. 

кел» \ m ж. АЗ 

Sir WM BURNETT ECOL? | 
MILLWALL, LONDON. Elg, ЕТА АЦ л 

SLL LFASOING ДОМОМ ЕЙ, СЛ! А NGINE NO STORES. 

He. size for 
ngines up 

to 14° bore 15- 
"o 3 size for 

ngines u 
to 3” pore 20- 
Each size post 6d. 

No Fancy Settings 
with ourcarburettors, 
the only controls are 3/3. 
the two levers shown. 
Every Instrument 
Guaranteed and sent 

on approval, money refunded if not satisfied. | 
If you want a really reliable carburettor рау а анн 
few shillings more and fit a “SENIOR.” Sep Ae 
‘We have been fitting them to the well-known НЕН T 
“Senior " Engines for the last five years, and 1241. 

can guarantee their reliability. 
Send 3d. in stamps for interesting lists of our small 

er engines and lighting plants, castings, etc. 

OM SENIOR, Engineer, CLECKHEATON. 

E’S 
PATENT LATHE, 

Swings 6” diam., 12” long, 12" diam. in gap, 
complete with 5” 4-jaw chuck. Weight 23 lb. 

m : up cu fy te 18 m 

RULE and ,, ” post 

DEPTH GAUGE, * 1/ 6, e 2/-» 
List M283, Engineers' Sundries and Materials, 

post free 2d. 
List M282, Metalworkers' Tools, post free 2d. 

NA 
Be up-to-date by using 

J. & S, 

TURNINC-TOOL HOLDERS 

x 
STRAIGHT SHANK. 

RIGHT HAND OR 

LEFT HAND. 

with High-speed Steel Tool Blades 
ground ready for use. 

Made to suit Drummond, Edgar, 
Britannia, Bantam Lathes, etc. 

Also stocked in larger sizes for 
lathes up to 30-inch centres. 

A. A. JONES & SHIPMAN, LTD., LEICESTER. 

ELECTRADIX 
RADIOS 

New Edition of our Surplus 
Bargains in Radie and Electrical 
Goods ready. Send addressed 
envelope for BIG LIST. 

SAVES POUNDS. 

ELECTRADIX HOUSE, 
Apparatus Depot: 

218, Upper Thames St., LONDON, E.C.4. 
City 0191. 

You save £ for £ buying from R. F. C. 
MAKE GRAMOPHONES at QUARTER PRICE. 
We supply Engineers at wholesale prices. 
Our 64-pp. 1930 illus. cat., with scale drawing, 
tells you for 3d. how to make Gramophones, 

what accessories to 
choose. Buy the set 
as shown, British 
three-record motor, 
double spring, 12° 
turntable, ** S ” tone- 
arm, alumin. sound- 
box, internal shaped 
horn and needle cups, 

Machines "sold by achines so у 
Ret, o Теш other firms at £15 do 

not contain better fittings. Other sets from 
18/6; Motors, 30 sizes, also Electric Motors 
from 8/6; Tone-arms, 3/- ; Sound-boxes 2/- ; 
Springs, Horns, Lidstays, Hinges; Portable 
Gramos, 22/6 pp. The REGENT FITTINGS Ce. 

68p, 120, Old Street, LONDON, E.C.1. ` 

TIAKERING 
makes dirty, oily, greasy hands, 
but they'll come clean in next 
to no time with 

CALVERTS 
Pumice Soap 
If you find any difficulty in 
obtaining locally send 3d. for full 
seize sample tablet to makers. 

F. C. CALVERT & CO., Ltd. 
(Dept. 7, P.O. Box 147), 

MANCHESTER. 
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YOUR LATHE |  — 
Does it help you ? 

A DRUMMOND 
will be a first-class 
help on every job. 

=, н 

RUMMOND LATHES make a great difference to нн 
your method of working. It’s like having an.extra Only a Fr action 

man on the job, besides all the advantages of the machine | 
tool itself. Work setting is easier, and so many oper- But 

ations can be done besides plain turning work. "With a о о ө ө 

Drummond you can usually machine parts all over— | 
milling, boring, facing, drilling, slotting, etc.—the. In the manufacture and assembly of clocks and watches, 
J-slotted work tables help greatly, and height adjust- accuracy is of vital importance. | Sixty seconds make 

i te oprosided M. duse Gale ос ads Ша up one minute; one hundredth inaccuracy in each of 
men P . у those seconds will make the clock fast or slow to the 

number of splendid jobs extent of nearly 144 minutes every 24 hours. 
—models, engines, etc., at 

any exhibition, and note the So it is throughout the whole vast realm of mechanics 
part a Drummond played in ` and engineering. A fraction of a second, a fraction of 

a thousandth of an inch, may make all the difference their production—when you . 
P y between success and failure. 

willrealise the pop- 

, ularity of these The engineer must have accurate tools for his precision 
all-round tools. © work. That is why Brown & Sharpe tools are so often 

found in the tool kit of the experienced engineer. He 
has learnt from experience that Brown & Sharpe tools 
are accurate, and remain accurate. That they are 
absolutely dependable and designed to meet exactly 
his particular needs. 

Drill Point Gauge and Depth Gauge No. 617 is¢illustrated above. Itgis 
really ,two tools in one. It can be used for checking the angles ot drill 
points when grinding them, and determines whether the point is central, 
or it may be used as a depth gauge for finding the depths of holes as small 
as 3/32” in diameter. The graduated bevels on the head are ground to 59°. 
Hundreds of equally serviceable tools are illustrated and 

UT described in the New Brown and Sharpe Catalogue No. 31A 
- | | | Ask for a free сору from any high-class tool dealer. 

i 

From all High-class 
Tool Dealers. 

Send a postcard for interesting lists of 33" and 

4" Lathes, also a copy of ‘‘ Lathe Work ” booklet. 

Ask for deferred terms if you care to purchase 

by instalments. All kinds of drive listed. | Small Tool 
ma 0015 

of Precision. DRUMMOND BROS., LTD. aT | 
Rise Hill, GUILDFORD. ee Г 

I.P.S. (A) 
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For all Lovers 
of the Gramophone. 

We have recently published an excellent 
handbook, written by '* L.B.S.C.," who 
is so well-known to ‘‘ M.E.” readers and 
who has had over 30 years experience 
in, ‘‘ doctoring " gramophone ailments. 

“GRAMOPHONE 
ADJUSTMENTS 
and REPAIRS” 

is a practical guide to mechanical repairs 
and replacements, and the adjustments 
necessary to get the best results from any 
type of machine. It is written for the 
non-technical handy man, and will assist 
many gramphone users to improve the 
efficiency of their machines. 

77 pages 37 diagrams 

PRICE lj- net through your 
newsagent, or 1/2 post free from 

PERCIVAL MARSHALL & CO, LTD. 
66, Farringdon Street, LONDON, E.C.4. 

S e c i a Г | p O - f N ^7 We believe our 3$" Lathe is the 
p E dI O B only small one with a removable 

gap-piece to fill the gap when 
OF THE not wanted. When working 

<> I] close to chuck on lathes not so 
— SU PER L ATH E provided, the saddle has to 
LZ overhang the gap, and this, on 

beds which guide the saddles on 
front and back vee edges, causes 

| a tipping of saddle into gap, 
WI A PI E twisting of saddle owing to 

9 reduced length of guides and 
wearing of bed. Another point 
about gaps is that the faceplate 

Note loose gap-piece, also automatic o scewódiine “clutch ош mandrel. BENCH LATHE : (or chuck) should be as close 
ате : я x to the headstock as possible, to 

fama Capacity 16" between centres, 8j £11 е 12:6 save overhang and give capacity 
E34 diam. ү? gap, + s hole through e е without weakness. This may 

mandrel. 1 кыре ч be d pot. cast Carriage paid within seem obvious, but some lathes 
i 200 miles of Exeter. are made so that these face- 

plates reach out about half-way 

= The EXE ENGINEERING £2: EXETER, x their gaps, 

[4 ? f 18:5 Р h 1_1 .h. e The ‘UNIQUE’ TEST INDICATOR | |: T dr CUR 
FIXES TO ANY SCRIBING BLOCK. a s "SUPREME 

For testing the truth of work on | \ 
lathe or machine table. Ж. scr s LIN 2-STROKE ENGINE. 

erm n | [i ; An ш PETROL OR GAS. = 
A б R s Bu An Enclosed Valveless Unit which 
А Wf | ү Wt gives its rated power easily. 

qu m 7 М © COMPLETE ENGINE.. @70 
/ Уу WY 2а © Uy | ET s i| Ball Bearings fitted, £2 extra. 

CASTINGS & PARTS 
(Cylinder bored.) : 58 / 6 

Send stamped envelope to-day for Leaflet. 

d |F.BULLOCK заза. 

- 7 py Lj 

| Shown with 
d 222448 2A INTERNAL 2 J 9 
= d TESTING ATTACHMENT 

Particulars from :— (Sold separately by all Tool Dealers). 

-J. Н. GRANT, Oak Road, ERITH, Kent. 

М 

Newton Heath MANCHESTER. 
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/7^ ^ SMOKE 
WE publish in. this week's 

issue the opening instal- 

ment of the description of THE 

Море, ENGINEER wireless 

receiving set. I have christened 

this ‘‘ THE MODEL ENGINEER 1,500 ” set, as 

it marks the passing of our 1,500th issue, 
and symbolises the progress of wireless 

science since we published our first wireless 

article on the making of a coherer thirty-two 

years ago. For many years THE MODEL 
ENGINEER was the only journal publishing 
articles on the construction of experimental 
wireless apparatus, and some of our 
enthusiastic readers of those days profited 
by the information and inspiration given in 
our articles to enter the wireless industry 
in its early stages and achieve important 
personal and material success. It is there- 
fore quite appropriate that we should still 
maintain touch with that side of scientific 
work and give present-day readers useful 
and up-to-date information and advice. I 
asked Mr. Barton Chapple to approach this 
design from the point of view of the model 
engineer as a competent mechanic with a 
desire to possess a really first-class receiving 
set within his power to make either for him- 
self or for his friends. I said we wanted a 
design which would give first-class reception 
from all home and Continental stations which 
might reasonably be desired, and at the same 
time would be fully adapted to meet the new 
broadcasting conditions. Mr. Chapple, who 
is in the very front rank of wireless techni- 
cians, has taken a great personal interest in 
the success of this design, and, having built 
1t and submitted it to exhaustive tests, has 
the fullest confidence in offering it to our 
readers. There are, of course, hundreds of 
sets of all kinds described in books and in 

\ we S 
мм 

RINGS 
the wireless Press, and the ordinary con- 

structor might well have an attack of mental 

indigestion if he tried to assess the merits of 

them all, and select a really good all-round 

set to make. We are saving him that 
trouble, and I am quite convinced that every- 

one who follows Mr. Barton Chapple’s 

instructions and builds ‘‘ THE Море, 
ENGINEER 1,500 ”’ set, will have every reason 

to be satisfied with his choice. А corre- 
spondent wrote me the other day in regard 
to this set, and said he hoped we would not 
content ourselves with giving instructions 
for the assembly of purchased components, 
but would describe fully the making of the 
components themselves. This is. ruled out 
from the start by the fact that many of the 
components necessary are the subject of 
patents, but there 1s also the disadvantage of 
the fact that while some of the components 
could no doubt be effectively made by the 
skilled model engineer, most of them would 
either be quite beyond his abilities, such as 
the valves, for example, or could not be 
made satisfactorily except after prolonged 
trial and experiment. In purchasing finished 
components from specialist manufacturers, 
the constructor not only gets them more 

cheaply and more quickly than he could 
make them himself, but gets the advantage 
of the expert knowledge and research which 
has been put into the component before it 
has reached its marketable stage. There is 
a certain amount of constructive work to be 
done in fitting up the set, which every model 
engineer will enjoy, and, if he so chooses, 
there are certain of the simple details be can 
make for himself instead of buying. I shall 
be glad to hear how my readers get on with 
the building of this set. If any difficulties 
arise either during construction, or in opera- 
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tion after it is finished, Mr. Barton Chapple 
wil be pleased to explain them away. I 
am sure that those who build it will get a 
great deal of pleasure out of it, and I am 
equally sure that many wireless friends, when 
they see and hear the finished set, will want 
to know how 1 was done, and will want to 
build one like it. 

* x * 

SHEFFIELD reader, ‘G. M. F.," writes 
me, taking strong exception to the phrase 

'* Shefheld junk merchants °’ which has 
sometimes appeared in our ‘‘ Shops, Shed 
and Road " columns, in reference to the 
supplies of some model locomotive parts 
which some years ago were made in that 
city. My correspondent says, ‘‘ We in 
Sheffield are jealous of our reputation, which 
is second to none, and the fact that a wrong 
impression may be created in the minds of 
others renders it necessary to take notice 
of the remarks which have occasioned this 
letter." I do not suppose for a moment that 
any wrong impression has been created by 
the phrase referred to, but I willingly pub- 
lish. my.correspondent's protest. The name 
of Sheffield is synonymous the world over 
with all that is best in steel, in edge tools, 
and in silver plate, and if unfortunately at 
one time some disappointing model locomo- 
tive products emanated from that great 
centre of industry, I do not think the repu- 
tation of the city generally has suffered in 
the least degree. One often hears the expres- 
sion ‘‘ Brummagem ” applied to imitation 
or spurious wares which are supposed to be 
produced within the confines of Birmingham. 
But Birmingham goes on uncaring, resting 
assured that the quality of the work pro- 
duced by the many high-class firms in the 
metal and hardware trades in that famous 
Midland district will be the real criterion of 
her place in the industrial world. And so with 
Shefheld; all the world knows a Sheffield 
blade, and accepts ‘‘ Sheffield made "' as a 
hall-mark of undisputed quality. 

* х * 

ME: J. H. MCDOWELL, of Kinver, near 
Stourbridge, sends me an interesting 

letter agreeing with my comments on the 
address recently broadcast by Sir Alfred 
Yarrow, and referring to his own student days 
at the Finsbury Technical College, where he 
first heard Sir Alfred speak. Mr. McDowell 
goes on to mention Professor John Perry. 
He says: “ I can remember John Perry as 
he stood in Room 21 and told us that 
engineers were men who did things which 
other people said were impossible. If we 
were a bit worrying, he would say, ‘ Some 
of you will be cab-drivers, and some will be 
at the top of their profession.? A cab-driver 
seemed to be the depth of degradation for an 
engineer, and now it is a skilled job. 
Tempus fugit." Although ı was at Finsbury 

some years earlier than Mr. McDowell. I 
also sat at the feet of John Perry and drew 
instruction and inspiration from his 
delightful lectures. I do not know anybody 
who did more to simplify the teaching of the 
basic principles of mechanics than Professor 
Perry. He designed all kinds of very simple 
laboratory equipment with cords and pulleys. 
and weights, which demonstrated to us the 
parallelogram of forces and other problems. 
in mechanics in a most entertaining way. 
Laboratory work was almost a play-time ; 
grown-up students playing with mechanical 
toys, all the time learning something and 
proving something in a way which was never 
forgotten. I remember, too, hearing the 
pronouncement about cab-drivers on more 
than one occasion. It was Perry’s most 
withering rebuke to students who were in- 
attentive or dilatory in their work. I wonder 
how often it came true; I do know, how- 
ever, that some of his students, many of 
them, in fact, have risen to very responsible 
posts indeed in the engineering world. What 
a pity Finsbury Technical College has gone 
under. It has set its stamp of quality on 
many a leader in engineering, electrical and 
chemical science. 

x * * 

THE results of our 1929 Speed Boat Com- 
petition are somewhat disappointing, but 

this 1s probably due to the uncertainty which 
for some time overshadowed the revised con- 
ditions of the contest, and also to the lateness. 
with which those conditions were published. 
For this we must accept the blame, although 
we, like some of the other interested parties, 
perhaps felt the need of a period of 
interregnum during which stock of the posi- 
tion could be taken. Only one silver medal 
has been earned, and this has been gained 
by Messrs. A. & J. Skingley, of the Victoria 
Model Steamboat Club, for the performance 
of their boat Cissie IV, Class B, Section rr. 
This boat has a displacement of 1132 lbs., 
is engined with a single-cylinder two-stroke 

. petrol motor 14-in. by i14-in. bore and 
stroke, and attained a certified speed of 
21.75 miles per hour on the circular course. 
Although well below record, this is really 
quite a good achievement under the new 
conditions. A Certificate of Performance is. 
awarded to Mr. Edward A. Walker, of the 
South London Experimental and Power Boat 
Club, for 9.3 miles per hour on the circular 
course, with his boat Nipalong, displace- 
ment 11 Ibs. о ozs. This craft has a single- 
cylinder four-stroke motor, 14-in. by ri-in. 
bore and. stroke. We hope to publish ilus- 
trated "x qe of these boats in an early 

MEL 
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Setting Jewelled Pivot Holes in 
Clocks and other Instruments. 

By R. N. U. Pickering, F.B.H.I. 

() n to their hardness and the high polish 
of which they are capable, jewels are used 

for the bearings of light machinery such as 
clocks, watches and for electric instruments, 
compasses, chemical balances, etc. 

Being brittle and liable to crack or chip, they 
are not suitable for heavy machinery. When 
properly made and fitted. they greatly reduce 
friction and provide a material which resists 
wear more than metal bearings. 
They have been used in watches since 1700, 

and were introduced by Nicholas Facio, of 
Geneva, at that date, but his invention was not 
at first favourably received either in Paris or 
London, and the Clockmakers’ Company 
declined to grant him a patent ; nevertheless, he 
was made a member of the Royal Society in 
consequence, and jewelling was speedily adopted 
in England and other countries, but, being 
expensive, was confined chiefly to the escape- 
ments of watches. Now in many cases it is 
overdone, especially in the cheap Swiss watches 
which are jewelled up to the centre hole with 
badly made garnet jewels for show, whereas 
brass holes would be more satisfactory. The 
stones found to be suitable for jewelling are 
the diamond, ruby, sapphire, chrysolite, agate 
and garnet. An arbitrary scale of hardness has 
been devised in which the diamond is taken as 
10, the sapphire 9, ruby о, chrysolite 7, 
garnet 6-7, agate 7. 

A test of hardness is one stone scratching 
another, the harder scratching the softer. 

A file will have no effect upon a stone which 
is suitable for a jewel hole. 

The diamond, which is pure crystallised 
carbon, is the hardest substance known (with 
the exception of the metal tantalum, which is 
said to be equally hard) is used as endstones to 
cover jewel holes in watches and chronometers. 
When powered, it is used for polishing other 

*With some suphleomentaty illustrations and notes 
en them by Geo. Gentry. 

stones:and splinters of it are used for drilling 
or turning them and also for cutting glass, 
trung carborundum wheels, etc. Its sp. 
gr. 15 3.5. 

Ruby (red) and sapphire (blue) are both 
varieties of corundum or oxide of aluminium 
Al,O,, which when pure is colourless, but it 
usually contains about 1 per cent. of ferric oxide 
or of chromic oxide, the latter probably giving 
the red colour to the ruby. The blue colour of 
the sapphire is probably due to the presence of 
titanic oxide. 

The word corundum is applied to opaque 
stones, used for abrasive purposes. Emery is 
corundum mixed with magnetite and other 
stones of lower hardness. 
Carborundum, now extensively used in work- 

shops, is a silicide of carbon C.SI., artificially 
prepared. 

There are three varieties of ruby: oriental, 
sperial, and balar; the first is the hardest and 
best, and capable of a higher polish ; the other 
two varieties are softer and oil in contact with 
them is said to rapidly deteriorate. 

The sp. gr. is about 3.7. 
Oriental sapphires have about the same Pod: 

ness and density as the ruby but. are more 
brittle; they may be white or milky as well 
as blue. 

Chrysolite has a green colour and is an 
alluminate of beryllium  Be,ALO, containing 
some ferrous oxide, the density varying from 
3 to 3.7. 

Agate, which is composed mainly of silica, 
derives its name from the river Achates in 
Sicily, where it was found at the time of 
Theophratus. 

It has a peculiar banded structure, the bands 
being usually irregularly shaped following the 
configuration of the cave in which it was 
formed. 
Onyx is an agate in which the bands are well 

defined and often black and write. Its sp. gr. 

Fig. 3.—Parts of Jewel-hole Settings taken from Models made by Mr. Pickering. 
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is about 2.62. The hardness is 7, about the 
same as quartz. It is porous. It is used as a 
knife-edge for chemical balances and for 
jewelling ordinary clock pallets and holes, but is 
scarcely good enough for observatory regulators. 
The garnet, so-called from the Latin Granatus, 
seed-like, from the appearance of the spherical 
crystals embedded in a matrix in which it is 
found, is composed of lime and magnesia, com- 
bined with oxide of iron and manganese and 
alumina and chromic oxides. Its sp. gr. varies 
from 3.55 to 4.20. Its hardness is 73. It is 
used for jewelling common watches, but soon 
shows wear. 

Attempts have been made for many years to 
produce precious stones in the laboratory, and in 
1877; Fremy and Teil produced some ruby 
flakes, which were exhibited in the Natural 
History Museum. 

In 1805 red stones having the characters of 
genuine rubies came from 
Geneva, and were found to be 
reconstructed stones, i.e., frag- 
ments of real stones melted by 
the oxy-hydrogen blowpipe 
and coloured by the addition 
of potassium bichromate. 

In 1904 Verneuil invented 
the inverted blowpipe and was 
able to © produce synthetic 
corundum from . alumina 
and obtain the colour of the 
ruby by the addition of 
chromic oxide and that of the 
sapphire by the addition of 
titanium oxide and magnetic 
oxide of iron. 
They are now made in large 

quantities and have the same 
density, hardness and optical 
characters as the natural 
stones, and, being much 
cheaper, are excellent for 
holes. 

Synthetic stones can be dis- 
tinguished Бу circular or 
curved striation and by the 
presence of minute spherical 
bubbles in their substance, 
whereas in the natural stone 
the striations are straight and 
any bubbles are elongated in 
the direction. of the striation. The main bulk 
of holes are made in Switzerland, though some 
of the factories, like the Waltham in America, 

make their own. 
The Swiss cement the stones on a block and 

grind them flat by presenting them to a disc 
charged with diamond powder, driven at a great 
speed; when sufficiently reduced, they are 
reversed on the block and the other side ground 
till of the required thickness. They are then 
placed in a holder six at a time and held in a 
slide-rest and drilled from a lathe by a steel 
wire charged with diamond powder. The objec- 
tion to this method is that the holes may not 
be central nor vertical. The sides and oil 
sinks are turned with a splinter of diamond and 
the holes opened and polished by means of 
diamond powder carried on a copper wire. 

It requires a good deal of practice to make 
satisfactory jewel holes, and it is far better to 
obtain them ready made. | 
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If, however, it is desired to make some 
holes and an unlimited amount of time and 
patience is available, there is no reason why 
they should not be produced in an ordinary 
workshop. . 
A copper lap about 2 ins. diameter and 2 in. 

thick must be rigged up in a lathe which can 
be run at a high speed, and charged with coarse 
diamond powder and paraffin, and the stone 
ground flat on both sides by holding it against 
the surface of the lap and moving it about. 
Carborundum powder can be used to cut agate 

and soft stones in place of the diamond powder. 
The stones is then cemented to a small brass. 

faceplate with shellac by heating over a spirit 
lamp and while still hot run true in the lathe 
by holding a piece of pegwood against it by 
means of the hand-rest, a centre is then turned 
with a diamond graver, and the stone drilled' 
with a diamond drill. Diamond gravers and: 

f RS d ju aa 
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Fig. 2.—Details, mostly in Section, showing the procedure in mounting 
Jewel-holes and Finished Settings in Sections. 

drills are made by drilling a hole in the end of 
a brass wire and embedding the fragment of 
diamond in a bed of shellac by heating and 
allowing it to cool. The hole when made throughi 
the stone is enlarged to size with a brass broach 
charged with diamond powder and polished with. 
finer grades of diamond powder. The oil sink 
is turned with the diamond graver and polished 
with a copper wire and powder and the periphery 
turned true. The stone may then be detached 
by warming the brass faceplate cleaned from 
the shellac in spirits of wine, and its surface 
polished by rubbing it on a ground-glass plate 
with very fine diamond powder. 

