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Full-size pull-out drawings for an
indispensable rotary milling £5F
attachment from stock materials [

ALSO IN THIS FIRST ISSUE o

® An optical centre-finder and centre punch on a budget.
® A dial test indicator attachment without castings

® Choosing a chuck ® Makmg a plate vice ® Hints and fips
® Ruild a nower hackcaw @ Pluc late maral
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BOOKSTOLEARN FROM! BOOKS TOTREASURE

Guy Lautard’s “BEDSIDE READERS”

Unbeaten for late night thrills and red hot workshop tips!

If you enjoy metalwork, here are two great books to expand your horizons, amd give you & lot of pleasure. Over 400 pages of experience and
information to help you get things done better, faster and more easily in the workshop, workshop drawings & insteuctions for useful tools,
accessories and projects, hints, tips and workshop anecdotes

: = =2 = ’ I
In “The Machinist’s Bedside Reader” you wil - y
find working deswings for: A graduated fathe 7 Lo ® 3
lesdscrew handwheel - A small depth gauge | G — . ’
| I —————— ey
A smoll tap wrench - A swivelling base E B
fixture tor o small vise - A “lloating arm s 5 . .
knurling tool - A tool for straight kiurhig A b i
fingerplate - A small scnbing block - A small =
4

drill sharpaning jig eful nccessary

laceplates you can make - The ulimate box
"The Machinist's Second Bedside Readér™ 15
ALL NEW MATERIAL and includes drawings

ind building instructions for making: A small

latch Plas much, much more including a
method of ball turning withaut specialised

gttachments, and an improved type of ball

handia Plus the true story (pholoes Pantograph Engraving Machine - A
included!) of a small lathe secrel ¥y wiit and Toolmaker's Block - A bench vise accessory
used in a Japanese POW camp. 200 pages for holding thin, flat work by its edges - The

Poor Man's Jig Borer for high accuracy hole

location on a drill press - A paraffin

Ay D - .
106 illestrations. Paperback

PRICE £13 inc Post & Packing

: : blowtorch - An adjustable oliset b ek
Ouersaas £14.50 sutface £16.90 aifl awtor An adjustable ofiset tarlstock

-@ntre for teper turning - Two milling and
irilling spindles for yout lathe - A setol
Taolmakers Buttons - A simple, and easy to

Bave pites b4 bt e i 00 u
ihe wphnd e, 3 make indexing device, and Detatad
4 - instructions on how 1o oniginate masier
\ \ | reference squares and master division
. N T
= (7 e | ' plates. Plastull details ol simple methods
P il 3 and equipment for spot grinding and lapping
| ( to tolerances and himish for beyond the limits
X : \ i Sl of conventional machining techmgues, Plos
el X iy 1 Sl 1 :
: t e | pven more hints and tips AND a fictional story
| s ¥ i 1o teach you the secrels ol carbon pack
- t-_l | " .
{ f colour casehardemng, 200 pages, 180
( 4 ilustrations. Paperback
8 . sap enere — ‘ J o dey
l.(‘.-r.‘l—.-: : - Fig | : — e

PRICE £15.70 inc Post & Packing
{Overseas £1740 surtace £21.50 air)

We guarantee you will not find any other books like these - in our Booklist, or anyone elses - Full of useful ideas, hints tips and staries
written in a wonderfully idiosyneratic style. .. . ECONOMISE! Buy both "Readers” together
PRICE £27.25 inc Post & Packing (Dverseas £30 80 surface £39.50 air) e

\

We'll send you a FREE copy with your order but if you would rather see the Booklist before
ordering, send a large S. A_E, {28p stamp pleasel or £1.00 (3 Interrational Reply Coupons)

for Overseas Air Mail
’z ) ® \With 38 pages of books (plus some videos) - all described, you will discover the very best
am e of model engineering and usefuf angineering books from Britain, America and Europo
books on foundrywork, design, engineering history, pius techmical steam books. covering

road, rail. marine and stalionary power, and many more general books on related areas of

B () () K S E R \,F ] (: l.: S intorest Many titfes are hard to find imports - ALL nre carefully selected for their value as

well as the use, information, imerestor pleasure to be had from thom

o We sell only quality books - quality hooks desesve a quality Booklist - send for your copy
today and see for yourself (but expect to be tempted!)

» BOOK NEWS @ Bo

BoOoORK NEWS

ALL PRICES QUOTED INCLUDE POSTAGE: overars e houll moar st thi “Swertice” prices slown spply workiwide. The Nirmal* prces quadesd apply atskde Baroge
D DESPATCH: wi 35 10 jovade 3 “Hy Return” sersier, it pleate allow 28 days foe delivery within the UK
To Camden Book Services enclose chegues | Postal Orders for £
FREEPOST: 13 High Street, Rode, Bath, Somerset BA3 6UB AT
ino stamp required 0 UK) Phone (0373) 830 151 Flaaan debit this amount to my VISA | ACCESS (Mastercard VISA
Paa vl e J Exgiry Dats
pies o “The Machinist’s Bedside Reader” Namg =

“The Machinist's Second Bedside Reader”
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WELCOME. ..

USEFUL PLATE VICE

ATTACHMENTS FOR D.T.l.s

FRENCH TRY SQUARES

A MILLING HEAD MOD.

STOP THAT!

QUART INTO A PINT POT

A CONVENIENT CRADLE

CZ’'s HOBBYMAT VARIANT

A MINI-WORKSHOP

SOFT SOLDERING

i

38

40

43

20

54

58

62

70

75

76

ENGINEERING OF THE FUTURE
USEFUL KEYWAY CUTTER
CHOOSING A CHUCK
PRECISION OPTICS

BENCH VICE VERSATILITY
A ROTARY MILLING DEVICE
TWIST DRILLS

A POWER HACKSAW
ELECTRONIC SETTING-UP
NEXT ISSUF

SCRIBE A LINE

HELP US TO HELP YOU




SEE US AT 3§ L {I
SANDOWN _-,_"__f,‘ U
IN JUNE win pee.
SEND 80p FOR OUR 1990 CATAI.OGUE

] .
I | eJ COMING SOON |
] THE TIM LATHE
FROM CHRONOS |
U Eoinbs bl asal el st |

{ :.-'. farsce

best pIces
£575.00
£390.00

£35500

£155.00

£60.00

£199.00

£1495

£14.95

£36.00

£16.00

£25.00

£36.00

£98.00

£86.00

£34.00

£4.95

£7.50

£6.95

£4.95

3" £4.95 4" £6.55

 LIMITED OFFER

.'-_-l “ L Uimim

Zels Hu;hrl 4 '

“1 ot ntre ||J"._|"I

Automatic Cen U

q},._l"'u]!r' Vices Flastic Wall

Microbox Drill Set 03 1 6mm In .‘\-\ ector Box

El'lf:iﬂiull’k Frotractor .‘\]1.u' 88 Steel 0 u\u
||"“1--11 Clamgs £360 £4.15
O 1lmbn1 '\1rf| =1 (uln s 4 B .r_'..;rl.' '| TN '. £1850

s B Shank inc. Boring £11.50

sllet £4.95

rical Tumni
Jabus |=|. rTl £ ! 1, 2 ar 3MT
labus Small D\I" 1

An nle Plates 6 =65 X4

Wigglar &
Blank End Arbors 1A
Twilstock Die Holders of 1, 2 oF 30
‘\'\.ullh'llurl‘\'-‘ ) ;

S1d. Magnetic Ba
Miesl M

£4.50 3IWMT
OUR PRICE £74.00

Mini Mag Magnetic Base
PRICES INCLUDE VAT & DELIVERY

TS FOR HOBH
LMEX. JABUS,

FOR DETnILED CATALOGUE, SEND suu =0
CHRONOSLTD., t. ME, 95 Victoria Street, St. Albans, Herts.
Tal: tofz'n 32793 m mm aman e
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BLACKGATES ENGINEERING

The Model Engineers Supplier

5'g SWEET PEA 0-4-0 NARROW GAUGE LOCU
\MTH HMKWDH‘-TH WI.LVE GEAR . o/ 0

£192.00 ing po
plete ol €468.00 e post & VAT
MHRE MAID 0-6-0 Version of Sweei Pea”

) ["?Dﬁ "; I".',-l'
3/,"g 0-4-0 CHAALES MUNSLET SADDLE TANK LOCOMOTIVE
Sraned sl incluses Drawines. Yame steel ho i howes, axke matesial, ¢

ET, T "IChHerR 114 LT NG KiTaks
it £112.00 incl post
STENT TOOL & CUTTER GRINDER

*':251.[:41

£603.00inc post & VAT

3" LILLA CONTRACTORS LOCO
0-4-0 Starter Kit for rolling chassis. £105.00 inc. post & VAT
Also castings for 7, * LILLA now available
Piease send for list

MOST LOCOS AND TRACTION ENGINES

B ; BLACK_GATESENGINEERING

W Yorkshire  Tal' Leeds (0532) 553652

-
A

The Amolce is onp of =
the most flexsble

Milling

Attachmen

modelling enginess

It = designed to fix
1o virtually any modelling

heciobeles e gpf
bed base a 2T,
7 | N

Send for your free brochure now

TURRET

l

The Amolco & Britsh budt and
represents excellent valus

for money

Turret Engineering Ltd
Pindar Road, Hoddesdon,

Hertfordshire EN11 O0BZ

phone: (0992) 461878 or 463458
fax: (0992) 446890

PROOPS DISTRIBUTORS LTD

(Ex. Tottenham Court Road)
HEYBRIDGE ESTATE
CASTLE ROAD

LONDON
NW1 8TD

071-267 6911

Mon - Fri
Gto 5

071-267 1718

PROOPS
WAREHOUSE

Model Enginecrs’ Workshop
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[ Wooedcarving Tools __::-._"‘- ;.J/) Clay & Plaster Modelling Tools =
Adzes, Punches \“:‘" d e - (7 Ciment Fondu & Secar 71
Arkansas Slips and Stones o ‘» ¥ ";;a (J,, Steameleaner, Vibrating Table
Strops & Honing Fluid R 2 o ‘) 1 _':, Hot Melt Vinamaold
Scrapers & Knives .-'_3‘ } 'I e 11 o Vinamold Mclting Pors
Scopas Carver's Vice o ey | o Fast Setting Alginate, Latex
Pyrography Equipment £l kS _.‘(7 % Cold Cure Silicone Rubber
Files & Rasps TH Tt i u‘ ;f_, Pigments for Silicone & Resin
iamond Coated Abrasives = el /.1 ﬂ = Gilding, Restoration, Finishing
Ieatian Hand Made Rifflers — C | Nk s Metal Cleaning & Colouring
Mallets and Hammers - . L et "'_,—,..-_ __: Maestro Acrylic/PVA Colours
Stonecarving Tools & e = : / < Brushes, Sketch Pads, Pencils
Calipers, Measuring = (S T L Polyester Resins, Glass Fibres
Heavy Carving Stands — I = Cold Cast Metal Resin
Modclling Stands - ViA = Silica Gel, Embedding
Fixed & Shding Armatures ';, M0 L8 9 K 5 Low Melt Metal Alloys
Square Aluminiom Wire Y f '.'.'--'Y_ A ,_) i ,;:'-;’ Flexible Drive, Burrs, Cutters
Modelling Marerials ' / 7 e O Safety Equipment & Hygiene
Mod-Roc Plaster Handage ey it k\"‘-\\‘ Swann-Morton Knives
Milliput Modelling Epoxy L thr,.—_ BN 3 Centricast Ld. Centrifugal
Waxes, Clays, Plasters 7oy, : Q1Y Casting & Mouldmaking
Maestro Colours frd I"‘-_’”“LLU l-.quipnu-m & Accessories
Grold Leaf

'hp STAMPS | Al e (Free to Schools) Please reply to Theale address —
m .ql.‘ iiIL:II- Mrect, trIL e K( i 18 {E[n‘ ['\l"\ h ire i\L r. \\.l{ [e! l\'.l'.l..ilh;{l-\-.- '\""} ""..TT:‘ V’SA
x London Shop: 27 Warren Street, London WP 5SDG. Tel: 07 1-636 8565 R

TEAM

CLASSIC

The new magazine for Lovers of Steam

Steam Classic tells you what you
want to know about British Steam
locomotive design, history,
operation and performance.
Emphasising what can still be
enjoyed in todays' lively
preservation scene. This magazine
is a stimulating mix of past and
present.

Cover price: £1.50

Published: 2nd Friday of each Month

Surmmer 1990 5




TRACY TOOLS LTD.

2 MAYORS AVENUE, DARTMOUTH, S. DEVON TQ6 9SNC. Telephone: (0803) 833134

SET No

1 MODEL ENG TAPS (2 Taps each suze), & MODEL ENG. DIES ('-AF’”WG DRlLL) TAPS £15
s = 40, Y32 % 30, Vg = 40, Ty % 40, 4 = 40, ¥y « 32, Yy x 32, Yo x 32 SET £5) DIES £15
2. SPECIAL” MODELENG TAPS [2 Taps each size. & SPECIAL M/E DIES TAPS £18
Yax 32, %, % 40, %y ¥ 40, ¥ x40, Vg = 32. 7 40"'3:':‘49 DIES £18
3 13 A TAP SET (2 Taps each size), & 8 A Die 5-»1 0-1.2.3-4.5-6.7-8-9-10-11-12-14BA TAPSf18 » 10 PC. HEAVY DUTY DRILL
(TAPPING DRILL SET £5) DIES £24 3 SET, No. 1| M/TAPER
4. 26 TPI TAP SET (2 Taps each siza), 26 1P| Die Set. (BSB or CEl) TAPS £15| VARIOUS SRZES UPTO ¥4
Ya X 26, Yiq % 26, Y x 26, Y x 26, % x 26 DIES £15 = @ E10 SET
i n| & "'.,_" I'._I'_ W Ay "."=_. =
5. BSFTAPSET(2Tapseachsize), & BSF O;E Ser ¥, “., Yoz Y Yo Vi BSF TAPS £15/DIES £18 g SET OF 3 CARBIDE LATHE
6. BSFTAPSET (2 Taps each size), & BSF Dia Set. ¥ %3471 TAPS £15 DIES £18 2 TOOLS %, % or % Square
7. BSWTAP SET (2 Taps each size), & BSW Die Set. Vg, %52, ', 342, e Jos U0, Yia 30, he, A BSW 2 AT £5 SET
Tﬂ-F’S £'|5/ DIES £18 o
8. BSW TAP SET (2 Taps each sizel, & BSW Die Set. ¥, %% - %17 TAPS £15 DIES £18 flﬂURRS (HS) £3 Pkt. of 10 various ]
9. METRIC Coarse TAP SET (2 Taps each size), & METRIC Die Set TAPS £20 ©
20.22.25.30.35.40.45.50.60.70,80,.90,100.11.0, 120mm DIES £25 2 _ Set of 10 SMALL FILES
10 METRIC COARSE TAP SET (2 Tups cach sizel, & Metne Die Set TARSEIS - L. %Y B amornd sUEIO LK
14.0, 16.0, 18.0, 20.0. 22.0. 24 Omm DIES £20
11 METRIC FINE PITCH TAP SET 14-16-18-20-25_ = 1 §mm Pich SET £10
12. UNF IOR UNC} TAP SET (2 Taps each size), & UNF {or UNC) Die Set TAPS £12
% Ye W, e V2 DIES £15
13 UN[' [OR UNC} TAP SET (2 Taps cach size), & UNF (or UNC} Die Set TAPS £15
M, WY, DIES £18
14. BA TAP SET (High Speed USA) 2 Taps Each Size 0-8 BA SET £20
15. SLITTING SAWS Setof 3, up 10 " wide f-ﬂ:rprux 3" o/d = 1" bore £5) (4" at £8} (5" a1 £12) (6" at £18)
16 DRILL CHUCKS {Hohm Precizion) " 4! £7 Y at £8 W' at£9 S at£12 With 1 or 2 m/t FREE ARBOR
17. REAMER SET:- R i T Yo Ve e YA, Mo WL ML (HS) SET £20
18. D-BIT SET "y¢"- %, -’.-‘1" Sy M- Tha " VA" My "% (9 sizes) Ground Finish SET £15
19. METRIC REAMER SET1.0.15,.20, JO 40,5060 70.80,100,11.0mm SETE£20 Special Offer:- Set No. 61-80 Dnills (Boxed) £6

g ¥ £ ® SPINDLE TAPER No. 2MT? NO! 3MT OR € 3 sseeeos
o WY ct R8 TAPER N SWIVELS
X8 ® THROAT DEPTH 165mm? NO! 285mm /1 :
- R R ® QUILL STROKE 40mm? NO! 70mm .
ANDPINION @ X & Y 390 x 1397 NO! 400 x 160mm
TO HEAD ® STAR WHEEL ONLY? NO!
ALSO HAS GRADUATED
® PLACE YOUR MICRO FINE FEED —
BETS ® MOTOR :HP? NO! 1HP =1
ON THE ® WEIGHT 127kg? NO! 270kg ® METRIC

ALSO: Selection of Dovetail, Woodruffe, Ballnose, Concase, Spotfacers, Broaches, Knurls, Carbide
Centres, Cycle Taps & Dies, Boring Bars, Left Hand Tap & Dies, Milling Cutters, Reamers,
Countersinks, Gear Cutters, Slhitting Saws, Acme Taps, Diehead Chasers, Socket Reamers.

}.4(‘ These are available at between 50% & 75% off list price o W
’!ﬂ‘f.‘g (MONDAY TO FRIDAY) OPEN 8 a.m. to 4.00 p.m, (Sat. noon) CLOSED WED. ‘201%‘0
f o Please include adequate P&P. Despatch by return. Overseas PE&P (Air £12.00) 7 39#

SEND FOR NEW COMPLETE CATALOGUE (STAMP PLEASE)

J THENEW A ST R A MK VIl ALL GEARED HEAD
© ) VERTICAL MILLING AND DRILLING MACHINE

K‘”‘! THE MACHINE THAT WINS BY THE NOSE!

® TABLE 600 x 150? NO! 730 % 210mm

| ©PRICE £1850? NO! , B arenial
' ONLY £1587

®EX
371 EARLSFIELD ROAD SIOCK
LONDON SW18 3DG

Phone for your nearest supplier
01874 5708

Fax: 01 871 2584

Telex: 94012238 URQTG

Model Eaginesrs’ Workshop



READER OFFER

‘ WﬂNew'_Hl NEF

i

SHEET METAL CUTTER

CUES cleaner - ;ﬁ?ster /cwger

T — BBC TV FEB 99
| SUPPLIED T0 MOD/NATQ

Designed for Electricians, Healing and
Ventilating, Roofing and Allied Trades.
Cuts sheet material, corrugaled and
rounded tubular sections ete. in
straight lines & curves with a

radius as small as 25mm (17),

N\ ANV

Cuts Cleanly without Distortion

A 4
Y 4
S  NO MORE JAGGED EDGES.
Y 4
Y 4

All Spare Parts available Ex-Stock

Prolessional Air Version and
New Wood Nibbler available.

THIS TOOL REPRESENTS THE FINEST
QUALITY IN DESIGN & MANUFACTURE.
ONLY QUALITY COMPONENTS USED.

TELEPHONE ORDERS
e 044266551 (24 HOURS)

-— N

Model Engineer Workshop Reader Offer, Argus House, Boundary Way, Hemel Hempstead, Herts. HP2 78T

———— —— — —— ——— — — — — ————— —

Please supply .............. ROMEI8 i £32.25 inc.  Please make cheques/P.O. payable to A.S.F. Total ke
or debit my Access/Visa EEETE] EETEE] _|_l_j

S L A oS W P R T T O KIS R fo ey Sl St e Signature . ...

ADDRESS

Please send coupon to Model Engineer Workshop Reader Offer. Argus House. Boundary W’a; Hermel Hermpstead, Herts. HP2 75T. Allow "‘8 days
delivery UK only ( overseas upon reguest ). Please note your name may be used for Marketing purposes ]ULT S0



TUNGSTEN CARBIDE TIPPED T TIPPED 'I'D MDE5 Madal
c oLs STUART MODEL KiTs HUBBWM@J‘F Engineer's
No. 10V or 10M £40.20
A B[S £531 | All-in-one PACKAGE DEAL _ ‘%"
la DOUBLE 10 97| ¢ w&!anﬁmdf b £405 £41 5
1550 | STUART BEAM £94 12 iy ™ by Post
1 !‘u ‘\ ~ial HALF BEAM 9521 | A Ly {or callers
E L.‘,1 | | 4ameES coOMBES £89 01
ot VICTORIA £85 34
L J L TVAN VICTORIA £152:42
SRITISH MADE — | REAL [inc_BOOK) £53.00
BEST RANGE FOR K.-60° J.B& k‘-‘;lm.‘.;f}t)ﬁ (e BOOK) £102 00
. P 67 8 ) STEAM PUMP 17.86
MODEL ENGINEERS — | B FIELD PUMP £56 4
Types, A, B, C.D.E G H L &M £2.88 esch, Types F, J & K £4.31 each 350, J5030 No 74 £32 99
Available n 14" ¢ "Squara Shank Setof 12 Tools £35.00. Setofany | e 1 Slodas ro o oo

6 Tools £16.50 ‘I-L Iudll.',l\,'pt-bf' JARK
ol 6 £25.00, set of 12 £47.00

1" Shank £4.60 each any1ype, 581

STUART CATALOGLE 1.80
PRICE INCLUDES VAT & Pnsr

r|"22.r ey g by a3

Trade enguiies welcome. Orders under £156 add £1 PP

SEND £250 .. SHARP 4" £105

Hobbymat steadles £39 panr inc. VAT + postage

FOR LATEST == _ 67£160
CATALOQGUE ~  ROTARY TABLE

» PRICES INCLUDE L=
160 PAGES > -f = (a7 UK CARRIAGE

Mesas House, Alma Street, St Helens, Lancs. WAS 3&R Tel (0744) 53634

MODEL ENGINEERING SUPPLIES & SERVICES LTD.

Fax: 0744 24264 Hours Mon.Sar 9-5, 30pm Late Night Wednesday 7 30

TOOL POST
~ GRINDERS

2 Forany lathe
from ML7 upwards

External/Internal

models with TEFC motors

DUPLEX ELECTRIC
TOOLS LTD.
Old Barn Lane, Kenley,
Surrey, CR8 5YY.

Tel: 081-660 3731 Tx 8956416 G

el | P (M AL L TTE
AL P LR THL &Y 31
O HICK LA FAN &4 R Bkl B E
T RN TELEX 57 17% GEM
I A ) e
» SEND 1 58508 FULL BMALL TOOL CHTALOGLE =
DUAL VERT & HORIZONTAL ““‘“ TEHM CATALODGUE iC
BANDSAW B st .“__,
-
| £175.00 ||suem
-0 l « VAT &M
Cary £10 50 == b .mmmm
W bt
OPEN MONDAY-FRIDAY 3.00-5 30 SAT 9.00-1200 S PRES & PELS I

HANDS _ knarled and old ..
A bounding with SKILL .
* N EVERMIND TIME
. (there is enough of it STILLY)
D ESIGNING amew ... or just daing

FYNE FORT FITTINGS . OUR SHARE ..

The Steam Fittings Specialists STEAM ENGINES will
Clarence Boatyard ALWAYS be around .
East C: LOW. .. as long as there are ...

PO3:?E§‘ UK .. HANDS that CARE .

Axbe Pumps to Whistles
sae for free lisl

Trade enquines welcomed
Tel No: (0983) 293633
Access/Visa accepied

Make the “finishing off” easier
with”
FYNE FORT FITTINGS ...

our list still FREE for SAE

THE “DIAMOND’ HEAVY-DUTY FRET SAW
One of the world’s finest saws

—.y The new range of machines
with “%2HP motors &
variable speeds. Takes any
blade from 4" 10 12" long.
Cuts in any direction across
table. Orbital action. Rapid
blade change. From a 4"
max cut to the finest
veneers. British Made
Guaranteed 5 years

S.AE. for illustrated brochure
J.D. WOODWARD, Dept. ME, Power Tool Specialists,
6 The Narrows, Hinckley, Leics. LE10 1EH.
Tel: 0455 613432

DORE WESTBURY
MKIl VERTICAL
MILLER

SHOWIN

AR MINE §
POWER FELD AN
8ELY G o

MODEL ENGINEERING SERVICES
Pigworth Farm, Pipworth Lane,
Eckington, Shelield S31 SEY.
Tel (D246) Eckington 433218

CALLTRS WELCONME §Y APFONTMENT

6’ ROTARY TABLE ;

KIT - £59.95 5w ' @

As featured in "Brays Bench”
Model Engineer Jan to April 1989

@ Howizonital ar Yorticol Oparation. ® Ovarall hesght jess
.-u'.\-'l Fjl e -\I»uﬂjn‘r'r-'lm fied. Rexdy Maching i"' Sarface Groursd

Fachiieh ||I‘ |,||'I'|'|!P|| i

uul'nr;h 1aks gl .\A.

@ Eecarnric Goor Mechanisen sach that the tabilo can be ¢
handwihonl and thus take uh sy backiash in the Worm '.‘ l|-( aszemibiby Thes afso
helps im redgang the critCyl mathiting Woherances

® All mawing surioces can be ubicated extsmally

® Can by machined on a Myford or smilar

Kil imthuces: 3 Castings .-l nddy Machined Worm B Whoel, all scrows eic

The Collage dy Lisne. Cox !,.;l Wokvarharnplon WVE 1EJ

Telephono: 09070 2284, Wo nccopt Access B Viss

Model Enginoers” Workshop



Easy-Flo No. 2 Cadmium Bearing
0 Smm Wire

1 Omm Rod

1.6mm Hod

2. Omm Rod

J.0mm Rod ...

Silver Flo 55 Cadmium Free

0. 5mm Wire

1.0mm Rod

1.5mm Rod

2 .0mm Rod

3.0mm Rod

Argo Flo Cadmium Bun g

) biog P e lome
2.0mm Rod
3.0mm Rod
STEP BRAZING ALLOYS
Silver Flo 33 Cadmium Free
1.5mm Rod
2.0mm Rod
Silver Flo 24 [C4) Cadmium Fres
1.6mm Rod
2. 0mm Rod
Silver Flo 16 Cadmium Free
1_65men Rod
2.0wmim Aod
SILVER SOLDER PASTE

Easy Flo No. 2 Cadmium Bearing
Apphy indernct haat ceby

10cc+ 30 gram syringe

30c. /100 gram syrings
FLUXES

General Purpose

250 grams Easy-Flo powder
500 grams casy-Flo powder
500 grams Mattifiux 100 paste
Higher Temparatures

500 grams Tenacity 4A powder
500 grams Easy-Flo gaste
High Temperature/Wide Range
500 grams Tenacity 5 powder

Johnson Matthey PLC

MATERIALS TECHNOLOGY DIVISION
SILVER BRAZING ALLOYS & FLUXES

6089 - 617%
£500 5 metres
£1.00 each
£1.75 each
£3.15 vach
. £6.90 cach
620°% - 660%c
£6.00 5 metres
£1.00 esch

£1 90 eae
£3.40 each
£7.50 each
608% - 655%

£3.00 each
£6.70 esch

700°c ~ 740%
£1.65 each
£2 95 each

7400¢ - 780%
£1.55 each
£2.75 each

790°¢ - 830%
£1.45 each
£2 60 poch

Gradin 25A 155

£7.92 each
£25.85 sach

5509 - BDO%¢
£5 20 each
£8 44 each

£10.50 each

600% - 850%
£9.85 each
£8.45 each

600% - 9300%
£9.50 each

PLEASE MNOCLUOE ADLOUATE POSTAGE AND PACRING
ATM Co. LTD.
AERCNALTICAL TRADES B MANUFALTURING COVMPANTY LIMITED
6 NEW ROAD, DAGENHAM, ESSEX RM9 9YS
PHONE: 081 592 2629

L= BROTHERS

LIMITED

SET - A21 HS8S DRILLS " - " = &&"

0-25mm £13.95
.. O-17£1385 . ... 172 £15.95

3"g225 ..... A"£245.

ALL PRICES INC VAT

Phone 0892 852968

LIVE CENTRES No 1 M.T.€16.95
JACOBS No. 34.0-" DRILL CHUCK
ARBORS FOR ABOVE

No. 1 MT.£2.75

; No.2MT £295
DIAL-A-DRILL HSS DRILL SETS IN PLASTIC CASES

SUMMER SPECIALS

MICROBOX DRILL SET, 20 HSS DRILLS 0.3-16mm
END-MILL SET, 5 H58 END MILLS I*-2°
PRECISION WARDING FILES, SET - 6 SECOND CUT FILES
WIGGLER & CENTRE FINDER 5 PCE SET IN CASE
DRILL GRINDING ATT. FOR USE WITH BENCH GRINDER
HSS DRILL SET — A 18 HSS DRILLS 1-10mm ¥ *5mm
TINSNIFS - STRAIGHT PATTERN WITH SPRING

. 8"+ £245 0" -£285 .
VIS 67150mm FINE ADJUST VERNIER CALIPER
VIS 67/ 150mm STANDARD VEBRNIER CALIFER

IN CASE

SET - B 19 HSS DRILLS 1min - 10mm * (.5mm

VIS MICROMETERS, WITH CARBIDE TIPPED ANUILS
25-50mm £19.95

d 3T E23985
SPRING CALIPERS (Inside or Outsida) & DIVIDERS
6" £2.95 (Ploase Stal
VIS 10° VERNIER HEIGHT GAUGE & ACCESSORIES
DRAPER AUTOMATIC CENTHE PUNCH - 808

WE ALSO STOCK
NAEROK DRILLS - GRINDERS - SAWS. - MILLS ETC
HOBBYMAT LATHES & MILLS
POSTAGE up to £6 = 50p - U 1D £30 = £130 - up o €80

9 4" SAE FOR FREE CATALOGUE

COMPASS HOUSE TOOLS

HIGH STREET ‘- ROTHERFIELD - E. SUSSEX - TNG6 3LH
Showroom open Thurs-Sat

No. 2 M.T £19.95

No.3MT £4.50

50-75mm £23.95

Summar 1990

SPECIAL OFFERS ON MINIATURE
POWER TOOL ACCESSORIES

* Set of 4 wood boring drill bits:

(3mm, 4mm, 5mm and 6mm) ...... £1.50c/p 40p
* Pack of 10 H.S.S. Drill Bits

(2 each Tmm, 1.2mm, 1.8mm, 2mm and 2 5mm)

.................................................. £3.95 +c/p 40p
* Set of 4 Tungsten Carblde Drill Bits:

(0.5mm, 0.8mm, 1.3mm and 1.5mm)

. . £2.50 +c/p 40p

* Sel of 4 Carbon Steel Dnil Blts

(1mm, 1.5mm, 2mm and 2.5mm) £1.50 + ¢/p 40p
* Set of 2 Drill/Router Bits:

(Tmm and 1.2mm) .......ccooeoveeeee. £1.00 + c/p 40p
* Diamond Saw Blade for Glass and Metal:

(Dia. 50mm, Dia. of hole 10mm) . £2.00 +c/p 40p
* Pack of 8 Assorted Brushes:

(incl. Brass, Steel & Nylon) ....... £3.00 + c¢/p 40p
* Pack of 8 Assorted Milling Cutters:

(incl. Brass, Steel & Nylon) £3.00 + c/p 40p
* ““Super Pack”™ containing at least 30 Different

items:

{Incl. HSS Tungsten Drill Bits, 3 types

of brushes, cutters and grinders) £7.50 +c/p 60p

SPECIALOFFER ON “ENGLISH MADE" FILES

* Rifler Files ..........ccieiiiennsa £1.95 each + ¢/p 50p
* 6 Assorted Riflers for £10.00 + ¢/p £1.00
(Al different shapes)

* 10 Assorted Needle Files for . £56.00 + ¢/p £1.00
{incl. Round, Flat, Half Round, Triangle etc.)
(Please note no specific shapes and sizes offered)

A ) l
ﬁd L2
- 5 |
NG [ 58 R,
% CUTTING MATS
: * UNIQUE SELF-SEALING
HELPING HANDS DOUBLE SIDED
ACRYLIC MAGNIFIER CUTTING SURFACE

.

® & BALL JOBNTS FOR ALL ANGLES
o  NICKELPLATID FITTINGS

& HEAVY CASTARON BASE G £8.9%
o ALLIGATOR SPRING CLIFS i
-

. « op E2.15

LOCKS AT ANY ANGHE Ad Sire r i3 e B0
Retail Price . ..... £495+ §130ch s ofp £1.30
With GLASS Mugsitlier . . E595 + E1.50 AS Size € M“*kh“h st kinthe kit
op 0 R e rhey E480
No Abagnifier | 195+ LM ¢p Stape « cip £1.50

PROOPS BROTHERS LTD.

RETAIL & MAIL ORDER
ﬁl ,?‘:,‘:3"“5 Avenue RE rAnl om.Hv

i _ Technology House
ol ol 34 Saddington Road
Fax: 01 861 5404 N Fleckney

e S Leics. LES OAW
sry":i’{?.fi".s&éb.;i“ =" Open Friday + Saturday

Closed Monday " Only 10.00am-4.00pm
TRADE ENQUIRIES WELCOME
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Practising what he preaches; editor
Stan Bray in the workshop at ASP's
1990 Primrose Valley Modelmakers’
Holiday Week

elcome to Model Engineers’

Workshop, a brand new magazine

specially compiled for all those
who are interested in using model
engineering machinery at home to make
maodels, tools and a host of other items!

Our subtitle is ‘The naw, practical hobby
magazine’ and that's exactly what we are
with the accent wery firmly on making
things rather than merely reading about
them. As you will see as you enjoy this first
| issue, the magazine is packed with
practical articles describing the
construction of a wide variaty of useful
tools and machinery improvement ideas
ranging from the simple to the more
complex. And this is a policy we intend to
follow with future issues.

Although, as stated, the magazine exists
to concentrate primarily on workshops and
their use, it will also contain extensive
information on the making of models and it
is our inténtion to cover in depth the
multiplicity of techniques involved in their
construction. So whether you use your
workshop solely for the purpose of creating
magnificent live steam locomotives,
traction engines and other working models,
or obtain your enjoyment and satisfaction
from the hobby through the manufacture of
tools and workshop aids, there will always
be something in Model Engineers’
Workshop just for you.

In this first issue we have attempted to
offer readers as wide a range of subjects to
make as possible; we hope that we have
got the balance about right but, naturally,
we would love to hear what you have to say
and will certainly act on any request that
we receive. At the moment we are busy
satting up a team of brand new writers who
will come fresh with a new outlook and
new ideas, whilst at the same time dealing
with the traditional subjects

HELLCW.' ]
WELC- . '1

All hobbies go through changes as
materials and techniques improve and
model enginaaring is no exception. Not very
many years ago most model aircraft were
built entirely from balsa and tissue with a
little bit of spruce thrown in. Now many use
expanded polystyrene, ABS plastics and
modern composites, all glued together
with one of the very latest cyanoacrylate
‘super’ glues. In model boating, too, tha
traditional wooden hull has largely given
way, in the interest of speed and
convenience, to plastic and glass fibre.
Happily, in both cases, traditional building
methods and materials are still used as
well.

Model engineering is like this too. New
exciting materials that can be invaluable in
the home workshop are coming onto the
market continually and Model Engineers”’
Workshop, while firmly basing itself on the
traditional foundations of model
engineering and home workshop practice,
will also embrace these.

One of the biggest areas of change in
engineering in general is the increasingly
large part played by electronics with even
tha smallast of engineering works now
having electronically controlled equipment.
This does not mean that, even if they could
afford it, all model makers will want to
connect their machine to a drawing, put in
the metal and wait for the finished article
to appear at the end - there would not be a
great deal of fun to be had in that, the best
part, no doubt, being the book we were
reading whilst waiting for it to happen!

Nevertheless, limited electronic control

can ba very useful in the home workshop
and make it possible to be much more

|
.,
* b

What it’s all about! An evening in the
home workshop means pleasure and
relaxation.

One of the nica things about the hobby is that a workshop can be created in many
an odd corner; this one is at the end of a garage.
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And owners of miniature lathes such as
gfaswwl will also be catered for in

accurate with what we create. Where
they're z..olicable to the home enthusiast,
we will take all these new developments on
board over the issues ahead just as
enthusiastically as we will continue to
concentrate on the traditional model
engineering techniques.

| hope that this gives some indication of
the way we intend Model Engineers’
Workshop to go; like all of ASP’s hobby
magazines, MEW will represent a forum for
readers’ designs, ideas and techniques and
therefore will rely heavily on readers telling
us what they're making and how it is being
made. We will ba delighted to hear from
anyone who has something to offer that
will be of interest to others and it can range
from a small idea like a quick tip right up to
a major project like the super rotary milling
attachment feature in this first issue. So let
us know what you are up to; ideally, your
copy should be typed with double spacing
and, obviously, photographs and drawings
where applicable should be included. We'll
trace all of the drawings to MEW style in
our drawing office so don't worry too much
if your original drawings are in pencil or you
are not the world’s neatest draughtsman.
What's more, we will pay you for your

"L

efforts and, while you won't be able to
make plans for immediate retirement to the
south of France on what you ear; at least A | | =)
it will go a large part of the way towards B £ 4
the materials for that new project! 1L '

It is our intention in Model Engineers” kg
Workshop to maintain the very highest
standards and we are sure that readers will
let us know pretty quickly if they feel that
we are beginning to slip. As you can see
from this first issue, we will be catering for
both the advanced and the not so advanced
and there will be material too for the
absolute beginner since it is only through
the encouragement of newcomers to our a
hobby that its future can be assured. Th 7,
task represents something of a balancing "
act to cater for all levels of expertise and, . g g
as | said, | am sure you will let me know if g " oy
you think we are beginning to stray from : ﬁ“l,?:
the straight and narrow! Model Engineers” A 7
Workshop is your magazine and I'll__ g
endeavour to make it just the way YouU Want: 5
it.

Unlike its fortnightly parent, Model —
Engineer, MEW will not be embarking on
the publication of long, multi-part series of
articles. Instead, we intend to deal with
each project on a one-off, start-to-finish
basis in each issue, so you won't have to
wait for the next instalment to complete a
job. MEW is a workshop magazine and, as
such, we will be featuring individual set-
ups in sach issue - you may even invite us
to come and look at yours! What we will be
looking for particularly is workshops which
have something special about tham; it
might be a special design of storage, an
unusual layout or you may have made a
series of useful tools and workshop aids
which you would like to share with other
readers. Please let us know.

Here then is the first issue of Model
Engineers’ Workshop. As you can see, we
offer several worthwhile items for your
pleasure in constructing and use around
your own workshop and we feel that there
is something here for model engineers of
all levels of ability. None of the items we
discuss this time call for any particular
castings so they can all be made with stock
materials much of which will, no doubt, be
found to hand in many workshops. The
constructional features are spiced with i
some general interest articles, the E. . J
occasional tip, your technical enquiries and @'ﬂ te sandl e
some answers and a free pull-out working -
drawing which will ba a common feature of g 'g
each issue, — T2y ¢

In preparation for the next issue is an | L
equally mouth-watering line-up of material.
For a start, there will be details of how to
develop a low-voltage lighting system for
the home workshop. Mains lighting can be
dangerous and the systam wa offer naxt
time is completely safe yet is capable of
supplying good light to exactly the point
required. With lampshades no more than a
couple of inches in diameter there is still
plenty of room around the machine for the
operator. We will also have a feature on the
use of tungsten carbide tooling which will
tell you where to get it, how to get it as
cheaply as possible and how to get the best
from it, and we will discuss which type of
tooling to use for a particular purpose to

halp you get better results from your
machining.

Among the constructional projects thera
willbe a 'tinv hand milling device which is
not difficult to make yet will considerably
increase the capabilities of any workshop;

it has been used to mill the Hutes ina J; in
diameter milling cutter. Add to all of this a
homemade lathe, a gearbox and a special
vice, all of which we hope to feature next
time, and you will see that our Autumn
issue promises to be even more enjoyable
than this!

The milling machine (above) will come in
for extensive coverage in future issues -
as will beautifully lard-out workshops
packed with ideas like this I

It only remains now for me to say that |
sincerely hope that you enjoy our new
magazing, Remember, we need articles,
feedback, letters and tips from you and if
you have anything to offer we would be
pleased to hear about it. If you don't have
anything that you feel is of sufficient
interest for us to pass on to other readers,
then just write and tell us what you think of
the magazine. Your views are valuable to us
and will help us to maintain the high
standard that Model Engineers” Workshop
intends to set

==
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are tightened

At left, the parts for the vice; dimensions can easily be adapted
to suit individual needs. Below, the plate vice viewed from
underneath; main vice jaws automatically close it up as they

{2

There must be many occasions in the
productive life of any model engineer
when he or she has to grip firmly
items which are just too thin to trust to the
jaws of the bench vice. Those thin, "plate-
like' componants may need to be held
firmly for marking-out, polishing or some
essential filing or other operation and can
easily suffer in the jows of the normal
engineers vice which,in any case, provides

A USEFUL PLATE

accommodate the variety of thicknesses
we have to deal with. The rear jaw is fixed
at one end of the slot whilst the other jaw
can locate anywhere along the length of
the slot. In use the plate sits on the top of
the bench vice with the jaws gnpped
between the jaws of the bench vice. Having
carefully adjusted the height of the jaws
and the distance between them to suit the
component to be gripped, the bench vice is

Holding small parts in order to work on them, particularly where
filing is involved, can be a tricky business. There are various ways of
overcoming the problems, but usually tools for doing so are
complicated things to make. Alan Buttolph solves the problem here
very neatly with a small plate vice that slips into the ordinary vice
jaws, and tightens on the work as the vice is closed, allowing the
pressure applied to delicate work to be controlled easily. The vice is
simple to make, and many readers will be able to construct it from
odds and ends found in the workshop.

no support other than the usual clamping
action,

| have used the simple plate vice shown
in the photographs for a long time now and
it has proved invaluable for holding those
thin, small and not so small iterms which we
all seem to need to produce at some time.
It has repaid over and over again the few
hours needed to make it. All components
are of mild steel.

How it's made

Essentially, it consists of a slotted flat
steel plate of reasonable thickness, in the
slot of which are two adjustable jaws. The
plate provides a firm support and the jaws
the necessary grip for a wide range of
thicknesses, lengths and breadths. The
jaws are together adjustable for haight to

12

tightened up 10 close the plate vice jaws on
the component, as firmly or delicately as
required,

The dimensions | have given are suitable
for use with a 3. or 4 ins, engineers bench
vice but are by no means binding if you
wish to vary them, either larger or smaller,
The construction should be rigid and weil-
fitting, there being little or no side-play with
the fit of the jaws in the slot. The plate
should not be less than { in. thick and after
you have cut the slot as carefuly as you can
it is advantageous to work the top face as
flat as possible. Ordinary bright mild steel
{BMS) plate is admirable for this purpose.

Ensure that the guidebar is square to the
face and length of the rear jaw. It is secured
firmly to the rear jaw by riveting over the
reduced end. Keep the guidebar oiled so

It =
P T T T
v L. —

that the sliding jaw does not bind except
when tightened up in the bench vice, You
can, as a useful refinement, case-harden
the working faces of the jaws but this is not
essential to the operation of the vice.

| have found this tool very useful for
holding items of even less than 0.01 in.
thick, as well as those which are ; in. or
more but which | prefer not to submit to
the bench vice jaws. With a little ingenuity

the jaw faces can be temporarily covered
with brass, aluminium, cardboard, rubber,
eto, gither clipped on or stuck onfor g
those special needs which do accur. Q

A view from above the plate vice. The
jaws close though a slot in the top face
and tighten to hold very thin work firmly
in position.

Model Enginears’ Workshop
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For mechanical accuracy in setting-up it is difficult to better dial test indicators. They can, however, be
somewhst awkward to use in certain circumstances. Here, R. J. Loader describes attachments that
considerably add to the versatility of the dial test indicator, and will aid setting-up accuracy. The design
is basically very simple and well worth exploring for the benefits it will give.

ne of the most useful instruments a
maodel engineer can have is a dial

test indicator (d1i). - sometimes
called a dial gauge or clock, It will check a
lot of things: alignment, parallelism,
concentricity, rouncness and squareaness,
to name a few. | am lucky to have one,
given 1o me by a very good friend, but
there is ane big snag, there are no
accessories and without them the

usefulnass is at least halved. A dial gauge
when bought {or given) is usually just that,
the gauge only. It takes a big pocket to
equip it with all the extras. My pocket is
quite small and | am reluctant & buy what |
can make, so | have recently made some
attachments to make the dial gauge more
useful.

Let us be clear first about which
instrument | mean. | know that we call

DIAL
GAUGE

FIG.1
DIAL GAUGE..

WITH ANGLED ARM ASSEMBLED.

Drilling the bracket which is held in a
large toomaker's clamp while the
operation is carried out,

anything which does the job ad.ti. ora
‘clock’, but we only do so for the same
reason that we call a vacuum cleaner a
‘Hoaver”, What | mean by dial gauge Is the
one with the big clockface operated by a
plunger and gearing.

The things which are most difficult to do
without attachments are checking small
holes and internal features, lining up
shallow projections like the fences on my
milling table, and setting vice jaws true. |
know that there are ways of getting round
these jobs, but they take time and often
mean hunting for bits and pieces,

Making the components

All the components can be made using
a small lathe, a drilling machine and filas,
drills, taps and dies, a couple of reamers
and a hacksaw or junior saw, It is a useful
exercise in marking out, fitting and turning.
For convenience, | warked in Imperial sizes,
but it can be converted easily into metric if
necessary, all but the § in. hole in the
bracket. Fig. 1. shows the assembly.

The largest component is the bracket,
shown in Fig. 2., which fits over the stem of
the dial gaugea, clamps to it end holds the
pivoting arm. | used a piece of duralumin,
which was close to the size | was looking
for and had a hole drilled in the right place

Model Engineers’ Warkshop
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Filing the slot in the bracket to
accommaodate the arms. If milling
facilities are available, they can be used
for the operation.

s0 that | didn't have to file the internal
radius. Mild steel could be used instead,
but if it is, | would suggest drilling some
holes in it, 1o reduce the weight a bit, Use
duralumin or a similar alloy if possible, itis
nice and light and easier to cut and shape,
especially if, like mine, your equipment is a
bit limited. | milled enough of it to establish
accurate data and filed and hacksawed the
rest. The holes were drilled with the lathe
drilling head, the largest one £ in,, leaving
10% of the diameter for the reamer to take
out. | reamed it by hand because reaming
that size in my lathe tends to stall the
maotor, The 2 BA tapping hole was drilled
No. 25 and the clearance { in.,
approximately haliway through. The 6 BA
tapping drili was No. 43 and the clearance
No. 30, clearance drill again taken halfway
thraugh,

The slots

The slots were then marked out and cul.
Thay can be milled, but | find it is quicker to
do jobs like that by hand. The slot which
goes through to the 2 in. hole is only for
clamping, so a hacksaw cut was all that
was needed. My brocket has slots of the
same size in both positions. | blame Mr,
Puccini for that, because itwas a
particularly baautiful part of one of his
operas that | was listening to at the time -
favourite background music when I'm
working, but normally turned off when I've
got to concentrate, | was listening more
than concentrating: thera must be a maoral
somewhere .. ..