Stones can be slit by means of a thin steel 
circular disc about 2 in. diameter run іп the lathe 
and charged with diamond powder. Where 
possible, as with small mechanism, jewels. 
should be set with the plate cemented to a chuck 
and the hole run true in the lathe. A hole is 
then turned out to a depth corresponding to the 
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thickness of the stone so that it rests in a sink 
slightly below the surface of the plate, and a 
circular groove is then turned round it and the 
metal burnished over it by means of a small 
conical burnisher. Holes so set are said to be 
rubbed in as opposed to screwed in; in the 
latter the hole is set in a brass setting and 
fitted into a hole in the plate and held by the 
heads of two or three screws screwed into the 
plate and pressing on to the rim of the setting 
to hold it in place as is seen in many watches. 

In jewelling a regulator clock, one of two 
methods may be adopted, either screwed-in 
countersunk jewel settings as above, or the holes 
may be set in collets having a flange. The pivot 
holes in the plates are opened out for these to 
fit and the flange is drilled and corresponding 
holes drilled and tapped in the plate for screws 
to hold them in position. This is a more simple 
procedure and is quite satisfactory, but the 
countersunk holes make a more workmanlike 
job, especially if the screws are also counter- 
sunk. 

Supposing it is desired to jewel a regulator 
clock having plates 4 in. thick; the following 
method may be adopted or it can be modified 
to suit existing conditions. 

If the clock is already made and the train 
run in, the jewel holes must be obtained to fit 
the existing pivots, if not, the holes may be 
obtained in manufactured ruby or sapphire 
seven millimetres in diameter by two millimetres 
thick, with holes for the smaller pivots No. 50 
drill wire gauge or No. 35 for the larger pivots, 
which carry the second, minute and hour hands. 
If the pivots have not been made they should be 
turned and polished to fit the jewel holes and 
the train run in the brass plates, the pivot holes 
are then opened out to the size of the settings. 

To set the holes a length of good brass rod, 
or, better still, gunmetal rod, is drilled through 
its centre with No. 2 drill (twist-drill gauge) ; 
it is then cut up into the number of pieces 
required, each being 3 in. long. Each piece is 
fixed to a small brass faceplate—which fits the 
lathe perfectly true—by heating it and the face- 
plate in a Bunsen burner or a spirit lamp with 
a layer of shellac, it is then run true on the 
lathe by holding a piece of pegwood on the hand- 
rest and gently pressing it against the edge of 
the hole in the brass until the shellac sets. The 
hole is then enlarged with a small inside tool till 
the jewel hole fits the cavity and lies a little 
below the face of the brass. It must be an easy 
fit and the jewel must not be forced in or it 
may be cracked. By moistening the sides of the 
jewel with some shellac dissolved in spirit and 
replacing it will keep it in its place. A groove 
is now turned out round the hole to leave a 
thin wall of brass standing up round it; by 
applying an agate or steel burnisher this is 
burnished over the jewel, and, if carefully done, 
it will be firmly fixed in its setting. If the 
amount turned over is excessive, it can be 
removed and cleaned up with a small hand 
graver. When all the required holes are set the 
plates must be prepared to receive them. 

For the sizes given two counterbores will be 
required, one 15/32nd in. diameter and the other 
7/16th in. The centre pins of each must be of 
the same size. 
The pivot holes in the plate must now be 

enlarged to the same size as the pin of the 

counterbore ; the plate must be clamped in the 
drilling machine and a suitable-sized drill for this 
purpose passed through all the holes. 
The larger counter bore, 15/32nd in., is fitted in 

the drilling machine and must run perfectly true. 
If the drilling machine has a stop enabling the 
depth of cut to be limited, it must be set so that 
the counter bore will cut a hole 5/32nd in. deep; 

Fig. 1.—View of the Outside of the Front Movement 
Plate of a Regulator, showing the Disposition of 

the Jewelled Pivot Holes. 

if this is not available a collar must be fitted to 
the counter bore to attain the same result. 

All the holes can now be counter bored to the 
required depth. It is important to note that 
it is the under surface of the back plate and 
the front surface of the front plate which have 
to face the counter bore in drilling, as the jewel 
settings are put in from the outside of each plate. 
The smaller counter bore is now fitted in the 

drilling machine, its pin placed in the hole at 
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the bottom of the sink now formed, апа {Пе 
remaining piece cut right out. 

By this means there is formed a ledge 5/32nd 
in. from the outer surface of the plate and 
3/32nd in. from the inside of the plate, the back 
hole being 15/32nd in. in diameter and the 
inside hole 7/16 in. in diameter. . 

'The bushes in which the jewels have been: set 
have now to be turned to be an exact fit into 
these spaces. “It is best to do this in pairs, 
starting with the 'scape arbor first, fitting first 
the back and then the front jewel; by so doing 
the end shake of each arbor can be properly 
adjusted. 
The bush is again cemented on the faceplate, 

and while the shellac is hot, run true by hold- 
ing a pegwood point in the hole ; this must run 
perfectly true before the brass setting is turned 
or the whole will not be concentric, more 
especially as in heavy jewels the hole is not 
in the exact centre of the stone, i.e., the hole is 
not concentric with the periphery, but the setting 
must be made so. The setting is now turned 
down till it fits the small hole in the plate as 
far as the ledge, i.e., 3/32nd in., and the large 

punching the holes by turning up a plug to 
fit the hole, having a flange in which these 
equidistant -holes are drilled. at the correct 
distance; a centre punch can then be passed 
through the hole and the piate marked correctly 
for drilling. This also ensures the screws being 
arranged symmetrically in line. 

Great care is necessary in tapping a plate 1 in. 
thick 10 B.A. or the tap will break ; it is advis- 
able to use a drill rather larger than the standard 
size and slightly broach out the opposite end 
of the hole to that at which the tap is entered. 

If it is preferred the three screws which hold 
the setting can also be countersunk in the plate 
by making a small countersink, the pin of which 
fits the ro B.A. hole. In this case the setting 
is made level with the plate and does not stand 
above it and a portion of the rim of the setting 
is cut away for half the diameter of the screw 
which is made to fit the countersink and turned 
down level with the plate. 

Care must be taken that the setting does not 
twist round, and it should be fixed when the 
countersink for the first screw is made and the 
screw put in before the others are made. 

Fig. 4.—Models showing Complete Jewel-hole Settings viewed inside and 
outside, with and without Endstones. 

end is then turned down till it fits the large 
hole in the plate. It is then removed from the 
faceplate and reversed, the end in which the 
jewel is set being cemented to the plate, run 
true, and the face turned down sufficiently for it 
to stand above the plate 1/32nd in., so that the 
heads of the screws which are to hold it in 
place may press against it. The hole in the 
brass may be turned out cone-shaped to within 
1/16th in. of the edge, leaving a rim against 
which the screw heads press. 

The setting can be polished with tripole and 
pith or scratch brush and gilt. 
When all have been correctly fitted so that the 

end shakes of the arbor are correct, the plates 
must be tapped for the screws. 
There are three screws to each setting and they 

should bé made from silver steel, hardened, 
tempered and polished, and blued. The threads 
should;be small and,the heads large to clamp 
the edge of the setting. Ten B.A. thread with 
a rounded head. ig 16th in. diameter will: be 
suitable. . 
, The plate should be drilled with a No: 55 drill 
at thrée equidistant points:1 mm. from the edge 
of the hole... If drilled too close when tapped the 
metal swill ̀  be forced in апа, the. setting: wil 
not fit.: DINE M E 
o Itis aae to! make а: templet. fon centre 

If endstones are required they are mounted 
in brass rims turned out in the lathe like the 
jewel holes and secured to the setting by three 
small screws or sunk in the setting and held 
by the same screws which hold the setting. To 
jewel pallets the anchor is made either in brass 
or soft steel fitted to the 'scape wheel, then the 
pads are slotted either by .a milling cutter or 
file and the jewels made to shape, polished and 
secured in the graver by shellac. 
Notes on the Illustrations. 

Fig. 1 shows the outside of the front plate of 
a regulator (?.e., the equivalent of the motion 
plate of an ordinary long-case clock, but having 
no motion work), indicating the setting of jewel 
holes, which are numbered as follows: 1 the 
pallet arbor, 2 the ’scape arbor, 3 third wheel, 
4, centre wheel, and 5 hour wheel, 2, 4 and 5 
being lengthened pivots to take the seconds, 
minute and hour hand collets. ^ No. 6, on a 
projecting bracket, takes the arbor of a jockey 
roller; which carries the. weight line to the side 
of the case and which 15 jewelled. ` The pivot 
büsh, marked x, is a metal hole for the winding 
arbor, Which is not jewelled, being: both: toe 

кеч 

load. All the jewelling shown is “duplicated on 
шег other: plates”. LJ ol qw ш "osdT 
JTFigo :2,; actseries~ Jof oter prime sketches 
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numbered, follow the author's description 
approximately in order. No. r shows, in 
section, the sizes of the prepared material for 
the jewelled bush. Turned from i-in. round 
brass rod, holed concentrically with No. 2 drill 
or 7/32nd in. This can be chuck-turned and 
parted off, but must run true well within a 
1/64th in. of error, because it has to clean up 
to 15/32nd in. on the outside. No. 2 shows 
the shellac chuck setting, set true to the bore, 
which is opened out to just take the jewel hole 
(shown in section dark hatched). An annular 
groove is indicated on the front, which leaves 
a circular fin enclosing the jewel, which is 
bevelled slightly on the corner. This fin is 
burnished or spun over the bevelled edge of 
jewel, and thus locks it in. 

No. 3 shows the method of opening out the 
plate on its outside. А r5/32nd-in. counter bore 
is fitted with an adjustable depth ring, and has 
a guide point fitting the opened-out pivot hole. 
This is carried to a depth of 5/32nd in. into the 
plate, the ring being set to that depth. No. 4 
shows the 7/16th-in. counterbore, having the 
same size guide pin, which is carried on right 
through the plate, leaving a shoulder in the hole 
at a distance of 3/32nd in. from the inside of 
plate. 

No. 5 is the same shellac setting as in No. 2, 
but has probably to be remade, in order to set 
the hole in jewel, which may not be quite true 
to its outside, running dead true in lathe. The 
outside of bush is now turned to conform to the 
shouldered hole in plate, and must be a nice 
push-in fit, with the flat face of jewel hole about 
flush with the inside of plate. No. 6 shows the 
bush reversed on the shellac chuck, set fairly 
true, and faced off to stand 1/32nd in. outside 
the face of plate. The No. 2 or 7/32nd-in. bore 
is turned out conical, leaving sufficient of the 
faced edge to take a screw head overhang. This 
operation could as well be done firmly held in 
a true s.c. chuck, but care would be necessary 
to avoid marking or deforming the outside of 
bush. 

No. 7 shows the operation of marking off the 
plate for the screw holes. "The boss of the little 
brass template must fit the 15/32nd-in. bore of 
the plate, and be of less depth than 5/32nd in., 
so not to rest on the shoulder in hole. The stem 
of punch is about 3/64th in. diameter, and 
should fit the template hole without appreciable 
side shake. 

No. 8 is a section of a complete jewel hole 
set to its bush, and secured to the plate by the 
three screws, which are No. 10 B.A. The screw 
heads overlapping the edge secure the bush hard 
up to the shoulder in the plate hole. No. o9 shows 
a.similar section but with the jewel hole bush 
turned shorter, and fitted on the outside with 

an endstone. The latter is about the same size as 
the jewel hole, but is not holed, and is only about 
а bare 1/16th in. thick. It is fitted to a supple- 
mentary bush in the form of a frame 15/32nd in. 
diameter in the same manner as the other, and 
goes in the plate hole on to the other bush, and 
is secured by the screws in the same manner. 
No. то is an elevation of the endstone bush as 
it appears when taken out. 

Fig. 3 is a numbered group of the various 
fittings taken from a series of models supplied 
by Mr. Pickering. These will be on view in 
eur shop window at 66, Farringdon Street. 

They are also available for examination by 
interested readers who care to call. In this, 
No. 1 shows the initial bush turned out ready 
for the insertion of the jewel hole and grooved 
for the closing-in operation ; No. 2 is an agate 
jewel hole having a dished oil sink at the top. 
The ruby holes are shallower, made flat at the 
back and have an oil countersink. No. 3 is a 
model, in circular form, of a section of a 
clock plate showing the shouldered bush hole 
and the tapped screw holes. No. 4 is the com- 
plete turned bush fitted with a ruby jewel hole. 
No. 5 is the template and punch for marking off ; 
and No. 6 one of the screws showing the extra 
large head. Nos. 7, 8, and 9 have to do with 
endstone fitting, No. 7 being the shortened bush 
containing the ruby jewel hole, like No. 4, but 
turned much shallower; No. 8 the endstone 
mounted in its bush ; and No. 9 an endstone 
only. 

Fig. 4 is a group of some of Mr. Pickering's 
models, showing at No. 1 the appearance of a 
set jewel hole viewed on the inside of plate, 
and No. 2 the same as viewed on the outside. 
No. 3 is the same as No. 2, but has an end- 
stone fitted which, curiously enough, although 
a deep ruby colour, shows the jewel hole through 
as though it were clear glass. In this connec- 
tion it appears that ruby, being a crystal, 
admits of the passage of actinic light in spite 
of its colour, and therefore it might not be safe 
to glaze a dark-room lamp with ruby instead of 
ruby-coloured glass. But this is a side issue, 
and only referred to in order to assure the reader 
that an endstone is really there. 

It would be interesting to know from Mr. 
Pickering how endstones are fitted in relation 
to end shake of the arbors, and whether it is 

advisable to so adjust them that the pivot end 
comes against them before the pivot shoulder 
touches the inside of jewel. Also, urider what 
conditions endstones are fitted in this manner. 

Royal Air Force Aircraft 
Apprentices. 

600 Vacancies for Educated Boys. 

The Air Ministry announces that 600 aircraft 
apprentices, between the ages of 15 and 17, are 
required by the Royal Air Force for entry into 
the Schools of Technical Training at Halton, 
Bucks, and at Cranwell, near Sleaford, Lincs. 
They will be enlisted as the result of an open 
competition and of a limited competition, which 
will be held in the near future by the Civil 
Service Commissioners and the Air Міпіѕ:гу 
respectively. Successful candidates will be 
required to complete a period of twelve years’ 
regular Air Force service from the age of 18, 
in addition to the training period.. At the age 
of 30 they may return to civil life or may be per- 
mitted to re-engage to complete time for pension. 
Full information regarding the dates of the 
respective examinations, the methods of entry, 
and the aircraft apprentice scheme generally, 
can be obtained upon application to the Royal 
Air Force (Aircraft Apprentices Department), 
Gwydyr House, Whitehall, London, S.W.1. 
The sons of officers, warrant officers and senior 
N.C.O.'s of the three services will receive 
special consideration. | 
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A Simple Ring Oiler Bearing for 
1-h.p. Motor. 

\ By William Duncan. 
The article on a built-up A. C. motor by 

Mr. A. H. Avery has prompted me to write about 
this bearing. In the motor referred to ball 
bearings are specified, and, of course, they will 
be quite satisfactory, but prone to roaring, which 
may be disagreeable in a job which might other- 
wise be practically silent. Ring oiler bearings 
are silent and require very little attention ; their 
disadvantage in this case is purely a construc- 
tional one. They generally need cast housings 
with complicated cored cavities ; they are also 
difficult to machine. There was an article on 
these bearings in THE MODEL ENGINEER some 
years ago, but I do not think this particular type 
was described, in fact, I do not remember 
coming across it except in the case of an old 
electric motor of 4 h.p. to which I once did 
some repairs. I was rather taken with the idea 
at the time, and made a mental note of it, as 
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located the spider, and an overflow pipe at the 
bottom prevented too much oil being put in. 
There were two circular openings, closed by 
brass plugs on short chains, near the top of the 
housing, one each side of the upper leg of the 
spider. These served for inspection, and for the 
introduction of oil. 

If I were making a bearing on these lines for 
a motor such as Mr. Avery's, the housing would. 
be of steel tube. ‘This would need to be bored. 
parallel, and the ends faced square. The end- 
plate of the motor would need a short spigot 
turning a good fit for this. The outer cover- 
plate would hold the housing in position dy 
means of long bolts or studs which would be 
screwed into the motor end-plate. These could 
pass outside the housing tube, or if appearances 
were considered they might be contrived to pass 
inside the housing, though care would be needed: 
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Part Sectional End and Side Elevation of Ring Oiler Bearing for A.C.” Motor. 

it struck me that it would be very simple to 
make, requiring only lathe operations on simple 
castings, or it might even be built-up, thus 
dispensing with the latter. 

The diagrams explain how the bearing was 
constructed on the motor which I repaired. The 
circular housing and the end-plate of the motor 
were in one casting, this was machined with a 
spigot to register in the field magnet casting, 
and the bearing housing was bored parallel. 
This, with the exception of a few screw holes, 
represented all the machining of the end-plates. 
The bearing itself and the three-legged spider 
were cast in one, in gunmetal. 'The appearance 
was not unlike a tripolar armature. The bear- 
ing had been bored, then driven on a mandrel 
and the spider turned to make it a fairly tight 
fit in the housing. The ring slots were cut, two 
to each bearing as shown. The rings themselves 
were prevented from jumping out of the slots 
by pieces of wire, shaped like staples, soldered 
across the top of the slots. 
When in position, a grub-screw at the top 

to see that they did not foul the oil rings. А 
paper washer and gold size would be needed at 
each end of the housing tube to secure an oil- 
tight Joint. 

The actual bearing could be a casting, as on 
the original, though I should prefer to build it 
up from steel pieces, brazing them together, and 
then use a separate phosphor-bronze bush 
pressed into the centre piece, suitably pinned to 
prevent it turning and putting the slots out of 
register. The clearance holes to accommodate 
the shaft in the end-plate and cover would be 
bell-mouthed inwards, and suitable oil throwers 
pressed on to the shaft itself to prevent creeping. 

Concrete Railway Goods Wagons. 

The first concrete railway goods wagon has 
just been completed at the Temple Mills works 
of the L.N.E.R. The sides, floor, and roof of 
the wagon are composed of concrete reinforced 
with steel rods, the whole body being mounted. 
upon a standard steel underframe. . 
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Modern Electrical Installation Work. 

By Frederic H. Taylor, A.M.Inst.E.E., A.M.Inst.M.E. 
Lead-Covered Wiring. 
N this system the vulcanised rubber con- 
ductors are provided with a sheathing of 

special lead alloy. This system is more suitable 
for surface wiring than otherwise, although a 
good deal of it is used for sunk work. The 
sheathing is intended to be the mechanical pro- 
tection to the V.I.R. conductor—but wherever 
run under the surface some additional protec- 
tion such as steel tube should be provided. 

The conductors used may be single core, 
which is of circular section, twin, or three-core, 
the two last being flat or oval. Generally, for 
interior wiring work, the conductors are of non- 
Association class, although the Association 
grades are obtainable from any of the C.M.A. 
manufacturers. 
Jointing and Bonding. 

As ‘‘looping-in " from point to point would 
not be practicable in this system as it is in 
conduit wiring, it is necessary to join the con- 
ductors by means of china connectors, these 
being housed either in junction boxes which are 
specially made for this purpose, or, alternatively, 
in the recess at the back of the wood block on 
which is fixed the ceiling rose, switch or plug. 
In this latter case tinned brass bonding rings 
are used which are recessed in the back of the 
block, their purpose being to bond together the 
metal sheathing of each conductor entering or 
leaving, this sheathing being ultimately 
** earthed,” as in the case of steel conduit. For 
meeting the case of a number of lead-covered 
conductors entering or leaving an ordinary wood- 
framed distribution board, a ''bonding strip " 
is used, which consists of two narrow metal 
plates fixed together at intervals, the conductors 
being held by their sheathings in the spaces 
between the fixing screws. 

Fixing the Conductors. 
The lead-covered conductors may be fixed on 

the surface of the wall or ceiling or may be run 
along the joists between ceiling and floor. Fre- 
quently they are run under plaster work, and, 
if such a course must be followed, they should 
be protected from mechanical injury by being 
run in either welded or brazed steel tube. As 
an alternative to this some cable makers supply 
a protective steel covering which is placed over 

the conductors and fixed at the sides by means 
of screws. | 
When ready to fix the conductors, the first 

step is to mark out the run with a chalk or 
pencil and then along this fix at intervals of 
about 12 ins. the special tinned brass clips which 
are provided for this purpose by Henley's and 
the other leading cable makers who run lead- 
covered wiring systems. 

Bending the Conductors. 
Bends should never be made too quickly nor 

too sharp. Preferably, a bend should be as 
“© еаѕу " a one as the circumstances will permit, 
and when finished should show no sign of the 
lead sheathing ‘“‘ crushing in ” on the inside of 
the curve. It is best made by holding the con- 
ductor with both hands and working it round 
with the ball of the thumb. 

To Remove the Sheathing. 

It should be nicked with a penknife completely 
round the circumference, when it will be found 
that a slight bending to and fro will cause 1t 
to break and thus it can be drawn off from 
the tape of the conductor and without any injury 
to the latter. 

The Bonding Wire System. 

With a view to simplifying the bonding 
together of the lead sheathing of the various 
lengths of conductor, most of the cable manu- 
facturers now supply an alternative pattern of 
lead-covered conductor in single, twin or triple, 
having a tinned copper bonding wire laid imme- 
diately under the lead sheathing and therefore 
in contact with it throughout its entire length. 
This enables one to dispense with the various 
bonding clamps which would otherwise be 
required. To preserve the continuity of the 
bonding wire a tee or other junction box is pro- 
vided with a brass pillar in the centre carrying 
a nut and washer, so that the bonding wires 
from two or more conductors can there be joined 
together, the conductor wires being still joined 
as usual by china connectors. 
While possessing obvious advantages, special 

care must be taken in this system to be sure 
that no accidental nicking or cutting of the 
bonding wire occurs—which would, of course, 
be fatal to its success. 
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Amongst the best-known lead-covered wiring 
systems may be mentioned :— 

Henley’s (W. T. Henley’s Telegraph Works 
Co., Ltd). 

“ Kaleeco " (Callenders). 
Helsby (British Insulated Cables, Ltd.). 
J. & P. (Johnson & Phillips, Ltd.). 
'" Magnet" (The General Electric Co., 

Ltd.). 
Generally, it may be stated that all these 

systems differ from one another only in the 
patterns and details of the accessories used. 

To ensure the success of any lead-covered 
wiring system, it is essential to observe at least 
all the following points :—- 

1. Don't fix conductors by means of nails 
or wire staples, use the proper clips. 

2. Don't run conductors along the floor, in 
the angle formed by the wall and the floor, 
unless they are protected by being drawn into 
pipe. 

3. Don't think you can do a lead-covered 
wiring job and do without the various acces- 
sories such as junction boxes, bonding rings, 
etc.—they are all essential to a proper job. 