The important slot is the | in. one and it
needs a lot of care. A good way to rough it
out is to put two hacksaw blades in one
frame, two new ones if possible, if not, two
equally worn ones. This will give quite a
widle slot and a good start for filing, The
best files to use are, a 4 or 6 in. warding file
for roughing and a 4 in. smooth hand file
for finishing. The 4 in. hand one is about
0,006 in. less than , in. at its thickest, so by
the time it is working freely in the slot there
won't be much to come off. If Swiss Files
must be used; choose one with the
coarsest cul.

I used a piece of the | in. strip used for
the arms to gauge it with, filing gently till it
was a free fit without wobble. | filed the
dapth 10| in. to allow the arms to tiit
enough. After the siot was finished, |
tapped the holes, entering the tap through
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Using a sprung thread plate to work on
the stylus. The plate consists of a piece
of steel about |, in. or 5mm thick with a
series of different-sized tapped holes,
This is sawn through the centre to split
the holes. Components can be screwed
in and, when the plate is tightened in
the vice, they are held firmly in position.

L A L N SO

following it with a No. 50 drill £ in. deep, a
shown in the scrap section in Fig. 4. This
makes sure that the stylus thread will fit
flush and also that the tapping drill #s at
least « in. deeper than the tap needs to go. |
used the smallest available tap wrench and
plenty of lubrication. | ignored the
recommended tapping size because
tapping an 8 BA_ blind hole, | needad all
the help | could get. Two things which will

Turning the taper on the stylus, which is :
now nearing completion.

chocked the fit in the slot in the bracket
again, They all fitted, if they hadn't | would
have worked on the arms, not the slot.

The pivot screw was no problem. It was
made from | in. diameter silver steel lika all

. 1 ‘/5" -

{ _~\8'e

1/8"R

6B.A.

SLOT 1/32%1/16"
. |

: /1

TAP 8B A~
© F1G.3. ANGLE ARM

= FIG.4. PIVOT SCREW @

72"

/8"

the clearance holes, which helped to keep it
nicely upright. | filed the radii on the ends
last, then thoroughly deburred the holes,
finish filed the surfaces and took off all the
sharp edges. It doesn’t matter if all the
edges have a small radius,

The arms

The arms were next, three of them, one
angled and two straight ones, shown in
Figs. 3.and 4, 6 & 7 The long one i an
extra, intended for a really long reach and
can be left out if it isn’t wanted. Each one is
made from | in. mild steel stock strip. The
marking out, drilling and tapping of the 8
BA holes is the most important part and
should be done before anvy cutting out of
shapes: it is easier to mark out and hold the
pieces if they are still in paralel lumps,

Drilling and reaming the | in. holes is
straightforward. | used a No. 33 drill for the
raaming size, the usual 10% allowance, then
I started on the 8 BA holes. | made sure that
the marking out and centre punching was
as close as possible in the middle of the
« In, dimension in each case; a watch-
maker's eyeglass haiped. They were drilled
in a vice and checked for squareness with a
square against the datum edga When |
drilled them, | started with a & in. drill |} in.

break small taps are, using a tapping drill
too close to the core diameter and using
too big a tap wrench.

After all the holes were tapped, | filed
the arms to shape. deburred them and

FIG.5.
STYLUS - 3 OFF

1/16" SPHERICAL RAD—

l 8B.A. 97\

3716"
5716  1/16" ]
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the turmed parts except the clamping
screw, | had one of those ready made from
duralumin. If sitver steal is not avallable,
mild steel would do; if it could be case
hardened so much the better, the clamping
screw 0o, could be made from mild steel. |
laft the slotting of the pivot screw and did
the rest of the turning.

The styli - Fig. 5

The styli were turned from the same | in.
dia. silver steel as the pivot scrow, A lathe
tool with a plan angle of about 30 degrees:
is useful, if not a screw-cutting tool, The
spharical radius was left as a short section
| in. long, and filed and stoned 1o its final
shape, The § degree angle was cut using
the compound slide, starting at the chuck
end and working back. The one shown in
the photograph is ready for final shaping.
When the shank and the radius had had a
last polish, it was cut off at about { in, long.
Holding on the | in. diameter, | turned the
diameter for the 8 BA. thread a littie longer
than it neaded to be and made the first 4 in.
ar £0 0070 in, diameter, This gives the die a
good start and should keep it true. After all
the tuming and threading was done, | faced
off all the extra length and chamfared with
a fine Swiss File. | made three styli, but two

%
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would be enough, one each for the angled
and short arms and they could be
unscrewed to use in the long arm. | made
the extra one because they are easily lost,
The styli should screw into the arms
nicaly and, if you have strong fingers, no
mare need be done, If you want to be
certain that they go in tightly, small spanner
flats can be filed on them to take a 10 BA.
spanner or a home-made key, | did both
this and the slotting of the pivot screw
using a sprung thread plate, which | use
frequently for holding threaded work. Be
careful if you do put the flats on; | found
that it only needs a few light strokes with
the file on each side for the spanner to fit.

A final extra

The last component, Fig. 8., is another
extra. If the stylus on the and of the dial
gauge plunger is unscrewed, it can be
replaced with the probe, Fig. 8, or any
other shape needed. | have included the

Using the attachment to set the fence on a railling table
parallel. The stylus is set in the angle arm for the purpose.

probe because it will get into places
othenwise very difficult to get at. The
dimensions are arbitrary, except for the
thread, which is 6 BA, and can be maxe 1o
any length or diameter. What | have mainly
used it for is finding the depth of square
and acme threads, where the stems of
other instruments are usually too large.

When all the components were finished,
| hardened those made of silver steel and
oil-blacked the mild steel ones. | have a
large coffees jar hall full of quenching oil
and the use of the gas stove, good enough
for small jobs. If you do the same, choose a
time when food preparation or cooking is
not being done, and ask permission first,
oil-blacking especially, makes a bit of
smoke and smell.

As the photographs show, these
attachments are well worth making and
extend the usefulness of a dial gauge @
no end,

concentrically.
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TRY SQUARES WITH A
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This photograph shows two sizes of the

Fd

here are three types of try square
shown in the engineering suppliers’

catalogues in France, which are

typical of equipmeant used in that country.
Whilst there is nothing at all wrong with the
normal typa of familiar square, thase
French types do offer some advantages
when marking out, Thay are called equerre

nple, equerre a chapeau, and equerre

double ongléet, Simple translations would
ba: simple square, square with a hat, and
double angle square! All these are of the

me type of construction and 50 | have

limited the description to the equerre a
chapeau,

All the squares are made of the same
ickness of material and work out to 5mm

thick which, after finishing. means around
4.2mm, this material being used for both
blade and stock. No matter how large (and

me are as big as 300mm

yproximately one foot) there are only two
iNg SCrews.

The screws are 3mm diameter and, in
me cases, the countersunk heads are

reduced in size to prevent them breaking
oul of the edges of the material. Using this
size of screw in such a material thickness

Il call for great care in marking out and
illing the tapping sized holes. These holes

are also blind, so there is a danger of taps
being broken if care is not taken. Plenty of
tapping compound should be used and at
the first sign of tightness the tap should ba
withdrawn

The proportions of blade to stock follow

typical 90 degree square,

This little article by R. Wallman
illustrates how even common
engineering practices can differ
in detail from country to
country. Here he describes the
Eopular type of try squares used

y French craftsmen and
supplies drawings and hints on
how to make them.

the ratio of the square root of five plus one,

divided by two, Care must be taken wher
cutting out, as distortion is likely to occur,
One way to off-set this is to partly cut the

N0k

be to suit the individual; my own squaras
are ground to a satin finish, Readers
without facilities for this can use a range of
fine emery papers to get @ smooth surface

Other types of square, if that is the
name which refers to them, are 10 be found
in the catalogues. The equerres a talon,
oquerres a 120 degrees, and equéerres a 135
degrees are all amongst those so listed, but
| have never yet seen them in use

| do not intend this article as a treatise
on square construction but offer it merely
as a point of interest for those who like
making their own tools and 1o show how
practices can vary from place to
place '@

EQUERRE

DOUBLE ONGLET.

The angles are 90, 60,
30,and 45

~

ha

The finished "Equerre a Chapeau”.
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material to shape and leave it for a while to -
allow stresses 10 be relieved, then complete
the work afterwards, My
The ninety degree square, as the
» -
photographs show, is made by marking out 3
and drilling a hole at the corner of angle
The metal can then be cut both ways into 1 Gutas LA
this. The work can be milled to a finish if e rowtns v

suitable facilities are available, otherwise it
is an excellent exercise in filing. Constant
checking for accuracy is essential,

The stock and blade should be drilled,
tapped and joined togather and then
finished aftenwards; this will allow for any
slight errors in marking out. Final finish can




MILLING HEAD
MOD FOR THE

COMPACT 3

Whilst Mr Farrugia describes these modifications with the EMCO
Compact Five milling attachment in mind, with alterations to the
measurements the design would suit almost any milling
attachment mounted on a round column, such as the Unimat 3, and
other makes as well. Basically, the modification allows accurate
measurement of the vertical travel on the head when it is set at an
angle and, probably more important still, the head to be moved to
change cutters without losing the setting. Good, accurate
machining is called for but no castings are needed as the device is
made entirely from stock materials.

A Ithough the basic EMCO Compact 5 operations one would perhaps require

and Compact 8 Isthe systems are additional features to allow the whole
quite versatile as thay stand, for process to be executed with ane workpiece
perfarming co-ordinated machining setting, enabling maintenance of specific

The madification, which increases
accuracy, could be applied to any similar
machine.

important data relative to the workpiece
edge/s since its set-up will not nead ba
disturbed.

Having the EMCO Compact 5 milling
head mounted on the Compact B Latha
bed, | have encountered this situation many
a time, sometimes fortunately visualised
prior to job set-up, whilg in other instances
only when the operation has already been
initiated, with frustrating conseguences.

A shortcoming of the system is that
when the milling head is swivelled about
the vertical axis and thus displaced from it.
the resulting slesve feed would be only that

Milling Wrat dispaced from Ihe
wrtical Busis with the wertical
travel ¥ teing now fransforned
indo an inciined setical fravel

Lalhe bed Uaed av Millimg Talile

araviding 3otk 1engiuginal ravel inclined 1o the vertical, thus practcally
[t tvar e Fravey "'i“'g'i:‘?;:f‘:‘;"’" losing the actual vertical feed capability,
—. This can be easily visualised by refermng to

diagram A, eliminating the nescd of lengthy
descriptions, Therefore, one can deduce
that, 1o feed the cutter edge through a
l vertical distance ‘&', a complex operation
- would result, with the actual net movernment

! Turm of Wandwheel v .
moves \ead Ihrouah Tme having to be achieved through two
h-.uuru toll ot pravides separate adjustments — one via the
RS- AERE (ORI K inclined vertical ‘IV' and the other via the
longitudinal axis ‘L', which necessitates
Vi (i e geum:é;i?ﬁ?;gzlatmns with the inheremt
S difias L BCCUIr ;

it Rk The modification effected to do away
with this is depicted in its general
assembled form in diagram B, which
e e Vot A shows that, for any actual milling head
2 9.05An acceraty displacemaent, full control of the vertical
displacemant is now still obtainable, thus
anabling co-ordinates about a particular
datum to be maintained.

iaclingd veriical
feavel obh2nines
Incewgh atigiaal —_—
ailling fine Teed
sttachaent

=

Lothoul securmg the

wde 3hatt lu beth I
Sappuriieg col ..‘:..{ bk 2 T e Degree of accuracy
assenbly lo Se \ The accuracy of the vertical feed contral
retated freely for Washer L 1w nurs achieved with this modification is in the
© i T b e order of 0.05mm using the vernier on the

black, and 01mm only If using the
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graduated handwheel collar. slight tightening force on the respective The guide shaft

However, one can easily modify the
levels of accuracy required by altering
gither the leadscrew pitch and
consequently the corresponding
handwheel collar graduations, ar by
changing the vernier design, Nevertheless,
the 0.05mm vernier was chosen due o its
good readability inherent to its wide
spacing and also as it has proven itself
quite adequate for most precision jobs.

This modification is of no particular
benefit to anybody utilizing a separate
milling table capable of vertical travel
adjustments, the whole idea behind this job
is to enable the same result 1o be oblained
withiout having to complicate the
workpiece mounting set-up, thus using
only the basic EMCO system {for those
who already have it) with a normal maching
vice directly clamped on the cross-slide yet
now achieving four different travel axes,
namely, the longitudinal ‘L’ (along the lathe
bed) and the transverse ‘T (across the lathe
bed), both in a horizontal plane through the
lathe's apron and cross-slide assembly; the
vertical 'V’ and the inclined vertical ‘IV*,
both in & vertical plane through the milling
head.

Without this modification, the inclined
vertical feed IV’ is always available,
however anly at the expense of the actual
vertical feed 'V, which, for accurate
dimensioning and other geometric reasons,
is indispensable for specific operations.

Parts and assembly

To manufacture the whole unit, gight
main items are required, demanding
precision in dimensioning (denoted in the
parts scaled drawings by the symbol vwv)
and the finest finish possible 10 result in a
smooth operation when assembled, so that
it would only require an even application of
pressure at all stages of the allowable travel
limits in both directions when feeding or
withdrawing the head via the leadscrow.

The top and bottom plates {parts No. 2|
and the supporting collar (part No. 8) all
have a large hole of the same diameter
which should run a sliding fit over the
milling head shaft in hand (thus the
diameter dimension might require
adjustments with respect to the supplied
specifications just to suit the shaft
available), such that it would only require a

clamping bolts in order to secure it in
position, without giving way to
misalignment when tightened. The
clamping bolts used are standard M6 with
an Allen head 10 facilitate the process —
thus using the same Allen key throughout
the whole system.

The purpose of the supporting collar is
to enable the whole milling head assembly,
when modified, to be left looss and be
rotated about the milling column (the
alectric cable permitting) thus enabling
cutter changes and other operations being
executed without losing that particular
head setting (diagram B) over the column,
datum ‘h'.

The quide shaft (part No. 4) must slide fit
in the threaded block (part No. 1) with the
maximum alignment possible; care must
be exercised when boring the 10mm
dismeter hole in the block, for if the hole
axis is misaligned with respect to that of
the shaft between the top and bottom
plates, then it will lead 1o jamming of the
systam, Slight misalignments can be
compensated for by shimming the block

Standard Emco Compact Five lathe with
milling attachment.
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QUICK TIP!

From Peter Jones comes the
following hint: To model
engineers who are partial to
a pickled onion, | say keep a
spare jar handy in the
workshop and strain the
superfluous liquid from the
onions into it. This makes an
excellent pickle for brass and
copper. | claim the prize for
the most blindingly obvious
suggestion ever made!

accordingly beneath its fixing bolt positions
to make it seat over the milling head block
to suit the misalignment, ensuring that
when properly seated, it will be adequately
tightenad so as to retain the effected
alignment.

The guide shaft is first threaded and
locked lo the top plate with an M8 nut, then
fed through the block, threaded again
through the bottom plate and locked in the
same manner as for the top plate, but with
the difference that it cannot now be driven
fully home through the bottom plate since
alignment of the plates’ shaft holes is
essential — so before tightening the bottom
plate, pass the whole set-up over the
milling head shaft, align the plates and then
tighten and lock with the M8 nut, ensuring
that after tightening, hoth plates will remain
aligned and thus run quite freely, but not
loosely.

Handwheel

Next fix the handwheel (part NG, 6,
camplete with the drive pins, parts No. 7) to
the leadscrew (part No. 3) locking the
handwheel with an M7 nut. Pass the

leadscrew through the top plate, the M7
thread in the block, and the bottom plate,
and before inserting the M5 nuts on the
leadscrew end fit a steel shim washer to
reduce grinding when rotated.

Note that two M& nuts are used here so
that with the first one the leadscrew
backlash is adjusted, and the secend one
will then lock the first.

Checking alignment

Once all these components are in place,
oll the leadscrew and guide shaft, run the
block a few times up and down between
the plates to check for any wobbling or
misalignment, and if satishied that all seems
well, fix the: block to the milling head rear
face by two hexagon headed bolts.

Incidentally, the original milling head
block has to be first dismantled to enable
the facing of its rear side so that it can then
accomodate the leadscrew block without
misalignment, and also 1o provide the
necessary two holes for fixing of the same
block.

The ruler

The last item is the ruler (part No. 5) to
be bridged between the top and bottom
plates, providing a read-out against the
vernier scale on the side of the leadscrew

block, To mark the graduations on both the
ruler and the block, use a sharp end mill at
45 deq. and do not feed it deep, otherwise
the accuracy of reading would be impaired
due 1o the width of the resulting groove; a
typical cutter edge feed of 01mm on the
vertical axis will do.

When all is assembied, the whole
modified milling head can now be inserted
and removed from over the milling column
by just unlocking the clamping bolts on the
top and bottom plates and sliding the head
up or down while at the same time slightly
rotating the same to and fro and taking up
its weight at the heavy end (motor
assembly side).

Part details and scaled drawings

Refer to figures 1 through 8.

All parts, except the guide shaft (d), are
finished by heating and blackening in thick
oil. The vernier and ruler graduations, as
well as the handwheel collar markings are
then finished in white fwiping off white wax
or paint before [t completely dries) and
protected from chipping off by applying an
aven polyurethane plastic film. Wheraver
INF) appears against a dimension, it
danotes that the particular dimension is
Non Functional; i.e, it can be altered to suit
the machining process and tools as
required. e
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CROSS SLIDE STOP 3

When working to set dimensions, stops are invaluable as they are
both time saving and an aid to accuracy. Pat Twist offers something
a little extra in his version, and whilst they are designed for use on
a Myford lathe, they can be adapted to suit machines of other
makes without much difficulty.

felt, or until a pencil mark on the bed is
reached, restart the lathe, put on the cut
and fine feed the tool out. With a positive
stop however, one can leave the lathe
running and feed the toolin and out a
dozen times if necessany without having to
wiorry about the consequances.

Messrs Myford have provided on the
back of the lathe bed a machined surface
with 6x. in, BSF tapped holes, put there
for the taper tuming attachmant
fsomething else | must make), All that is
needed for a saddle stop are the items
shown in the sketch. The two clamping
pieces hold the | in. bar firmily to the back
of the lathe bed by two | in. countersunk
screws in the already tapped holes, and the
three fingers are adjustable along the bar

To use the stop, move the saddie along
the bed 1o the required position, lift up the
nearast finger on the headstock sida of the
saddie and slide the finger along the { in,
bar until the knurled stop touches the back
left hand side of the saddle. Fine
adiustments can be made by screwing the
knurled headed bolt in or out and locking it
in position with the knurled lock nut

Should one want a stop when moving to
the right, use one of the other fingers.
When not wanted, loosen the finger locking
bolt and allow the finger 1o drop down,
that's all

Itis a positive stop, accurate 10 001 in,
on a dial test indicator every time, there is
no mutilation of the lathe at all, and the
device will fit all models of the ML7 range.

A 12 in. length of 16 gauge sheet metal
about 21 in. wide with one long side bent
over to an angle of 45 deg. rests nicely on
the bar clamps and keeps the device free
from swarl.

A stop for the cross slide is a must on
occasions, imagine for a moment milling
the slide valve ports in a cylinder block with
& small size end mill in the usual way, with
the cylinder block held on the vertical slide.

The first cut of a few thousandths of an
inch deep is made and the cross slide
handle is turned several turns to finish up
on a calculated reading of the micrometer
collar

With every increase in the depth of cut,
this procadure has 1o be carefully followed
{for all three slots). One mistaken
calculation could be disastrous.

With a cross slide stop once adjusted,it
is just @ matter of putting on the cut with
the leadscrew handie and feeding the cross
slide in and out without having even to look
at the micrometer collar reading or count
turns

The carriage stop showing the
adjustable fingers which allow for
varying positions to be used.

ithout a saddle stop, boring a
smallish blind hole to a fixed
depth is a 'dicey’ operation, tyes |

know there are such things as ‘D’ bits, but
unless one has the correct size, making one
takes longer than boring a hole).

The danger is that the small boring tool
might inadvertantly be fed in a fraction too
much and one is lucky if the tip of the 1col
is not snapped off. In any event there isa

nasty scratchy noise at the end of the hole

and the probability that the tool has moved.
Without a stop, the usual way of boring

blind holes, is to stop the lathe, feed the

tool into the hole until the end of the hole s

22

Madel Enginesrs’ Warkshop



SADDLE STOP

ADJUSTABLE
sToR

— - — e —

L
| REAR (F LATHE
o

LOCK NUT

o HNGER 4 BAISED
- POSITION

_-DRILL & REAM 3/0°D0A

ORILL 1/ADIA @ M -

B C/Smhix SETTING SCRFW

TSAW CUT TEROUGH.

PART “A"-BAR [LAMP
2oft VR et sV " MS

TAP T84 FOR -~ |

PART “B' FINGER
300ff %/4"SQ«"/¢"MS.

TAP /4>

VALRLE

Fo&

B
STHEW

CAWTUT THROUGH.

L

The parts for the cross-slide stop.

The photographs and sketch really
explain everything, but here is a brief
description of how it is made.

A4 in, length of mild steel is end milled
1o the cross section of a tee nul, for extra
strenath | madle this part stand up higher
than the cross slide which necessitated the
sachdle shaped items that fasten it in place
in the tee slot. The shaped piece on the end
was rivetied and silver soldered in position
and tapped | in. BSF for a length of
scrawed studding.

The part with the open ended slot
shown clearly in both photographs is a
piece of angle sitting over the gap in the
lathe bed. Rivated to itisa 1) x 1l x L in
thick piece of mild steel accurately fitting
the gap between the lathe shears. This
assembly is clamped In place along the bed
with a keep plate loosaly held in place with
the cheese headed screw as shown in the
photograph.

This keep plate is made 10 drop through
the gap in the bed and, by turning it a

Summers 1990

quarter turn, the slotted angle can be
securely held in place by two . in, BSF cap
screws, also shown in the photographs,

Adjustable knurled nuts and lock nuts
on the screwed rod either side of the
slotted angle enable the movement of the
cross shide to be accurately controlled. It
will be seen that the screwed rod is free to
mave along the slotied angle as the cut
progresses.

The device can be easily made from bits
from the scrap-bax, with no mutifation of
the lathe, it is quickly fitted and is @
pracise in its action

The cross-slide stop in position on the
author’s Myford Lathe.

e ‘.-,rw/mm
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any people probably will have
M looked at the drawings of the

larger traction engine minfatures
published in the Model Engineer from time
to time and decided that some components
were just too large for their equipment and
turned to other things. It is my purpose in
this article to describe how a former
locomotive bullder tackled and overcame
one of the more fundamental differences
between traction engines and locomotives,

Whilst the general run of traction

engines have similarities with the
locomatives — a boiler of the same classic
Stephensonian type, cylinders, valve gear
and various accessories — the detalls are
certainty dissimilar.

Traction engines

A locomotive builder contemplating
constructing a traction engine of around 2
in. scale is faced with 8 number of
outstandingly differant problems than
those ancountared previously. The sheer
size, in terms of diameter, of some
components are a major hurdle to those of
us whose lathe is the ubiquitows 3. in. type;
mine is a Myford Super 7 and what follows
is relevant to the very many brands of
machine of this capacity.

At first sight of traction engine drawings,
the most outstanding items are the final
drive gear, hind wheels and flywheel.
Further examination will draw attention to
the size and shape of the cylinder block.

Wheels

Wheels may be fabricated using the well
proven methods propounded by the late
W.J, Hughes when describing Royal
Chester which give very good results, or
machining can be contracted ‘oulside’.
Some rims are available requiring no
machining, the easiest of all. No
tremendous accuracy is called for with
these slow-moving components. Strength,
to say the least, is ample; and normally,
appearance is the most important criteria.

Flywheels

Flywheels, depending upon whether
spoked, solid, or dished, ought to be
machinable if the lathe has a gap bed
allowing the diameter to be swung. My
Super 7 has handled the outside and rims
of a 9in. dished Fowler flywheel using the
faceplate for roughing and boring then
finishing on a nutted spigot in the mandrel.
It would be dishanest not to state that
chatter may be expected or that no special
tooling is needed, especially for the rear of
the rims, but it can be done, Chatter marks
on the nm sides may be dressed aff
carefully using a file, dimensions are of less
importance than appearance.

There is much to be gained in dealing
with thesa types of casting by the method
of removing most of the metal at one

INTO
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Machining the components for a large scale traction engine such as this can be
diﬂﬁun on small machines. This article describes a way around some of the
problems.

setting then removing from the lathe for a
pariod in order to allow stresses to relieve.
For solid or dished flywhesls an annealing
process consists of heating the semi-
machined casting 1o a black heat and as
slow a cooling as ¢an be arranged
accelerates the relief process. In any event,
a delay of a week or two batween
operations can only be beneficial.

Another advantage is that with only
small amounts of metal to be removed,
driving arrangements on the lathe can be
lighter, obwiating any risk of distortion
caused by heavy clamping, the spigot is
ideal in these circumstances.

Gears

Final drive gear blanks, if cast, require a
genperous allowance upon the periphery to
allow removal of any parosity, sand
inclusions and the like. An ‘outside’
roughing operation to allow finishing in tha
workshop lathe may again be the answer,
with the consolation that someone else has
had to deal with all the rubbish.

Night classes can be used wherg
available to perform these tasks and with
forward planning to ensure suitable
workhiolding equipment, tooling and so
forth, many of these jobs could be
completed over a series of evenings,

In this article, C.S. Bamford relates his problems in machining the
components for a large-scale traction engine on a small lathe, and
how he overcame them. Many readers will have had similar
problems from time to time and may like to read of another’s
exploits. When it came to the cylinder block, this was specially cast
for the writer in two pieces. Although it is unlikely that all readers
will be in a position to get this work carried out, a normal cylinder
block could, however, easily be split on a large band-saw. If one is
not available in the home workshop (which seems highly probable)
a local engineering works would almost certainly be willing to
quote for sawing through it, and the work should not be too costly.
More adventurous readers will, no doubt, wish to consider the
possibility of sawing the casting with a hacksaw — a time
consuming but practical idea if plenty of care is taken in the

Process....

¢ .8

]

A PINT POT

Mode| Engineers’ Workshop



especially where larger machine tools are
installed: roughing one session and
finishing another, or special arrangements
might be made for a longer stint.

Cylinder problems

Cylinders however are a different
proposition. Compared to even 7, in. gauge
loco cylinders they are chunky, oddly
shaped lumps of iron, especially for
compound engines and, at first glance,
may appear to prasent insuperable
difficulties for turning upon the class of
lathe under discussion. The major
difference is the curved flange to seat upon
the boiler shall which will prevent offering
the bore or bores to the tool in the normal
manner.

Alternative resources may be used
where available but cylinders require to be
dimensionally accurate and usually,
excepting the bore, there is not a great deal
of surplus material to remove. ldeally. bore
and other surfaces relating to them need
setting to ensure the utmost truth and
accuracy and are not candusive 1o repeated
satting and resetting. Cost would preclude

outside machining for most of us and,
personally, | prefer to retain control over
such complex components and offer my
solution 1o the problem as one way of
achieving the required result.

Basic parameters to be aimed for are
that bores are to diameter and parallel
throughout their length, and to each other
if more than ona and correctly spaced In
relationship to other machined areas. Bore
ends must be true to axis, especially the
slide bar end and the curved flange to be
corract in relationship 1o bore and boiler
cenire lines. This is a vital requirement to
ensure the eventual truth of crankshaft
journal to big end relationship.

To guarantee this sort of accuracy |
prefer 1o use my Super 7 as a horizontal
borar using the cross slide as the boring
table. As an aside, and not as a Myford
shareholder, this machine was purchased in
Africa in 1965, travelled to the UK. in 1968
and 1o Australia in 1972, all in the original
packing case. Having been well used, but
not abused (well, not often), it is still easily
capabile of work to toolroom standards.

For my cylinders the limiting factor was
the 2. in, haight of lathe cantre above cross
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slide surface. Obwiously, other makes will
have different dimensions but the principle
remains. Thus a surface is required to allow
the block to be clamped so that lathe and
bare centre lines coincide.

Locating upon the port face to an angle
plate or vertical slide might allow some
machining but at best the sat-up would be
flimsy and some designs have an inclined
port face,

A number of ideas were examined
including using the milling machine but this
was rejected on the grounds of insecure
holding and lack of faith in my ability 10
produce a good bore finish by hand-
feeding the table.

Were the curved surface absent then a
locating surface could be machined upon
the base of the blank to a dimension of 20
in. from the bore centre and machining
could proceed at one satting,

Splitting the castings

Thus there was only one solution, 10
remowve the curved flange and to machine
block and flange as separate entities,
rejoining later (see photo 1) Patterng were
made by a colleague, incorporating bolting
lugs so placed as to match the tee slots on
lathe and shaper. Ample metal was allowed
for machining to give a good porosity-free
surface and battle commenced by gripping
in my largest machine vice fixed to the
shaper lable, Even the vice required
modification by substitution of the moving
{aw by a steel bar, For those without the
fuxuny of a shaper, formation of these large
flat surfaces can be achieved using
fiycutting methods.

Cleaning castings

Prior 1o machining cast metal the usual
advice, and sound it is, is 10 remove sand
and scale using old fileg, but in this day and
age, the use of an angle grinder may be
preferred and this | used. It is especially
useful to remove the hard ridges where
corners tend to chill in the mould and
harden, Absence of this metal is kinder to
the tool, machine, and one's temper.

Obwiously, a shaper subjects the tool to
intermittent blows at cut commencement.
but so far | have suffered no disasters from
this cause. Incidentally, | make my own
‘'special’ tipped tools by silver soldering a
‘used’ commercial tip 1o a mild steel blank,
subsequently grinding to shape.

After the first pass, examination showed
that thin areas such as the lugs were hard
on the edges and this was removed. When
soft metal was exposed, a high speed tool
was substituted to ensure a reasonable
finish and flat surface. Failure to remove the
hard spots will result in excessive tool wear
and an uneven surface, as testing with a
rule will quickly show. This is undesirable
and must be guarded against.

The curved flange, flat surface was
similarly dealt with. Helding of these wide
castings can pose a serious problem
depending upon individual equipment and
resort to ingenuity will often have to be
made.

Boring the cylinder

Once a good surface to the desired size
has been produced, the cylinder block is
transferred to the lathe cross slide. As the
polting lugs are taillor-made, setting up is
easy, requiring only normal precautions to
ensure unmachined areas are squared up
o best advantage. Boring was carried out
using a 1 in. diameter boring bar with a
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tipped cutter. | do not seek a superfine
finish to bores, striving for equal diameter
throughout the length,

My belief is that with metallic piston
rings tooling marks remaining from a fine
feed are conducive 1o oil retention and
bedding-in during initial running.

Where two bores are called for, it is an
easy mattar to move the casting the
required amount using whatever index the
cross slide possesses or even a good rule.
At the same setting, bore and faces were
machined 1o length ensuring squareness.
Naturally, normal machining precautions
nead 1o be taken, locking of slides,
appropriate ool shapes, speads and feads
and s0 on.

The cylinder flange

Coming to the curved flange poartion, 8
fiycutter of correct diameter was made o
fit the milling machine mandrel and with
the casting held in tha Imodified) machine
vice the casting was hand fed through the
cut. As anticipated, finish was not all that
good but adequate for the purpose. This
surface could have been machined in the
lathe by fastening to a plate extending from
an angle plate bolted to the table. Boiler
centre would have been made coincident
with lathe centre and the flycutter used. |
rejected this method due to the flimsy
nature of the set-up and because | was
unsure at this stage where future bolt holes
could go. Photo 2 shows the machined
imarface ot this stage.

QUICK TIP!

The modern plastic clothes
line is filled with fine plastic
hair. When a clothes line is
broken and of no further use,
cut a short length away from
the end and you have a
perfect little stiff brush that is
ideal for cleaning the scrolis
of chucks!

At the same setting the flange was
faced to length ensuring squareness to the
curve giving good appearance and a datum
face. Now being the possessor of two
halves of a cylinder casting nicely
machined as accurately as skills and
equipment permit, thera now remained the
task of joining

Joining the cylinder parts

My method was to first machine the
pistons 1o a good fit to the bores, | was
happy 1o reduce diameters to running
clearance later, A steel bar of the diameter
matching the between web dimension of
the cranks, in my case 0.5 in, was truly set
and the roughed-out pistons mounted
upon a machined nutted spigot for
finishing, The length of the bar was made
such as to allow for half crank pin diameter
plus stroke so that when the crank pin was
on back dead centre the piston face was
fiush with the bore end face, thus acting as
a dummy connecting rod.

The curved flange had been drilled
around the edge 1o malch corresponding
tapped holes in the boller shell and was
fastenad thereto. Great care was exarcised
10 ensure centre lines and distances were
as per drawing. Centre lines on the castings
were marked whilst in situ for machining
which provides a check upon any
inadvertant deviation.

Quick setting Epoxy resin was very
thinly spread upon the flat surface of the
flange and the cylinder block placed upon it

with the dummy connecting rod inserted
within the bore and between crank webs
with the end butting against the crank pins,

Given a modicum of care (and a trial
run) this method ensures that the cylinder
block is correctly pasitionad in relation to
the crankshaft and boiler centre line, Once
the Epoxy had set, | in. dowel pins were
fitted and the joint broken to provide a
locating face for milling port faces, the
drilling of various holes and so forth.
Finally, 2 B.A. socket head screws were
inserted 1o miss all these holes and the lugs
removed. It ends up as a very busy casting
see photo 3),

Checking the fit

The engine has been trial erected and
run on air pressure with entire satisfaction.
That which should be square is square and
gll is in ling as per drawing. Perhaps & few
words as to the practical aspects of
checking your results may nol come amiss,
together with a few hints as to the practical
aspects of line boring. For bore
maeasurement a variety of options are
available depending upon individual
resources. Verniar calliper inside jaws give
qood results if used with a little care to
ensure that the instrument is held square to
the bore and that a delicate touch is used, |l
one is brave, the pistons may be machined
first and the bore machined to fit, the time
me honoured go/no go premachined plug
gauge is probably more practical,

More sophisticated 5 the use of internal
callipers, They have the advantage that the
boring bar may be left in place for
measurement. Even more up-markel are
telescopic gauges, imermal micrometers
and the fike. Owners or users of such things
will be familiar with thair use.

In a separate category is the use of | in.
diameter rod machined at each end to a
blunt point for a length corresponding to
whatever diameler is required and set
across the bore, a number of these may be
economically prepared to give warning of
an approach to final diameter, They are also
very sensitive in testing for a true diameter
throughout the length of the bore

Taking initial measurements

A little craftiness pays when setting the
work upon the table to allow access for
measuring , half the battle is to be able 10
measura. Splitting imposes two accurate
measurements:  bore to bolting surface;
and, bolting surface to flange surface at the
boiler centre line. Scrutiny of the drawing
will suggest the best, passibly only, place
for the split. In the case of the Suparba
block for instance, one would suggest just
below the cylinder drain cock holes. Pra-
calculate the dimensions and before
machining ansure that it is possible to
measure, and accuracy is assured. The
bore/joint distance should be automatic at
whatever your lathe dimension is, but
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caleulate and check early on, if an error has
been made, now is the time to find out; and
remember, the Epoxy must be thinly
spread,

Another penalty of using the split
method is the need to measure from
curved surfaces, especially the boiler
seating, Vernier callipars are very useful
and also recommended is a ball (from a
bearing) of known diameter (ming are 025
in} held 1o the anvil of your micrometer
with @ homemade slecve (see photo 4)
This allows accurate measurement of
curved surfaces, the ball is placed upon the
inside of the curve and the ball diameter
subtracted from the reading

It should be noted that the use of a lines
as per Superba’s low pressure cylinder
does not absolve the builder from the
mr;urr{ ment of 3 trua hore — not if the liner

s 1o be a correct press fit: the annulus is
rmT of critical dimensions and could be
machined using a boring head or a stout
bar in the four jaw chuck after all other
operations are complete. It is a hefty chop
in a small lathe and softly, softly catchese
this monkey!

A special boring bar

One of the most important bore
machining operations has been skipped,
that of :}::I!'mg on the cut A 1 in. diameter
boring bar was mentioned because it is
strong and | have a homemade device
which clamps a redundant micrometer
thimble to the bar over the tool (see photo
5). Increments are made by setting the
thimble and gently moving the tool into
contact. Care and feel are neadad, what you
planned 1o put on the tool may not
necessarily bea what comas out of the bore
Equally effective is the use of an inclined

hole in the bar with a grub screw 1o move
the ool bit. The increment may be

measured by micrometer or vernier and the
same care is neaded. Boring heads, if stout,

are a geod tood, but even 50, a few
SUTEMESES Iy ensure.

Finally, there is the “fesls like ten thou"
method which can be surprisingly effective
Usually the exact diameter is not critical,
you can always make new pistons if that
was your choice, Aim for a true bore — all
alsa follows

Conclusion

To conclude, whilst there Is more work
and an extra joint is involved there are
advantages, not least that a larger cylinder
block may be made than could be tackled

otherwise, The system of lining up with the
crank wibs ensures that any minor errors
in machining may be cancelled out and
second operations are assisted by the
provision of the fiat surfaces. Bo'ting lugs
may be removed as late as possible and
until then are of great use.

Upon reflection, it is difficult not 1o
arrive at the conclusion that it is possible to
be more accirate in the final analysis by
using this method rather than by machining
the casting as a whole. if machined using
the faceplate, one would expect some sort
of fixture to be required to locate the
various cantras and 10 space the curved
flange and one wonders if a four jaw chuck
woulld be a proposition. Possibly one of our
ather expernenced readers would
£are 1o commaent. @
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Gets the job done —

a bit better.

The Mains Voltage

Dremel Moto-Tool is just as popular with

craftspeople and engineers in industry as it has been with

hobbyists throughoul

compact power tools

clothing,

the World since 19:
that are not just sheep in wolves'
ook for the Moto-Tool, new Cordless

2. If you want

Freewheeler, Motoshop Scroll Saw/Sander
Table Saw, and Disc/Belt Sander in
praper Toolshops, Power Tool Specialists
or Hobby Shops or send 24p S.A.E. for
catalogue to the sole U.K. Distributors:

@) MICROFLAME HOBBY & CRAFT TOOLS

Tel: 0379 644813 Fax: 0379 644837

Vinces Road DISS Norfolk IP22 3HQ
Telex: 874892

27



The Amolco Milling Attachment. An
excellent piece of equipment which is
designed for use with Myford lathes
and. once in position, allows the saddle
and cross-slide to be used as a milling
attachment. The version illustrated here
is mounted on a base with a compound
table but the attachment, as described
in the text, comes without these units.

S
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When room is at a premium, the
answer for milling, if one wishes
to get away from the vertical
slide, is to buy a milling
attachment which bolts to the
lathe and uses the cross slide as
a milling table. They are very
effective, and the Amolco
attachment designed for the
Myford lathe is a robust affair.
K. Spreadborough tells us how
he coped with his.

ith no spare space in the
workshop and a shortage of cash,
a milling machine was never

going to be a possibility for me! | decided

Below left, author's milling attachmaent
and leading cradle seen ‘parked’ against
the wall to allow space for turning
operations. Below, to load the
attachment, the cradle is swung across
the lathe bed. No heawy lifting is
involved. Below right, the attachment is
lined up over the lathe bed then lowerad
and bolted into position on the bed. Far
right, once the attachment is bolted
accurately in place, the cradle can be
swung back again out of the way while
milling operations are carried out.
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therefore to invest in a milling attachment
whera the column bolts to the lathe bed
After some consideration | decided on the
Amolco

When it armived | realised that the
advantage of having such a robust
attachment was slightly offset by the
difficulty that was going to be involved in
fitting it on and taking it off. Leaving M on is
a possibility but it does clutter things up
and make normal lathewaork rathes
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awkward, when in fact the attachment will
only be in use for a comparatively small
period of time

The space problem

Eunru_; short of space [and in slature, as
well as long in years!) | reafised that | had a
problem, although | was very pleased with
the attachment and looked forward to using
it. Even if | could manhandte it into position
when needed | had nowhere to keep it
when it was not in use

Maost people who use Myford Lathes will
be only too aware of the space at the back
of the lathe caused by the motor overhang
— In my case, up to a wall behind the lathe
This then was where to keep it, but how 1o
get there was the problem. On went the
thinking cagp.

Using some 1in, square Speedizame
and fittings (of course, if welding or brazing
facilities are available any 1in, square steel
tubing will do) | built the structure as
shown and boltad it to lathe cabinet stand

Thae milling attachment is supported
under the head, which is a heavy casting
and also contamns the motor, which adds to
the weight. The support is macle from
gighteen gauge sheet steel which |s
screwed to the side of one rail or tube, It
fits between the assembly plate and motor
body and also locates the assembly
lmterally.

To protect the attachment from damage,

strips of adhesive tape are stuck to the
assembly. The milling attachment sits quite
happily on the support out of the way,
protected when not in use by a plastic bag.
It does not, in any way, interfere with
normal lathe operations

In use

Tha detachable bridge piece shown on
the drawings is used to slide the
attachment over the lathe bed when it is
required. The column or pillar is lowered by
simply winding it down the attachment,
using its own fitted lead screw. Once In
position the head can be raised to allow the
bridge to be removed, and the attachment
is ready for use.

One further modification was made
later; that was to secure the nut on the top
of the pillar 1o the threaded rod which goes
through it to clamp the attachment in
position: Securing the put made this an
easier operation.

If there is a problem at all then itis in
positioning the clamp plates under the
lathe bed, which can be fiddly — a future
project is to make longer plates which will
make life a little bit easior. But there never
seems 10 be quite enough time to do all the
things | would like...

The equipment can now be put into
place and removed in no time at sll. There is
absolutely no effort involved and, when
not in use, it is stored out of the way @
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Although we intend this magazine as a help to model engineers in
their workshops, our scope will be wide and from time to time we'll
include some woodworking items, particularly those involving
machinery. In this article, Peter Jones takes a thorough and critical
look at the Hobbymat Variant Wood Lathe, and a somewhat light-
hearted look at woodworking.
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SPECIFICATION

Centre width: 300mm 4+-350mm
Cantre Hoight: 120mm

Turning dia. in gap: 300mm

Headstock thread: M30 X15

Tallstock: Fitted running centre
Speeds: 950, 1450, 2100 rpm
Motor; 370W 240V
Weight: 30Kg

Supplied as standard

Set of 6 chisels

driving centre

tool rest

faceplace +woodscrew centre

egg cup chuck

Extension piece for bed as described
Tool kit

Optional extras:

125mm self-centring woodwork chuck.
Reversible jaws (or may be used as a
faceplate)

Includes: driving dog, fixed centre,
woodscrew centre, tool kit.

Price: Standard Lathe: £195 +VAT
Chuck: £39 +VAT.

Obtainable from suppliers of
Hobbymat/Prazimat etc.

Further details from: CZ. Scientific
Instruments Ltd, 2 Elstree Way,
Borehamwood, Herts. WDE 1NH

Tel: 0B1 953 1688.