4. Don't drag lead-covered conductors over 
rough brickwork or any rough surface. 

5. Don't use from a coil, always keep the 
conductor on a drum——makers supply these with- 
out extra charge. 

6. Don't forget when wiring a building in 
carcase condition that the plasterer will come 
along with his trowel—an excellent instrument 
for injuring soft lead sheathings— protect the 
conductors with temporary wrappings of canvas 
or paper. 

7. Don't forget that inefficient bonding or 
earthing causes many failures. 

The Earthing of Metal Work. 
One of the most important points to which the 

installation man must give his attention is the 
earthing of the exposed metal work of his job. 
This, of course, specially applies to every job — 
carried out either in metal conduit or in any 
metal-cased wire system. The reason for this 
is that unless earthing is properly attended to 
grave risk of shock to the person becomes pos- 
sible, to say nothing of increased fire risk. 

So important is the matter that it is made a 
special feature in :— | 
The Regulations. of the Institution of 

Electrical Engineers ; 
The Regulations of the Home Office govern- 

ing the use of electricity in factories ; 
The Regulations of the various . County 

Councils covering the use of electricity for 
lighting and for power work in theatres 
and cinemas, etc. 

Unfortunately, installation men whose train- 
ing and experience are not as good as one could 
wish, are liable to make, and do make, blunders 
in connection with earthing from which very 
serious results may follow. As an example, 
one has frequently seen a piece of 1/.044 or 
even a piece of 1/.036 bell wire put in to form 
the main earth conductor for a large cinema. 
Sometimes such a wire is twisted loosely round 
the overflow pipe of a lavatory flushing tank, 
this being assumed to be quite all right as a 
main earth. Each of such points as these is 
quite sufficient to render the ‘ supposed "' earth- 
ing perfectly useless. 

Before any earthing is attempted, make sure 

that all conduit work or metal-cased wiring is 
metallically continuous throughout, remember- 
ing always that it is a very simple matter for 
discontinuity to occur, even in a screwed pipe 
system, particularly, of course, if you are using 
wood cased distribution boards, or switches 
mounted on wood blocks. At such places see 
that you bond across from the conduit or the 
metal-cased wire on the one side to the conduit 
or metal-cased wire on the other. 
How to Earth. 

First see that you have electrical continuity 
throughout the conduit work, or, if the job be 
done in metal-cased wire, then through the 
sheathing of this. Care must be taken not to 
forget any  iron-clad distribution boards, 
switches or fuses or any other metal-clad 
accessories or parts. Some engineers insist on 
the earthing of the actual electric light fittings 
where these are of metal and also tumbler 
switch covers, and in the writer's opinion such 
a course is a most desirable one. Continuity 
having been assured and proved by a simple bell 
and battery test, next settle on your main 
earthing conductor. The Regulations of the 
Institution of Electrical Engineers provide that 
this shall have a minimum size of 7/.0045 sq. 
in., which is equivalent to a 7/.029, but other- 
wise the section must be not less than half of 
that of the largest conductor contained in the 
conduit. The earth wire must be of high con- 
ductivity tinned copper. In any case, it should 
be of ample size, over rather than under the 
size given by the I. E. E. regulations. 

Where to Earth. 
Preferably as near as you can to where the 

supply enters the building, and no matter what 
be the source of supply. Should the job be of 
considerable size it may be desirable to earth 
at more than one point, in which case bond the 
two or more earthing conductors together, by 
means of a copper conductor of equal section. 

Let the Main Earthing Conductor be Visible. 
Don't, for instance, bury it under plaster work 

or floor boards or yet put it up in the roof. 
Although visible and readily get-at-able, don't 

let it be exposed to interference, therefore where 
within reach it should be protected against 
mechanical damage by being put into tube or a 
wood casing. 
Don't leave the earthing conductor loose or only 

partially fixed. Pay as much attention to 
proper fixing of this as you would to the fixing 
of any other part of your work. 

Earth to be Used. 
Usually, the earthing conductor is connected 

to the * live" water main which supplies the 
premises, this forming an excellent earth, low in 
resistance, and permanent in character. Some 
supply authorities request that the installation 
man should earth on to the armouring of their 
incoming service cable. This, of course, can 
be done, but the writer would prefer the former 
method. It must be remembered that the 
I.E.E. Regulations (No. тог) note that ''the 
armouring of cables cannot in all cases be 
relied upon for the purpose of earthing.” In 
certain places other and equally good “ earths ”’ 
may be found, as, for example, a lake, river, 
or dock. In such cases an earth plate will 
require to be provided in order that the neces- 
sary area of contact may be obtained. 

(To be continued.) 



February 13, 1930. The Model Engineer and Practical Electrician. 155 

Electrical Questions and Answers. 
(Mainly Selected from Recent City and Guilds Examination Papers.) 

25. Q.—Why аге quick make-and-break 
tumbler switches sometimes used in preference 
to those which are quick-break only ? 
A.—The necessity for tumbler switches which 

are of quick-make- action as well as being quick 
break has arisen from the introduction of the 
gas-filled type of metal filament lamp. The 
resistance of any metal filament lamp is 
obviously greater when it is cold than when hot, 
but the presence of the cold gas which sur- 
rounds the filament naturally tends to prevent 
that filament from heating up as rapidly as in 
the case of a vacuum lamp. It is therefore 
necessary that at the instant of switching on 
there should be a full and good contact to with- 
stand the momentary extra surge of current 
which then occurs, otherwise burning or heating 
ef the contacts of the switch must inevitably 
occur, resulting in its early destruction. 

26. Q.—Why are you told to use resin only 
as a flux when soldering joints in electrical 
conductors ? Name three other fluxes with 
which you are familiar. and mention a use for 
each. 

A.—Resin is chosen as a flux in soldering 
joints for the reason that it is non-corrosive and 
does not cause injury either to the conductor or 
to its insulation. (It is worthy of note that in 
the City Guilds practical examinations only 
resin or at least a mixture formed of resin dis- 
solved in methylated spirit has been permitted.) 

Other fluxes used are: (a) Resin dissolved 
in methylated.spirit as mentioned or resin with 
Neat's foot oil, these being permissible for 
electrical or other work. (b) ‘‘ Killed spirits," 
that is, hydrochloric acid in which some zinc 
has been dissolved, is used as a flux for solder- 
ing copper, tin, iron, zinc, etc. (c) Tallow is 
used as a flux in lead joints where plumbers’ 
solder is being used, as, for example, in wiping 
a joint between’ the lead sheathing of a cable 
and a brass gland, or in wiping a lead sleeve 
over a joint in a lead-covered cable. 

27. Q.—A circuit consists of four 45-volt lamps 
in series, taking 7 amperes, and it is fed at 
230 volts. What will be the value in ohms of 
the steadying resistance necessary for this 
circuit ? 

230 Yolts 

Running 45-volt Lamps on 230-volt Circuit. 

A.—The total pressure required by the lamps 
will be: 45 x 4 = 180 volts, so that (230 — 
180) = 50 volts must be absorbed by the 
resistance, R. From Ohm's Law we have: 

volts (drop) 50 
ohms = — = 

amperes x 
= 7.14 ohms. 

A Combined Lampholder and Plug. 
The *''Xtra-Point "" lampholder and plug 

illustrated below has recently been placed on the 
market by Messrs. W. E. Beardsall & Co., Ltd., 
5, Victoria Bridge, Manchester, who are the 
sole selling agents for this exceptionally useful 
electric fitting. The sample before us is 

SM 

| The ** Xtra-Point Lampholder. 

designed to carry 5 amperes. In most domestic 
electric installations a limited number of wall 
plugs are provided, from which an extra and 
temporary supply of current can be taken for 
such things as vacuum cleaners, irons, bowl 
fires, bedwarmers, toasters and other table 
apparatus. But if, in addition to these fixed 
points, every lighting point can also take a plug 

for running either apparatus or extra lamp, the 
convenience, let alone the absence of expense, 
are matters worth considering. The illustra- 
tion shows the idea, and it only remains to 
say that this double-purpose lampholder is well 
made, the cord-lock—the arrangement for 
attaching the flexible to the holder—being par- 
ticularly strong and neat. The holder has other 
noteworthy features, as the user will soon find 
out for himself, but which need not be 
enumerated here. Contractors, retailers, and 
individual users will, however, be supplied with 
any further particulars on applying to Messrs. 
Beardsall, at the address above. 

Lantern Lectures for Scientific Societies. 

We are informed by the Business Company, 
100, Victoria Street, London, S.W.1, that they 
have arranged to hire out a powerful sharp- 
focusing series of lanterns suitable for the 
largest lecture-halls or the smallest. A qualified 
operator is supplied to show lecturer's slides. 
They also have available several technical series 
of lantern slides which may be hired. with 
lecturer, at moderate rates, with or without 
lantern. The subject matter includes the 
Kearney High-Speed Tube Railway, Evolution 
of Road and Rail Transport, London Omnibuses 
and Trams and Light Railways, the latter 
including views on the Kent and East Sussex, 
Nidd Valley, Sand Hutton (18-in. gauge). 
Ravenglass and Eskdale, and other railways. 
New. items are frequently added. | 
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The “Model Engineer” 
“1500 ” Three-Valve Receiving Set. 

ч Ву Н. J. Barton Chapple, 
| Wh.Sch., B.Sc. (Hons.), A.C.G.L, D.I.C., A.M.LE.E. 

I^ designing this special three-valve receiver 
for THe Море, ENGINEER, I have been guided 

in my efforts by certain outstanding points. 
First of all, I learn that this marks the re-entry 
of this journal into the set constructional field 
after an interval of many years. ‘Then, again, 
such a large section of the readers are quite 
skilled mechanics and delight in taking a pride 
in their handiwork. With these two points 
uppermost in my mind I felt that it was not 
only necessary to present to the readers a set 
which for performance and appearance would 

satisfaction, but one which give every would 
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valves were chosen, for that represents a com- 
bination capable of giving many alternatives to 
the local broadcasting programme which can 
be listened to in comfort on the loud-speaker. 
To satisfy the bulk of the demands of the 
potential constructors, such important details as 
ease of control, simple range changing from 
high to low wavelengths, the provision of 
volume and reaction adjustments, high-class 
reproduction, adequate selectivity for the 
modern conditions of high-powered stations, 
good sensitivity and pleasing appearance are all 
embraced in this receiver. 

CONDENSER 

Fig. 1.—Showing Symbols"used to indicate Various Components in the ** 1500 " Set, 

justify completely the decision of your Editor 
to adopt this course. 
Important Features. 
The keynotes for the set were therefore 

summed up into three salient features, namely, 
(a) an ability to secure the all-important 
alternative programmes ; (b) musical reproduc- 
tion of a first-class order ; and (c) an ability to 
reach out to the Continent and satisfy one's 
curiosity as to what types of transmission are 
occurring in countries beyond our shores. 

Once the full details of this MODEL ENGINEER 
set have been given to readers, I am sure that 
they will agree that the points mentioned have 
been fulfilled with a margin to spare. Three 

The Components Required. 
All the components have been chosen with 

care so that they will work together with the 
greatest efficiency, hence it would be invidious 
to single out any one item and say the success 
of the set depends entirely upon the perform- 
ance of this component. It will be advisable, 
however, to follow all the working instructions 
and constructional details with care, for a great 
deal of time and thought has been spent in 
laying out the set and reducing the wiring to 
the shortest possible paths. 

The complete list of all the components used 
in the actual receiver photographed and 
described will be found in tabular form, so that 
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SE ONLY SPECIFIED PARTS 

FOR THIS WONDERFUL NEW RECEIVER 

"THE “MODEL ENGINEER’ 1500" 
YOU CAN THEN RELY UPON GETTING EQUIVALENT 

RESULTS TO THAT OBTAINED BY THE DESIGNER. 

BULGIN GUARANTEED PRODUCTS. 
1 Type * A" Multi-Coil . 15/6 
1 Type *C" Multi-Coil ... 

. 1 List No. N8 Condenser ... 
2 List No. F5 Fuseholders... 
2 ** Competa °° .06 Fuses ... 
1 No. R55 600-ohm Resistor й Pope dence ee 
1 No. $22 Switch ... кез Ample stocks ot our products are always 
1 No. S16 Switch ... T iy | available, and should be obtainable from 
1 No. 6 GB Clip ... m sis . all dealers. In case of difficulty, ог Saeed Ghee own ith waa ea 

1 7-way Cord N s | . 996205 at substitution, write direct. | Send ши Catalogue. | 
2 6" Extension Handles ... a | | EDS 8 Ma 

A. Е. BULGIN és со. 9,10,11, CURSITOR STREET, CHANCERY LANE, 

RADIO MANUFACTURERS LONDON, E.C.4. Phone: Holborn 1072 & 2072 

LOW FREQUENCY PURITY 
IGRANIC Type “ Г ý Transformer. 

See ee ee ee eee ee eer rer er eee reece ees Cr ee a 

Obtainable in two ratios 
3-1 and 6-1. Ratio 3-1 

: for valves with imped- 
: ances of 10-000 - 20,000 
: ohms. Ratio 6-1 for 
: valves with impedances 
: of 5,000-10,000 ohms. 

Small, neat and hand- 
some, but with a 
straight line perform- 
ance and a purity and 
constancy of amplifica- 
tion far above any 
transformer in its price 

= T1 

class. Use it and | : Apply to your dealer. If he 
enjoy truly magnificent ||. : cannot supply you. please 

magnification. | : write at once to Dept. J.1007. 
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* J” Type Transformer. 

Specified. for 

“THE ‘MODEL: ENGINEER’ 1500." 

IGRANIC ELECTRIC Co., Ltd., 149 Queen Victoria Street, LONDON, E.C.4. 
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“The ‘Model Engineer’ 1500” 
-Valve Receiving Set. 

} 

(Specially designed by Mr. H. J. Barton Chapple, Wh.Sc., B.Sc., to commemorate the . 
1,500th issue of “THE MODEL ENGINEER”). 

| The construction of this absolutely up-to-date set is now being described in our 
| . pages. The opening instalment appears this week (pp. 156-159) and the remaining 
| articles will appear in our issues of F езгшгу 20th and 27th. Blue prints will be 

available : see next week's issue for particulars. 

| EVERY READER SHOULD MAKE THIS SET. 
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Famous Scientists use 
Dubilier Components 
By using Dubilier Components you make sure of 
getting the highest degree of accuracy in results. 
Hence they are used in leading laboratories 
throughout the World where reliability and 

efficiency are essential. 

The following Dubilier Components are used in the 
THREE-VALVE SET described by Mr. H. J. 

Barton Chapple in this issue :— 

MICA CONDENSERS PAPER CONDENSERS 

Туре 610 (Horizontal):0003 2/6. 1 mfd. ... ... 2/6. 
Туре 620 (Vertical) :001 ... 3/-. 2mfd. ... ... 3/6. 

DUMETOHM 
‘25° megohm 2/6. 2 megohms 2/6. 
Holders (Horizontal or Vertical) 1/- each. 

Y 

If you have any difficulty in pum from your dealer please 
write to us, giving his name and address. 

UBILIER 
RADIO PRODUCTS 

DUBILIER CONDENSER CO. (1925) LTD., Ducon Works, Victoria Road, 
North Acton, LONDON, W.3. 

. Cleaver BC 293/s 

А Good Book for ELECTRICAL 
RECREATION 

MAINTENANCE and REPAIR By V. E. Johnson, si | à 

| | n 
experiments on fit. WM пел. | eee 

By H. G. YARRILL, and  High-tension Electrical Discharges, with 
ingenious application of their principles to Electri- 

The object of this handbook is to set down in as cal entertainments, Every piece of apparatus 
Au Же ae рна ана described in its pages is well within the capacity 
instruments 4n everyday use, and to give some of the Home Workshop, and yet is designed to 
practical hints on installing, maintaining in give effects of the highest scientific interest. In- 
series, ала а performance of тине тара. structions are given for the making of a compact 

А : | / Е . and most efficient Influence machine, which will 

Meis ond Мше Movie : Ho pesi кеа pron place within the reader's reach all the wonders of 
Wire Ammeters and Voltmeters; Dynamometer Moving Coil High Tension Electricity. 
Ammeters, Voltmeters, and Wattmeters ; Electrostatic Volt- ; MEX | 
meters and Induction Instruments; Installing Instruments The whole work is a splendid introduction to Modern 
and Maintaining in Service ; Common Defects; Causes and Electrical Science, and all its marvels. It is a 
Remedies; Repairs and How to Carry Them Out. fascinating and instructive book. 

Electrical Engireers. 

Good Index. 14 Illustrations, 7 Plates. Сана Huodgh your neag, 

Price - - 2/6 net, | Price 2/6 net, 
through your newsagent, 

or post free 2/11 
опаа post него from the Publishers: 

PERCIVAL MARSHALL & Co, Ltd, | PERCIVAL MARSHALL & Co.,Ltd. 
66, Farringdon Street, LONDON, E.C.4 | 66, FARRINGDON STREET, LONDON, Е.С.4. 
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INSTANT 
RESPONSE 

No fiddling about 
with nuts and 
connections once 
you've built your 
set with Lotus 
Components— 
easy to fix, quick 
to assemble, neat, 

y,,;5 Compact and 
Dia utterly reliable, 
4/9. : 

Lotus Compo- 
nents work to- 
gether with har- 
mony and instant 
response and ful- 
filment of your 
highest hopes. 

| 

Every Lotus Unit 

15 accurate — 
every one is com- 

pact, practical and 
of the latest and 
best pattern. All 
good circuits em- 
ploy Lotus Com- 
ponents ; they are 
the best and safest 
choice for every 
set. 

Dual Drum Dial 
with teo .0005 
Condensers 29/6. 

| Reacticn Con- 
densers from 49. 

LOCUS 
COMPONENTS 

Ask your dealer for full 
LS бий particulars or write for the 
н. 1 Ттаиѕ- 

VJ e^ former 12. 6. Lotus Components Cata- 

ES | logue. 

/ 3 * Made in one of the most 

PAS modern radio factories. in 
Great Britain by 

GARNETT WHITELEY and 
СО., LTD. (Dept M.E.), 

Lotus Works, Mil Lane, 
LIVERPOOL. 

February 13, 1930. 

THE KABILOK TYPE R/S.1 oak cabinet is supplied 
exactly as specified by the designer of this receiver. Lower 
portion has removable back panel and ample room for batteries 
and cone loud speaker ; diameter of grille 91 ins. 
Price complete with baseboard £6 1 5s. 

Tabie Model, Cabinet Type A/M No.4, to house 
receiver only, supplied in oak, 25/6. 

Write for illustrated catalogue of the full Kabilok range. 

TD. St. Peter's Works, Bath. 
W. & T. LOC K, London Oitices : 1. Red Lion Sq. W.C.1. 

| REVISED, AND PARTLY RE-WRITTEN EDITION 
NOW ON SALE. 

SOLDERING, 
BRAZIN С, 

d. and the 94. 

+ JOINING OF METALS, Bn 
Being No. 2 of “ The Model Engineer " Series. 

The Chapters deal exhaustively with the General Principles of 
Soldering ; Tools and Materials for Soft Soldering ; Soft Soldering 
with a Bit ; Soft Soldering Large Articles ; Soft Soldering Tinplate, 
Ironware, Zinc, and Lead; Electric Wire and Cable Jointing ; 
Pipe Joints ; Soldering and Wiping ; Brazing, or Hard Soldering; 
Soldering Precious and Refractory Metals; Electrotype Joints: 
Glass to Metal; Burning Together, or Soldering without Solder ; 

Soldering with Tinfoil. 
58 pages. м ; 34 illus. Price 9d. net, | 

through your Newsagent, or post free, 104d. from the Publishers : 

PERCIVAL MARSHALL & CO., LTD., 
66, Farringdon Street, LONDON, E.C.4. 

WIRELESS 
APPARATUS 
MAKING. 
By A. V. BALLHATCHET. 

PRICE 3/6 NET. 

(Post FREE 3/9.) 

This text-book, written by an author already well-known tor his 
books on Electrical Apparatus Making and Wireless Telegraphy. 
deals with the general principles governing the design, making, and 
operation of all kinds of Wireless Apparatus; particular attention 
Leing given to those points which will help beginners to carry out 
the constructional] details of the apparatus; receiving outfits alone 
being dealt with. 

The following subjects are fully explained :— 
Aerials, Inductances, Detectors, Telephones and 
Valves; while Typical Tuner and Valve Circuits 
are carefully described. Earth signalling or 
T.P.S. is interestingly dealt with in the final 
chapter. 

This book is written to supplement the informa- 
tion contained in elementary books on the subject. 

187 Pages. 138 Illustrations 

Obtainable from your newsagent, or 
send remittance as above direct to— 

PERCIVAL MARSHALL & CO., LTD. 
66, Farringdon Street, LONDON, E.C.4. 

Ask for Complete ‘List “of 
Technical Books-—post) free. 
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you can start at once to acquire them in readi- 
ness for the full working instructions which will 
follow next week. If desired, the reader can 
include items of other make in his own receiver, 
but he is warned only to choose components from 
makers of repute, and also make sure that 
sufficient room has been allowed in the set to 
accommodate апу different-sized components. 
Theoretical Representation. — 

Let us make a careful examination of the 
theoretical circuit of Fig. 2, and learn all the 
important ,details, for in this way the reader 
will become acquainted with certain aspects of 
the set which he is liable to overlook if he 
embarked on its construction immediately. As 
a guide for those who are not thoroughly 
familiar with the usual theoretical symbols for 
the different wireless components, a list is 
included so that you can visualise each item 
and trace out the circuit easier. This is an 
advantage, for wherever you see any particular 
symbol illustrated, the necessary part for the 
receiver can be found. 
Tracing the Circuit. 

The tuned circuits are made up from two 
multi-coils tuned by a pair of drum-drive control 
condensers. These coils maintain a permanent 
centre tap on both long and short windings, a 
special incorporated switch effecting the wave- 
length range change. In addition, the windings 
are so positioned that magnetic field interaction 
is eliminated between the separate portions of 
the same coil. The lead-in from the aerial is 
joined to a small variable condenser so that 
various degrees of selectivity can be obtained 
according to conditions of environment and 
proximity to stations. 

Since occasions arise. however, when this 
condenser may be conveniently cut out of 
circuit, say for example, when using a short 
indoor aerial, or where selectivity is not of 
supreme importance, а baseboard short- 
circuiting switch is joined in parallel with the 
condenser as shown diagrammatically. Provi- 
sion is made for connecting this condenser 
either to terminals 1 or X of the multi-coil, and 
the reason for this will be made plain when the 
operating instructions are dealt with. 
Screened Grid H.F. Stage. 

There is a screened-grid valve in the high- 
frequency stage, and every precaution has been 
taken to ensure its efficient operation. Notice 
the inclusion of a small ri-volt bias cell in the 
grid circuit of this valve, arranged to apply a 
negative bias. This is important, for without it 
tuning is apt to be broad, and it will be more 
difficult to tune out a powerful interfering 
station owing to the grid current which flows. 
Furthermore, the plate current is reduced by 
having it in circuit. For a volume control a 
rheostat has been joined in the positive filament 
lead of the valve. This is also a safeguard 
against valves that exhibit a tendency to 
oscillate, for the resistance can be adjusted to 
prevent. this. 

In addition, should there be any difficulty met 
with in selectivity problems, whén once the 
desired station has been tuned in at full volume, 
reduce the strength. by adjusting the filament 
resistance and then increase the reaction. "This 
will restore the volume to its previous magnitude 
but any objectionable background due to neigh- 
bouring transmissions will vanish or be reduced 
considerably. 