Les May, whose workshop this
article features, has promised to
provide us with regular
contributions to the magazine
in the future, novel ideas which
will be of interest to readers. His
motto seems to be that nothing
is impossible if given a little
thought. His engineering
background is extensive; a
technical education at Borough
Polytechnic was followed by a
lifetime in many facets of
engineering. A toolroom
apprenticeship led him to
extensive employment in the
sheet metal field with all the
operations involved. He then
undertook precision instrument
work, jewellery-making and
then became works manager at
Johnson Mathey Ltd, where his
work involved civil engineering
as well as heavy mechanical
work. His vast store of
knowledge will, we hope, be put
forward for us to use...

gtting a camita into the hiny
workshop of Les May was hike a
conjuring tnck! The small woodo!)

shed, about eight feet by six, 1s packed will
machinery and equipment. 1t CONTAINS Wi
lathes; a shaping maching, & horizonta

vertical mithing maching, and a homemeatde
banch drill, plus a bench with & vice 1ot
hanowor

The owner makes virtually everything

Typical of the many simple ideas
with which the workshop abounds
is this holder for a dial test indicator
to bolt to the lathe cross-slide. Such
a practical idea yet one rarely seen,
Les has rromised details of many of
his small tools and gadgets for
future issues. Centre right, all this
equra:mam and there’s still space to
work! Aithough much of Les
machinery is very old, precision is
the keyword in all of his work -
which goes to show that, in the long

run, expertise counts far more than
expensive, fancy equipment. -
Bottom, the ancient and well-used
Zyto lathe. It is fitted with a
micrameter adjustable stop that
can be seen in the front of the bed.
The chuck backplate is drilled for

indexing and the L’ shaped pillar
holds the detent. Another indexing
system works from the change
wheels making an almost infinite
number of divisions available if
required, and all without resorting
to expensive dividing heads.

i -
o R P ARy
ARty St
Bedt et

he needs and the abundance of srall
equipmeant reflects this Special tools for
special jobs are argunda in abundance, and

of the owner

Small tools are made from carbon stee

theso reflact the axpertise

which he finds quite adequate tor normal

work and amongst the ma omemac

millirie) cutters Wwas one no more than
1/32in. chameater

Simple fixtures make light work of many
tasks ant work holding 15 no probiem with
a whole range of smpll machine vices, all of
which are, of course, homemade, The
workshop 15 nat a pretty place kgt
spotlessly clgan; it is, however, tidy enougn
for the owner 10 knoww where evarylthnng 1S

e

_- - /’? "'f.'lE— d’ )

g :.&tfzf‘-‘-?r g
» 1 :

and 10 be able to find it with no effort at all
and it's quite cosy Now retited, Les

spends all his spare tune in the workshop

mainly, it would seem, helping others;
although in the past as well as making
many tools and Hittings he Has constr ucted
locomotives and stationary angines.

d 10 be an education in
how to miake: something thiat will <o the ob
that is at present to hand and we 0ok

forward 10 his future articles with Q

._].-.-.-_r interest

The ',-i'\l'.
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Good soldering techniques are
useful for many tasks that the
model engineer, model maker,
or handyman has to perform.
This is an in-depth survey of
what is involved, and some of
the materials and tools that can
be used.

his 1s the first of a series of arlicles

"1""|"-'.; witn the jouning of metals by

means of heat. The techniques
described will get more advanced as the
yrticles progress. However, any means of
neat |'1;-'l|t'.!_‘f requires similar apphcaton for
the best results

We deal with soft soldering first, this

being the most commaon of the various
methods as Il as the one requiring the

al. | am quite suré most readers will

have soldered various items from time to

. somea with success, others may not

Lime

have been so lucky. Soldenng is an unusual

business as, frequently, w v look at the

finished result and believe |
done only to find that as soon

z the item s

1o be a job w

taken into use the joint breaks

Irons

Let us first of all look at the tools which
we will use. When | did my ¢ ngineering
training we were alway
ik 3

soldering irons, These were of differnng

5 encouraged to

several differamt

10O Oursi

To test if an iron is at the correct heat,
apply solder. It should flash to liquid
state rather than dissolving slowly.
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Typical selaction of soldering irons. The small ore at the bottom is ideal for wiring
work while the 60 Watt model in the middle is good for general use. The large 120
Watt model at top is capable of dealing with very large work but takes much longer

to reach operating temperature,

SiZ2es SiNce It depenas on (e WOrk 10 D«

arried out what size of iron will be neaded
Of courss

an a gas nng or in

the rons we mad

1k
T

a Dunsen

v On the

burner = nowadays most peoe re

aslactric soldenng

anougn this

Stramoely

f the

reasons th may fail. Later we wil

comea to son lor these Tallures

Although

cheé

fashion

for s«

vy |'||_'!|'|"_\'. 1

COppar par

drilled and
pd thiat

r square, This

{

e size for 1

tapped a suits

¢

=
connects it with the handle, The rod itselt 1s

wal of suitable

simply a pece of mild st
diameter threaded to enter the copper bar
ttened point filed on the other

ened and is fixed lirmly ina

and with a
and. This |

YOO ‘1-| 1 Nan

ile of the tvpe ysed on a file

Al

S are entirely a

nmons
e TNICK &

o that th

individual and largely

Joviousty the rod mi

support the copper bar ¢

and lona enough to be man

whip,

but alsd 5 the oparator away

the smmediiats

should b ible size for the particular
iron. ltall s a bit vague bul it really s
a matter of commonsense

The copper bar, or bit as it has now
become, is filed 1o shape & before or

{10 the 1 SNape

i to sor

o

aqain will cie penad

after it 18 sCrin

extent on the

wirk the iron s 1o do. In some cases a flat

weadge shape is best, in others a point

Fointed

DIls O Wear away rather quicker

than the chisa vie. All irons

whether of the

and this

1y the drass ng IS Neec

After an won is filed to shape it should be
heated and dipped in flux, preferably of thi

resin type, and then ¢ ¢ 10

spread on it When th a warking

part it should be brushed off while hot,

leaving a nice smooth finish, Only when an

on will it work at

iron is in this sort of condi
its maximum efficiency. For brushing off
of thick telt is

solder 2 place s qood as

-II‘.-|1L_'. DUt A0 not et it I.|'-._;|-r on the iron

or it will stick to it, Just wipe it over very
guickly.
Joints

201t solders of any grade

3y not have
; essential that a

d joint is formed when soldening. T
wist furst of all ook at the

3 @re qoing to make. IF it s

13 joined, there must be an

s not possible to get a

go + of joint. This will also

dealt with, YWith |;

can proy
The rule is, the larger the area joined the

greater the strenagth. IT then

Wwo pleces of brass striy

thick and 6mm or , in. wide, end-on. the

less there is an

IRt Wil not bé strong u

overlap. If, hows

Qur strips are the same

thickness but

mm or 1 in.wide,



When soldering, the use of a simple jig is an advantage. A wooden one such as this
allows joints to made at 90 degrees with precision as long as the jig is accurately

made.

there 15 o reason wihy we sholl
1, although
1 85 ong with 2
LIE j_:-lr'-':-'ﬂ |:--1_
angie th »will not be as much
S| gth as the overlap joint but there will
f ordinary
butting up, This lat of solder
will be formed in the angle
of supyg
nt, a minute
i the items
Aln maximum
» solder 1o seep In

without the g

Nave

Lhe wi

1o ensure that the solder has penetrated
right through the joint. it is not
S0 #asy o leave a biny gap w
ingle joint but there must ¢

exgmination to make sure

noukl He st
plied, Simpl

ling the: items. tog

on |igs, or

r with wire
v do

dering or while the

S Cooding. I @ great dged f soldor

il jOunt
s come 1o
aree 10 Q¢

components

.

all ron will be needed. Thete

ire two A50NSs Tor this; firsthy 1t will be
i

ndve converment in conhned places, and
secondly we do not want too much heat as
ymage the con )
nost gelectronic © nents arc
a copper sheet which i1s secured
and has a series of grooves and

les in it This

ird and o0 much he an cause the

S a printed coircunt

Oppaer to o y from the plastic. The

opper really only acts as a joining wire
13rs 200 we would have joined &
: with indwvidual wires. No

the copper and let that

Assuming we will be
ran, and in thess case
maore corwanient than the gz

ihere are 1o be long breaks 'ru-T-,\.,--_-. r'..'[u-

1O Stay switched on
sink will be

ds wery technical but is

Uuse? .1 rrl ['.
durnng tha
required. Thi
u[.i\,'.;[u'.-. e metal that wil
rse the heat from the iran when it is
: |t an ron s allowed to overheat
the point may became burmed and the fron
and tinning before it s
work one of the
wossible a very
5 lake
qooa
with line joints
[ and the vanous
luxes will be the s L Of later
paragraphs but apa m the s
the actu
same
nen § uire 10 solder two
L certainly
Lead for

ronic waork. It will De wise o use g

| toqather we will almo

3 bigger iron than th

serparate flux rather t pider of the
wild be thoro

cored typ a3
whers 1115 1o be

i

cleaned along the ¢
4 and then covered with flux along

the proposed joint, Each piece of m

should then be t which im

running solder alc the area. T solder

val. After

must mate wit! 8 parent mu

tinning, the: pleces can be brought together
and refluxed. The solder can then be run
along the joimt

It sour
many pitfalls. In all ca
essential that the sold

S Very £asy to do but there
s of soldering 1
r meits on the metal
and not on the iron, & pugh It can be
This
res of the
Hder will run
Vv upon it this is
the iron in one position untl solder will
meit on the metal and then v slowly
we it along. The metal should retain its
hea! as the ron travels slowly along
t follows that the iron must be big
igh to transfer the heat and also hot
wough in the first place. Many joints are
d because the aperator will not be
patient and let the iron reach full working
temperature, and yet unless it does, the
aint will be doomed to fallure. We can
asily see when the iron is hot enougt
equally the impatient person can just
easiy bea f d into believing the iro
hot when it is not. As temperature is raised,
y or fumes will be seen leaving the
iron and it 15 at this point that the
uninitiated will be fooled into thanking there
is sutficient heat. Full heat will still be st
nme away after the imitial smoking effe
o be hot
th tha

When the inon is beliewy
sugh it should b
that is 1o

must literally
melting slowly,it really ¢
disappear, If this happ
correct heat and th for testing
in must then
K until the
s quickly, If the running

should be wiped

1 therre 15 not sufficient
s and attempting to make the
t will result in what 1s d a dry 10int
This is a joint that erfectly sound but
will break

ressuras s applhiedd
. |,|"r-. ||'_' |

simost antirely ¢ al
throuqt heat to the

work

Blowlamps
someatimes no matter how large tha
is unlikely to make an

soldering i

efficient joint because it will never be able

Another simple jig for wire or thin strip jeining: you could also use this arrangement
with a soldering torch since the work is held proud of the wood.
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The flame produced by a blowlamp of this type is usually too
‘woolly’ for modelling work as it spreads too far over the
surface area of the work, However, there's a good choice of
miniature Butane-powered torches available on the market
which offer an intense and very controllable narrow flame

possible.

1o raise the temperature suthiciently. In
thosa cases we need to use a blov
torch to heat the work. There are various
forms of blowlamp available but, as in the
case of the iron, it is best if one suitable for
the specific work can be obtain

larger types of blowlamps sold in DY
shops are not usually suitable for model
making and although they can be used for
plumbing work, etc, they are not as
efficient as might be thought, Usually the
flame is somewhat woolly and this means

that the heat is spread rathars more

require

There are blowlamps available that will
give a nice neat flame and these are the
best type to use. Propane will give a
heat than Butane and if a blowlamp is
being purchased then the Propane one is
the best type to get. The flame should have
8 nice cone shape and finish in a fine poimt,
which can be directad to the work

When a joint is made using a blowtorch

it is as well 1o use the

yme principles as
ong would with an iron, The surfaces
should be tinned first and then the joint
i

ms after complete tinning has been

e 1o make

achieved, Howevers, i11s poss
joints using blowlamps without prior
tinning, if tinning is not a practical

proposition, The
first is to ensure thi
thoroughly adhered to the parent metal

0N we un surfaces

t the solder has

and, while it is difficult for an iron to supply
sufficient heat to cope with both pie
once, a blowlamp may well be able o

supply sufficient heat for both surfaces at

oES ot

the same time

Actuslly, the main danger when using
tha blowlamp is that we will overheat the
metal. This will degrades the solder and the
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Sometimes seen advertised under the name "Helping Hands’,
this useful device allows location and holding of work for
soldering and other operations. The magnifying glass aids in
the lining-up process making extremely intricate work

rule therefore must be ge
metal until the solder reg
our iron. When that happens further
heating must be kept to 8 minimum

Only practice and expenience will ensure

perfect soldered joints although direct help

ntly to heat the

s @s it does on

hat th ay are
! Mainly

Q, and when the

) KNOWS
doing can help quite a it,
constant practice is the thin

Fr:'-lr 1 SOMeaono v

art has been truly mastered soft solder

joints that are really strong can be made

Types of solder
So much for the te

about the materials themselves ! Soft

hnigué, fow how

solder comes in a whole variety of types

35 ME for a
I Wi Wire wWorking in
vl

solder at a time then the manufacturers

Originally each tyg
specific purpos

industry and could order several K

5 of

could make us a solder that was absolutely
right for the purpose we had in m

nontodot

aenotinap

and so we must use what is available. Here
again availabllity depends on where one
0 buy the solder. It is absolutely no

o
use whatever going to the large DAY
stores and asking the assistant for solder
for a particular job, It 1s very doubtiul
indeed it such a persor

fain

ild have the

20me bk
more ides

es1 idea of the ability of the

jer”s merchants have a littie
th
if therefore essential that we learm what th
solders are for, what thair temper:
range s and what metals '||'|."|-' are
used on, The same will apply

The most common type ©

b s days is the cored version, This is

it not abways does this apply. It

al for all small electrical work but not a

lot of use for other purposes. It s, like mos!

qoft solders, an alloy of tin, lead and
anlimony v
183 degrees and 220 degrees Centigrade.
The composition will vary from

mant o manufacturer but will

out one and a hall parts tin

laad. The o

th a melting range between

[proba

tO One

tral cora of flux is

resin-based and is non-corrosive

Tinmans Solder has a temperature
range of from 183 degress to 243 degrees
Centigrade and is made of around one part
tin and one part lead. It has greater strength
than the cored solder and is useful for
joints made with a blowlamp but will malt
with a soldering iron

Plumbers' solder has a compaoasition of
and two-parts lead; it
h than either of the

about one-part tin
has greatar strengt

QUICK TIP!

Many model engineers now
have radio cassette/players in
their workshops to make
being there even more of a
pleasure. Keep a spare tape
and record on it up-to-date
information as to how a
particular project is going,
readings on gauges that need
referring to later, and where
you stored that piece of work
or equipment that, without
some sort of reference, will
not surface again for a number
of years.



previous two solders and has a higher LM Bs the first me yolts th The popular Sievert range allows
ranqe, the melting point being around 243 solder achieves mii-liquid different sizes of nozzle to be fitted to
degrees C 1 el 1 is known as the s s and is th ANET the torch, There are several small ones
' s a particllarly : two temperatures. When the M which are highly suited to our purpose
i QNG IS in use € not easy 1o obair atal melts the whole solder becomes and give maximum efficiency. Any
nowadays but a modern equivalent is HT: very fluld and t known as the liguidus, Sievert dealer will be able to supply
which has a range of 236 to 243 degrees the higher of the two temperatures. It is details of suitable equipment and can
Centigrade _ ial that joints are made at the higher also offer expert advice on the right
For those interested in jewellery-m hese t atures nozzle to use,
a solder Kr Y at one time as 5 and this oxede will prevent solder from

Solder is the thi 10 use g | » of one adhering to the metal, The flux prevents
part tin, one-pi ad g \ this effect and so ensures a satisfactory
bismuth and, as the name sugoes uxes are used to enable us to make joint. There are two main types of flux used

particularly useful on e Or Siver [ s: thew are really only cleaning for soldering = resin based anes such as
ng a very good co atch e agents. As metal is heated it will oxidise "Fluxite' or ‘Frysol®, and the acid type
usually sold as ‘Bakers Fluid” which is really

. - . . . . ed spint Myarocnion ac 1 witk INngG
This small torch, which connects up to a cylinder of camping Gaz, is designed Killed spint = fydroch G With 2In

specially for model work. This particular model is no longer available but you'll find
current equivalents on sale from specialist suppliers.

ed In it untel the action ceasas
spirit is best for joints on steel but is
juite satisd V' on copper and brass
All fhuxes should be cleaned away after
work has finshed but particularly so with
killed spirit which can be quite corrosive. It

can be removed with water whilst the

resin-based fluxes need o be washed a
with methylated spirits or alcohol
are a number of other fluxes usec
special purposaes and, whilst a1 one time
an would make up his own flux,
novwadays a whole variety is on sale under
5 brand names
0 be obitained in paint
ot fimely powdered
solder mi with a flux and sold in jars. In
practice, the joint is simply covered with
the substance and heated until it melts. The
sysiem is very effective where some form
griapping joint 1s concerned and it is
{ comvenient and a clean method of
working, However, itis not at all suitable for
il QIs.
re s another range of soft solders
which melt at much higher temperatures;
these are usually silver bearing alloys
and we’'ll deal with them next time @
This tiny gas torch carries its own
supply of Butane and can be refilled
frem a cigarette lighter cylinder.

Suitable for small work only but highly
convenient.

melting range is around 200 degrees
Centigrade which s within the
capacity of a solde } iron

For readers who Ore Wi
nelting point temperatures are gven,iol
ne offer an explanation. We have
rstablished that solders are alloys of two or
more metals, Both of thesa have differing
|‘|-_‘|T-||;} DOIrts so when we iT;

the two metals will melt at different
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Top left, laser cutting machines
were much in evidence; rapid clean
cutting of parts from sheet metal in
quantity is their usual application
but they can be useful for single
items as well. Top right, an
impressive example of laser cutting;
tiny component, compared for size
here with a twenty pence piece, is
cleanly cut and requires no further
machining. Above, something to be
considered for the home workshop
is a Seco belt sander, like this hand-
held machine. Will take beélts from

| in. wide upwards and will getinto
the tightest of corners making it
ideal for cleaning castings and
finishing off welded work. Above
right, fully computes controlled
machines such as this lathe seem to
have no direct application in the
home workshop - at the moment, at
least .. At right, digital read-outs
on machines could be useful at
home and this is something we
hope to consider in future issues.

Photograph shows a very old lathe

fitted with three sensors (one on E B
each mevement] giving a reading on ‘
the screen at the back. Apart from

the ease with which the travel can

be read, big advantage is the fact
that only the travel shows on the
read-out so backlash is no langer a
problem.




Top left, Linear Tools had a range of small items which could be of use in the
home workshop. particularly useful was a range of these swivelling vee blocks.
Top right, called ‘Plow-drilling’, this toel fits inte an ordinary drilling machine
and raises a bush at the same time as it burns through the metal. Centre left,
an example of a piece of stainless steel tubing drilled with the “flow-drill”. One
of the holes has been tapped proving that the bush has strength. A bonus is
the fact the process does not create swarl. The firm operates a drilling service,
Above left, definitely not for the home workshop but is this the lathe of the
future? Sparks from a wire erode away the metal which is revolved in a chuck.
An exceptional degree of accuracy can be obtained with the system which, it
must be added, is not yet in use with industry. The method is normally used
for precision cutting of thick metal components and was demonstrated by
Sykes Machine Tool Company Ltd. Above right, called ‘snaplocks’, thase
fittings are available at many good tool stockists. They make a fully flexible
system suitable for holding cooling hoses, safety shields, small drawings and
a host of other applications. Another useful idea seen here is to hald cooling
equipment in position with a magnet, ensuring that the coolant is directed

exactly where it is required.

The editor visited a trio of major engineering exhibitions recently.
What he found among the high-tech, full-size industrial innovations
on display provides plenty of food for thought for model engineers.

930 is the year in which the
1 engmeenng industry held their

showpiace exhibitions at the National
Exhibition Centre, Birmingham. Three
different exhibitions were held
simultaneousty; Metcut 90 concentrates on
machine tools, Metalworking 90 on tha
sheot metal fabrication industry and
Subcon 90 is the :‘Hl.r\‘l.';ilr'fl.:ri. of the suly
contracting indusiry which shows how
madern technology has improved
production methods.

Whilst it was fairly olwious that none of
the axhibitions would have any direct
relationship with model engineering and
the home workshop, the editor went along
o see what it was all about, and whether
there were things for us to learn that could
help in our hobby All three exhibitions
ware absolutely fascinating and there was

plenty to nterest anyone with even the
shightest interest in engineernng

Subcon 90 probably had less to offer
than the other two but even so it was quite
enlightening to see some of the things on
show and how mass production copes with
them. Even thotgh on the whaole the sheer
volume of parts produced at o time gve
the show little relevance to the model
engineer there were plenty of iterms that
were of mterest and which we hope to
explore ot a greater depth later on

For example, we saw a firm was
showing a very advanced cutting lubncant,
which is avallable in small spray cans
Another was demonstrating a device for
cultting holes in sheet or tube, no matter
what the metal, The holes were actually
burnt through thie metal and at the same

tirme a bush was raised round the edge

The system certainly has applications in the
model engineering field, particularly in
boiler-making. Enquiries showed the price
1o be somewhat highor than we think most
model engineers would be prepared to pay
but the firm actually operate a service of
making the required holes in customer's
own materials. The system is known as
'fiowdnilling” and an ordinary drilling
machine is used for the work.

Metalworking 20 offered little for the
model engineer other than interast, Large
pieces of metal ware cut and folded as
though they were tissue paper and it was
indead fascinating to watch. These were
saveral laser cutters in operation which
wire intaresting as in Subcon 90 some
firms had been offering laser cutting on a
jobbing, one off basis, This is a service
which could be worth considering as it is
not such an expensive process as might be
thought, One firm in panticular specialised
in such work: this was Coventry Laser
Cutting, from Coventry, They have
subsidiaries in Kent and ong in Yorkshire
under the name of South Yorkshire Laser
Cutting and certainly anyone thinking in
terms of a 7. in. gauge locomotive might
like to consider the (dea

Metcut 90 showed how things really
have changed in the engineering industry.
There were few machines on view that
wore not in one way or another
electronically controlled. Emco Maier &
Company who the modeller knows well
anough as importers of the Unimat range
of lathes and milling machines showed
their ather face with a massive stand of
advanced computer-controlled machines
Thare were plenty of small tool supplers
showing their wares and drills and milling
cuttars were around in plenty, The
ermphasis, however, was on carbide tools,
either solid or tipped,

Linear Tools Lid of East Sheen in
London had plenty to intarast the model
engineer who wants 1o use new
technology including diamond needie file
sats which retain their edge for much
longer than normal files. They also had
plenty of different types of industrial
diamond laps for honing tools. Possibly the
most intriguing piece of all was a 'vae'
block in a protractor basa that allowed work
to be sel at any angle.

Although laser cutting is the in-thing
thero were sevaral firms showing other
methods of metal cutting as well One
particularly spectacular demonstration
used a spark erosion system for both
cutting very thick matal blocks and for
tuming. Spark grosion is usually employed
far things like removal of Broken taps and
drills

Now we know how much engineering
has progressed it is hoped that use can be
made of much of the information gained, to
help readers 1o incraasa their skills in this
direction. It 1s not just a guestion of speed,
in fact, with a ‘one off’ speed hardly comes
inta it. It is accuracy that can be improved
with these methods, and which holds the
advantage for the home workshop.
Accuracy in modern industry is measured
in microns. not thousanths of an inch or
tenths of a millimetre, and whilst we do not
expect to be able to get quite that accurate
we will hopefully achieve a considerable
improvement for readers making use of
technology demonstrated at -
Birmingham! @
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KEYWAY CUTTER

Top left, the finished Keyway cutting tool. Centre left, with the body in the four
jaw chuck, line it up with a wobbler and use a centre drill to ensure that the
hale will run true. Bottom left, drill right through the bar to the diameter that
it 1s intended the ram should be. Below right, the handle and pivot bar Note
the bronze bush in the latter which slips over the pivot. Next down right, the
support bar is bolted to the body with three screws set in a trianqular
position. Picture below this shows the support bar from the top. Bottom right,
the pivot 1s mounted on the support bar. The top of the pivot block must be
exactly the centee-line height of the hole through the body. Opposite page top,
the male body is made from a piece of bar, either square or rectangular. If it is
to be used in a four-way toolpost, a lip must be put on it for holding purposes,
which can be either machined or serewed on
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BODY & EXTENSION 17S0Q My
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KEYWAY CUTTING TOOL — ALL SIZES
TO SUIT AVAILABLE STOCK

L] e

Ever been stuck to puta kema inside a flywheel on a stationary A nyone who makes model steam

engine or even on a shaft? show you the answer with this engines will almost certainly need to
compact add-on feature for your lathe. cut small keyways in order to key
components together. Using a file is
difficult in these circumstances as there is a
natural tendency for the file to rock,
resulting in a high spot in the middle of the
keyway that is difficult if not impossible to
remove, Normally, outside keyways are
made with a milling cutter. The tool
described here, however, will make both
: internal and external grooves and whem
R R e e e R T o e e Tt — very small sizes are concerned has
BT e e e TR B RN e o - advantages over milling.

Making a small keyway cutter is quite
easy and, whilst there are some more
complicated types, this design works well.
As the design stands, the tool fits into a
four-way toolpost, but would easily adapt
for a quick change or other type. If the tool
is mounted on the top slide and held with a
clamp it will be necessary to either make
the body considerably larger or pack it up
on blocks. The recess which is there to
allow the tool to fit in the narrower slot of
the four-way post will not be necessary in
that case.

Dimensions must be to suit the
individual machine, those given being
suitable for a Myford ML7. The tool is made
{apart from the tool/bit) from stock material
and so again readers will want to adjust
measurements 10 suit what they have
around,

It will be seen that, as designed, the
body has 8 tongue to allow it to be
mounted. This can either be milled by
putting it on the cross slide and running a
milling cutter along each side or a piece
can be screwed to tha block,

Left, hold the body on the cross-siide
and make a centre mark with a centre
drill held in the lathe mandrel,




Another
view of the
finished
tool; it's
probably
not the sort
of item
you'll be
using every
day of the
week but,
when you
do need it,
you'll find it
invaluable!

i

Below, the ram and ram extension. Latter is slotted to accept the handle and also
drilled for the joining pin. The ram is cross-drilled for the tool and end-drilled for the
grubscrew which locates it. The arrangement allows for the fitting of other ram

sizes.