Passing to the Detector Valve. 
The signals that have been amplified in the 

high-frequency valve are forced to take the path 
through the .oor mfd. coupling condenser to the 
tuned circuit in the grid of the detector valve 
owing to the presence of the high-frequency 
choke (H.F.C.). The choke used in this posi- 
tion must be specially designed for use in the 
plate circuit of the screened-grid valve, and have 
characteristics differing from those of the high- 
frequency choke in the. plate circuit of the 
detector valve. | 

Reaction control is provided by a .ooo1 mfd. 
differential reaction. condenser working in con- 
junction with the detector valve high-frequency 
choke and the reaction winding of the type C 
multi-coil. It is found generally that this gives 
a somewhat smoother working for this reaction 
adjustment. To still further overcome sudden 
or ‘ floppy " reaction which evidences itself by 
having to move the reaction knob several 
degrees backward before reaction ceases, with 
consequent loss in volume, a fixed potentiometer 
has been included. This is a refinement which 
is well worth while and brings about an easier 
control. 

The Low-frequency Coupling. 
After the signals have been rectified by the 

detector valve V,, they are passed on to the 
valve V, by means of a low-frequency trans- 
former coupling. A fixed resistance of 250,000 
ohms is connected between the secondary ter- 
minal of the low-frequency transformer and the 
grid of the last valve, which, in this particular 
set, is a pentode valve. This assists in pre- 
venting any high-frequency energy passing 
through the low-frequency amplifying stage 
and ‘causing distortion and other unwanted 
effects. In conjunction with the pentode valve 
I have used a special output transformer so that 
the full advantage obtainable from a power valve 
of this class may be secured. It can be used 
with any make of pentode valve and any type 
of loud-speaker since there are four step-down 
ratios provided. 

There are certain other points about the set 
which call for explanation, but these will be 
held over until next week, when, in addition, 
the constructional work will be dealt with. 

(To be continued.) 

The Components Required. 
One oak cabinet with baseboard 10 ins. deep 

(see article) (W. & T. Locke, Ltd.). 
One Ebonart panel 18 ins. by 7 ins. by i in. 

(Redfern's Rubber Works, Ltd.). 
One dual drum vernier dial complete with two 

.0005 condensers Pen Whiteley and 
Co., Ltd.). 

Two multi- colls, type A and type C (A. F. 
Bulgin & 'Co.). | 

One .ооот differential reaction 
(Burne-Jones & Co., Ltd.). | 

One binocular high-frequency -choke (L. 
McMichael & Co., Ltd.). 

One standard high- frequency choke (Burne- 
Jones & Co., Ltd.).. 

Two anti-phonic valve- holders and one universal 
valve-holder (ишы Boneham & Co., 
Ltd. 

One p Baseboard Iouriting balancing 
condenser (A. Е. Bulgin & Со:). 

condenser 
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One 20,000 ohm wirewound resistance with 
holder (Radio Instruments, Ltd.). 

Three 2 mfd. condensers, type BB  (Dubilier 
Condenser Co. (1925), Ltd.). 

Two 1 mfd. condenser, type BB (Dubilier Con- 
denser Co. (1925), Ltd.). 

One .оот mfd. mica condenser, type 620 
(Dubilier Condenser Co. (1925), Ltd.). 

One .оооз mfd. mica condenser, type 610 
(Dubilier Condenser Co. (1925), Ltd.). 

One fixed potentiometer (London Electric Wire 
Co., Ltd.). 

One panel-mounting push-pull switch (A. F. 
Bulgin & Co.). 

One baseboard push-pull switch (A. F. Bulgin 
and Co.). 

One panel-mounting 30-ohm rheostat (Igranic 
Electric Co., Ltd.) 

One 2 megohm Dumetohm resistance (Dubilier 
Condenser Co. (1925), Ltd.). 

One 250,000-ohm Dumetohm resistance with 
holder (Dubilier Condenser Co. (1925), 
Ltd.). 

Two single fuseholders complete with low- 
consumption bulbs (A. F. Bulgin and 
Со.). 

One low-frequency transformer, type J, 3 to 1 
ratio Mgranie Electric Co., Ltd.). 

One “ Pentamu " output transformer (Radio 
Instruments, Ltd.). 

One 600-ohm decoupling resistance (A. F. 
Bulgin & Co.). 

Nine insulated terminals, type В, marked 
H.Iorr, H.T.+2, L.T.+, L.T.-, 
L.S.+, L.S.—, G.B.-, Aerial, Earth 
(Belling & Lee, Ltd.). 

Two safety connectors for S.G. valve anodes 
(Belling & Lee, Ltd). 

Two spade terminals marked L.T.— and L.T. + 
(Belling & Lee, Ltd.). 

Five Wander Plugs, horizontal entry, marked 
H.T.+1, H.T.+2, H.T.-, G.B.-, 
G.B.+ (Belling & Lee, Ltd.). 

One seven-way multiple battery cord (A. F. 
Bulgin & Co.). 

One single-cell G.B. battery clip No. 6 (A. F. 
Bulgin & Co.). 

Two treble capacity 60-volt H.T. batteries and 
one 18-volt G.B. battery (Ripaults, Ltd.). 

One sixty-ampere-hour accumulator, type B.W.6 
(Edison Swan Electric Co., Ltd.). 

Four packets yellow Glazite (London Electric 
wire Co.). 

Two 6-in. extension handles with 3/16th-in. 
sleeves (A. F. Bulgin & Co.). 

One Automatic station log (A. F. Bulgin and 
Co.). 

One aluminium screen (see article) (Burne- 
Jones, Ltd.). 

One loud-speaker (see article) (Whiteley Bone- 
ham & Co., Ltd.). 

Three valves: screened grid, 
pentode (see article) 

Sundries: screws, soldering tags, red and black 
flex, rubber-covered flex, 1$-volt cel} 
(type U.W.1), Ebonart terminal strip, 
95 ins. by 2 in. by i in., crocodile clip. 

detector and 

Exhibition of Scientific Instruments. 

The каушн Society and the Optical Society : New Section for 
Apprentices and Learners. 

HE ‘Twentieth Annual Exhibition of 
Scientific Instruments and Apparatus by 

the Physical Society and the Optical Society 
was held at the Imperial College of Science 
and Technology, South Kensington, London, 
during January 7, 8 and 9. Admission on the 
first two days was, as usual, by ticket only, but 
on the third day tickets were not required. 
These exhibitions are of remarkably interesting 
character, lectures are also given, and there is a 
section devoted to Research and Experiment. 
No charge is made either for tickets or admis- 
sion, the affair being a private show. The next 
exhibition will, presumably, be early in 
January of 1931, readers interested should note 
this, and apply for a ticket towards the end of 
the coming December. 
Apprentices’ and Learners’ Competition. 

A special feature of the exhibition which has 
just been held was a section for apprentices and 
learners. It included examples of craftsman- 
ship: and. designs, drawings and tracings of 
scientific instruments. Classification. was by 
age, entries being accepted in two grades: A 
under 18 years of age, B over 18 but under 
21 years of age on January 1, 1930. Four 
prizes were allotted for craftsmanship: grade A. 
first £3, second £1 10s.; grade B first £5, 
second £2 10S. 
first £3, second £r 10s.; grade B first £5, 

Prizes for drawings: grade A. 

second £2 ros. The exhibits sent in by the com- 
petitors both in articles of craftsmanship and 
in drawings were of a high standard; they were 
an excellent show. We understand that this 
section is to be continued; we commend it to 
the notice of apprentices and learners engaged 
in scientific instrument-making and optical 
work. Particulars can be obtained by writing 
to the Secretary of the Physical Society and the 
Optical Society, 1, Lowther Gardens, Exhibi- 
tion Road, London, S.W.7. “© A simple example 
which will reveal the degree of skill of the com- 
petitor will be preferred to complex apparatus. 
It is not intended to accept exhibits composed 
merely of assembled components which are not 
the work of the individual competitor. No entry 
fees will be charged to individual competitors.” 
Here is an opportunity for apprentices and 
learners to obtain a prize and have their work 
displayed before a discriminating and very 
special class of visitors in an exhibition of high 
and specialised character. 
The Exhibition in General. 
With regard to the exhibition in general, i 

comprised an extensive show of trade 0) 
including some of the very latest and advanced 
instruments and apparatus, with demonstrations 
in many instances. Also, a section demonstrat- 
ing research and experiment of absorbing 
interest not only from a purely scientific stand- 
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point but in application to industry and com- 
mercial manufacturing. Experiments revealing 
marvellous advance in scientific research and 
interesting lecture and educational apparatus 
from various technical institutions. 
Photographing the Unseen. 
By the use of ultra violet light it is possible, 

with the aid of a microscope, to search for 
objects which are so small that they cannot be 
seen even with, the highest practicable magni- 
fying powers of lenses. The short wave-length 
of ultra violet light, however, enables photo- 
graphs to be taken, through quartz lenses, of 
these extra minute objects. | Adjustment for 
focus of the lenses is so delicate that, we are 
informed, only two microscopes have been made 
capable. of effecting this, and they cost боо. 
each. Dr. L. C. Martin and Mr. B. K. 
Johnson have, however, solved the problem by 
the simple method of applying an adjustable 
weight to the stage of a microscope of usual 
construction. The adjustment is effected by 
actual deflection of the stage as the weight is 
altered in amount. Their arrangement was 
exhibited, the effect of the movement of the 
stage being demonstrated by the optical colour 
bands known as Newton's rings. The weight 
consists of a glass vessel containing mercury, 
the quantity of which can be varied by raising 
or lowering an independent reservoir which 
connects to the weight vessel by means of a 
flexible tube. We are indebted to Mr. B. K. 
Johnson for a very interesting demonstration. 
Engineering Appliances. 
Amongst these were spring-testing machines 

for tension and compression. Krupp’s patent 
Mikrostat gauges measuring 1/25,oooth of an 
inch and applicable to work of large diameter, 
and a Durometer for measuring the hardness 
of indiarubber and other pliable materials. 
These were exhibited by Coats Machine Tool 
Co., Ltd., 14, Palmer Street, London, S.W. 
Models. 

There was considerable evidence of the 
utility of models for demonstration purposes ; 
the research laboratories of the Gramophone 
Co., Ltd. (H.M.V.), and the Marconiphone Co., 
Ltd., exhibited by models a method of repro- 
ducing physically the conditions in record grooves 
of any desired type. The groove model was con- 
structed of brass laminz so that it could be | 

accurately set to show reproduced sound waves 
of any character ; there were also various models 
showing points of needles and the effect of wear 
resulting from traversing the groove in a record. 
The models of both grooves and needles were 
to a size 4oo times larger than the actual thing, 
the shapes were obtained by optical magnifica- 
tion. A converse of this was the model of a 
transmission tower testing plant shown by the 
research laboratories of the General Electric 
Co., Ltd. It was to a scale of 1/16th in. to 
1 ft., and represented an outdoor method of 
applying actual horizontal and vertical stresses 
to lattice towers used for supporting overhead 
electrical power transmission lines. Some of 
these towers are roo ft. in height. The model 
showed a tower under test with all the gear in 
position, the stress towers used to balance the 
applied loads, and the instrument cabin. Photo- 
graphs showing towers which had collapsed 
under test were also shown. 
Lectures. 

Several lectures of a scientific nature were 
given; that by Mr. S. G. Brown, F.R.S., on 
'* Gyro Compasses for Gun-Fire Control," was 
of absorbing interest, though highly technical. 
It revealed the various intricate conditions 
which obtain and have to be met in the use of 
gvro compasses for navigational purposes and 
which are probably unsuspected by ordinary 
observers. 
Lighting of Machinery. 
The difficulty of adequately and efficiently 

lighting machines used in fine work will be 
appreciated by mechanics and operators engaged 
in precision practice. The research laboratories 

. of the General Electric Co. exhibited an electric 
spot welding machine in which the illuminating 
lamp was built in as an integral part of the 
machine. It was a 6-volt 12-watt headlamp 
run off an additional winding on the welding 
transformer and directed its rays by a parabolic 
reflector close to the place where the welding 
electrode was applied to the work. The system 
is termed ‘‘ Built-in Lighting Equipment," and 
the idea is that it might be applicable to various 
kinds of machines. The lighting unit is remov- 
able when required. The idea is worth con- 
sideration and application where brilliant illu- 
mination of a cutting tool or operation is 
required. 

Electricity at Your Service. 
Power Station Efficiencies. 

In his Presidential address to the British Asso- 
ciation meeting at Johannesburg, Professor 
К. С. Lea pointed out that the average overall 
thermo-dynamic efficiency of British electric 
power stations was 15 per cent., the best having 
an efficiency of 21.3 per cent., but a power unit 
recently supplied to Chicago by a British firm 
gave on test an efficiency of 34 per cent. 

Electricity in Agriculture. 
Eighteen per cent. of the power used in agri- 

culture in the State of California (U.S.A.) is 
furnished by work animals, and, of the 
remainder, electro-motors furnish 42 per cent. 
at an average cost of g cents (43d.) per h.p.- 
hour. It is reported that the farmers who 
mploy electricity agree that it materially 
‘educes the working costs of a farm. 

Models Employed in the Shannon Power 
Scheme. 

Before deciding upon the design of the great 
Shannon Power Works, which are now coming 
into operation, a series of experiments with 
models was carried out at the hydraulic 
laboratory of the Technical High School, Berlin, 
under the auspices of Professor Dr. Ing. Ludin. 
The experiments resulted in the selection of an 
arrangement of four deep sluices each nearly 
33 ft. wide and of two shallow sluices, each 
about 60 ft. wide. The power house at 
Ardnecrusha is a reinforced concrete building 
with six corresponding openings to admit the 
water, but at present three only are being 
utilised, for three Francis turbines, with vertical 
shafts direct-coupled to generators running at 
150 r.p.m. These generators will develop about 
90,000 horse-power. | 
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A Column of “Live Steam." 

By *L.B.S.C." 

The Third “* Baby" Arrives. 
Well, brother loco men, I’ve shot a solemn 

resolution all to bits. No; not in a speakeasy, 
friend “ Inquisitive.” After the completion of 
gauge-o ‘‘ Minnehaha,” which was built a 
couple of years ago for Mr. Joe Lozier, notice 
of motion was given, and the motion itself duly 
proposed, seconded and carried unanimously, 
that there wouldn't be any more gauge-o loco. 
motives turned out by this child. The violent 
crop of headaches and troubles with eye-strain 
which the building of that little locomotive 
brought to me, was enough to break the heart 
of an angel—and I’m sure a long way off that 
category—at the time of writing, anyway! The 
evolution of the successful 2j-in. gauge 
Westinghouse pump was a bit of a teaser, too, 
but it was a quicker job and didn't ‘‘ prolong 
the agony," in a manner of speaking, so, we 
managed to survive making a few of them at 
odd intervals. I refused plenty of orders for 
duplicates of ‘‘ Sir Morris "' and '' Minny,” and 
told all and sundry that I wouldn't build 
another o-gauger even for Lord Bermondsey or 
the Duke of Barking Creek. But, alas! for 
good resolutions. Whether the shocking rough 
trip across the Atlantic (and will Mr. Neptune 
kindly inform the p.-way ganger in his division 
that the track between Southampton and New 
York badly needs relaying) had anything to 
do with it, or whether American air suits me 
better, I just can't guess; but I haven't had a 
trace of a headache since we landed, thank 

-able at the time. 

goodness for small mercies. That being so, 
when a worthy friend wanted a gauge-o loco- 
motive ('' just the last one, and no more," said 
he), I fell for it and started in to build her. 
At the time of writing, she is well on the way 
to taking the road on the new N.L.R.R. 
Oil-fired this Time. 

“ Sir Morris” burned coal, '' Minnehaha "' 
was fed on poison-gas (or rather, the stuff 
which generated it), but the latest arrival will 
be fired by a little kerosene torch, or vaporising 
burner. She is a pretty good size for a '* baby," 
and is a fairly correct copy of the New York 
Central ‘‘ Hudson " type 4—6—4, similar to the 
engine in the American Express Company's 
window in the Haymarket, London. The lead- 
ing truck is cut from $-in. steel plate and runs 
on wheels 13/16th in. diameter, solid pattern. 
Main frames are also cut from j-in. steel plate, 
and are shaped exactly as full-size American 
bar frames, but have brass axleboxes and spiral 
springs, and six-coupled driving wheels 13 ins. 
diameter. The trailing truck sides are bronze 
castings ; the big engine has a booster, so the 
wheels are of unequal size, and *'' Josie" has 
one pair 13/16th in. and one pair rj in. dia- 
meter, the latter being turned from a hunk of 
cold-rolled steel bar as no castings were avail- 

The cylinders are practically 
the same as ‘“‘ Sir Morris" and ‘‘ Minny,” but 
are bolted to a heavy smokebox saddle instead 
of direct to frame, and the whole assembly is 
mounted up on the frames similar to big 

Photo by] How Mr. W. F. Koch caught the Loco Fever. [Mrs. Koch. A scene on the Old N.L. Railway. 
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American practice. — * Sir Morris" had 
eécentrics, ‘‘ Minny’’ had Baker gear, and 
‘“Josie’’ has Walschaerts for the sake of 
variety. Valve travel is nearly 3/16th in. ; she 
cuts off at roughly’ 70 per cent. in full gear, 
and can, of, course, be notched up like ‘‘ big 
sister." 

As the boiler is oil-fired, it was made on the 
water-tube system at the request of the future 
owner; however, as the grate space is no less 
than 33 ins. long and 23 ins. wide (as big as 
many 2i-in. gauge engines) on account of it 
being over the four-wheel trailing truck, it 
would make an ideal type of engine to have a 
regular coal-fired locomotive-type boiler. The 
present boiler is 12 ins. long with a 2-in. dia- 
meter barrel. Feed is by a simple hand pump 
in the tender, as the boiler holds a good drop 
ef water and only requires feeding at intervals. 
The burner is a variation of the axle-dodger 
type described in back notes and in my book, 
and the fittings and trimmings are practically 
the same as on ‘‘ Minnehaha.” 

As soon as track tests are through, Mr. 
Calvert Holt has promised to take a photo of 
her for these notes, and if anybody would like 
to build a replica, will give the necessary 
sketches and a few hints and tips. She should 
be more powerful than ''Sir Morris," as she 
carries 25 lbs. higher steam pressure and has 
a larger and heavier boiler. She should go 
around a ro-ft. circle if the leading end of the 
frame is filed to clear the front truck wheels, 
and the rear truck pivoted forward of the 
smaller pair of wheels so that the whole issue 
can swing bodily over like a Bissell truck. The 
drawbar is attached to the rear end of the trail- 
ing truck frame and coupled to the leading 
tender truck, so it doesn't matter a bean how 
much overhang there is, within reason, as the 
engine rear bumper-bar and tender sill are 
entirely free of each other and move quite 
independently. 

She is a fairly simple job to build, the only 
ticklish places in the erecting being the steam 
and exhaust pipes, as connections have to be 
made inside the saddle. As this is only a shade 
over $ in. wide, there isn't much room to play.: 
about in, as you. may guess ; and if any brother. 
loco man has a shot at building a copy of 
** Josie” and gets into difficulties at this point, 
I guess he'd better buy a box of candy or 
chocolates and try the effect of ‘ bribery and 
corruption " on those members of his family 
who have the most delicate fingers. More about 
young “© Josie ’’ later, if ай? well. 

A Shock for the '* Abortionists." 
I saw an incident a little while ago, common 

enough in America, but which in Great Britain 
would give forty-odd fits to those poor mis- 
guided folk who dress up a bundle of wires in 
the shape of a steam locomotive and think the 
result magnificent ; yet, if a steam loco-fan put 
a boiler and a pair of cylinders inside an electric 
locomotive's working costume, lynching would 
be too good for him, in their estimation. Well, 
just where the New York, New Haven and 
Hartford electric tracks join the New York 
Central, near Mount Vernon, there is a flyover 
junction, visible from the roadway. The former 
road uses overhead wires and A.C., and the 
latter third rail and D.C., the motors on the 
locomotives and trains being arranged for either 

system. As the old tin Lizzie hove in sight of 
the junction, I saw a New Haven train headed 
by one of the latest type electric locomotives 
just approaching the flyover. She eased up as 
she crossed the bridge and left the overhead 
wires, dropped her trolley (pantagraph type) 
and started blowing off; just like friend Irvin's 
engine would when he shuts off over the fly- 
over at Finsbury Park on one of the up morning 
rush-hour trains from High Barnet to Moorgate. 

Poor old “ abortionists "—wouldn't they just 
open their eyes wide and think that the order 
of things had been reversed!! But the explana- 
tion is very simple. The train was a “ through " 
express which had been brought to the motive- 
power change-over point by a steam locomotive, 
to be hauled thence to New York by an electric. 
All the trains are steam-heated, and naturally 
the travelling public don't want to freeze for the 
sake of keeping the district around New York 
City free from locomotive smoke and ashes ; so 
all the electric locomotives are fitted with an oil- 
fired boiler for the purpose of keeping the cars 
warm. The safety valve is on top of the cab, 
and does its duty in regulation style. But it 
sure looks peculiar to see some of the electric 
locomotives at the change-over, waiting to take 
their trains into the city, and occasionally 
popping off as if to show their steam sisters 
that they, too, can make a noise in the world 
when occasion arises. Also, it does much to 
dispel that “ dead-as-ditchwater " atmosphere 
usually inseparable from electric stock. Another 
one of the “ little things that matter! ”’ 

How to Fit the Averill Cylinders to the Chassis. 
This is a simple enough job and doesn’t 

require any of the apparatus usually employed 
on setting-up and lining-up operations. I use 
just a big toolmaker’s cramp and a bit of string 
or cotton, that’s all. The first operation is to 
set up the driving axleboxes to running position, 
and this can be done by screwing up the nuts 
holding the axlebox springs so as to get plenty 
of tension on them, and then jamming a piece 
of metal the requisite thickness between the 
bottom of the axlebox and the hornstay or 
pedestal tie. The pull of the spring will hold 
it tight enough to stay put.  T?p: aways set 
the axleboxes to running position when fitting 
side or main rods, valve gear rods or connec- 
tions, axle feed pumps or any other blobs and 
gadgets which derive motion from, or work with, 
the wheels of the locomotive when on the track. 
Beginners especially take heed, and you'll save 
bags of trouble and much heart-burning. When 
at Norbury I had a job sent me from a place 
eight thousand miles away ; the builder had 
erected it with the axleboxes at the bottom of 
the slots, and when he put it on the track he 
said it ‘‘ went all pooey," so therefore fooled 
around for six weeks or so trying to correct it. 
As the axleboxes in running position stood a 
good 3/16th in. off the hornstays, it didn't need 
a Sherlock Holmes to locate the cause of the 
“© pooeyness,"' and a few hours’ work put things 
in shipshape order. Just before we left 
England, I had a letter from our worthy brother 
and he said the engine was doing well. 