The body

The body is mounted in the toolpost
and marked with a centre deill hald in the
chuck. This ensures that the hole will be at
exactly centre height, The hole could be
drilled from the chuck if one so wished, but
it may be found easter to turn the body
round, put it in the four jaw chuck and
adjust it to run centrally, using a centra
finder, The hole can then be drilled. The
size shown is £ in. as this allows keys to be
cut directly in a | in. diameter hole, a fairly
common size. It is also possible 1o use the
tool for larger holes and with adapters for
smaller ones. Anyone building large- scale
traction engines will want to make the ram
larger ‘no doubt’ and so the hole must be

drilled accordingly.

Pivot support

The suppart for the pivat was milled to
form a lip but could be fitted straight on the
bottam of the body, making the pivet pin
longer than shown to make up the
difference. It is secured with three cap head
screws, These give a good firm support
and plenty of strength. Actually, it would be
nice if a casting were available as it would
also help with the bearing surface for the
ram as well as obviating the need to fit a
pivet block,

The ram
The ram should be made of silver steel,

if the body is of mild steel. It can be cross-
drilled for the tool and then drilled and
tappoed in the lathe for the holding screw.
The end piece is of mild steel and was first
bared to accept the ram and then cross-
dnilled and slotted for the handle. Finally, it
was drilled and tapped to accept & scréew 1o
secure the ram to it, The ram is hardenad
after completion to prevent too much wear
as it is running in mild steel, There is no
reason why, if one wishes, the bady should
not have bronze bushes inserted, in which
case the ram could be made of mild steel It
can also be of mild stesl if the body is
made of cast iron

Pivot arm

The pivol arm is ordinary mild stesl
strip, drilled to acocept the pin which
connects it to the handle and bushed at the
other end with @ bronze bush to slip over
the stoal pivol attached to the body.

Handle and cutter

The handle is made from the same
material as the pivot arm and is drilled for
the pins, How it is finished is a matter of
choice. It can be left as it is and will work
quite successfully. The one shown has a
smiall piece of wbing riveted to it for
comiort. Whatever happens, do not make it
too long as when cutting a keyway the
work should be done gently and & long
handle will apply too much pressure.

Tha two pins are of bronze and are
simple turning operations, The cutter was
ground from a piece of | in. diametor high
speed steel. There is no need for any
special shape; just grind exactly hall way
across the diameter, and a slight angle an
the cutting edge. The curvature of the steel
will provide sufficient clearance for the tool
edges.

Smaller cutters

That basically is it. If smaller cutters are
raquired it will possibly be ditficult to obtain
high spead steel of a suitable diameter,
They can, in that case, be made of silver
steel and hardened and tempered. They
can be mounted in the same sized ram if
the bore of the component allows.
Otherwise they will have to be put in a ram
with a step turned on it — the altermative
baing to make up a spam ram of the same
diameter as that shown and drill it for
securing screws to hold smaller diameter
maiterial suitable for the keyway being
machined,

Another method is 1o turn a siiver steel
bar s0 therg 18 an off-centre recess, and 10
shape the tool on the end with a fila,
subsequently hardening and tempering as
required. In this case, the end going
through the body can either be of full
diameter or, as already suggested, recessed
into @ suitable bar.

It ks quite possible 1o cut keywaoys as
small as \in. wide with the tool, but when
getting to these small sizes the ram and the
100! will, almost certainly, have to be
integral. The tool does not take long to
make. It is the sort of thing that is rarely
used but is absolutely invaluable when it is
needed. It can also be used for marking
graduations, by inserting & pointed tool in
the ram. Suitable length stops for the
graduations wWould be required in @
this case,
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The three-jaw lever scroll chuck, seen here with ‘outside’ jaws
used to hold a small locomotive wheel.

This is a geared scroll chuck which works en the same principle
as the drill chuck. Usually found on small lathes.

The standard three-jaw geared scroll
chuck (like that above and left) is useful
for holding round or hexagon bar but
likely to lack accuracy.

The chuck is something which
most model engineers take for
granted, and yet it is a most
necessary piece of equipment.
During the course of the hobby
we will use chucks on the Iathe
for two different purposes; one
use will be to hold work, the
other will be for holding small
tools such as drills.

el us for a start think of the types of
L chuck commanly used on the lathe

There are many different types
available to the professional engineer and if
one visits a large enginearing works it
becomes obvious that some are retained
for use when needed on special work. As

far as the model engineer 15 concerned,
with prices of chucks very high, we will
want to make as much use as possibie of
the chuck, and so basically will be
interested in two types for work holding

Three-jaw self-centring chucks
One of these is the three- jow soelf

centring chuck and, whilst here again there

ame differing ways in which such a chuck
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A four-jaw chuck, seen here holding a
conventionally shaped metal bar.

will operate, as far as usage is concerned it
will not matter what the construction is. As
the name implies, when work is put into a
three-jaw self-centring chuck, as it is
tightened it is automatically centred, within
the limits of the accuracy of the chuck. All
the operator needs to do is 1o tum the
chuck key or, in some cases, operate two
levers and the three chuck jaws close round
the work. This is fine providing the work is
either round, triangular, hexagonal or some
similar regular shape which can be gripped
on its edges in three places and will run as
truly as the chuck will allow. In practice it
really leaves anly round bar and hexagonal
material 10 be used directly in the chuck
three jaws locating, for example, on &
square section just will not allow it to run
evenly, even if the jaws will actually grip the
material.

Lack of accuracy

There is another problem and that is
getting a chuck which, in the first place,
runs true. Not many do, the majority being
sufficiently far out to make accurate work
impossible. There are several reasons for
the fact that the jaws are not running true,
but mostly it will be as a result of wear or
possibly lack of accuracy in the original
fitting of the chuck — it can also be caused
through dirt getting into the various parts.
Chuck jaws usually wear at the end and an
effect known as ‘bell mouthing' is the
result. The scroll that oparate the jaws also
wears and as it does not wear evenly, here
again, the jaws can be forced out of true.

A third cause can involve the backplate
It is possible to purchase chucks that fit
directly onto the lathe mandrel but most of
the larger ones are first fitted to & cast iron
plate known as a ‘backplate’. This is
obtained as a rough casting but may
alreacly be machined to fit the lathe
mandral. The casting has to be turned to fit
a recess inthe back of the chuck and it
qoes without saying that such machining
needs 1o be very accurate to get the correct
fit. Problems can also be caused by a build
up of swarf between the backplate and
chuck; this is remedied by regular cleaning
It is possible to adapt a backplate so that it
can be adjusted for accuracy, and
Hemingway sell a drawing which gives
details of this. If a new backplate is being
machined, or indead if an old one is giving
trouble, then it is well worth while making
such modifications.
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gauge.

Living with the faults

The fact that a three: jaw chuck does not
run Lruly does not mean that all is last,
Providing the amount of error is known,
and the jaw an which that error occurs
identified, small metal shims can be used to
correct the fault, These can either be stuck
to the chuck jaw with cyanoacrylic adhesive
[superglue) or insered as required
Correcting faults on worn scroll threads,
alas, is not quile s0 easy, and the
alternative is to try and purchase new jaws
for the chuck.

Four- jaw independent chuck

The othar type of work-holding chuck
most commonly found in the workshop is
the four-jaw independent. Here, there are
four jaws and each is tightaned up
separately. This means that there is no
automatic way of centring work; it must be
adjusted by the operator. To the beginner,
this may sound rather daunting but, in fact,
it is a simple process and once one gets
used to it, adjusting work in the chuck can
be vaty easy. At least by adjusting the work
for yourself it is possible to get it perfectly
accurate, whereas with the three-jaw self
centring type, it becomes a case of take it
or leave it. Another advantage of the four-
jaw independent chuck is that squara,
rectangular or irreqular shapes can be held
as well as round and hexagonal stock.

Four-jaw self-centring chuck

It is also possible to obtain a four-jaw
self-centring chuck, although thesa are not
often found in the model engineer's
workshop, Such a chuck can, of course,
hold square bar as well as round stock, but
it will nat hold hexagonal bar. The chuck,
lika the threo-jaw self-centring, is ideal for
quick setting up, but is also likely to lack

At right top, a four-jaw chuck used to
hold a flywheel; the jaws are reversed to
hold this large diameter casting. Right
centre, the four-jaw independent chuck
is very versatile. Here we see an
unusual-shaped casting being held for
drilling, the independently controlled
jaws easily accommodating the
irregular shape. Bottom, another odd-
shaped casting in the four-jaw:; this is a
traction engine hub and three jaws are
in the normal position while the fourth
is reversed.

Work held in a four-faw needs setting to get it true. Here a centre-finder is used in
conjunction with a centrepunch mark. A height gauge can also be used by making
adjustments to the work position and checking it against the scriber in the height
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accuracy fod the same reasons. All three
types of chuck will usually have jaws which
can be reversed or separate jaws which fit
in the raverse position, in order 10 hold
larger sized work. The seli-centring types
need to have all the jaws reversed when
used in this mode. The four jaw
independernit can be used in any variation
that one might wish, and this can be very
handy for odd-shaped work.

Drilling chucks

It is usual 10 use a smaller chuck for
drilling, held in the tailstock, and the type
will ba familiar to most readers, When fitted
1o a lathe they are usually held in place with
a Morse taper although the Unimat Three
in fact has an arrangement wherelry tha
drill chuck screws anto the tailstock
mandrel, Drill chucks are available in
various sizes, and in many ways it ks a good
idea to get the largest one that will fit the
lathe or drifling machine as it will then hold
larger drills. However, the larger chucks,
particularly those of inferior guality, will not
always hold small tools as well as we
would like and so there may be a case for
not getting too large a chuck, It small drills
are 10 be held in a large chuck then they
can be put in @ small subsidiary chuck,
known as a ‘pin chuck’, first and this will
enable the large chuck to 1ake a bettar grip.

If drilling from the tailstock, it
sometimes happens that several differant
sized dnlls may be needed and changing
drills in an ardinary chuck is a time-
consuming business. The answer here, is a
keyless chuck which tightens up by hand
pressure only; these are very effective and
quick 10 use. However, uniess of a decent
quality thiey can lack accuracy, as some
work an a principle of having only two jaws
which are closed by a screw pushing them
from the rear and unless the drill is placed
in the chuck very carefully it can easily be
moved off centre by the tightening process.
It is therefore advisable to ensure that any
keyless chuck bought for lathework has
thres jaws and that, when tightened, these
are accurale,

Buying a chuck

To return 1o our work-helding chucks,
we can give some thought to what is the
best type 1o go for when purchasing a
fathe. Most suppliers tell me that customers
always ask for a three-jaw self-ceniring
type when they purchase their lathe but
this is not really the best chuck to get as an
all-purpose holding device, As already
pointed out, it will only successfully hold
round or hexagonal work...

We can, however, increase its use a little
by making up small collets to hold square
bar for machining. These are made from
mild steel and are drilled with a hole the
size of the distance across the corners of
our metal bar. The collet is then split and
the bar passed through it As the chuck
jaws close so the coflet will tighten on the
work and hold it reasonably accurately,
depending to some extent in the first place
on the accuracy ol the chuck, If lips are left
at each end of the collet this will prevent
the callet sliding off the jaw as the metal is
passed through it

For the newcomer, particularly if on a
tight budget, a lour jaw independent chuck
is the answer. It will not take long to leam to
set it up and it will do a whale variety of
work, Sometimas a lathe might ba received
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Another
illustration of the
versatility of the
four-jaw; here two
holes are being
bored in a bar. The
independently
adjusted jaws
allow the work
centre-ling to be
maintained in one
plane while it is
pushed across for
the boring of the
second hole.
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;."he normal type of tailstock chuck; usually retained by a Morse taper, it is used to

hold drills and other small tools.

The Keyless chuck (above) is useful
where a number of drills need changing.
Right, a set of bell chucks. These are
used for holding thin, large diameter
work and we'll show you how to make a
set in a future issue.

with just a faceplate. Do not despair
because there is no chuck; a faceplate can
hold almost any work. Usually the work will
be held to it by brackets and clamps but it
is possible easily 1o make some simple
faws that will clamp to the facopiate and
make it very versatile indeed. These jaws,
once made, will usually hold vintuaily any
work no matter what the shape and are no
more difficult to set-up than the ordinary
four-jaw chuck. Next time we will go into
this matier a litthe further, with drawings
and constructional details for this type

of attachment for the Faceplate. @




When ou are setting-up work
or mar ing out, do you
sometimes slgh ‘oh for a pair of
e es"? In this ingenious feature
luey’ comes to the rescue

with an easily made pair of aids
for your workshop. You'll find
this optical centre-punch and
centre-finder indispensable and
they' Il cost a fraction of what
you'd pay for commercial items.

shown as an mcluded angle of sixty
tegrees, which is the angle | prefer
Technically speaking, the angle should

redlly be ninety degrees 1o allow the drill 1o
seat baetter in the punch mark, saxty
degrees being normally used for initial
marking-out and the mark then opened out
avith a punch at ninety degrees. However,
all this is a matter for the individual

The support body

The support bocly was machined from a
prece of Tin. diameter aluminium but could
just as aasily be mild steel or brass if these
are morg convenient The central hole
should be bored or reamed to a good fit as
there must be no slop on the punch when
it is inserted. A groove is machined in the
end and this gccepts on ‘O ring which
stands just proud of the actual body and 50
pravents the thing from shiding around
whilst being lined up

The insert
The ariginal optical insart was made
from perspex and actually machined from a
plece of sheet material, no other being
avallable, Also, onaimally it
there was no maagnification
muen illumination as ong might ha
vished tor, 50, whilst visiting the 1

1S paraliel;

and not as

.ufunir-:ru! ger Exhibition, | purchased a
piece of 20mm diameter acrylic rod from
Callege Eni gingerng Supplies. | then made
a new insart with a domed top which gave

.

more light at the base and also provided a
degree of magnification. Acrylic is not guite
The completed optical centre-finder in the milling machine; in actual use it would S0 easy 10 machine as perspexas thefe isa
be brought closer to the work than shown in order to line it up accurately. tendency for it to string, However, both are

quite reasomable to work with

The optical centre punch

seen ath/ertised an optical cantre

entré punching is a tneky busir

aithough in theary there is n

tR1e] | vl

Polishing

say that | was quite iImproessed The insert must be highly polished and
¥ |

t! What should happen is that the punch
centre punch should be used at the one. | n

an exhibition actual

junction of two scribed lines and should be How Duying things that can be this was done with Solvel Autosol which
drawn along one untill the intérsection is made s not my way and t ay It was can be obtamed from most car gccessory !
felt and then at that point tapped with o into the warkshop and ; made on shops. It s rubbed on with 8 cotlon cloth
hammear. | am syrg most '_l‘ us foll ". this & |:l-!|-||i;;l,||'| in oplic .1! punch lor m VS I ard then bulHed hard 1o [ | g:_:r__ui finsh. |
llent advice only to find that the punch Although made from adds and ends which should point out that It is essential that the
h pped out of position befors l.l‘ ng hit nappened to be around nyy own workshop original machining must also be 10 a fine
and we then ".:'.»- to start laying it an angle there is nothing required that is not vary finish 1o prevent excessive polishing being
and trying 1« vE the pos i s easily obtainable reqquired. | also polished the support body
rathar ke sawing <| L a chair to [ ictupd punch is 3/8ths m. diametear by the same method
make il sharter we ksep gaing a bit more and st my own was already Bround in Very fine marks {cross halrs) must be

and & bit more until the whol

thing the W
becomes quite 8 mass,) The result is ofter there is nothing difficult about making one these ing up ot the place where the centre
ted punch mark more or less or from silver steel, hardening and tempering punch mark is to be made. These can be

kshop and was pressed inlo use, made across the battom of the Insert and

an elong

the spot required but because of its shape it to a straw colour. The actual sizes shown done in the lathe using a sharp pointed tool
a dnll, and particularly a small diametar suited me, but there is no need 10 comply which 1s drawn across the face, the latha
ona, 15 likaly 1o wander some way fron with them If corvenient materials are (o then rotated through ninety deqoees and

where wea really want it to be hand. The point on the centre punch is the operation repaated




Of course, such an Instrument relies on
accuracy in the first place. There must be
no slop an either the optical insert or the
punch, as this would immediately lead to
errors when in use, Care must therefore be

aken 1o ensure that the point on the punch
is made aocuratehy. If the three-|a uck of
tha lathe is not one hundred percent
acourate then set the punch up in the four-
jaw chuck. Failing this, use a large
diameter proce of metal than requine

tum the parallel shank and the point in one
setting. Part off the e s larger diameter
material and the punch must b

Similar pr D vith the

and, in cular, i 51 be taken

cross hairs is absolutely on centré Reight

The centre-finder
s contre punch proved a delight to
q marking-out both extramaly

raste, Fired with
By expensive
of equipm 1 orm of
optical setting-up guic e all kn
problems; some farm of po
wigaler is put in the milling maching and

Top left, the body of the optical centre
punch; this one is from aluminium but
almost any material will do. Top right,
the magnifying lens for the tool. Made
from acrylic, it is a simple turning
exercise; shank must be a good sliding
fit in the body and the large diameter
rounded at the end to provide
magnification. Next down, the centre
punch, This, too, should be a sliding fit
in the body; the "0’ ring at the top has
no effect on the operation of the tool
but makes it easier to handle. Next
down, the ends of the body and
ma‘?niﬁen The ‘O’ ring recessed in the
body prevents accidental movement
when adjustments are made. Black felt-
tip pen ink wiped over the base of the
magnifier picks out the cross-hairs.
Near right, the body with magnifier
ready to be positioned over the work
Far right, when the body is in the
correct position the magnifier is
removed and replaced by the centre
punch




brought to the work, Sometimes the setting
and no real
ohsarvation is neodad
le to g
what
C s up 1o, and il the ight shines on the
point of interest then it casts a shadow that
makes it impossible to < wetly what is
happening Usually in these crcumstances
\ sort to the use of a magnifying glass
cavered with dirt when
Y in a cormer of

wiich imvanalaly
wp (ke on the marking-out
and cannot be found until other

: of setting up have been resornted

But an oplical ce unded
cuite formieda

(447 \ titre punch,
optical centre finder? | picked up a piece of
minum of wwhat oug! uld be a

then hit o the wea of makima it from a

single | W maternial
The material | us

supplie

wes of odd

worme with bits of PT

M up to a

s and

s chamfer
for the final
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H VICE
VERSATILITY

One of the first pieces of equipment you're likely to buy when
setting up a home workshop is the ubiquitous bench vice. Here we
describe how to get the best service from yours . .. and offer a few
gadgets to make it even more useful.

do not include a bench vice in their

equipment, Even those who have no
permanent workshop but have to stack
everything away after use will, | am quite
sure, own one of the small portable type
that can be clamped 10 a table. We do,
however, take our vice rather for granted,
no doubt because it is basically a very
forgiving tool

Little maintenance is needed with a vice;
the occasional oiling of the lead screw and
a quick brush down to get rid of some of
the dust and there it is all ready for the next
time it is put to use. This does not mean
however that we should deliberately
misuse it as, with a little care, we will only
ever need to buy one vice, unless we want
to change to one of a difterent size at some

I t is doubtful if many home workshops

Hammering on the vice

When purchasing a vice, the largest size
practical should always be bought, as there
will inevitably come a time when the vice
we hiave is not guite big enough in one way
or another! More expensive models may be
made of cast steel, but, as a rule, they will
be of cast iron, and quality will depend on
the price paid. Whatever the cost,
assuming that our vice is cast iron, we
must remember that cast iron is brittle, This
means that hammering of objects held in
of on it should be kept to an absolute
minimurn 1o avold the danger of the
casting breaking, Once this has happened
then almost certainly the vice will ba
beyond repair

Some vices have small built-in anvils
and these are designed to take shocks and

time so should always be the part used whan
ROLLTH FEING REST FOR-VIEES AL G ST
WIIVIDUAL BEQUIREMINTS MATES4 !
. -
L | ©
BOLLER-1atl FOR FINISH SET 1KY
SUPROR] ARME TOR
ROLLFRYS TwO OQFF
© SPINDLE-to!! WiLD STOIC. TWREAD AS REQURED

A high quality all-steel vice with built-in
anvil which can be used for hammering
work. Don’t attempt hammering work in
the more common cast iron vice.
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The long work support described in the
text, lgnore the holes in the base, the
support was made entirely from scrap
materials and the base metal just
happened to have them drilled in it! The
support can be round or rectanqular as
required, or as availability of scrap
material dictates.

hammering is to take place. If it is just a
plain vice then it is probably worthwhile
investing in one of the cheap little anvils
that are available to use for work that needs
such treatment. These will take any amount
of force and come 10 no harm, During the
long life of @ vice it is inevitable that the
casting will receive some damage such as
file and saw marks, but care must be taken
1o keep thaese to a minimum

Excessive force

Never use excessive force 10 tighten a
vice since this can damage both work and
the vice, Ordinary hand force on the handie
should always be sufficient to secure any
work, Hitting the handle with a hammer is
only likely 10 cause damage.

Removable jaws
Any reasonable vice will have hard jaws,
which are usually serrated, screwed to the

Model Engineers’ Workshop




‘msting with countersunk screws and can

* wmually be replaced with new ones if they
Become damaged. They are rather fierce on
weork and will cause considerable marking
mhen tightaned on 1o even a hard stee|
‘miich means that, on softer metals, the
s will literally tear the metal apart.
Separste soft jows that clip over the top of
e =xisting ones can be used to cover
e and 10 hold work without marking it.
Such jsws are made in a wide variety of
mmateriale, the most frequent being fibre,
They can also be bought in plastic of
wanous types and a set should always be to

Making soft jaws

it is not difficult 10 make one’s own soft
$#as Zinc sheat bent round the originals
well make very good examples which give a
good grip on most work. Pieces of
::inim\ angla will also do the job quite

Probably a better idea is to make soft
wws of a more permanent type 1o fit the
wior. This is quite easy. Simply unscrew the
$ned hard jaws and, in place of them, put
saws of mild steel strip which have been
griled 1o fit. Care should be taken with the
@rilling to ansure that the jaws line up
property. Aluminium and brass jaws can
#s0 be made up and these will protect any
work that is to be secured.

The only difficulty fikely to be found in
drilling the new jaws is gotting the width
Betweon the screws correct and there are
pwo ways of coping with this. The first is to
clamp the new jaws hard to the originals
@nd drill through the existing holes.
Alernatively, measurements can be taken,
The best way to do this is to use a pair of
dividers and check between the inside of The parts of the filing rest for the vice. Both supports can be slotted if it is felt that
one hole and the outside of the other, That extra adjustment is needed.

i the way the examples shown were
measured and the fit is perfect.

Other attachments

There are other attachmants we can also
make to get more from the vice. lllustrated
s a simple filing rest. It is made to fit the
individual vice and does involve some
gnilling of the casting. Howaver, to ensure
that this is not weakened, only small
serews such as 2 BA, (th in. of Smm bolts
need be used. The holes which are drilled
and tapped must be reasonably accurately
sitad and 1o ansure they are both the sama
height it Is as well to measure with a height
gauge on the bench, set at the required
height. The distance from the jaws can be
chackad with odd leg callipers.