Next take the two cylinders off the Averill 

steam-chest, and set the latter in the frames, 
with the spigots projecting through. ће. big 
circular holes. Don’t spring the frame to enter 
the spigots or you may give it a permanent 



February 13, 1930. The Model Engineer and Practical Electrician. 163 

set, which isn’t desirable, but loose off one side 
from the buffer-beam. Now replace one cylin- 
der, set it so that the piston-rod lines up by 
eye with the centre of the driving axle, and put 
the clamp on to hold it in position. Pull out the 
piston-rod as far as it will go; hold a piece of 
string or cotton back up against the cylinder 
cover, and stretch out tightly so that it lies 
directly above and parallel with the centre of the 
piston-rod. If the cotton also crosses the centre 
of the driving axle, the position of the cylinder 
is correct ; if not, shift it till you get that result. 
Tighten up the toolmaker’s clamp so that the 
cylinder will not accidentally shift, and then, 
with a No. 30 drill in a small handbrace, make 
four countersinks in the frame, using the holes 
in the cylinder bolting-face as jig. If by any 
chance you have managed to get the holes set 
so that the drill will not enter straight, use a 
bent scriber and carefully mark off the position 
of the holes with that, carefully centre-popping 
heavily after the cylinder is removed from 
frame. Repeat the process with the other 
cylinder; then take the steam-chest out of the 
frame, and drill the whole lot of holes with 
No. 30 drill ; a block of wood jammed between 
frames will prevent any distortion. Clean off 

Roil Level 

tingly for the wide-spaced double bars and 
allgator crosshead in small work. "They are 
easiest to make, stand up fine to stress and 
wear (and accidents!) and look ‘the real 
goods.’ 

Crossheads when made single-sided with a 
large-headed pin, the head of which is sunk 
in. а pin-drilled recess in the back of the block, 
are quite satisfactory for engines up to ,33-in. 
gauge. If, however, anybody wants a correct 
double crosshead with bearings back and front, 
the deep recess for the little end can (in | the 
absence of a proper milling- machine) be’ cut 
with a slot-drill running at good speed in the 
three-jaw or drill chuck, the slot being formed 
in the end of a piece of steel bar of suitable 
cross-section, clamped to the tool block of the 
lathe апа traversed across the cutter. The 
small piece of steel containing the ‘slot is cut 
off afterwards and machined up to form the 
crosshead. Alternatively, the centre part, can 
be made in the shape of a plain fork, | formed 
by filing or milling; the top and bottom shoes 
are filed up from scraps of steel, tied on with 
a bit of iron binding wire, and finally brazed 
in position, using ordinary soft brass wire as 
a jointing medium instead of spelter. Leave the 

Exhaust boss 

How to Line Up Averill Cylinders. 

the burrs with a file, or a much larger drill 
used as a countersink will do the necessary. 
Replace the steam-chest, and line up the tapped 
holes in it with the drilled holes in the frame. 
The cylinders can then be placed in correct posi- 
tion, and the screws put in. The latter do not 
have to withstand the back thrust of the piston 
as with the usual type of cylinder. ‘Their only 
job is to keep the assembly together and prevent 
it turning. Back thrust is taken up by the 
spigot of port face which enters the steam-chest, 
and the stress is transferred direct to frames by 
steam-chest  spigots. The cylinders can Бе 
removed at any time without disturbing pipe 
connections, etc., by simply taking out the four 
screws and disconnecting the main driving rod 
by pulling out the crosshead or gudgeon-pin. 
Guide-bars, Crossheads and Brackets or Yokes-- 

Suitable for these cylinders can, be made 
according to the sizes given on the “ Fayette ” 
blue-prints ; and if thus, will be suitable for our 
little shunting engine. Guide-bars can be cut 
from 3/16th-in. square silver-steel rod (drill 
rod) and filed up to: shape, or may be just plain 
bars of 3/16th in. by $ in., bevelled off at the 
ends to clear.connecting or main rods. Although 
many :full-sizéd railroads now use the Laird type 
ef guides and crosshéad, and others use a Бох 
crosshead: with. single’ bar, I plump unhesita- 

‘hole in the piston-rod boss. 

or' any other shape desired ; 
file, hacksaw, and patience. 

turning until after brazing 1s through ; and then, 
if the job comes out O.K. and no apple-pie er 
almond-rock about it, set it up in our old friend 
the independent four-jaw chuck and turn the 
bosses for the piston-rods. I have already given 
bags of instructions how to fit crossheads so they 
really do support the piston-rod (іп 95 per 
cent. of the commercial engines I have repaired 
the opposite was the case—crosshead ‘* fitted 
where it touched," and not always then— 
makers please note) so need not repeat, save 
to emphasise that a correct-fitting sharp drill be 
used tó push through the gland and stuffing- 
box ‘when making the correct location of the 

Guide yokes can be 
filed from steel plate,. to '' Fayette " drawings, 

all you need, is a 
Next, valve gears. 

A New Italian Ship Model Testing Tank. 
A magnificently equipped tank for the trial of 

models of ship hulls was completed іп Коте 
in 1929 by. the Italian Government. Тһе tank 
is goo ft; long, 41 ft. wide and 20 ft. deep, and 
the main carriage is designed. for a maximum 
speed. of. nearly: до, ft. per second. The, model 
shaping. machine, in. the workshop.. „attached, to 
the: tank: will take а. model 26 ft..in length. .. 



164 The Model Engineer and Practical Electrician. February 13, 1930. 

Model Aeronautics. | 

Моде! Aeraplane Propellers. 

By W. E. Evans (S.M.A.E.) 
À IRSCREWS screw their way through the 

air like a wood-screw when turned moves 
through a piece of wood; but, as air is not a 
solid, it gives considerably against the pressure 
of a propeller blade, which causes the propeller 
to have a marked percentage of slip. That is to 
say, if a propeller is designed theoretically to 
travel roo ft. forward in тоо revolutions, the 
actual distance traversed may be only 75 or 
80 ft. Allowance for slip must, therefore, be 
made in designing a model propeller for a given 
performance. This percentage of slip may be 
kept fairly low by skilful design combined with 
correct relation between thrust area and resist- 
ance of the machine. The success or failure of a 
flying model depends more upon the suitability of 
the propeller than many people imagine. A 
propeller should be correctly designed, well 
carved and properly balanced to give the best 
possible results. Bent wood propellers were 
almost universally in use many years ago, but 
are now generally discarded as being crude, and 
aero-dynamically inefficient. They are, there- 
fore, omitted from this article. 
Metal Propellers. | 

Metal propellers, I believe, will soon super- 
sede the carved wood propellers for efficiency. 
As I have not yet had an opportunity of carry- 
ing out a series of tests with these, the subject 
of metal propellers must be left for a future 
occasion. But so far as my observation goes 
I am of opinion that because metal propeller 
blades can be much thinner than wood blades, 
the resistance is less, revolutions are greater 
and therefore the forward speed and static 
thrust is greater for the same power applied. 
Designing a Propeller. 
The propeller of a model aeroplane should be 

the final part of the complete machine to be 
designed and made because there are important 
factors to be considered, and they are—the wing- 
loading and the resistance of the model at 
various speeds. These cannot be accurately 
ascertained from drawings as the materials 
required cannot be accurately weighed,- and, 
therefore, the wing-loading cannot be known, 
although this may be fairly well estimated by 
an experienced builder. Having finished the 
model excepting propeller, we can find the wing 
loading by weighing the model and adding the 
weight of a suitable propeller and measuring 
the area of the plane; then, by rule of propor- 
tion, we obtain the number of ozs. per square 
foot of lifting surface. Suppose a model weighs 
12 ozs. and has a wing area of 2 sq. ft., the 
loading is 6 ozs. per sq. ft. 

Flying speeds, that is cruising speeds where 
a model flies a horizontal course, vary as the 
square root of loading. Opposite is a useful table 
of cruising speeds in miles per hour and feet 
per minute for various loadings from 4 to 
8 ozs. 
Then there is hardly anything known at 

present about the resistance, or drag, of model 
aeroplanes, and herein lies an important field for 

quarter the weight of the model, i.e., 

experiment by aero-modellists, a suitable group 
of whom would be the Research Committee of 
the Society of Model Aeronautical Engineers. 
For the present we must be content with the 
bald statement that it is necessary for a pro- 
peller to give a static thrust of at least one- 

a machine 
weighing 12 ozs. must have a propeller which 
will give a static thrust of 3 ozs. at the number 
of revolutions at which it should fly the model. 
Static Thrust. 

As a member of the Research Committee of 
the S.M.A.E., I have tested about fifty model 
aeroplane propellers, all of то ins. diameter, to 
get comparable results. The apparatus for 
carrying out these tests was exhibited on the 
stand of S.M.A.E. at THe Море. ENGINEER 
Exhibition, 1929, so will not be described here, 
but a feature of the apparatus is complete 
absence of friction owing to the motor and 
revolution indicator, in fact, everything except 
the scale for reading the number of ozs. thrust 
being suspended by fine wires. Some import- 
ant results were obtained. Firstly, it was 
established that when the number of revolutions 
were increased so per cent., the static thrust 
increased 70 per cent. or more. Similarly, when 
the revolutions were doubled, the static thrust 
was increased by 170 per cent. Therefore, 
although a propeller may not fly a model at the 
usual number of revolutions, it will do so if 
the revolutions are increased sufficiently. But, 
of course, duration will be sacrificed to attain 
this end. Secondly, the static thrust of ro-in. 
propellers of good design and medium pitch is 
approximately 13 ozs. at 1,000 revolutions per 
minute. Therefore, this size propeller cannot be 
expected to fly a model weighing 8 ozs. or more 
at that speed. At 1,500 revolutions the thrust 
rises to 3 ozs., but this is faster than the 
majority of propellers are driven. The maxi- 
mum thrust at 2,500 revolutions is over 7 ozs. 
This is the result of the maximum output cf 
,motor, but graphs indicate that at a still greater 
“number of revolutions the static thrust would 
still increase at the same rate as before up to 
an unknown point. 

Loading. ^ Miles per hour. Feet per min. 
4 OZS I2.0 1,056 
4$ 5» — 12,7 1,122 
É y 13.4 1,152 
52 5 14.1 I,212 
6 po I4.7 1,296 

6$ 5, I5.3 1,344 
S ois | 15.9 1,398 
ae эз 16.4 1,446 
Ө yy o 17.0 1,494 

Blade Width and Diameter. 
Thirdly, the best results so far as static thrust 

is concerned are obtained if the blade width is 
kept to medium proportions, being neither 
narrow nor wide. The best width for a pro- 
peller of то ins. diameter was found to be 
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1 3/16th ins. Above and below this width the 
static thrust fell off. This was determined by 
gradually reducing a wide blade to a narrow 
blade. 
Weight of Propeller. 

The weight of a propeller should also be 
taken into consideration, which few except the 
ultra light-weight model. builders do. 

However, the inexperienced model flyer 
should not start off with a light-weight propeller 
because he will probably very soon break it, for 
reasons which need not be gone into here. But 
an impression prevails that a heavy propeller has 
a flywheel effect which helps to keep up its 
speed. This is a fallacy. Any model engineer 
knows that the heavier the flywheel the more 
power required to drive it at a constant speed. 
The same applies to propellers, and consequently 
a light propeller requires less power to drive 
it than does a heavy one. What really happens 
is when the power is shut off a heavy propeller 
will continue to run for a little longer time than 
a light one, which is no advantage. 

The weight of the 12-in. propeller to be 
described later was exactly i oz., the minimum 
weight allowed by the rules of the static thrust 
competition. It was made of walnut wood, 
laminated. 
Shapes of Blades. 
Many designs of propellers have been tested 

on the “ Thrustometer," as it has been aptly 
named by the Harrow Scientific Society, but 
none has given such good results as the old 
Chauviere pattern. This type has been super- 
seded by more symmetrical designs in full-sized 
work owing to the unequal stresses imposed 
upon it at high speeds and constant danger of 
distortion and fracture. But this matters little 
in model work, as the blades are strong enough 
to resist all strains imposed on them in actual 
flying. A symmetrical design is frequently met 
with on commercial model aeroplanes, the chief 
reason being its immunity from breakage with 
rough landings in the hands of those who have 
never handled a model aeroplane before. 

(To be concluded.) 

Society of Model Aeronautical Engineers. 
The Annual General Meeting was held at the 

Y.M.C.A., Tottenham Court Road, London, on 
Tuesday, January 28, when the following 
officers were elected for the year: President, 
Air Vice-Marshal Sir W. Sefton  Brancker, 
K.C.B., A.F.C.; Vice-Presidents, Dr. A. Р. 
Thurston, D.Sc., F.R.Ae.S., M. I.A.E., 
M.I.M.E., and R. M. Balston, Esq. ; Chairman, 
А. F. Houlberg, Esq. ; Vice-Chairmen, W. Е. 
Evans, Esq., and R. Langley, Esq.; Hon. 
Secretary, S. б. Mullins, 72, Westminster 
Avenue, Thornton Heath; Hon. Treasurer, 
W. E. Evans, 20, Thurlby Road, Wembley ; 
Competition Secretary, S. H. Crouch, 23, 
Mayfair Avenue, Ilford; Technical Secretary, 
R. N. Bullock, 76, Boyne Road, Lewisham ; 
Councillors, Messrs. S. R. Badley, J. E. Pelly 
Fry, J. van Hattum, S. C. Hersom, B. K. 
Johnson, H. E. Onion, D. A. Pavely, W. J. 
Plater. 

Meetings to be held on the following dates at 
the Y.M.C.A., Tottenham Court Road, W.C., 
were arranged: Tuesdays, February 18, March 4 
and 18. All meetings commence at 7.30 p.m., 
and full particulars will be published shortly. 

The meetings are free to all members of the 
S.M.A.E., affiliated clubs, and anyone interested 
in model aviation wil be heartily welcomed. 
Visits.—Following the very successful visits 

to the factories of the Desoutter Aircraft Co. 
and Messrs. Hawker recently, a further outing 
has been arranged for March 1, when Dr. А.Р. 
Thurston will conduct a party over the 
aeronautical section of the Science Museum, 
South Kensington (South Kensington Station, 
District Railway). There will be no charge, 
but members of the S.M.A.E. or affiliated clubs 
who wish to join this party should notify the 
hon. secretary by post-card as soon as possible. 
The place of meeting will be the entrance to the 
Science Museum, and the time 3 p.m. 

Hon. Secretary, S. G. MULLINS, 72, 
Westminster Avenue, Thornton Heath, Surrey. 

The Model Aircraft Club. 
(T.M.A.C.) 

The flying season of The Model Aircraft Club 
will begin on Saturday, March 1, at 2.30 p.m., 
on Wimbledon Common (near the Windmill), 
when a grand display of flying models will be 
held, including petrol, compressed air, rubber 
driven, heavy and light models. All members 
should make a special effort to be present. 

Will all members of T.M.A.C., provincial 
or otherwise, make a note in their diaries that 
the first Saturday in the month is booked for 
competitions and displays under T.M.A.C. 
rules during 1930. Rules and full particulars of 
meetings will be published at an early date. 

All communications should be addressed to 
the Hon. Secretary, A. E. Jones, 48, Narcissus 
Road, West Hampstead, N.W.6 (Phone, 
Hampstead 8363). 

The Model Aircraft Construction Society. 
Our first meeting took place on January g. The 

following resolutions were adopted :— 
(a) The aims and objects in view comprise a 

scientific study of the problems of flight in the 
least expensive way. 

(b) Officers elected: Gliding Instructor, Mr. 
F. Granger; Hon. Secretary, Mr. F. A. Lowe; 
Hon. Treasurer, Mr. H. Worrell; Committee, 
Captain Narbeth and Mr. P. Reynolds. 

(c) Subscription would be nominal for work- 
ing expenses only, any expenses incurred with 
full-size gliding will be footed separately, also 
prizes for model competitions. 

(d) A generous offer of a complete biplane 
glider, ‘‘ The Linnet," was readily accepted 
under the conditions presented by the donors, 
Messrs. Granger Bros.; the glider is a single- 
seater fuselage biplane, with wings mounted 
high. 

(e) As it is desired only to increase member- 
ship with really enthusiastic presonnel, all new- 
comers must be voted into the Society ; further, 
the Society will not seek recourse to any form 
of advertising, the only publications in future 
will be a monthly report of our activities to THE 
Море. ENGINEER and the S. M.A.E. journal. 

(f) A private gliding and model flying ground 
has been secured ; our first meeting in full force 
will take place on Easter Saturday. 

(g) The question of affiliating to othet 
Societies is being considered. 
Hon. Secretary, Francis A. Lowe, 24, 

Bramcote Road, Beeston, Notts. 
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Selections from Queries recently replied to. 
3534. Electrical and Scientific Instrument Makers. 

—W. W. (Cape Town, South Africa). 
Q.—As a reader of THE Море. ENGINEER since 

1901, I shall be glad if you will let me have the 
addresses of the following firms: (1) The Universal 
Electric Supply Co. (at one time Manchester); 
(2) Messrs. W. Watson & Sons (scientific instrument- 
makers); (3) Cambridge Scientific Instrument 
Makers; (4) Messrs. Ambrecht, Nelson & Co. (sup- 
pliers of radio-active substances, at one time of 
71, 73, Duke Street, Grosvenor Square, London, W. 
A.—We append the required information :—(1) 

Now, Voltalite, Ltd., 4, Frederick Road, Pendleton, 
Manchester ; (2) IF; High Holborn, London, W.C.I; 
(3) Cambridge Instrument Co., Ltd., 45, Grosvenor 
РІасе, London, S.W.1; (4) now, А. Nelson & Co., 
73, Duke Street, London, W. 

3489. Electric Heating Apparatusx—W. McL. 
(Nossend). 

Q. ain resist- 
ance wire for electric heaters, also price and quantity 
required for same working on 240 to 250 volts 
25 cycles at about 2-3 amperes. 
A.—A kind of wire much used for electric heaters 

is nickel chrome. It can be obtained from the 
London Electric Wire Co. and Smiths, Ltd., Anchor 
Works, Playhouse Yard, Golden Lane, London, E.C. ; 
possibly the Economic Electric Co. could supply this 
or a similar kind. You will have to experiment. 
We suggest about 14 yards of this wire, No. 28 
gauge, for a trial to take a current of about 
2 amperes. The construction of electric heating 
appliances is a section of electrical work requiring 
experiment and experience. 

3488. Fitting Engine and Boiler in Metal Hull.— 
R. W. (Gillingham). 

Q. at is the usual way of fixing engines and 
boilers to a metal hull boat? I have recently had 
a model tramp steamer given to me, and wish to 
finish it off in the most practical way. The boat 
is roughly 5 ft. in length and 1 ft. beam, and is 
built-up of sheet zinc. 
A.—We suggest that you solder brass blocks or 

cross bearers to the inside of the hull and drill holes 
in these first which can be tapped to receive holding 
screws or left plain to receive bolts, according to 
the arrangement adopted. If the engine is not pro- 
vided with holding-down lugs, these can be attached 
to the base. The boiler might be held by thin brass 
straps passing around it and provided with means of 
attachment to the holding-down pieces; it might 
rest in hardwood blocks. Thoroughly wash the 
joints between brass and zinc and paint over them 
to guard against electrolytic action. Sometimes the 
entire plant of engine and boiler is mounted upon 
a base of sheet metal and this arranged to attach 
to holding blocks or bearers by screws or bolts so 
that the whole plant can be lifted out. Experiment 
first with soldering blocks on to a piece of sheet 
zinc. Our book, '' Machinery for Model Steamers,” 
price 6d., post free, may interest you. 

3486. Wire for Medical Coil.—G. B. (Norwich). 
Q.—I am making а 4-volt medical coil. Will 

you tell me the S.W.G. for the primary winding, 
also necessary quantity of enclosed sample for the 
secondary winding? 
A.—The wire you send is approximately No. 37 

gauge double silk covered copper wire. The quantity 
will depend upon the dimensions of the coil. A 
description of a medical shocking coil is given in 
Chapter 3 of our book ‘‘ Induction Coils for 

Amateurs," price rod., post free. This coil takes 
about 16 ozs. of wire in the secondary winding. 
The primary winding consists of about 4 to 5 ozs. 
of No. 20 gauge D.C.C. copper wire. А condenser 
is not required and should not be used, it would 
cause the shock given to be too violent. Your No. 37 
gauge wire will serve quite well for a secondary 
winding. There is no particular quantity, within 
limits of reasonable proportion, the greater the 
number of turns of wire in the secondary the more 
powerful will be the shock effect. 

3535. Fayette.—L. E. V. (Tooting). 
Q.—I cannot quite understand the dimensions 

given for the clearance radius for bogie wheels in 
the main frames. Please explain how the 15 ins. 
given on the drawing is arrived at. 
A.—In reply to your query re clearance radius for 

bogie wheels in the main frame, and your statement 
that the 18 ins. figure given is wrong; we think that 
if you set out the dimensions correctly the distance 
question will come out to 18 ins. as near as possible, 
and the radius 1 1/16th ins. also must be adhered 
to, to give a safe working clearance. You have 
evidently come to a wrong conclusion by assuming 
that the centre of the radius is level with the bottom 
of the frame, but this is not so. This centre is 
actually 9/32nd in. below the bottom of the frame, 
the top of the 1 1/16th-in. radius being 1 7/32nd іп. 
from the top of the frame. This is found from the 
position of the bolt holes for the cylinder, the centre 
line through which is also the centre line through 
the driving wheels, and which dimension it will be 
seen works out at т 5/16th ins. from the top of the 
frame. Owing to the wheels being sprung this 
fixed wheel centre does not exist. 

3536. Fayette.—L. Н. W: (Birmingham). 
Q.—I am building Fayette, and, knowing very 

little about it, cannot understand the following : 
Inside length of.valve chests т 5/16th ins. Overall 
length of valve buckle 7 in. + two i-in. bosses = 
1i ins., leaving maximum available space for travel 
of + in., whereas the valve, being 7 in., requires to 
travel at least 3 in. to open ports at all at either end 
of stroke. Also, Baker gear only gives х in travel, 
So ports do not open at all. Would it be satisfactory 

„to reduce lap from 4 in. to 1/32nd in., making valve 
11/16th in.? It would the open ports with j-in. 
travel. If there are any other readers in this district 
(South Birmingham) who are building Fayette (or 
any other type), I should be very grateful if you 
could put me in touch with them. 

A.—In reply to your query in connection with the 
valve travel of Fayette cylinder valves, we think that 
if you adhere to the drawings, the valve travel in 
full gear will come out just under & in. We would 
not advise you to reduce the lap to 1/32nd in., as 
this would give a very late cut-off, and the engine 
would use an enormous amount of steam even when 
linked up. With regard to the question of inside 
length of the valve chest, this is correct, but the 
valve spindle guides should only screw in about half 
the thickness of the valve chest, that 1s, the screwed 
part of the guide should only be about j in. long 
whereas the drawing shows them cross hatched the 
full thickness of the chest. This, of course, allows 
the bosses of the valve buckles to partly enter the 
tapped holes in the chest at each end of the stroke. 
We would advise you to look up the articles on 
Baker valve gear in THE MODEL ENGINEER dated 
July 5 and r9, also August 2 and 9, 1928. 
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Building Rotor for ‘‘ The Model Engineer" A.C. 
1 h.p. Motor. 

Dear SiR,—In your issue of January зо I 
notice a suggestion from one of your readers for 
building up the rotor of the 1 h.p. A.C. motor for 
which I contributed some notes recently. ‘This 
method of brazing the rotor bars to a copper ring, 
either internally or externally, is never likely to 
result in such a sound electrical job as the way 
described in the original article. It is admittedly 
easier, but all who are out to make a really good 
job of the motor should beware of making any modi- 
fications of this nature, even though they may be 
easier to carry out. The performance characteristics 
of a squirrel-cage induction motor are so inseparably 
bound up with the question of rotor resistance that 
one has to be extremely careful over the question 
of “© joint resistance " between rotor bars and end 
rings. If the maker of the motor in question should 
not feel competent to braze up his rotor with the 
bars through the end rings, the best alternative is 
to mill a 3/16th-in. slot across the two ends of each 
rotor bar to a depth of 3 in. and drive copper end 
rings into these slots, brazing up the lot solidly after- 
wards. To render the method described by your 
correspondent satisfactory it would be necessary to 
alter the shape of the rotor bars to the section of 
an inverted letter —, utilising the flat at the bottom 
for brazing to the rings. Mechanical strength in 
these jobs is quite a secondary matter in comparison 
with electrical conductivity and a high-resistance 
rotor will give an unsatisfactory speed characteristic 
when the machine is on load.—Yours, etc., 

A. H. Avery. 

Making Small Electric Motors Self-starting. 
Dear Sir,—Reference to the letter in THe MODEL 

ENGINEER issue dated January 23, page 96, by F. 
Helsmoortel, of Antwerp. I wonder if your corre- 
spondent has tried sloping the slots in his armatures? 

Some time ago I had an order for a quantity of 
the '' Edison " type of model boat motor for 4-6 
volts, one of the stipulations being that they must 
be self- starting. I designed these motors with eight- 
section drum armatures running in field magnets 
as per rough sketch (not reproduced), the tunnels 
being properly bored out (I have a few of the cast- 
ings still on hand). When mounting the stampings, 
I made the slots form a slight spiral, not straight, 
and parallel with the shaft. I found that about 
1/16th of the circumference about correct, t.e., the 
tooth at one end of the armature being in the posi- 
tion of its ** next door " slot at the other end of 
the armature. Both discs . 

and cylindrical commuta- 
tors were tried, but results 
were about equal, and, 
owing to restricted space, 
disc commutators were 
finally decided upon. It is 
taken for granted that all 
likely spots for friction 
received attention by Mr. 
Helsmoortel ? 

I offer the above in case 
Mr. Helsmoortel has not 
tried this, and should he 
decide to Яо so, I should 
like to hear results.— 
Yours faithfully, 

Gro. C. SMITH. 

Dear Sir,—Replying to 
the letter of Mr. F. 
Helsmoortel in your issue 

i. Jrom OUR READERS 

The 3-in. Scale Locomotive by Mr. G. G. Buick 
referred to on рабе 143 last week's, issue. Cylinders 
2} ins. by 4$ ins.; boiler pressure 200 Ibs.; dia. 
drivers 12 ins.; bogies 6 ins.; length 7 ft. 8 ins. 
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"PRACTICAL LETTERS} 
of January 23, it is probable that the trouble of 
his small motors failing to start is due to the 
armature slots being straight, i.e., parallel. to the 
centre line of the spindle, and would be over- 
come by staggering the slots in the manner shown 
in the accompanying sketch. 
„Мапу eight-pole stampings for riodula have very 

large slot openings compared with the tooth width 
and are apt to lock. 

Should the above fail to effect a remedy, try one of 
the following (a) rock brushes slightly backwards, 

Diagram showing Arrangement of Armature Stamping. 

(b) increase the air-gap between the armature and 
poles, or (c) put twice as many commutator seg- 
ments as slots and wind two coils per slot.—Yours 
faithfully, 

S. F. PuirPorr, A.M.I.E.E. 

DEAR SIR, reply to your Antwerp corre- 
spondent's letter on above in your issue of 
January 23 last: if nine divisions (or ѕоте multiple 
of three) instead of the eight were used, the motors 
ought to be self-starting.— Yours faithfully, | 

Сесп. К. F. EUSTACE. 

Magnalium: For Engine Pistons, etc. 
Dear Sir,—Re M. Suzor's letter some time ago 

concerning the metal of his piston of his. famous 
racing petrol engine. I think magnalium is the 
same as the electron he refers to, and should suit 
his engine. 

This is an alloy composed of magnesium. and 
aluminium. It is lighter than aluminium, and is a 
stronger and tougher metal, its эр strength 
ranging from 14 to 21 tons per sq. in., according to 
its composition. Good, sound, те castings сап 
be made from it, while. it rors well .in rolling, 
filing or turning. Further, it can be soldered, 

forged and welded. The 
melting point ranges from 
1,1849 Fah.. .to,, 1,4289 
čah., according to the 
alloy. It is a good, con- 
ductor of heat, the specific 
heat being 0.21859 Fah. 
The alloy can. be turned 
апа faced аё һе. same 
speed as brass. The tools 
should be keen edged to 
do good work, апа will 
work beter if kept lubri- 
cated with turpentine, 
petrol or vaseline. The 

alloy takes a high polish, 
silvery-white, with rotten 
stone, tripoli, or rouge, 

and will retain its polish. 
—Yours respectfully, 

EpwarD Е. Evans. 
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Petrol Motor Castings. 
Dear Sir,—Will you please let,me have the name 

and address of a firm who supply castings for petrol 
motors up to 4 h.p.?—Yours ыр, 

J. Н. SMITH. 
{Сап апу reader supply this information ?— 

Ed., MODEL ENGINEER. ] 
" 

Clockmaking. 
Dear Sirk,—I was much interested in Capt. 

Somerville’s remarks ve pendulum with Invar rod 
and cast-iron bob, for I am about to make a very 
similar one for a regulator. Would Capt. Somerville 
give some details as to its rate, length and size of 
suspension spring; also its material thickness. Type 
metal is often recommended for bobs in connection 
with Invar. Has it any advantages ?— Yours, etc., 

'" ANOTHER M.B.H.I." 

Institutions and Societies. 

The Society of Model and Experimental Engineers. 

MEETINGS.—At Caxton Hall, Westminster, at 
7 p.m. Thursday, February 20, lecture by B. К. 
Dunbar Kilburn, Esq., M.A. (member), on ‘* Tides." 
Members are specially requested to note that this 
will be a Ladies’ Evening. It is hoped that every 
member will do his best to bring a lady. Friday, 
March 7, Competition, Track and Model night. 
DiNNER.—The Annual Dinner of the Society will 

be held on Saturday, April 5, at Pritchards’ 
Restaurant, Oxford Street. "Tickets, price 7s. 6d. 
each, may be obtained of the Secretary or of any 
member of the Council. 
WonksHoP. — To-morrow evening, Friday, 

February 14, a '' Gadgets " evening at the work- 
shop. We have not had one of these evenings for 
some time. There ought to be quite a number of 
new things to be shown. Members who attend 
to-morrow evening will be sure of an interesting 
time, and if they will bring something to show and 
explain, they will be doing their bit. Ordinary tools, 
etc., are not wanted on this occasion, but we should 
like to see some of your special ‘f brainwaves.”’ 

On Friday, March 21, Col. A. F. Marchment, 
D.S.O., M.C., T.D., one of our newer members, will 
give a demonstration on the method of producing 
the mottled finish which is sometimes seen on high- 
class tools and which is so much admired. At the 
recent meeting on January 28, Col. Marchment 
showed some beautifully made and finished tool- 
holders with some lovely mottling. On being asked 
to demonstrate the method of getting this finish, 
Col. Marchment immediately consented to do so. 
Will not some other members follow this excellent 
example? A demonstration on lacquering would be 
very welcome. 

Information on any matters pertaining to the 
S.M.E.E. may be obtained from the Secretary, 
К. W. WRIGHT, 202, Lavender Hill, Enfield. 

Institute of Patentees. 
LECTURES.—At Caxton Hall, Westminster, 

London, S.W., on Thursday, February 20, at 
8 p.m., “ Scientist Looks at Spiritualism,” by Prof. 
A. M. Low, D.Sc., A.C.G.l,, M.I.A.E., F.C.S., 
F.Inst.P.I.; chairman, the Rt. Hon. The Lord 
Askwith, K.C.B.; admission free. 

Bolton S.M.E. 
The newly formed Society for Bolton and district 

has room for a few more members. Interested 
readers are invited to write or call. 

Hon. Secretary, A. TAYLOR, 203, Hatfield Road, 
Bolton. 

Leicester Society of Model Engineers. 
Next ‘MEETING.—Friday, February 14, at 8 p.m., 

in Swiss Café, Welford Road, open meeting. 
Secretary, J. H. Ruivey. '' Earlsdon," Scraptoft 

Road, Leicester. 

Transport Observation and Models Society. 
The Committee is now engaged on the summer 

programme, which will include visits to garages, 
engine sheds and other places of transport interest. 

The last two meetings of the winter session will 
be held at the Adelphi Hotel, John Street, Strand, on 
February 19 and March 19. At the former a paper 
will be read on the '' Midland and Great Northern 
Joint Railway," and the latter a paper on the 
'" London Omnibus." 

Full particulars of the Society may be had from 
the Hon. Secretary, S. M. W. Hann, 7, Shirley 
Road, Croydon. | 

The Model Power Boat Association. 
The Annual General Meeting will be held at 

Headquarters, ‘‘ The King and Queen," Foley 
Street, off Great Portland Street, on Saturday, the 
15th inst. Committee meeting at 6 o'clock, general 
meeting starts at 6.30. It is hoped that all members 
will attend, as the season's fixtures and other 
important business is on the agenda. 

The West London Model Power Boat Club. 
SAILING WATER, ROUND POND, KENSINGTON.’ 

The Annual General Meeting | was M held on 
January 26. The officers elected for the ensuing 
year are: Chairman, Mr. Oakley ; Vice-Chairman, 
Mr. Wilby; Committee, Messrs. P. Anderson, W. 
Butler, S. Haltorp; Hon. Secretary and Treasurer, 
W. Thornton Parry. 

Mr. Butler, having scored the highest number of 
points for the year, was duly presented with the 
annual trophy cup. This cup now becomes the 
property of Mr. Butler, he having won this trophy 
on three occasions. Mr. Butler also won the cup 
presented by the club to members for the highest 
aggregate score for the year at the Model Power 
Boat Association Regattas. 

Hon. Secretary, W. THORNTON PARRY, 2А, 
Ennismore Gardens Mews N., S.W.7 

Notices. 

The Editor invites correspondence and original contributions 
on all small power engineering, motor and electrical subjects. 
Matter intended for publication should be clearly written on one 
side of the paper only, and should invariably bear the sender's 
name and address. It should be distinctly stated, when sending 
contributions, whether remuneration is expected, or not, and all 
MSS. should be accompanied bv a stamped envelope addressed 
for return in the event of rejection. Readers desiring to see the 
Editor personally can only do so by making an appointment in 
advance. 

AM subscriptions and correspondence relating to sales of the 
paper and books to be addressed to Percival Marshall & Co., Ltd., 66, 
Farringdon Street, London, E.C.4. Annual Subscription, £1 1s. 8d., 
post free to all parts of the world. 

All correspondence relating to Advertisements and deposits to 
be addressed to THE ADVERTISEMENT MANAGER, “The Model 
Engineer," 66, Farringdon Street, London, E.C.4. 

Sole Agents for United States, Canada and Mexico: Spca and 
Chamberlain, 120, Liberty Street, New York, U.S.A., to whom all 
subscriptions from these countries should be addressed. Single 
copies, 14 cents ; annual subscription, 5 dollars 50 cents, post free 

Contents. 
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For particulars of Rates, Еіс., see previous issues, owing to pressure of space this week. 

Watch Repairers.—Tools, Material, Watches, 
Clocks, Gramophone Parts. List free. Repairs 
guaranteed. All parcels fully insured. Illustrated 
lists Tools and Materials, 6d.—BLakiston & Co., 
Ainsdale, Lancs. — 

B.A. Screws, Nuts, Washers, assorted gross 2s., 
list 2d.; small Whitworth Screws, assorted gross, 
brass 3s., steel 2s. 6d.; trade supplied.—J. H. 
BENNETT, Station Road, Willesden Junction. 

Mechanics’ Overalls at Pre-War Prices.—2s. 11d. 
strong blue or brown drill. Washing and wear 
guaranteed. Direct from factory at makers’ 
prices. A p.c. brings patterns, inch tape and self- 
measurement chart.—CumRREY & Co. (Dept. B.), 
9, John Street, Thomas Street, Manchester. 

Screws, Nuts, Washers. List frec.— Ep wARD 
EMPSALL, Trentham Place, Dewsbury Road, 
Leeds. 
Bookbinding.—We supply Official Publishers 

Cover and bind your parts with strong cloth 
oints. Returned carriage paid for 4s. 6d.— WILLs, 
ookbinder, 123-125, Church Street, Croydon. 
Transfers in Oil Colours. Duy from actual 

makers. Wood Inlay, Floral, Dutch, Japanese, 
Birds, Trade Signs. Selection any kind, ls. 6d. 
Includes catalogues.—Below. 

Cye.e Lining Transfers, self-fixing. All usual 
eolours. Child could apply. 15. set.—Below. 

Doll’s House Brickpapers, Wallpapers, etc. 
Samples 2d.—E. К. AxoN-HARRISON, Jersey. 

** Model Engineer," Vols. 1, 2, 3, in original 
bindings and períectly good condition ; a unique 
opportunity, as these volumes are now out of 
print; best offer secures. Apply quickly.—Box 
1338, MopEL ENGINEER Offices. 

Springs ! Springs ! Assorted, compression and 
expansion. Twelve varieties from 4” to 2”. 2s. 
for one gross, post paid. 100,000 already sold.— 
Scanns, Lro., Kirkgate, Leeds. 

Cheap  Printing.—1,000  Billheads, 35. 6d.; 
samples free.—CRETEWAY Press (22), Buxted. 
Sussex. 

Special Brass Brazing Spelter, 9d. oz., post free.— 
Deane, Mounts Road, Wednesbury. 

Swift’s 1" Objective, 155. ; Polarizer and Analyser, 
25s.; Side Silver Reflector on Stand, 15s.; Sub- 
stage Abbe Condenser, 17s. 6d.; Large Eyepiece, 
1".27, 3s. 6d.; all standard sizes.—Heratu, 28, 
Loughborough Road, London, S.W.9. 
Why Pay 3s. 4d. per oz. for Silver Solder when 

material of identical characteristics can be obtained 
for 3s. 4d. per lb.? Try sample piece for 6d. It 
melts at the same temperature.—DUuNN, 35, 
Faringdon Road, Plymouth. 

Aeroplane Wheels, new, fitted with Dominion 
26x24 heavy tread tyres, and new tubes. Pair, 
complete with axles and bushes, 70s., carriage 
forward.—Below. 

Sheet Aluminium, 24x11” approx., 1s. 3d.; 
Chamois Leathers, 16x10", 1s. 9d.; Spanners, 
assorted dozen, 3s. 6d.; Files, re-cuts, assorted 
dozen 4s.—Below. 

Bolts, Nuts Washers, etc., 7-lb. bag, 4s.; 
Trench Periscopes, in case, 2s. 3d.; Hacksaw 
Frames, with blade, 1s. 6d.— Below. 

Above Postage Paid. Send for free list.— 
Corey, Lro., Ordnance Works, Queen Elizabeth 
Road, Kingston-on-Thames. (’Phone 0365.) 
To Collectors of Genuine Antiques.—A genuine 

Antique Chippendale Grandfather Clock, with 
Spanish mahogany case, made by Chippendale, 
brass and silvered arched dial, and original 8-day 
movement, in going order; triple-wind, ‘ going," 
* striking" and ''chiming "; museum piece; 
price 200 guineas; seen in London.—Write in 
first place to С. GENTRY, 66, Farringdon Street, 
London, E.C.4. 

Typewriters, Remington, Underwood, Smith- 
Premier, Oliver, Yost, from £2 10s., guaranteed ; 
great bargains.—TATTERSALL, Union Street, 
Accrington. 

Billheads, Letterheads, Post Cards, Envelopes, 
100 1s. 10d., 200 2s. 10d. Real quality printing 
for any business office. Stamp brings bargain 
list.—TayYLor (M.), Printer, Rawdon, Leeds. 

2,000 Army Gas Masks, 11d. each, 2 for 1s. 6d., 
post free.—FRANK, 67, Saltmarket, Glasgow. 

Lucas Signal Lamps, complete, 12s. 6d.; new, 
185. 6d.—F RANK, 67, Saltmarket, Glasgow. 

Medical Coils, powerful hand magnetos, 3 mag- 
nets, 105. 6d. ; worth double; post free.—FRANK, 
67, Saltmarket, Glasgow. 

Engineers, Mechanies, Model Workers.—We can 
cut wheels from 4” up to 12 ft. diam., any material, 
any kind of bevel, spur, ratchet or screw gear. 
Clean finish, moderate prices, singles or quantities. 
Quotations submitted to old pattern or detailed 
sketch.—YouNcG & Sow, Wheelcutters, etc., 
Chippenham, Wilts. 

New Bolts, Nuts, etc., bright steel, slightly soiled, 
suit motor and general engineers, cwt. bag 16s. 6d. ; 
sample 9 lb., 3s. 9d., post free.—Below. 

2 B.A. and 4 B.A. Steel Bolts, new, assorted to 
5” long, 300 2s. 9d., post free —Below. 

Magneto Screws, assorted for all leading makes, 
3s. 6d. gross; Assorted Carbons, 3 doz. 3s. 6d. ; 
Magneto Armatures, adaptable for many leading 
makes, with condenser, less slip ring, 5s. each, 
guaranteed.—MARCHANT, Tiptree, Essex. 
+ h.-p. Petrol Engine, tanks, etc., 40s.; + h.-p. 

A.C. Motor, 75s.; Car Dynamos, 7s. 6d., 10s. ; 
“ Adana" Printing Machine, 20s.; ‘‘ Empire” 
No. 2 Typewriter, 30s. ; “ Ensign ” 1-plate Camera, 
30s.; particulars, stamp.—WILson, 17, Roberts 
Road, Walthamstow, London, E.17. 

** Practical Workshop Mechanics °° (illustrated), 
post free 10$d..-BENTLEY’s PUBLISHING Co. 
(Dept. M.E.), Halifax. 

When communicating 
with Advertisers our readers will 

avoid delay if they will kindly 

state requirements clearly 
—whether ordering goods or merely 
sending an inquiry. A stamp 
should be enclosed when asking 

for lists or particulars. 

Model Torpedo Boat Destroyer, post free 4d.; 
Motorless Airplanes, genuine record flight, 1,000 ft., 
post free 1s. 6d.—Below. 

Roller Skates, ball bearing, 10s. 6d. ; Ice Skates. 
screw-on, finest hollow-ground blades, 12s. 6d., 
post free.—Below. 

Electric Cycle Lamps, ‘‘ Ever-ready," complete, 
post free, 3s. 6d. All Sports Requisites supplied,— 
Bookrns' Sports Stores, The Parade, Golders 
Green, London, N.W.11. 

1s. Any Lot, post free :— 
12 ft. Silver Steel, assorted to 3/16". 
Six High-speed Twist Drills to 3/16". 
Three Best Whitworth Taps, 1^, 5/32”, 3/16". 
Eight Sizes Straight Flute Drills to 5/32", 3/16’, 

or 1", best for brass. 
One Standard Taper Pin Reamer, small. 
Four Five-sided Hardened and Ground Broaches. 
One dozen best Twist Drills, to 5/32". 
Three smal] Carborundum Wheels, assorted. 
1,000 Aireraft Rivets, assorted, for model work. 
200 Serews, Nuts and Washers, best assortment. 
One Right or Left-hand Die and Tap, 2 B.A., 

1”, 9/32”, 5/16”, B.S.F. 
20 Assorted Best Twist Drills to 1/16”. 
1 Gross Each 4", 5/32", 3/16" Steel Washers. 
12 Assorted Terry's Expansion, Compression and 
Flat Springs.—Brooxs, Engineers, Poulton-le- 
Fylde. 

Gas Stocks and Dies, 1", 11", 14”, new, 21s.; 
Pipe Vice, 13^, 10s. 6d. ; Angleplate, 3s. ; Morgan 
Chain, new, 14s.; 13" Independent Chuck, £1; 
Countershaft for Drummond lathe, 25s.; 6 h.-p. 
A.J.S. Combination, £16 10s.; or exchange.— 
BnowN, Damens Road, Ingrow, Keighley. 

Selling Like Hot Buns. What?  Butler's + h.-p. 
Petrol Engine Castings at 9s. 9d. a set. Illustrated 
catalogue, 3d.—Below. 

Water Motor Castings in any metal, quickly 
done.—Below. 

Massive Gunther Blowing Fan, suit cupolas, 
yours for 2 guineas; listed £12.—Below. 

Splendid Little 6-volt 10 Charging Dynamos, 
ball bearing, etc., 17s. 11d.—Below. 

Cireular Saw Bench, 42", admitting 30", 18" 
ripsaw fitted, 4 guineas, cheap.—BUuTLER'S GARAGE 
Wade Street, Littleover, Derby. | 

Posters, Tickets, Showeards. Expert writing. 
Lowest terms. Orders by return post.—ASTORIA 
Press, 21, Jardine Road, Aston, Birmingham. 

5 h.-p. Petter Lighting Plant, 50-75 volts, £25 : 
2% h.-p. Petter Handyman Engine, £5; 3 h.-p. 
Hornsby Hot-bulb Paraffin Engine, £8; 34 h.-p. 
Tangye Gas Engine, £8 10s. ; 2 h.-p. Crossley Gas 
Engine, £6 10s. ; two 14 h.-p. Lion Petrol Engines, 
£4 10s. each; 9"x9" B.G. Screw-cutting Lathe, 
£10; 60"x6" B.G. Screw-cutting Lathe, £15; 
6” x 4” B.G. Plain Lathe, £6; one Hand or Power 
Planer, table 2 #. х 18”, £7 10s.; 21" Barnes 
Drill, £12 10s.; Jones & Shipman Power Юг, 
£4 10s. Wanted, 12” stroke Modern Shaper.— 
G. Burton, Јомв., 67, Grove Street, Retford, 
Notts. 

Brand New A.C. Petrol Engine, 2? h.-p., £8; 
also several new Electric Gramophone Motors, 
50s. ; small Electric Motors, new, 30s.—Box 1368, 
MopEL ENGINEER Offices. 

Student's Microscope, 2 objectives, slides, 
£2 15s.; also Magneto Medical Coil, £1; and 
Stationary Petrol Engine, 1 h.-p., complete, 
magneto, carburettor, overhead valves, tanks, 
silencer, automatic lubricator, nearly new, £4 15s. 
—F. Terry, 11, Gladstone Road, Acton Green, 
London. . 

Typewriters, Portable Corona, Underwood, from 
£6; Remington 7, 30s. ; another, better condition, 
35s.; Smith-Premier 30, /3 10s.; all perfect ; 
after 7.—Brown, 31, Gerrard Street, London. 

Amplify Without Valves! Complete Micro- 
phone Parts, with instructional diagrams, for 
* Magno " Amplifier, 2s. 6d., post free. Guaran- 
teed to amplify all crystal (or valve) reception 
ten times.—Cook, 182, Cranston Road, S.E.23. 

** Valetta °° Metal Cement. Supersedes soldering. 
Packets 1s., post free-—OaxkeEs, Doveholes, Stock- 
ort. 
Will Exchange Solid Black Walnut Full-size Bed, 

new, well polished, carved panel, value £7 10s., 
for high-pressure Model Loco, about 2" gauge; 
deposit system if desired.—F. Moore & Sons, 
Cabinet Makers, 69, Back Oxford Road, Burnley. 