The rollers can sither be left soft or Tha completed roller ﬁ'ﬁng rest; adjust the dimensions to suit your own particular
hardenad, there being two schools of vice.
thought on which is the best method.
Certainly if it is hardened it will not wear J'bel = f:?:; :;L

@nd should not (if it rotates easily) wear the
file out either. However, hardening such a the vice. Note

component is not within the scope of ::w e bolt
everyone and if left soft then it can be to’;hme' m”,
machined true from time to time and is di tm'am
easily replaced If one wishes. bobttan

The spindle needs no explanation but it i ;':; I 1o
is a8 wall to note that the supports have avold
ona drilled hole and one slot to allow the Sk
davice to be adjusted 1o the correct level ke S ﬁ':;

Two slotted companents could be used if

The second little davice is almost too
sily for words and yet it is worth its weight
in gold, It is plainly a rest for long work, the
sort of thing required for model locomotive
frama rivating, #tc. It can be made from any
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SIMPLE SOFT JAWS FROM MILD STEEL, BRASS, OR ALUMINIUM.

Make to sui! individual vece.
e i

-
) 555
S o)
et

SPRING JAWS ONE ONLY REQUIRED-ALL MILD STEEL

EXCEPT BRASS PINS BSPRINGS FROM PIAND WIRE Parts for the jaw; the backplate

is attached with countersunk screws

o

ok

C/SUNK SCREWS RETAIN BACK PLATE

BACK PLATE
X | ] 1 N
PRELTE B T isony
‘: FL :n m' 1= LY L8|

BEHIND

PINS SHOWN ONLY IN ONE
HOLE MUST BE FITTED

IN ALL FIVE WITH SPRINGS

OVERSIZE DETAIL OF PIN.

MAKE FROM BRASS.

WHEN FREE, SPRING SHOULD PUSH PIN
1/16' (1.5mm.) PROUD.OF BODY

and keeps the sprung plungers in
position.

p—

This picture shows the sprung jaw fitted
to the vice,; drawings above show clearly
how the idea works.

material that is to hand. The base should be
at least | in. or 12 mm, thick but can be
round or rectangular. The one llustrated
was a plece from the scrap hin and so has
some odd holes drilled in it which are of no
consequence. Of course, those who like to
make their tools look good will want to use
a nice bright piece of mild steel, no doutn
with bevelled edges for appesrance, and
indead why naot!

Whether or not the bottam of the pillar
should be parmanently fitted to the base is
again a matter of personal choice. If it is left
so that it will come out, the device is easier
to storee, The actual pillar is a piece of mild
steal, minimum diameter | in, or 12mm,
and it is drilled and tapped in the lathe 10
accept the adjusting section which should
be about | In., or 8mm, diametar and

LY

threaded to sllow it to raise and lower in
the bottom part of the piliar. A suitable
leck-nut ensures the support maintains its
position once at the correct height, The
support can be either round or rectangular
and the one shown is from Tin. diameter
mild steel bar, A slightly larger diameter,
say 2in., or 50mm, would have been an
improvement.

There is another little aid that can be
made to fit the vice and this Is a special soft
jaw that allows work to be adjustad easily, It
is screwed in place of the existing hard jaw.
Most readers will have had the frustration
of trying 1o get work to the exact height
required — to raise or [ower it, the tension
has to be removed and this usually lets the
work slip. Either that or attermpts are made
to after the height of the material only 10
find that the jaws are 100 tight. It's one of
those little problems of hife that at the time
seam insoluble,

The spacial jaw is again ridiculously
simple, It is a piece of mild steal drilled 1o fit
the retaining screws for the jaws, to the
same measuremeant as the original jaws,
and of a slightly thinner section than the
normal jaw, Extra holes are drilled in it and
at least three of these are counterbored at
the raar — the example shown has five of
these holes. Fitted behind is a mild steal
plate held in position with countersunk
screws which fit into pre-tapped hales in
tha new jaw. Before assembly, little brass
stepped plugs with fight springs are fitted
in the counterbored holes

The plugs allow the work to be adjusted
as 1t is held with the spring tension. When
the vice is tightened, the plugs recess into
the jaw and the pressure goes onto the
work,

Here, then, are three little attachments
which improve the versatility of your @
vice and make life easier in general,

There is no reason why the sprung jaw device should not be used in conjunction

with the filing rest.
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R0 1 AR Y
MILLING DEVICE

A rotary table is very useful, but buying one is expensive and making one quite time-consuming. This
simple device by Tony Daish enables work to be milled to small radii, and makes the rounding off of
coupling rods and similar locomotive parts easy. Even if a rotary table is avilable there is still a call for a
tocl such as this in the workshop; its ingenious system of stops will make such work very easy indeed.

hen making connecting and Makmg a start the radius and pitch of the twenty |, in. dia
coupling rods the need arose for a Make a start with the base using a mild holes for the stop pegs, also the four

m of machining the radiased steel blank Clean-up the edages by milling corner holes tor cap head scraws, Centre
ends. They can, of course, be filed wusing a or filing, then deburr. Mark out the cantre punch all hole centres and cantra deil
guide as | did for valve gear linkage
decided that machining would g
atter rasul iatly where there wera
as. | cid not fancy LBSC's method of

ir1 in the woolpost for the rod

bt | and centre punch,. Use dividers to mark out Follow up with the appropriate drills,

ol box
using a pivot
end, which is

mouniea in i

ated against an end mill

epdstock chiuck

Consideration wis given 1o

making the

g

rotary 1able excellent design of
George Thor
| decided to de

fhxture, with the fl lhor

palipie s

1. Quick and easy 1o construct
2. No ‘difficult” machining

3. Low in height

Although primanily desigred 10 mount
on & Myford vertical

any milleng maching with suitabie clamping

If you wish to make one (oo,
hare are the drawinos and Outside rods and valve gear on a 'William' 2-6-2T in 3. in. gauge by G. Hammond
how to do it'! {above); a rotary milling device like that described is ideal for this sort of work




counterbore for the cap hoad scrm
ream the . in, holes. Deburr all hi

Mount the base in the four-jaw chuck

W outsicle . iIntarposing packing to

wiones of the base

SHYE marsing

centre linder 10 set the central mark 1o run

rue. Centre drill, drill and/or bore 1o in
dia. maximum. Machine the recessed
ha

meters to drawing and skim ine e

face. Then open up the centre hole
1 diamotor With smaoth finish imparted

wirtr gl edges

Reverse the base in the | w chuck

i v anainet
y aliains

ansuring thiat it beds aown Hinmi

aach 1w to maintain parallel taces. Skim

1 m
i L WIHCH WA

1. Deburr

S W

p face and deburr all edges

Now for the table

The table is the pext tem to be tackled the top face of the table will meet your

Decide if

1. Moaunt it in

for clamping, amend if you

Again a mild steel blank 18 u requiremants

Opposite page, bottom, plenty of
machined details are seen on this pretty
5. in. gauge "Polly’ by J. Wadsworth.
Above, neatly finished coupling rods on
Charles Weatherley's LBSC-designed
‘Mona’in 3. in. gauge. Left, the
completed rotary milling device.

Tha

an ant|-seize

table and base are assembled with

compound applied to the
pivot and underside of the table. Put some
of the same compound on the abutment
noi

For simp iIcity | decided not 1o put
threads on the pivot and collar and it has

bean found that with light taps on the collar

=

tace of the collar a

1o tighten, or light taps on the &nd of the
amount ol
Jeating

pea 1o suit the componeant 1o be machined,

it 10 loDsen, the Ge

ed
g, T

friction 1s easaly achiey iIrna

having a diameter of | in. to fit the table

In use

The assembled table can be mounted
n the Myford ver
arEmaton througn

~antres are the s

slide in any
() deq. as the fixing
v, Arrange the

e fiy g amount
stop pin in the penphery of the table if you
ire able to use the componeant 1o be

radiused as a handle, otherwise fit the

Below, ugly but efficient! The works -
including the steam reverser linkage -
on Harry Paviour’s Southern Rly class 1.
Q1. A device like ours would have
helped here!

the three- jaw chuck using outSde jaws wish, then drill and tap. The holes in ths
skim the top face, centré drill, dnll and/or periphery of the table are also suggested
bare 10 in, dia, counterbore 0877 in. dia mensignally and these can be drille
by n. deen, Open out the centre hole with the driling mact I5iNg an angie plate or
a | In. resmer or use a bonng tool. Put a on a vertical slide in the lathe, The centre
small chamier on the counterbores end of line of the holes do not have 10 pass
the ; in, hole, Remove frosm the chuck and precisely through the centr of the table
put aside for the moment Deburr

Turmn the pivot next After roughing out The 5. stop pin
turn the ;. in.dig, tor n. igngth ana plug e Mathinmeg |-:?::l
head to give an interference It wi which IS Mo Neea 1o go it
hole in the table; plus 0.002 . should be detai ats ane millad o thi
about tght. Belleve the nest of the pivol 1o himens:ons stHowwn, Ther .I||Ilr'::|1'=}1.)[":5"-]
0,739 in. dia for the clamping screws

If vl have a st VI LiSE

i 10 press the pivol 1o

otherwise rosor 1o th

suitable length of sleews
allony 11

I A BLtke ol on

the co it
the mating diameters It haly
MNow mount the assembled table and

i thi

v & fawW chiuck Pl
putermost, Finish turming the pivot, making
the journal a close clearance or push it In

the base. Gwve a skim over the bottom face
of ithe table to ensure it ¢

true with the

uns
pival. Centre dnll the and of the pivot, open
up with a .. in. dnll by | in. deep, tap jin <32
TP!. Drili '|i|I.".-|jl_;| and ream or bore ;. in. dia

sarse i the chuck ensunng that it s

bedded humly against the aws. Give a skim




The underside of the milling device
showing the bearing and long tee nuts,
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A view of the table without the handle;
the photograph clearly shows the
arrangements for the stops. Top right,
finely milled rods, spring hangers and p
smokebox door hinge fittings by N

Hitchen on his partly built LNWR 2-4-2T handle. By arrangin " N5 care —no joose clotf e etc. Don't forget to
for 5 in. gauge. Next down right, the '-":"".'-_""‘ RN O ”_'- SOp pInS an IErpOsE & pied 5 if st I'I.-.el In'. .1-.*f--i-r .tzu-
valve motion components well defined '”"“':‘"_'a _'-'-!'; rl-"-_}'_ i "'-1'.- De set up, albeit |=-:1-1‘. nent ;:.l the .ll:n' ace .ur_,l ow the
in steel on this 0-6-0T ‘Simplex’ nearing short o el i, A wh it t TPNNg Cutl .‘,.:J....T joost l.'::"': Xi3h
completion by B, Ellis, Note the milled, '1-""" end off theit "'-.-"'f':"r'v with compaonent, but not into 1 i table face
curved expansion link. Below. ‘Rayal :..lh-.‘-,- i ‘nm.-:i NIRNQE 10K the | an e Of | hieve besen pleased with the
Sovereign’, a handsome B2 class 4-6-0 -.-.--u!.r.\ J h ne ..'{-- a e in fror of e
by Tony Wall of Leeds, seen in action at miling cutter. It 1s bad practice for o €S
the Staines track in 1988, hand 10 go bahind the culles, 50 do taks
‘Li. M -.-.-""‘_.:'_—'
d
N w
A o '

A close-up view of a coupling rod held
on the device for machining. Note the
thin sheet alloy undermeath to protect
the tool from damage as the cutter
breaks through




efectivenass of the fixture for radiusing the
ends of rods, such that | put it 1o another
wse. which was to radius de blocks to fit
the curved slots in expansion links. For this
& bar was drilled and reamed for a4 in. dia.
dowel and at the radius the same as the
expansion link slot centre line, a hole was
drilled 1o suit the diamelter of the die block
pivol. A vertical slide was mounied
horizontally on a large angle plate and with
the aforementioned bar clamped to the
fixture table and mounted on the slide. the

height of the slide was adjusied so that the

[ = T

bar just rested on the top of the angle plate
10 give support.
This was set up on my drilling machine

Below left, this overhead view shows
the connecting rod in position and how
the handle is used separately as a
means of controlling the table. Some
previous devices have actually used the
component being machined to swivel
the table, Below, alternative
arrangement for the stops with a split
collar which expands in a
plain hole rather than
the original idea of
screwing the
stops into
position.

y

|
{y e

N

4

Although designed primarily for making parts for model locomo tives, the
rotary device could be used equally successfully for machining parts for a
whole range of models = like this fine traction engine, perhaps . ..

{madified with a large angular contact
bearing in & housing on the bottom of the
quill in place of the original smaller bearing,
so that | would be able to carry out light
milling). By calculation, the required
amount was machined off to give the inner
and outer radii. Incidentally, the die block

Here the device is used at the opposite
end to mill an expansion link slot. Note
that there must be support undernéath
to prevent vibration. In this case the
edge of the angle plate is pressed into
service.

was clamped to the bar with alternate inner
and outer clamps, fitting the second one
before the first was removed,

I might add that this fixture was not
intended to obviate the need for a worm
driveen, graduated rotary table, one of
which | have since acquired,

€
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USING & CARINK
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workshop 1s the twist dnill. It is
sometimes called the dall bit, on

The lowly twist drill comes in for its fair share of abuse around the ne of the most famaliar t0ois in the
workshop. Here's how it should be used and looked after!

othar occasions just plainly a drll, and just
1o confuse things it may also be known as
the Jobber's Dnill. Whilst the latter
descriptions are perfectly accurate they do
not differentiate between the twist drill ana
other types of |In||m:lp levice, ol which
thare are guite a few. However, the purpose
of this article is 1o axplain the construction
and care of the twist drill rather than to
survey dnlls in genera

Drill nomenclature

| am quite sure that there is no need 1O
expiain to reaclers what is meant by a twist
drill; the suggestion that it is just a twisted
piece of metal may seam somewhat
strange and in fact is not entirely true as

This picture clearly shows the correct point and clearance angle for a normal twist these days drills are completely machined
drill; note the difference between the cutting edge and the clearance angle which Howevar, it is not very long ago that small
can be seen clearly, diarneter drills were described as wire drilfs
SHAPE & ANGLES OF A STANDARD o 15" o
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Decause they were, more or less, twisted
WTE

Maost drills that the home workshop
snthusiast will be concerned with are made
from high speed steel. This is a special steel
sat will be dealt with in detail at a later
gate but suffice to say thatit is a
particularly suitable matenal for our
purpose being very tough and not normally
softened under heat, It is not often that
pwist drills made from carbon steel come
pur way these days but if working with
matal they are best avoided although they
gan be used where the drilling of wood is
concemed.

Whilst we do not need to 1ake a degree
i the subject, some knowledge of the
Sarmat of twist drills will be an advantage in
sur hobby. The outside edge which is
swisted along the length of the drill is
known s the helix, and this is normally at
an angle of thirty degrees, which is suitable
$or most purposes Drills for plastic,
mowever, should have a helix angle of
minateon degrees, for wood twenty five
degrees and for drilling softer metals such
2= coppar the angle should be forty five
degrees. Now if only & small number of
holes are (o be drilled in a particular
magternial it is hardly worthwhile buying a
special drill and so the normal thirty degree
malix type will aimost certainky have to do
all the work,

The helix is the part of the drill that
throws the waste maternial {or swarf in the
case of metal) away from the work, The
different helix angles cope best with the
various materials. For example, if we look at
tha forty five degrea halix drill it will
become obvious that this is taking the
swarf out faster than the one of 30 degrees
and 50 on.

The solid metal running up the centre of
the drill is calied the web and itis this
which gives the drill its strength. Normally
whe web is thinner at the culting point than
1 is near the shank, the thickening being a
gradual process, Where drills are intended
$or softer materials the web may well be of
a thinner section as less strength is
required. This has the advantage that a
larger gap is created between the hefixes
and so waste material is removed quicker.

We will be coming to the sharpening of
drills but it now begomes obvious that the
moee a drill is ground to sharpen it the
thicksr the web becomes at the point. This
i turn creates a thicker point, making it
gifficult 1o start the hole, and so from time:
%0 time the web miust be thinned down, In
particular, if a brokan drill is reground the
weh will definitely need to be thinned in
order that the drilling operation can be
sccurately started.

The shank of a twist drill will vary
secording to the size of the drill to a large
sxtent. Fraguently we get vary small

Swmmer 1990

drilling machine or lathe.

A typical large sized twist drill with Morse Taper shank for fitting directly into the

This picture shows a small selection of drills available. At the bottom is a stub drill
from tungsten, ground with a slightly flatter than usual point and used for drilling
hard material where the shorter length gives greater rigidity. The drill above it is a
standard twist drill, then comes a long series drill with a slightly quicker helix for
use on softer materials and, above that, a standard long series drill. At the top of the
photograph is an extra long series drill designed for use on plastics. All the drills

shown are of | in. diameter,

diameter drills which hawve a larger
diameter shank. The reason for this is fairly
obvious - it 5 easier to grip the larger
diameter shank in the chuck. Normally the
shank will be straight and will reflect
accurately the diameter of the drill. Larger
drills will usually have Morse Taper shanks
and will fit either directly into the drilling
machine or the lathe. Occasionally we will
find a drill with a reduced diameter shank;
mainly such drills are designed for the Do-
It-Yourself market thesa days but at one
time were greatly favoured by blacksmiths
and, in fact, came to be known as
backsmith’s drills. The disadvantage of the
smaller diameter shank is that there s less
meétal to get a grip on and the drill is
therefore more likely 1o spin in the chuck
and get damaged.

The Business-end

Let us now get to the business-end of
the twist drill. At first glance the shape is
not all that obvious, it just looks as though
thers is a point on the drill and that is all. In
fact not only is the point at a critical angle
but there is also a clearance angle to allow
the drill to cut and the swarf to be released,
If this clearance was not there the drill
would rub its way through the work rather
than cut and would, in 5o doing, genarate a

great deal of heat. On larger diamater drills
there is a cutting angle as well as the
clearance. This too aids cutting and
prevents heat bulld-up. When we get to
very small sizes this bocomes less obvious,
the cutting and clearance angles doing the
same job. The faces on which these two
angjles occur are called the lips.

For all normal work the point angle of
our twist drill will be fifty nine degrees or
an included angle (both sides) of one
hundred and eightean degrees. For some
other types of material this angle can be
varied with good effect, basically the rule is
the harder the material the shallower the
point and more acute angles are used for
softer materials.

When thin sheet has to be drilled the
angle of the point must literally be reversed
and become negative or the drill will snatch
as it broaks through the metal and a
screwing effect takes place. What is neaded
then is to get the outside of the cutting
adges through the matanal before the point
and this will then obwviate the problem; It is
quite possible to regrind a drill suitably for
such work but if only one hole or so is
required this can be an expensive
proposition. There are alternatives.

For larger diameter holes it is quite
possible 16 use one of the flat spade drills
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FAULTS IN DRILL GRINDING

POINT ANGLE TODOBTUSE MAKES IT DIFFICULT TO
START HOLES AND CAUSE OVERMEATING
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\ Jimisd ‘L )
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POINT ANGLE TOO ACUTE WEAKENS DRILL POINT
: MAKES IT LEABLE TO BREAK
,/
/
\\ 1 \\
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ABOUT DRILL | AXiS. WILL CAUSE OVERSIZE HOLE
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EFFECT OF INSUFFICIENT CLEARANCES DRILL WILL RUB

8 OVERHEAT

CAUSES MOLES

CORRECT WEB THINNING

EXCESSIVE WEB THINNING
WEAKENS POINT

#

UNEVEN WEB THINNING
T0 BE OV A

As an illustration of how special drills are available if required, here's a | in. diameter
one over 12 inches long. Wandering off line is almost inevitable during the making of
a long hole with a normally ground drill. To obviate this, this one has a specially
designed double angled cutting edge which acts both as a centre and a cutter and
keeps the drill in line over long distances.

USING &
CARING FOR

TWIST DRILLS
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sold for use with portable electric drills.
These are made of high speed steel and cut
thin metal very nicedy. Dnlls of this type can
be made from silver steel where they are
intended for imited use. An alternative is 1o
line up the drill point with the hole position
and clamp the work down. Lay a plece of
emery cloth over the hole position and drill
through the cloth and the metal - the
emery cloth preventing the drill from
screwing up the metal

When drilling brass, copper and bronze
the drill is liable to snatch when it breaks
through the metal, To avoid this the cutting
edges should be just blunted slightly with &
small ofl stone.

The use of a proper drill grinding jig is
essential if accuracy is 1o be maintained
and even then it is possible to grind the dnll
50 that the point is off cantra if care is not
taken. If the drill has to be hand held during
grinding operations then it should be
brought to the rotating grindstone at the
required angle and when in contact gantly
rocked to obtain the clearance angle. Drills
should always be ground on the penphery
of the grindstone; grinding on the side is
dangerous as the stone can be damaged
and break up durnng use

Gauges

It is worthwhile making up a gauge to
check drill angles to ensure that they are
correct. This need only be a piece of sheet
metal with the angle filed on one end. A
gauge to ensure that both sides are ground
evenly is also very usaeful. At first glance
this does not sound quite so easy 10
arrange as the length of the points will
depend entirely on the drill diameter, A
simple arrangement is 10 bend a piece of
sheet metal to an angle and make a recess
for the drill to slip into. If the drill is drawn
across the upright it will make a mark at the
edge of the lip. The aim is to get both sides
to mark the same spot exactly. The one
trouble with this arrangement is that in no
time at all the upright is 50 covered in
marks that it is difficult to see which is
which! It is therefore as well to put a loose
piece over the upright which can be
changed when it has seen better days
Alternatively, stick a piece of thin card such
as postcard on the upright and change it
frequently.

Somatimes drills can be modified for
special work, for example the drilling of
thin secticn material and the point angle
altered as need be for the material involved

Faulty grinding of drills will cause
problems when they are usad. If the angles
are unequal, for example, the drill will tend
1o push sideways in the metal and not only
cause the hole to be out of position but
also cause it to be slightly oversize. Equal
angles but of differing lengths will cause
the same difficulties. Incorrect clearance
angles on the point will cause rubbing if the
angle is too shallow, and the drill will be
inclined to break if the angle is too sharp
The reason for the latter is that the cutting
edge digs into the metal and there is no
mietal behind to support it because of the
shallow angle

Long lenaths of swarf are dangerous
and therefore larger drills may be ground
with a couple of tiny notches on the lips.
This will break the chips up as they come
from the metal, It is sometimes possible 1o
purchase larger diameter drills already
ground in this fashion

Maode! Engineers’ Wotkshop




Very small drills may be sharpened with
an ol stone or on emery cloth, Grinding
thamn will take off far too much metal and
also cause overheating and ruin the temper
of the drill. Overheating when sharpening
drills is to be avoided at all costs and the
practice of dipping hot drills in water is not
to be encouraged as it can cause
prittleness. The overheating should be @
avoidead in the first place

&

|

1

Left, a drill grinding jig is somthing which should always be used when grinding
twist drills in order to ensure that the correct angle is obtained. This one will hold a
range of drills from | in. to | in. diameter. Above left, this simple jig for sharpening
very tiny drills on emery paper has been published in Model Engineer magazine on a
number of occasions. Above right, the main body of the jig is a piece of hexagon bar
drilled right through and counterbored at one end, Square bar has also been used
with success. Below, the other end of the bar is grooved to accept the drills which
pass through a hole in the securing screw. The spring goes in the counterbore of the
body and the drill is held tight by the knurled nut. In use, the drill is simply lined up
and rubbed flat on
emery paper or
oilstone then
turned through ong
hundred and eighty

degrees and the : .
operation repeated. a p
D1 1 hed Y
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A POWER
HACKSAW

Hacksawing of metal by hand can be both time-consuming and
very hard work. There have been many power hacksaw designs
described over the years. This one by John Brittain is made from
stock materials and some welding is involved, although no doubt
other methods of construction could be employed. A right-angle
drive geared motor supplies the power. It is unlikely that readers
will be able to obtain the same motor and gearbox but there are
suitable ones on the market, often as second-hand or surplus
bargains — worth looking for and freely available is the Parvalux.
One particular asset of this design is the use of a dash pot; this
relieves the strain on the blade on the return stroke and makes for
a smooth-running piece of equipment.