** Practical Woodworker,” 4 volumes, new, 25s. 
—WhiLLIAMS, 42, Gordon Road, Chatham. 

Gent's Cyele, Royal Enfield, 21" frame, 2 speeds, 
oil bath, accessories, tools, ride away, 355. ; 
240-volt 4 h.-p. D.C. Electric Motor, £1; С.А.У. 
Loud-speaker, 7s. 6d. ; Wireless Oddments, 15s. ; 
Tools, Castings, Material, etc., to clear, /1; 
appointment.—35, Huntsworth Mews, Dorset 
Square, London, N.W. | 

Hickory Pickshafts, hard wood, 12s. gross, 
sample 9d.; Draughtsman’s Easel, adjustable, 
505. ; two Blick Portable Typewriters, £1 each.— 
EDGAR, Ovingham, Northumberland. 

2$ h.-p. 1925 New Hudson, good condition, less 
gear, £5; new Motor Cycle, soiled, less engine 
gears and tyres, 50s.—J. BUTTERFIELD, 9, Walker- 
gate, Pontefract, Yorks. 

Build Your Own 4” Centre 4-ft. Gap-bed Screw- 
Stamp for cutting Lathe and save half the cost. 

Kenton, particulars.—2, Kenton Park Close, 
Middlesex. 

Send for the February Issue of ‘Steam Car 
Reminiscences and Steam Road Transport.” 
The only paper devoted to the steam automatic and 
steam wagon. Published each month by R. H. 
AND H. W. BorsovER, Eaglescliffe, Co. Durham. 

Casting Moulds for Lead Soldiers, farmyard 
animals, etc. Catalogue, stamp.—INDUSTRIES, 
13, Gordon Avenue, Twickenham. 

* Modern Showeard Lettering." A book of 
Alphabets for artists and sign-writers. 1s. 6d. 
posted.—INpusTRIES, 13, Gordon Avenue, 
'Twickenham. | 
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** General *'—(Contd.) 
100 New Hoffmann Ball Bearings for 1$” and 

21" diam. of shafts, 3s. each.—GoopHaNp, 7, 
Marlborough Road, Gillingham, Kent. 

60 Water Gauge Fittings, 1" glass, 3 taps, 2 
clearing plugs, 5s. 6d., post free; 10 Twist Drills 
from 4” to 14”, 10s.; Vertical Twin Inverted 
Trunk Piston Engine, cylinders about 14” x14”, 
beautifully made, £3; quantity large Milling 
Cutters, 25s. the lot ;; Untapped Steel Nuts for 
3/16" or 1", 1s. 6d. gross, post free; Alldays and 
Onions’ Blower, 5" outlet, as new, 50s.; 5/32” 
Whitworth Screws (steel), 1s. 6d. gross; 5/16” 
B.S.F. Studs, 14”, 1s. 6d. gross, 12. gross 12s.; 
Armstrong's Gas Dies, 1” to 14”, 25s.; German 
Silver Rod, 2d. ft.—WarLrRn, '' Hillside," Eyns- 
ford Road, Farningham, Kent. 

500-watt H.T. and L.T. A.C. Battery Charging 
Set, £15 ; 5-valve Portable Wireless Set, absolutely 
new and unused, cost £16 16s., first £10 secures ; 
4" Back-geared S.C. Lathe, £10, absolute bargain ; 
full particulars, stamp, please; can be seen by 
appointment any night.—Moorr, Park View, 
Padiham. 

Gore for Grandfather Clock Sets.—Timepiece, 
25s.; Striking, 50s.; post free; Clock Wheels, 
Castings, Stampings, Forgings, and Material at 
lowest prices. Send stamp for full particulars.— 
H. Сове, 240, Essex Road, Islington, N.1. 

Powerful Double Convex Optical Lenses, 44” 
diameter, 2s. 6d., post 4d.—Below. 

Pressure Gauges, 14” dials, reading to 120 1b., 
suitable steam, liquid or gas, 1s., post 3d.— 
‘t AUTOLEX," 53, Crofts Road, Kenton, London. 
We Cut Wheels from }” up, any diameter, 

niaterial, bevel, spur, ratchet, screw gear. Singles 
or quantities. Quotations (stamp) to pattern 
or sketch. Invar Pendulum Steel, 48”, 5/16” 
diam., 13s. 10d.; i^" diam., 5s. Steel list 2d. 
Catalogue 1s. 9d. of Watch, Clock, Jewellery 
Repairs, Tools, Materials, Sundries.—YOUNG AND 
SoN, Chippenham, Wilts. 

Clearing Workshop. Offers wanted. Stamp, 
particulars.—6 and 12 Dynamos, 10s.; Lady's 
Raleigh Cycle, 15s.; Zenith, Solex and Ford 
Carburettors, 5s.; Box Wireless Parts, valve- 
holders, condensers, coils, etc., 3s. ; Citroen Car 
Engine, perfect, £2; large Model Beam Engine, 
mounted on oak stand, engineer made, £4 ; Auto- 
vac, 2s. ; Copper Piping, unions, taps, etc., 2s. ; 
1 gross Bolts, Nuts, 2s.; Premier Motor Cycle 
Engine, 5s. Wanted, Motor Cycle, condition 
immaterial if cheap.—Rosert Hore, Dufton, 
Appleby, Westmorland. 

* Railway Planning and Making," by Cecil J. 
Allen. ‘Dealing with the planning and location ot 
railways, their notable engineering features, and 
the laying and maintenance of the track. The 
author combines a simple explanation of the 
engineering aspects of the railway with a literary 
style designed to bring to the reader something of 
the fascination of the railway. Obtainable by 
return post, price 3s. 10d post free, from PERCIVAL 
MARSHALL & Co., Lro., 66, Farringdon Street, 
London, E.C.4. 

Home Cinematography. 
Cinematograph Films and cheap British-made 

Machines, Accessories; list free.—'' FILMERIES,” 
57, Lancaster Road, Leytonstone, London. 

* Working Your Home Cinema." Useful 
information. Free lists, cheap Machines, Film 
Library.—'' WAYLAND,” 109, Kenlor, Tooting. 

Theatre Film, ‘‘ Hamlet," 3,200 ft., brand new, 
21s.; deposit secures; Films exchanged, 1s.; 
Spools, 1s. 9d. Stamp, reply.—A. MUNDAY, 
Pinden, Dartford. 
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Beers in Steel or Copper, all types and sizes; 
Locomotive Boilers from 4° scale made to fit your 
frames, flanged plates ; supplied copper or ѕїееі.— 
GOODHAND, Marlborough Road, Gillingham, Kent. 

Models Built, Repaired. Exchanges ; speciality— 
Locomotives.—SaLLis, Mayfield Grove, Notting- 
am. ` 
Vertical Copper Multitubular Boiler, 5” х 10”, 

complete with fittings, £2.—G. GRIFFITH, 12, 
February Street, C.-on-M., Manchester. 

Electrically-driven Model Cargo Boats, 30” long 
hand carved and beautifully finished, 45s. each. 
Send 1d. for full particulars.—FOoULKES AND 
Epwarps, Model Power Boat Builders, Sutton 
Weaver, Warrington. 

59 Lengths Electric ** Lowko "' Track, gauge 0, 
in 36 straight and 23 curved lengths, in new 
condition, cost £9, accept best offer.—Apply, 
С. LivERSIDGE, Rimpton St. Peters, Broadstairs, 
Kent. 

Vertical Compound, engineer built, 14” and 24” 
by 14” stroke, fitted with shaft governors, throttle 
valve and stop valve, drain cocks and lubricators, 
price £28 10s.—LEwis GATENBY, Engineer, 17, 
Thornton Lodge Road, Huddersfield. 

Four j^ Scale Locos, coach, wagons and track ; 
also Gauge 1 Scale Complete Layout, wooden 
coaches, etc.; will separate; seen any time. 
Wanted, 14” Scale Wagons and Track.—HARDING, 
21; Nicoll Road, Harlesden (Willesden 5194). 

Waterline Models.—Torpedo Destroyers, 44. ; 
Monitors, 4d.; Liners, 6d.; Battleships, 6d. ; 
post free; reduction for quantities.— Below. 

Goods Merchandise, gauge 0, 10 pieces, barrels, 
egg boxes, etc., 1s. 6d., post free.—HaArirev MODELS. 
46, Queen's Road, Brighton. 

Gauge 1 L.M.S. Express Loco, 2—6—0, clock- 
work, Bassett-Lowke, perfectly new condition 
guaranteed; accept £8; genuine  bargain.— 
“ Orchard Cottage," Sandhurst, Berks. 

Vertical Engine made from Mr. Westmoreland’s 
castings; Horizontal Engine; Vertical Steel 
Boiler ; stamp for particulars.—W. PICKLEs, 73, 
Lane House, Trawden Forest, Lancs. 

Low Prices! Good Workmanship! ‘These аге 
advantages you get in purchasing models from 
STEVENS & Co., Venn’s Gate, Cheddar. 

24” Gauge Loco Parts, less cylinders, part 
assembled, complete bogie, 4 turned driving 
wheels, trailing tender, no wheels, cab spectacle 
plate, boiler parts, 18s.—SErrEÉ, Church Road, 
Guildford, Surrey. 

0 Gauge Steam-driven Locos. 
Make your own at tenth shop price. 

Scale appearance. 
No lathe, 

castings required. Fully detailed drawings, 
instructions, 1s. 9d., post free.—Cooxk, 182, 
Cranston Road, S.E.23. 

Look! £17 of Steam Engines, stationary 
(Stuart Turner) for £4 ; fine condition ; write list.— 
J. Ѕмітн, Stonybrae, Green Lane, Chesham Bois, 
Bucks. 

i" Secale Great Northern ©“ Pacific,’’ ditto 
“ Atlantic," both link motion, coal-fired, passenger 
haulers, perfect condition ; sell, or exchange for 
7i" Gauge Locomotive.—162, Manor Park Road, 
N.W.10. 

Model Marine Engine, 25s.—F. UNDERWOOD, 
20, Station Road, Hadfield. 

Exhibition Model Stuart 2”x14” High-speed 
Steam Engine, vertical, 2nd award at North-East 
Coast Exhibition ; offers.—]. McCarwAN, Oving- 
ton, Prudhoe Station. 
Bowman Tank Loco, 20s.; Typewriter, sale or 

exchange.—34, Speldhurst Road, W.4. 

** Xaetus °° Model Aeroplane Parts, all wood, 
1/40th scale. Commence your collection of Scale 
Model Aircraft. Series IB now ready. These 
sets are complete, and, when finished and painted, 
are exceedingly attractive. Try one, and you 
will want the following series as they appear, 
They are not merely a toy, but instructive to any 
air-minded person. They contain the necessary 
parts to scale, glue, blue print, sandpaper, direc- 
tions and photograph. Series Ів D.H. Moth. 
Price 2s. 6d., postage 4d. extra. Trade inquiries 
invited.—W. Н. Lane, 162, Sydenham Road 
North, Croydon. 

20” Boiler and Mill Engine, will work small lathe 
or dynamo, for sale or exchange for 1 Gauge Model 
Railway ; cash adjustment considered.—STRANGE, 
48, Ambler Road, Finsbury Park, N. 

LA e 1o = 
© Wireless 

Wet H.T. Batteries, easy to build, long life 
constant output, self-charging. Parts per dozen 
Jars, 24x14 square, 1s. 3d.; Zincs, 114.; Sacs, 
15. 2d. doz. ; dozen Cells (18 volts), complete with 
bands and electrolyte, 4s. 3d., post 9d.; Sample 
Unit, 6d. Illustrated booklet free. Wireless list 
free. Amplifiers; 19s.; Two-valve Sets, £4.—L. 
TAYLOR, 57, Studley Road, Stockwell, London. 

60 ‘* Preferred " Loloss Variable Condensers, 
‘00035, with dials, sample 9d., postage 5d. ; Micro- 
phones, 21^, 9d., post 2d.; Coils, “ All Henry," 
4d., postage 3d.—MARCHANT, Tiptree, Essex. 

Wireless and Gramophone Cabinets, ready for 
assembling or assembled and polished. Write 
for lists.—M. MrwpiP INDUSTRIES, Winscombe, 
Somerset. 

The Morse Alphabet can be memorised in five 
minutes with the aid of the ''Morse Alphabet 
Chart " ; an utterly impossible feat by any other 
means! With a knowledge of Morse your instru- 
ment will render enormously added pleasure. 
Designed by G. Ready. Price 74d., post free.— 
PERCIVAL MARSHALL & Co., Lro., 66, Farringdon 
Street, London, E.C.4. ҮЛ, 

= - 

White Steam Car, latest model. What offers ? 
Would consider offers for Engine and Boiler. 
Stamp for further particulars.—WuiITE, Tyneside 
Ormiston, East Lothian. 

2+ h.-p. Excelsior Motor Cyele for sale; will 
exchange for good Lathe.—Write, BE4:rr, High 
Toynton, Horncastle. 

Auto-Wheel Engine, magneto, carburettor, 
perfect ; offers.—HamiLton, Kenilworth, Whalley 
Range, Manchester. 

LIGHT MACHINERY 
Sales ano Wants 

Lathes.—Britanaia, C.A.V., Drummond, Edgar, 
Eta, Exe, Milnes, Patrick, Wade, and all leading 
makes in stock.—Bucx & RYAN, 310-312, Euston 
Road, London. 

Lathes, standard makes, easy terms; lists free. 
—Machinery Dept., 1. С. GRAvES Lr»., Sheffield. 

3” B.G. S.C. Lathes, £6; approval; carriage 
paid. Serviceable, accurate tools, modern design, 
no freaks. Prompt despatch. Lists free.— THE 
WINFIELD MANUFACTURING Co., Cobden Street, 
Long Eaton. 

Lathe Milling Attachments, Division. Plates, 
Patent Combination Woodworker, comprising 
5” lathe, 10” rise and fall circular saw, fretsaw, 
drill, and moulding spindle.-—WHEELER Co., LTD., 
Trench, Wellington, Shropshire. 

Horizontal Milling Machine, beautiful tool, £12 ; 
Mild Steel, Sheet, 9” wide, 8-ft. lengths, 14 G., 
cheap.; Power Hacksaw, £2 ; Circular Plate-cutting 
Machine, £4.—FisHER, 6, Parade, Bath Road, 
Hounslow. | 

One Denbigh’ Plain Horizontal Milling Machine, 
complete with  countershaft, table 28” х 10”, 
traverse feed 21”, cross feed 71”, 4-step cone for 
2" belt; can be inspected under belt; price £9 
only.—Below. 

One No. 1 Herbert Turret Capstan Lathe, all 
geared head, gear-box for feeds requires to be 
assembled, complete with countershaft, etc., 
price £22 only. The above machines are not 
suitable for our requirements, and must be cleared 
quickly as space is required.— ARNoTT & HARRISON, 
Toolmakers, 22, Hythe Road, Willesden. ` 

Pamphlets on Welding Cast Iron by Oxy-Acety- 
lene, 1s. 74d., post free.—BRowN, Pleek, Accrimg- 
ton, 
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** Tools ’’—(Contd.) 
You Needn’t Take Risks! In 1907 we started 

making Chucks for M.E. readers, and, having 
stood the test of time, we're still going strong. 
We supply most leading lathe makers. Chucks 
sent on approval against cash.—Below. 

Independent Chucks, light model, having four 
reversible hardened steel jaws, square thread 
screws, specially designed to screw direct on to 
Drummond, Britannia and other light  lathes, 
saving overhang and weigbt and expense of back- 
plates. Price: 34" Chucks, 29s. 6d.; 41^, 33s.; 
6°, 39s. 6d.; 74’, 50s. If screwed to fit lathe, 
3s. 6d. extra. Larger sizes same style up to 18".— 
Below. 
Chucks ! Chucks! Self-centring Chucks, Drill 

Chucks, Independent Chucks. All sizes up to 
30" diam. 5,000 in stock! Write us before 
buying elsewhere.—Below. 

Three-speed Treadle Motors for driving all 
classes of light machinery. Price on ball bearings, 
565. ; plain bearings, 46s.—STERLING CHUCK Co., 
Cobden Street, Bradford. 

To Lathe Buyers.—For sale, bargains, Britannia, 
Drummond, Super-Relm, Patrick, from 505. ; 
treadle, power or bench; plain or screw-cutting ; 
write particulars; stamp, reply.—Forp, 174, 
Vicarage Road, Leyton, E.10. 

Pedestal Grinder, 12” between centres, 81” 
centre, internal, external, parallel and taper 
grinding, complete with overhead, in good order, 
£4; room wanted.—Witson, 6, Penn Mews, №.7. 

Bargains.—3 b.h.-p. Petter Engine, complete, 
tanks and pipes; 18” Ball-bearing Pedestal Saw 
Bench, rise and fall table, canting fence; Ball- 
thrust Bench Drill, power ; 31" Plain Lathe, with 
countershaft, accessories, reliable; 18” х 4” Belt 
Sander, shafting, pulleys, bearings, etc., little used, 
no junk, £50 or separate ; seen Woolwich ; appoint- 
ments.—SwrrH, 37, Rosaline Road, Fulham, S.W.6. 

31" to 4i" Back-geared Screw-cutting Bench 
Lathes, gap beds, compound rests, from £7.— 
SAUNDERS, 4, Anerley Station Road,. 

* Union " Chucks, 6" independent, 4 jaws, 
reversible, 25s.; 4" self-centring, 20s.; excellent 
condition.—SANDERS, 35, Allfarthing Lane, Wands- 
worth, S.W.18. 
Drummond 4” Long-bed Bench Lathe, £6, 

complete, as supplied with small improvements, 
good condition.—Below. 
Wanted.—Drummond 33i" Bench Lathe, with 

rack traverse and new type toolholder ; long bed 
preferred.—BaTEMAN, 79, Rickmansworth Road, 
Watford (Telephone 1779). 

Portass Lathe, 3”, back-geared, screw-cutting, 
hollow spindle, faceplate, 4” self-centring chuck, 
nearly new, £7 105.—САМЕ, 22, Solon Road, Acre 
Lane, Brixton, S.W. 

Simplify Your Engineering Work by using a 
Vertical Slide. These can be had swivelling or 
non-swivelling, and in all sizes. Prices from 25s.— 
H. SANGWINE, Westgate, Cleckheaton. 

B.G. S.C. Wade Lathe, change wheels, S.C. 
chuck, tailstock chuck, faceplate, etc., £3.—R. 
ATKINS, 242, High Street, Brentford, Middlesex. 
Compound Slide-rests supplied for the round-bed 

mond and also the Wade lathes.— Prices, 
etc., Gzo. Goopman & Co., Engineers, Bristol. 

Build Your Own 4" Centre 4-ft. Gap-bed Screw- 
cutting Lathe, and save half the cost. Stamp for 
particulars.—2, Kenton Park Close, Kenton, 
Middlesex. 

Middleton.—Gas-fired Muffle Furnace (Fletcher 
Russell), only used two months, cost over £40, 
outside dimensions 4 ft.x2 ft. 4”x2 ft. 3” high 
(4 ft. 6” supported), bargain £6 15s. 

Middleton.—Plain Lathe, 7” centre, 4-ft. bed, 
compound swivelling slide-rest, tee-rest, complete 
a face- and catch-plates, centres, countershaft, 
5 5s. 
Middleton.—Woodturner’s Outfit, comprising 

03" centre headstock, tee-rest, and lever tailstock, 
38s. ; Woodworker’s Vice, 7" jaws, quick release, 
14s. 6d. 
Middleton.—Splendid little Brazing Outfit, 

comprising latest type blowpipe, foot bellows and 
hearth, 39s. 

Middleten.—Quantity 1}” shafting, 10-ft. and 
13-ft. lengths, with plummer blocks, 16s., 18s. 
each. 

Middleton.—Send for photos (3d.) Sensitive 
Bench Drilling Machine (Lloyd), 68s.; Sensitive 
Pedestal ditto (Mossberg), 58s.; exceptionally 
fine Double-ended Grinding Machine (Lloyd), 
£3 15s.; Single-ended ditto, 39s.; perfect Leather © 
Belting, 14”, 14”, 13^, 2”, 24”, 3”, 4", 34d.— 94d. ft. ; 
new Grinding Wheels (Universal), 14" x 1", 12” x " 
wide, 7s. 6d., 6s. 6d. each. 

Middleton.—New Electric Lamps, 110 volts 
upwards, from 12s. doz.; new Fellows' Celluloid 
Accumulators, 6 volts 20 and 60 amps., 12s.. 22s. 
each ; all carriage extra. 

Middleton.—Send for particulars of selection of 
D.C. Motors, 1—2 h.-p.—Hudson’s Drive, Cotter- 
idge, Birmingham. 
Wade Lathe, No. 2, bench, chuck, treadle, 

faceplate, countershaft, tools, perfect, £6.—31, 
Blackkeath Hill, Greenwich, S.E.10. 

Brownie 33" Bench Lathes, 25s. ; Foot Treadles, 
35s. ; Compound Rests, 15s. ; stamp, particulars.— 
Brown, Pleck, Accrington. 

Electric Grinders (by Watts Electric Со.) 
110 to 250 volts D.C. only, fitted with. Norton 
wheel and square swivelling shank for vice, lathe 
or milling machine useful for 101 jobs, grinding 
small cylinders, pins, tools, etc., tested and 
perfect, 25s. each ; one $ h.-p. Motor, 220-250 volts, 
£4. “ао,” Ridgeview Road, N.20. 

* Lion" Oil and Petrol Engines, complete 
outfits, from £12 ; British made ; deferred terms.-— 
Lion ENGINE Co., Gillingham, Dorset. 

5 h.-p. National Gas Engine, complete, £5 10s. 
—136, London Road, Mitcham. 

Sale.—11 h.-p. Hartop 2-stroke Petrol Engine, 
complete, nearly new, £6; Norvic Hand Shaping 
Machine, 10" stroke, £8 ; 12-volt 12-amp. Charging 
Dynamo, £2 10s.; 10 ft. 14” Shafting, with 4 
bearings and pulleys, etc., £2; Switchboard and 
12-volt 20-amp. Acumulator, £3 10s.; particulars 
on request; stamp, please.—21, Lime Street, 
Accrington. 

1 h.-p. Steam Engine and Boiler, complete with 
feed pump and all fittings, /6.—116, Field Road, 
London, E.7. 

House Lighting Plant, Crossley gas engine, 
50-volt dynamo and Chloride storage batteries, 
f12.—'Phone: Lee Green 4216. 

3 to 1 h.-p. Water-cooled Petrol Engine, good 
order, 14 cwt., £3.—Hurst, Chapel Lane, Elm, 
Wisbech. 

Gas or Petrol Engine, W.C., 2” bore, 4” stroke, 
14" flywheel, coil, carburettor, 6-volt 6-amp. 
Dynamo, £3 10s.; Dynamo, 16 volts 8 amps., 
£1 5s. ; 24 Levis Motor Cycle, 3 speeds, kick start, 
taxed, good running order, £4; 21 B.S.A., £7.— 
М№еуутом, 2, Silverdale Road, Hayes, Middlesex. 

Petrol Engine, air cooled, two-stroke, 45-mm. 
bore and stroke, ball bearing crankshaft, new 
condition, with A.M.A.C. carburettor and C.A.V. 
magneto, fine outboard motor for small boat, 
price £3.—Ey Les, Lyndale, Box, Wilts. 

1 h.-p. Vertical Petrol Engine, magneto, car- 
burettor, complete, 30s.; 3 h.-p. Amanco Oil 
Engine, £12.—FrisHER, 6, Parade, Bath Road, 
Hounslow. 

Steam Engine, 24” x2”, vertical, reverse gear, 
pump, boiler 1 ft. 6" x 9", on stand, fine model.— 
R. Parsons, 157, Edgware Road, W. 

14 h.-p. Horizontal Gas Engine, approx. 4" bore 
by 5" stroke, complete with gas-bag and water 
tank, tube ignition, a good strong little engine, 
only £4.—Below. 

Steam Engine, approx. 2” bore, 4” stroke, 
horizontal, 20s.—Tom SENIOR, 144, Westgate, 
Cleckheaton, Yorks. 

14 h.-p.  Fairbanks-Morse Hopper-cooled 
Paraffin Engine, done very little work, £6 105. ; 
4-speed Power Drilling Machine, complete, and in 
perfect condition, £5; 4” Centre Bench Lathe, 
2-ft. bed, complete with chucks and all accessories, 
£3 10s.—R. Carr, Central Garage, Rimington, 
near Clitheroe. 

* Electrical Trading ° Technical Book Dept., 
85, Long Acre, London, W.C.2, supplies books on 
all electrical subjects. Write for list. 

Dynamos, Marston-Billington, 6 or 12 volts 
8 amps., slow running, fitted with patent mechani- 
cal cut-out and pulley, to clear 70s. each, brand 
new ; cost 10 guineas; illustrations free.—Below. 

Batteries, 6 volts 80 amps. (actual), C.A.V. and 
Fuller Storage Batteries, brand new, 45s. each; 
one month approval against cash allowed.— 
MAUDES, 58, Praed Street, Paddington, W. 

Accumulators, suitable small installations ; 
keenest prices.—HavNEes, 847, Old Kent Road, 
S.E.15. 

Accumulator Plates, single, groups ; Separators, 
Se ee ES 847, Old Kent Road, 

Dynamos, lighting, 3 magnets, 6—12 voltage, 
10s. 6d., post free—FRANK. 67, Saltmarket, 
Glasgow. 

** Lovolt'' Electric Soldering Iron. 
efficient patent. Works off 6- or 12-voit accumu- 
lator. Price 7s. 6d. State voltage.—-J. PuREFoy, 
83, Hillmorton Road, Rugby. 

Highly 

™ 

220-volt D.C. Motors, $ h.-p. £4 10s., 1 h.-p. 
£5 10s., 2 h.-p. £7 10s., with starters, ball bearing, 
unused.—-Below. 

Charging Dynamos, ball bearing, unused, 
1 kw., 25-35 volts, £7 105.; 1:3 kw., 50-70 volts, 
£8.—Below. 

Single-phase 50-period A.C. Motors, from 1 h.-p., 
cheap.—Below. 

Charging Dynamos, 50-60 volts 10-12 amps., 
first-class makers, ring oilers, £5 10s.— Below. 

35-40-volt 8-amp. Charging Dynamos, as new, 
ball bearing, £3 15s.—Below. ; 

110-volt Dynamos, from 5 amps. upwards, 
first-class makers, cheap.—Below. 

Lighting Plants, various sizes. Send your 
inquiries.—Below. 

All Goods Offered Above are guaranteed, and 
tested on load.—Corz, Milo Works, Milo Road, 
East Dulwich, S.E.22. 

Four 200-volt Electric Water Heaters, cost £8, 
brand new; exchange good Wireless, or Wood- 
carving Tools; Zenith Carburettor, Radiator, 
Thermostat, 4-cylinder Magneto, Lucas 6-volt 
Dynamo and Switchbox, £2 lot.—WaL Lis, Arkes- 
den, Newport, Essex. 

15-volt 6-amp. Dynamo, ball bearing, good 
order, £1 5s.—Hurst, Chapel Lane, Elm, Wisbech. 

1 h.-p. Electric Motor, 200/40 volts D.C., bargain 
£6; 60-volt Н.Т. Accumulator, “ Exide,” 25s. ; 
+ h.-p. Motor, 110 volts D.C., 50s.—FisHER, 6, 
Parade, Bath Road, Hounslow. | 

For Sale.—Lister Bruston Automatic 50-volt 
29-amp. Plant; seen running by appointment.— 
Соок, Ruddington, Notts. ; 

Staggering Value !—Genuine Higgs Shunt- 
wound Enclosed Dynamo, approx. 110 volts 
12 amps., absolutely like new, perfect worker, 
generates instantly, with slide rails and pulley, 
great sacrifice £10 10s.; recently cost over £40.— 
UNIVERSAL Motor Company, St. James’ Road, 
Derby. 

Here’s the Installation You are Looking For.— 
Magnificent  Ball-bearing type  Shunt-wou 
12—16-volt Enclosed Dynamo, 10 amps., wi 
slide rails and pulley, perfect worker, full guarantee 
given, including also beautifully polished teak 
switchboard, fitted with amp. meter, main switch, 
double fuses, and automatic magnetic charging 
cut-out ; a very rare bargain indeed ; £3 18s. 6d.— 
UNIVERSAL Motor Company, St. James’ Road, 
Derby. 

Universal Motors, 4 h.-p., 110 and 200/230 volts 
25/60 cycles, for A.C. or D.C., 3,500 revs., brand 
new, £2 each to clear.—THoMsoN & PATRICK, 
Lro., 12, Bevington Hill, Liverpool. 

X h.-p. D.C. Motors, guaranteed, 45s.— THOMSON 
AND Patrick, Bevington Hill, Liverpool. 

Semi-Enclosed Shunt-wound Dynamo, ring 
oiling bearings, 20 volts 5 amps., at 1,000 r.p.m., 
£2 15s., as new; others in stock.—Below. 

Lamps, 25, 32, 50 volts 30 watts, 1s. 3d. each ; 
100 to 250 volts 60 watts, half-watt type. 1s. 3d. 
each; Battery and Motor Car Lamps in stock.— 
QuEEN’s ENGINEERING, 60, Queen's Road, 
Battersea, S.W.8. 

** Electric Accumulators,’’ by Bernard E. Jones, 
dealing with their construction and management, 
with special reference to using and charging 
wireless accumulators. Price 1s. 8d., post free.— 
PERCIVAL MARSHALL & Co., Lrp., 66, Farringdon 
Street, London, E.C.4. 

Will Some Gentleman with meritorious inclina- 
tions kindly investigate thoroughly the following : 
A hard-working, conscientious craítsman, with 
over 20 years' specialist practical experience at 
his trade, thoroughly all-round acknowledged 
expert, is now trying to honourably better his 
position ; he is well educated, and has just formed 
a small private limited company to engage in 
magneto and all automobile electrical repairs 
(his trade), coupled with model engineering special 

supplies and machining service (his life-long hobby), 
in a very thriving and pretty district of Yorkshire, 
West Riding, where he already has a connection. 
Practically no competition. Documents are all 
filed at Somerset House, and complete. Sub- 

stantial financial capital is needed. He would 
like the genuine friendly participation of a brother 

M.E. gentleman possessin capital, in return for 

which he can guarantee hi.n a well-paid, congenial 

post, together with ample profits as a shareholder. 
Directorship offered if preferred. This trade is a 
highly fascinating and most profitable one: a 

* coming " trade. Quite a safe investment. 

Unquestionable references given and expected. 

This is a straightforward, honest proposition, 

with gratifying profit in it for some one.—Please 
write for full details to ‘‘ YORKSHIREMAN," 3 

Worcester Parade, Kingsholme, Gloucester. 
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“ Business ''—(Contd.) 
Patents for Inventions. Trade Marks.—Advice, 

Handbooks and Consultations Free.—B. T. KING, 
Regd. Patent Agent, 146a, Queen Victoria Street, 
London, E.C.4. 43 years’ refs. ("Phone : Cent. 0682) 

Fitting, Machining, Castings, Special Machine, 
and Press Tool makers.  Estimates.—WALKER 
Bros., Engineers, Bowman Lane, Leeds. 

Patents Handbook. Advice free. —HUGHEs AND 
Youxc (Estd. 1829), 3* Cherry Street, Birming- 
ham: Outer Temple, Loridon. 

J. Lathwood, Engineers! Pattern Maker, 3 
Maidstone Road, Bowes Park, London, N.11. 

J. B. S. Poyser, Peck's Hill, Mansfield, Scientific 
Instrument Maker. — Turning, fitting, gear-cutting ; : 
castings in fine gun-metal and aluminium : elec- 
trical machinery repairs; 30 years’ experience. 
We do Small Stampings, Pressings, ete., in all 

metals: large or small quantities ; estimates free. 
—CROWN ENGINEERING Co., Wheel Yard, Peter- 
borough. 

Danke, Mounts Road, Wednesbury, for highest 
quality Aluminium and Gun-metal C astings. 

Pattern-making, Reliable Castings in iron, 
gun-metal, brass, aluminium; electrical or mechani- 
cal work: reasonable prices.—SaArLL.Is, Mayfield 
Grove, Nottingham. 

Firm Desiring to Commence Production of 

, 

high-class Model Engines, Castings, Boilers, 
Accessories, etc.. require agents at home and 
abroad. Correspondence invited.—Box 1366, 
MopDEL ENGINEER Offices. 

Turning, Screw-cutting, Castings Machined ; 
single, repetition.—HuNTEÉR Ross, 19, Greenham 
Road, N.10. 

Wanted, Amateur or Mechanic, who is willing 
to invest £25 to £50 in a fully equipped business, 
manufacturing small mechanical and electrical 
apparatus; evenings or whole time; Isleworth 
district.—Box 1369, MODEL ENGINEER Offices. 

General and Repetition Machining, Fitting. etc. 
for model, electrical and engineering trades.— 
LAMBERT, 41, Wendover Street, High Wy- 
combe. 

— Small  Good-elass Electrical and Mechanical 
Models, Cheinical and Scientific Apparatus, Tools, 
Measuring, Meteorological and other instruments 
wanted.—ANDREws, 27, New Bailey Street, 
Salford. 

Our Deposit System— 
is run specially for your benefit 
when dealing with strangers— 
whether buying or selling. The 
fee for this safeguard is trifling— 
full particulars are given at head of 
“SALES AND WANTS”’ section. 

Lathes (Drummond), 34" and 4” or similar, 
purchased for cash.—Buck & Ryan, 310-312, 
Euston Road, London. 

A.C. Motor wanted, 100 volts 50 cycles, 1 to 
i h.-p., flat pulley, slow speed; no others.— 
Epwarps, 11, Great Russell Street, W.C.1. 

Wimshurst or Spark Coil, medium or large.— 
Particulars, price, etc., SHEPHERD, Whitehead 
Place, Fagley, Bradford. 

7” Screw-cutting Lathe, hollow mandrel, gap 
bed, in good condition, cheap for cash; back- 
geared.—WiLsoN, 6, Penn Mews, N.7. 

High-speed Double-cylinder Engine, 13” bore, 
1?” stroke, double-acting ; also Boiler, working 
pressure 70 lb. per square inch, wanted ; good desi 
pressure 70 lb. per square inch, wanted ; good 
design апа perfect.—WILLIAM MEGARY, 54, 
Tyndrum Street, Glasgow, C.4. 

0 Gauge Track, Locomotives and Accessories 
wanted, clockwork or electric, at reasonable price. 
—NUTTALL SwrrH, Close, Bradfield, Berks. 

Good Water-tube Marine Boiler to steam Stuart 
В.В. Engine.—Particulars, price, U. HILL, Royal 
Oak Hotel, Alloa. 
Two Sprockets, with silent chain, reduction 

2 and 1.—Fo Ley, Sandgate, Kent. 
A.C. Induction Motor or Carcase wanted, 1 to 

1 h.-p., suit 40 or 50 periods, voltage and electrical 
condition immaterial; good mechanical order; 
state type.—R. Minxs, Highfield, Rowlands 
Gill, Durham. 

Set M.E. Size Taps and Dies wanted ; also 0 to 1 
Amp. Meter; also Vertical Slide for lathe; ap- 
proval.—Full particulars and price, 7, Castleton 
Road, Royton, Lancs. 

Situation Vacant. 
Engineers ! Can't We Get Together? All we 

ask is the chance to prove that you can earn £300, 
£400, £500 per year and more. Other men are 
doing it, and you can do the same. We have 
an unrivalled and world-wide organisation waiting 
to help you, whether you be novice or expert. 
If you wish for something more than a '' bread 
and butter " job you owe it to yourself to investi- 
gate our Service. Our Handbook, '' Engineering 
Opportunities," has pointed the way to better 
things to over 20,000 of your fellows. It contains 
details of A.M.I.Mech.E., A.M.I.C.E., A.M.I.E.E., 
A.M.I.A.E., A.M.I.Struct.E., C. & G., G.P.O., etc., 
Exams., and outlines Home-Study Courses in all 
branches of Electrical, Mechanical, Motor and 
Wireless Engineering. In а brilliant article 
Professor A. M. Low shows clearly the chances 
you are missing. The Book and our Advice are 
quite free. We guarantee ‘‘ No Pass—No Fee." 
Don't miss this opportunity. Send a post card— 
now (state Branch, Post or Exam.).—BniTIsH 
INSTITUTE OF ENGINEERING TECHNOLOGY, 13, 
Shakespeare House, 29, Oxford Street; London, 
W.1. 

SPADES & PINS 
WHOOKS & EYES 

6 Colours 2d. each. 

Ibi Write for List K12. 

J.J. EASTICK & SONS 
2:)118, Bunhill Row, 
> LONDON, E.C.1. орн 

WHEEL CUTTING. 
ALL KINDS OF CLOCK, TELEGRAPH, 

AND INSTRUMENT WHEELS. 
BEVEL WHEELS A SPECIALITY. 

H. BIDDLE & MUMFORD, 
5, „ш? St., Clerkenwell, LONDON, E.C.1. 

hone: CLERKENWELL 1640. 

PORTASS 21° Con. LATHES. 
/ | Deferred Payments 5% extra. 
æ Wjth lever WITH ORDER. 

tailstock 45/-, 6 w 9 Monthly 

Payments. 
Write Dept. ME., 
GREGORY & 

TAYLOR, Ltd., 
: 14, Mount Pleasant Rd., 

SHEFFIELD. 

DYNAMO MAGNETO 
Repairs and Rewinds. Armature Winding. 
Speciality : Flywheel Magneto Rewinds. Terms 
to Trade. Write for latest data sheet and price 
list, also monthly list of second-hand motors, &c. 

MAGSTARLITE, LTD., 
325-325a, King Street, HAMMERSMITH, W.6. 

"Phone: RIVERSIDE 0938. 

OLDHAM BATTERY SERVICE. 

PORTASS E 
2j" Model B. Lathe, 09 

as illus., £2:15:0 лке 
21" Model - de - Luxe S = 

Lathe ... £4:5:0 ә 
3” Back-geared, Sliding, Self- acting Screwcutting 

Lathe, with iron stand, 3-speed wheel, 
chip tray . eo. s. $12 212 20 

Write first instance * "HEELEY MOTOR and 
MANUFACTURING Co., Broadfield Rd., Sheffie'd. 
Deferred Terms through : J. R. GRAVES, Sheffielo, 

Compiete Set with 
full instructions 

PRICE 7 1 J 

The lamp alone .2/6. i | 

ANOTHER USE FOR 

FLUXITE 
(the paste that simpiifies soldering. 

HARDENING TOOLS 
and CASE-HARDENING 

Ask for Leaflet on improved methods 
Of all Ironmongers, in Tins, 8d., 1/4, and 2/6, 

TD, (Dept. 79), West Lane Werks, 
FLUXITE L Rotherhithe, Londen, S.E.16, 

MODELS Eve 
FOR EXHIBITION 

FINISH ON 

SCALE MODELS. 

NORTHAMPTON: 

SPECIALITIES: 
EXPERIMENTAL 
APPARATUS 

& 
SMALL POWER 

WORM REDUCTION Љо LP 
GEARING. 

GUNMETAL BOX 

To 1 FP, & aut Ramos fi. EACH POST FREE 

52, Nonrnampron Souare, Lonvon.ECi Prone Су na. 

А. E. JONES, LTD., 
The Exclusive House for 
Model Aircraft Supplies. 

97, NEW Oxford Street, 

сом DON, W.C.1. 

Telephone: Temple Bar 6350. 

QUERIES & REPLIES. 
(1) Every query must be accompanied by a 

coupon from the current issue, and should be | 
addressed “ Query Department," THE MODEL 
EM 66, Farringdon Street, London, 
E.C.4 

(2) Short queries of a general character within 
the scope of the paper are replied to free of charge, 
provided a stamped, addressed envelope ts 
enclosed. 

(3) Queries of a technical character are not 
replied to by post, except by special arrangement. 
They will be dealt with in turn either by a short 
explanatory article in an early issue, or will be 
published as letters inviting a helpful response 
from other readers. 

(4) Where technical information by post is 
specially desired a charge will be made. The 
query will be handed over to a selected expert 
on the subject, who will quote his fee for the 
service required direct to the querist. A stamped, 
addressed envelope must be enclosed in all 
such cases. 

“The Model Engineer” 
| Queries and Replies Coupon 

To be cut out and enclosed with 
each Query sent in during the 

week commencing 

February 13, 1930. 
Read the Rules before posting your Query. 
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LIGHT RAILWAY for GARDEN and ESTATE 

Telephones : 
Mansion HousE 
9321 (5 lines). 

ON STEEL OR WOOD SLEEPERS 
ANY GAUGE. 

ILLUSTRATION SHOWS TRACK THREE-EIGHTHS FULL Size. у pee 

а ee 

WILLIAM JONES, LTD, . . 
Rios 
Telegrams: 

154/5, UPPER THAMES STREET, LONDON, E.C.4. Greenwich, LONDON, 5.6.10: 

“ REED" MICROMETERS. 
GUARANTEED ACCURATE, 

(LIMITED QUANTITIES.) 

Plain: 4” 14/6, 5” 15/6, 6" 18/-, 
75 m/m. 13/-, 100 m/m. 14/6, 
125 m/m. 15/6, 150 m/m. 18/-. 

Lock Nuts 1/- extra. 

GEO. Н. ALEXANDER MACHINERY, LTD. 
Coleshill Street, BIRMINGHAM. 

AUTOMATIC 
COUNTING & 
MEASURING 
INSTRUMENTS 
Automatic counting has 
now superseded human 
counting, wherever possible, 
throughout all modern 
industrical processes— 
Mechanical and Electrical. 

SEVERAL HUNDRED 

DIFFERENT FORMS. 

Particwars.— Е, E. DICKINSON, 

St. Andrew’s House, Holborn Circus, LONDON, E.C.1 

“The Model Railway News” 
is just the magazine for YOU! It will add tremen- 
dously to the interest of your model railway, and 
it shows you how to keep your system up to date; 
how to run it efficiently; how to make all kinds of 
attractive engines, rolling stock, and accessories. 
It gives you interesting pictures and descriptions 
of other people’s model railways, and also tells you 

all the doings of the model railway world. 

FEBRUARY ISSUE NOW ON SALE. 

Price 6d. through your Newsagent, or Td. post free from: 

66, Farringdon Street, LONDON, E.C.4. 

The Combination Vee Angle Plate 
for use on Lathes, Drilling Machines, Millers, etc. 

SAVES TIME and 
ENSURES ACCURACY . 
For many lathe jobs--- 

| Better than a dog chuck. 
IBI For many drilling, shaping, 

and milling jobs—better 
> than a machine vice, 
| Handy to the professiona! 
| mechanic -indispensable to 

the amateur. 
For toolroom, repair shop, or 

mode! work. 
THE TOOL FOR THE ## 

AWKWARD ОЗ. 

Write for Leaflet illustrating its uses 

KEATS, 32, Warren Avenue, PORTSMOUTH. 

NOW READY 

* SHOPS, SHED 
and ROAD" 

By “L.B.S.C.” 
with a Foreword by PercivaL Mansuarr, C.1.Mech.E. 

176 pages. 140 :llustrations. 
Bound in cloth, with pictorial tacket. 

Containing a selection ot the best of the locomotive 
details and accessories described by ** L.B.S.C."' in his 
famous * Model Engineer" articles during the past 
five years. А splendid book of reference tor 

every small power locomotive builder. 

CONTENTS. 
CHAPTER CHAPTER 

Foreword and Preface. | IV. Duplex Double-acung 
1 8 Feed Pump. І. Oil Burners апа Ac i. © Mixed Ganges 
cessories. i 
ТА, ; VI. Whistles. 

II. Miniature Injectors | VII, Safety. Reliet, and 
and Accessoties. Sniftine Valves. 

III. Hand and Axle-driven | VIII. Motion Work. 
Pumps. IX. Miscellaneous Details 

Price 5s Post Free 5s. 3d 
Send your order now, and make sure of your copy. 

PERCIVAL MARSHALL & Co., Ltd. 
66, Farringdon Street, LONDON, E.C.4. 
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STANDARD 

М. 

In adopting the unusual 
course of advertising our 
Radio products in THE 
MODEL ENGINEER, we felt 
that readers would wish 

to know that our 

Empire “FAERIE” 

PORTABLE 
RECEIVER 

had been acclaimed as the 

Set of the Year. 

Costing only 14 Guineas, 
it is a remarkable triumph 

in design. 

| SHEET METAL INDUSTRIES 
Established 1927. 

A Monthly Technical Journal, fully illustrated. 

Devoted to: 

SHEET METAL AND TINPLATE 
WORKING 

TIN BOX AND CAN MANUFACTURE 

MANUFACTURE OF  TINPLATE 
AND SHEET METALS . 

TIN PRINTER AND CANNER 

Practical articles on welding, soldering, and 
brazng Sheet Metals appear each month. 

Specimen Copies 74d. post free. 

——À M— € — M M M ~ - 

Publishing Offices : 

13/16, FISHER STREET, LONDON, W.C.1 

LONDON: Printed for the Proprietors by LOXLEY BROS., 
_ PERCIVAL MARSHALL & Co, L 

Subscription : 7/Gd. per annum, post free. 

FOR 1930. 

The *''Fairie" comprises 
five valves, is both 
powerful апа selective, 
and isa Portable in every 
sense of the word . . . it 
weighs only 22 lb. Beau- 
tifully finished, the 
“Faerie” is not only a 
masterpiece in broadcast 
reception, but also delights 

the most critical eye. 

Easy Payment terms can 
be arranged as follows: 

50/- down and 
25/- a month. 

Fuller details will be 
forwarded on application. 

EMPIRE 
“FAERIE.” 

Economic Electric Lt4. S5 52R9v $9 
a 

"Fayette" Blue-Prints. 
(24 in. Gauge, 4—6—2 Type Loco.) 

HE welcome accorded to our sets of '' Fayette "' 
Blue-Prints proves their value as a first-class 
guide for all model locomotive builders. They 

give you the best practice of “L.B.S.C.” in all 
locomotive details. You may not be building 
“ Fayette," but these drawings will be a constant 
source of instruction and reference for all that is 
best in a working model locomotive. Boiler ar- 
rangements, feed pump arrangements, details of 
pistons, connecting rods, bogies, framing, wheels, 
buffers, axle boxes, etc., are set out in detail. 
There are 80 dimensioned detail drawings altogether, 
in addition to general arrangement views. Every 
model loco man should have these blue-prints for 
reference. b. 

Supplied in Two Sets, 
in Envelopes. 

No. 1 Containing 4 sheets of general arrange- 
——— ment? drawings, and details of main 
frames and bogies, with specifications and con- 

66 S. aa Aer d nii by Em _ Price 5s. 
ost 

No, 2. Containing 6 sheets ої details of motion 
`= work, Baker Valve Gear, feed pump, 

cylinders, wheels апа boiler ‚ 
arrangements .. Post 3d. Price 5S. 

PERCIVAL MARSHALL & CO., LTD.. 
66, Farringdon Street, LONDON, E.C.4. 

50, Southwark sridge Road, S.E.1, and йет by 
, Farringdon Street, E.C.4. 