'| wonder whather the bolt holes
wg happen to coincide? A
ith a pair of dividers indicated

- that indeed they appeared to d

My mind
of the two r

] Quick check w

i |
was galvanised into renewead ent M
Taking the two motors 1o the workshop, |
confirmed that the bolt hole centres were a
perfect match and began to work out how
the pair could be combined so as 0 form a
single 240 volt unit with gearbox attached

After due cogltation and an examination of
the sizes involved, | decwded that it righnt
be possible to remove the worm from the
stor, mount it on the shaft of the
and thus marnry the two units

qearbox

other or

togeth
Bracket which supports the motor, As far as | could ascertam, apart from
Readers will probably need to modify
this in detail to suit their particular

motor.

t all began with a visi
Like many others

man’'s rubbish can be
treasure, | enjoy browsing round such

minor modifications 1o the gearbox motor
casing in order to accommodate the
second ane within it, the only other
alteration necessary was to provide longer
studs with which 1o bolt the two items
together, However, by far the most taxing
prablem concemed the worm, which was
integral with the rotor shaft and, as

The 'H” frame and saw frame. Parts here
are welded but could be silver soldered,
brazed or, with adaptation, bolted
together

expected, found 1obe dead hard! How far
down the shaft did the hardness extend?
That was the guestion. | tested it with a file
and was relieved to find that the portion
needing to be bored appeared unhardened.
yoriate length of shaft,

th worm and be

I cut off an apt

complete w slirace and,

chucking it very carefully in the lathe, T
prepared to drill a s Halt an hour
later, after making haste very slowly (no
second chance in cases like this) | had
obtained a tight push fit on the shaft of the

cond motor and was gratified to note
that, upan testing, t prm ran truly, A
pair of grub screws t ghtened on to the flat
of the motor shaft secured the worm in
position after which, once the stalor !
windings had been removed from the
gearbox motor, the two “halves' could be
Titted toget

-

Thiswas
quickly and s

from that fee

asmplished surpnsingly

asily that | be gan to sufier

ng of impending disasier
which I'm sure we all experience from time
to time when things are going just too well
but no, Lady Luck was well and truly on
my side this time and | completed the
assembly without mist Upon swilching
on for the first time and seaing the motor
whirring away happily with the gearbox
shaft turning in sdlent unison, | indulged
self in a few moments of

cuiet
satisfaction before turming to the question
of the hacksaw design

The mounting for the original motor was
in the vertical plane and consisted ot a
sturdy bracket fixed to the side of the
jearbox. | felt therefore that there was little

point in altering the arrangement and

concluded after some thought that this

places where | T!'l'l]ll"‘l':”', 8 11 K up the ol
itam for the workshop. On one such
occasion, | happened 1o spy the rea

DIAGRAM 1

end ol

an elec
a pile of 'goods’; further examir
revealed that the other end pos
worm gearbox, which immediately
prompled the thought 'power hacksaw
The princely sum of £1.50 changed
hands and | bore My new acquisition home
where | was a
Alas. the awful truth was revealed for, hot
anly did the motor need 110 volts to drive it
but, upon checking the stator windings, I
found that one of them was 'blown,
Consoling myself with the gt that
YO Can t win ‘er the offending
article into the back of the garage and

a to check it in more detall

y all’ . | hove

qot about st

Some months later, | was rooting aboul
amongst my accumulated junk when |
had
Ul Into store’ some ten years aarer and 3
which now reminded me of my unfortunate rc"‘ .

inearthed an electnic motor which |

_~~  METHOD OF PREPARING

MN.B. The General Arrangement
drawing is on page 69.

BASE FOR WELDING
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purchase. An idie thought flitted ”'[-‘}l[il!? Syt “ —~
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DIAGRAM 2.

cantre 10 hold the joint
turning the whole thing
ing all joints, first the

1 the corners. For those

termporanly betors

. ~-- ovier and wel
[ ]  MILD STEEL BUSH ARIGS B

| unfamiliar w
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== ERONZE BUSH pood |‘1-»!"!-.i-:1«Jiﬂl:‘_ll::-li‘:;r:: H"qujlt::'srlrj:‘::_l?
I 7 CONNECTING ROD angle iron and results in a job which is well

man indestructble and which has marvy

2 AN _
i_-_ P N J . r: I s [RANK pbwious applications

al This done, | welded a cross-membér
e e T AT AT ey ‘_\ part-way along and fiush with the top edge
. of the frame, the main purpose of this
10 1O support the vice runners
Th 0 items were soon welded into
position, after which | turmed my attention
1o the pivol shaft and bushes, The shaft
was turnad from | in. diamd bright mild
steel, shoulderad at both enc
threaded | in, BSW. ready to be bolted to
the 'H' frame. The bus! vere turned
. from 1; in. diameter BM.S. and bo
Lo the pivot shaft. They were then shid o

plece beir

(
}
e LA

e — —— shaft and clamped at their correct location

1 a peseca of ver

e Daing welded in position at the end

ne Dose

red chipboard betore
SN which allowed the
o overhang the end of the base e
vays admired the extremely neat H' frame

and compact Westbury hacksaw, | was The "M frame was naxt on the list and
raluctant to face my wrbox ‘outwards’ but this was constructed from 1, in. <2 in
BMS, Now the side surfaces of this
camponent needed to he in the same plans
if the maching was 1o be expected 10 work
accurately and | was mindful of the

Base construction distortion which would probably take place
d of joining the whilst the welds were cooling and

nimimise this, | first tack

setting

:‘_.n-‘nrl:- 1)

Having

| Since the olwious meth \
| H' frame would be by electric arc welding shrinkin
J

int, turned the whole thing

| determined that, wherever practicable, | wild

form of construction over, ran both welds and then turnad it

The assembled base. As noted, it may be ld use thi
necessary to modify yours slightly to fit  throughout the project. | had access 1o a again quickly in order to complete the
whichever motor and gearbox is used. quantity of black mild steel angle which welds on the first side before too much
had seen service in a number of jobs and cooding had taken place. | then waitad until
Id ultimately dictate the comtained quite a selection of assorted the job had become completely cold before
which the whole design holes, However, by picking my way inspecting lor accuracy, Inevitably the

) g i
seliad. Accordingly, | decided that the main betwo d to obtain was a small deviation from the truth but

ntheam, | mana

frame should take the form of a M enouah material fram which to e the judicious use of a large hammer, a
; block of wood and a blacksmith's vice
straightened matters! N {
degrees. | aring but
for affective in this case

hat the two parallel arms could carry the base and made

& motor at one end and the other end be first cutting the fou

ly prec

med to mount the saw frame thien cuttir
A shouldesed shaft, bolted to the lower then prepat
of this ‘H’ frame could then L

s aff a
1 ‘mitred” ad

1 geEneous bey

1SS Quite

welding by filen

oyved to pivot the frame on the base. | Diagram 1).1 | vicl out the four piecs

see

Saw frame

spotted The saw frame came next and here

soain | employed welding as a means of
- = )—“.. \ joining the three main componens

— L H together. However, the ‘keep’ plates were

. sembled by

poasitionad a pair

greww out several full-size arrangements on

upside down on ;

a different process. | first

ol 2in.>, in.BMS pigces
on the frame, held them ih place with

iled and riveted
them with | in, dia. countersunk rivets

ond pair likewise,l then

as

[ocoimakers Camps

Having fixed the

slid the 'H frame betw=en both pairs
befora positioning 2 in. pieces of | in

jare bright mild steel between their top

ch were protrucing above the

frame. Again, holding these pieces in place
ldnlled rig wough each in

wrsank and nveted (after first

noving the 'H' frame). A little careful
draw-filing on the 'H' frame produced a
h!'ih'::.-”'- elid i f|1 atween the two

components

Crank and connecting rod
When | obtained it, the gearbox drive
shaft held two sprockets which | removed

e

A close-up study of the swivelling
arrangermnent for the motor and gearbox




leaving a & in. dia. shaft some 4 in., long.
After shortening this, | bored a 2 in. length
of 1.in. diameter bright mild steel (BM.S] to
be a tight fit on it and formed a crank by
silver soldering a piece of 1 in. | in. bright
mild steal across one énd of the bush. | was
thus able to utitize the same method of
fixing the crank to the shaft as was used 1o
hold the original sprockets in position and,
in fact, used the same pin and hole through
the shaft. To ensure acouracy of this
component, a | in. diameter stub mandrel
was tumad to mount it on whilst taking a
light facing cut over the outer surface of the
crank,

The connecting rod was made from 1 in.
< in, bright mild steel, being clampod
squarely under the toolpost whilst being
bored for its phosphor bronze bushes.
Since | had the usa of a horzontal milling
machine, | used this to reduce the width
betweon big and little ends before
completing the shaping by filing. The
flanged bushes were a straightforward
turning and boring job and made to be
press fits in the connecting rod. | decided to
dispensa with the usual form ef crankpin in
favour of using a plain mild steel bush
which was made thre or four thousandths
of an inch longer than its mating bironze
bush and used in conjunction with a bolt,
nut and washer to retain the connecting
rod assembly in position, (See Diagram 2)

MOTOR BRACKET
2 "h" FRAME

was welded together from pieces of 1, in. >
: In. BM.S. in a configuration which allowed
it to be bolted to tha inside of the 'H' frame
and be positioned centrally beneath the

maotor where the motor support plate could
be fixed to i1 (See Diagram 3. | also had in

bushes.

The connecting rod which controls the operation of the saw, together with its

Counterbalance arm and weights. With any alteration to the basic design, some
further slight adjustment may be needed here in order to achieve smooth operation.

Motor bracket

The obvious means of supporting the
other end of the motor was by using the
resilient mounting. Accordingly, & bracket

mind that, should | fit a dashpot, this
bracket might also serve as an anchor point
for the piston rod. At the time however, |
was doubtful whether | would be able to

incorporate this feature since lack of space
appeared to preclude it.

Blade fittings

A4 in, long pieca of {in. %] in. BMS.
was milled down the cantre: for a depth of
L in.with a | in. dia. culter and then bevelled
generously on its two outside edaes
adjacent to the groove. (See Diagram 4
The piece was then sawn in two and the
two halves held together in a vice ready lor
walding; a serap piece of [ in, square EMS
was used 1o locate the two halves: After
welding the "Vees' formed by the bevelling,
the now | in. sguare component was placed
for half its length in a four-jaw chuck, set to
run truly by the [ in. square scrap and
twrned down until no evidence of the flat
sides remainad. A | in, length of this turned
portion was parted off and | was now in
possession of a neat little cylinder with an
accurate square hole running down s
centre, Again, for those not so familiar with
welding, where applicable, this technique
can be recommended as being splendidly
quick and, of course, far superior to any
atternpts at forming square holes from
round ones with a file,

One of the saw [rame ends was placed
in the milling machine and @ ¢ in. =< in
groove cut across it near the end, after
which the aforementioned cylinder was
clamped on the outer edge of the frama
with the square hole located in relation 1o
the groove in the frame by means of the
sama piece of | in, square matenal. A quick
blast with the welding rod and the two
iterns were fixed firmly together and ready
for the blade tightener, This last consisted
of a 2, in. length of [ in. BM.S. (the same
pigce which had done all the locating) and
milledt for half its thickness for a distance of
Lin. It was then placed in & four-jaw chuck
and the other end turned for a lenath of
1 in, to a diameter of { in. (or until the flats
just disappeared). A | in. B.SW. thread was
run on as far as it would go, after which an
. in. diameter hole was drilled in the centre
of the milled portion. | countersank this
hale lightly on the milled side so as NOT to
leave a fillet of silver solder (the blade
would waggle about on this) balore
soddering a 2 in, piece ol | in. diameter
BMS. rod in it. | then bent the rod ‘imwards'




The parts for the vice; it can be used to
cut metal at angles other than right-
angles.

slightly so as to form a hook, which would
tend 10 make the blade seat firmly against
the milled surface when tightened. After

bending, the rod was cut off 1o final length,

Wing nut

For this item, | adopted my standard
procedure for making.wing nuts, which is
as follows:

Tapes turn a 2 in. long piece of | in
diameter BMS. for a length of | in. or s0
Clamp squaraly under the toolpost and siit
centrally with an | in. slitting saw to the
depth of the taper. (See Diagram 5.) Strike
a1 in. radius semicircle on a piece of | in.
BMS, cut out and file to shape. Assemble
the two pieces (making sure that they are
&n easy fit or the solder won't penetrate)
fiux and silver solder, Check that the solder
has run right through the joint on both
sides. Shape the wings by first filing a
sami-circular depression in the centre and
then shaping the ends; final shape is
obwiously dictated by personal taste. Grip

chucking piece in three-jaw, centre drill, drill
and tap ({ BSW. in this case). Part off ot
base of tapear,

Vice

The vice jaws were made from 4 in
lengths of 2 in. X2 in. < in. black mild steel

angle. A 10 in, piece of 1 in. diameter BM.S.
which had been axially drilled { in. diameter
was then welded in a cantral position on
each jaw and the | in. diameter hole
continued right through. Pleces of 1in. <1
in. > | in, BM.S. were drilled through the
centre and welded to the heads of a couple
of 3. in. x| in. diameter coach bolts {with
the square bit under the head removed).
Thase were then used to bolt the jaws to
the runners, the square “heads’ being
necessary in order 1o locate against the
base edge to prevent turning,

The vice scrow was rascuad from a
long-since discarded woodworker's vice
and, after suitable titivation including re-
scrawcutting the thread and twirning the
end to an included angle of 90 degrees.
was matched with a new nut. | provided a
shoulder on the nut and made it a press fit
ina&in. length of 1} in. x| in BM.S. which
had been bored to recelve it and filed
concentrically semicircular with the holg.
This component was then welded in
position on the end of the base in the
centre of the runners. The conical end of
the screw was used to mark a position on
the nearer vice jaw which was then
countersunk 1o receive it,

Lifting handle

I needed 1o provide a means of
weighting the saw frame and decided that
the weight-carrying rod could also serve as
a convenjent lifting handle. Accordingly, &
pair of 3 in, pietes of { in, square BMS,
weere prepared by drilling | in. diameter
holes through them at one end and slotting
the other end to fit over the 'h' frame; these
were then held in position by cheese
headed screws, Initially | had planned for
just one weight to be used but found that
the saw cut rathir slowly, so | added
anothar weight of the same dimensions
which improved matters considerably. A 1
in. diameter plastic ball screwed to the end
of the rod provided a comfortable handle.

Frame prop

One of the things which always irritated
me when using a certain industrial hacksaw
was the method by which the saw was
supported before being released for the
cut. This was by a huge ungainly prop
which was controlled by a long rod and
operated by the thumb. One had to take the
not inconsiderable weight of the saw by the

DIAGRAM 5.

INITIAL STAGECS IN
MAKING WING NUT.
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-




DIAGRAM 6 b

A A AR TR

R | S g —— [T
ALY ANCHOR BRACKET RN
] FIXED WITH (SX \
e SCREWS : I

h__

What makes John Brittain’s clever
power hacksaw design even more
attractive and satisfying to use is the
provision of a dashpot arrangement to
provide back-stroke relief for the blade.
Dfagrams on this page describe it.

©
| MOTOR BRACKET

OMITTED N THIS Parts of the dashpot - a vital piece of
VIEW the design.

A POWER
HACKSAW

Model Engineers’ Workshop




Wlustration above shows how the dashpot provides support to the saw on its return
stroke. Below, a rear view of the completed saw.

consisting of an oil cup and piston. As
mentioned earlier, at the time of making the
motor support bracket, | antertained
fanciful notions of using it some way to
hold such a device but space was so
restricted that | kept dismissing the idea.
Finally, however, the accumulation of
thumps crystallised my thoughts and | hit
upon the idea of suspending the cylinder
on trunnions in the space beneath the
bracket.

Rummaging around amongst my scrap,
| produced a piece of 1! in. diameter brass
tube which had certainly seen better days
but which | thought could be pressed into
service, After removing several dents by
careful planishing on a piece of round bar, |
cut the tube 1o length and skimmed both
ends in the lathe. A flanged base was
turned and silver soldered into one end ol
it, after which | turned my attention to the
trunnion plate. This | made from a 2} in.
fength of 2 in. %1 in. BM.S, on sach end of
which | turned a | in, long by | in. diametes
trunnion before boring its centre out for the

Bfting handle, press the knob gt the end of
the rod and, at the same time, attempt 1o
meach down and switch on the machine -
shogether a somewhat daunting feat. |
determined that my saw should not be so
swkward 10 use as this and accordingly
devisad a simple prop which is self-
pctuating when the saw is lifted,

The prop piece was made from a 2
wlength of | in. X  in. BMS. shaped in the
$orm of a quadrant at one end and drilled at
the other end with a | in. diameter hole for
& pivot pin. The pin was turned down from

i diameter BM S, to | in. diamater and

- hen reduced again 10§ in, diameter and
‘Sweaded ! in. BSF. the distance between
e shoulders being a few thousandths of
@0 inch greater than the thickness of the
ase side. The end of the pin was then
wross-drilled for a tommy bar which was

made a press fit in the hole. These
components were assembled with a nut
and washer so that when the saw is in the
raised position, its weight is taken on the
point of the prop's quadrant shaped end,
Immediately the frame is lifted, the weight
of the tommy bar causes the prop to pivot
off its point and allows the saw to descend.
The quadrant shape ensures that no
jamming occurs duning the descent.

Dashpot (see Diagram 6)

When first putting the saw to use, 3
rather undignified thump which
accompanied the completion of each cut
prompted me to look for some method of
controlliing the descent. A dashpot was the
answer but where to hang it was the
problem, A dashpot is a simple damper

cylinder, The trunnion support brackets
were fabricated from { in, > Y, in.and | in,
| in. BMS, piaces, silver solderad rather
than welded together o ensure their
squareness, These were then screwed to
the underside of the base cross-member in
a position where the cylinder would lig
centrally beneath the motor bracket.

The cylinder was then slid down it its
trunnion plate so as to ascertain its
optimum pasition, allowing for tilting,
before being sweat soldered. The piston
was twned an easy fitin the cylinder and
grooved to receive two "0’ rings; frve | in,
diarmeter oil holes were drilled through it
and a sixth drilled and tapped 2 BA for the
damping disc adjusting screw. The disc
Itself was parted off a little below /i in
thick, drilled and countersunk for it to be
held loosely in position by a 2 BA




A view of the machine showing the simple but highly effective switching

arrangement which uses an ordinary rocker

countersunk screw. The piston rod fork end
was made from three pieces and silver
soldered 1ogether; this was then joined to
the piston by a | in. diameter rod,
shouldarad and threaded at both ands. the
distance between the shoulders being &
mare | in,

The fork end anchor bracket was
another easy silver soldering job which, on
completion, was duly bolted to the fork end
with the piston in the cylinder in order for
me to ascertain the best position for fixing
to the underside of the motor brackat.
Space was so limited that | did this fixing
with countersunk rather than hex. headed
screws since the anchor bracker came
perilously close to the top of the cylinder.

NB: It should be pointed out to the less
experienced that the main purpose of
fitting a dashpot is to provide backstroke

relief for the blade. This was achieved more
positively fn my case by displacing the
blade | in. out of parallel with the saw
frame.

Stop switch

An automatic stop switch is, in my view,
essential on a power hacksaw; so |
purchased a standard 15 amp fused rocker
switch and fixed it to the base on the
opposite side from the ‘M’ framae, | was
then able to screw a ‘trigger” to the motor
bracket which, when fitted with an
adjusting screw and locknut, cut the motor
at the appropriate moment.

As is otwious from the text, the whole
project was executed on a 'play it by ear’
basis, with no formal drawings made
unless one counts the intital full size layout.

Since | regarded the job as largely
experimental, | expected 1o redesign and
remake quite a number of items and was
therefore reluctant to spend time on
drawing out individual components,
preferring to rely on freehand sketches and
measuremants taken from the actual work
as its progressed, In spite of this, very littie
has neaded to be altered and, so far, the
saw has functioned with every satisfaction.
As mentioned earlhier, | decided 1o add an
extra weight in order to facilitate faster
cutting; | have also provided stops for the
rear vice faw since it seems somewhat
reluctant to 'stay put’ even when tightened
firmly.

The machine has been in use for a
considerable time and has become a most
useful addition to the workshop (to date,
the largest job it has tackled is cutting a
piece of 2: in. square steel) = and | find
myself wondering, as I'm sure we all do
when we have become used to yet another
labour-saving device, ‘how did | : e
manage without it? :
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The two completed devices; at left, the acoustic edge-finder/tester and meter at
right. The probe is in the foreground

L d ||
SETTING UP DEVICE

Simple electronics are now a fact of life and with us, in some form
or another, every day. This setting-up device and fuse tester
described by Edgar Powell could be considered as an easy way to
start getting to know a little about the subject, whilst finishing
with a very useful piece of equipment. All the parts are easily
obtainable from shops dealing with radio and electronic spares.

An electric setting-up device
and fuse tester

or professionals, who use a vertical

milling machine, have at some time or
other used the mechanical type of edge
finder to got a reference edge of a
workpiece which has been set up in the
machine, Of course, it is possible 1o get a
reference by using a piece of damp
cigarette paper and gently offering the
milling cutter up to it until the paper is
peeled away — if you have a steady hand
that 18! In maoving the milling table to just
about remove the paper with the cutter,
you can be within half a thousandth of an
inch or so off the work edge, but of course,
it is 8 fair bet that in the process you will
cult through the paper and mark the edge
of the workpiece. Not a very desirable state
of affairs.

However, having used these two
methods, | kept thinking there must be &
more modern approach to this problem, so

I , like many other engineers, modellers

| made this device which does not need to
be revolvid in the collet of the machine or
take a lot of specialised tools and expense
1o make. Just a few electronic bits and
pieces with small adaptations and it makes
a versatile instrument. This is how | made a
start, and | have broken tha instrumeant
down Into paragraphic stages 10 make it
easiar,

Construction of the meter type
device (Stage one).

Obtain the appropriate plastc box and
begin towork on it by firstly referring to the
required drawing which in this instance is
drawing three. Mark off the final position
of the meter on the front of the plastic box
{i.£. the back (lid) of the box has
appropnately four sell-tapping screws 1o
hold the lid on, which can be used as
datums), From tha centre, with a compass,
make a circle in the middle of the box, the
diameter being that of the meter
movement. Cul the hole by using a hole

saw or mark around the circumferance of
the circle. Drill a number of small holes
within the circle diameter, almost touching
each other, and then, using a knife edge,
warding file or junior hacksaw blade, cut
into each hole until the centre falls out.
Finally, finish off by using a half round hand
file to make the hole the correct diameter to
allow the meter to drop in easily, Howeaver,
if a rectangular meter is used as an option
instead of the suggested round ane, the
same procedure can be followed, a
rectangular hole being cut for that type of
meter instead.

Stage 2

At the bottorn of the plastic box
opposite the meter, drill a4 in. diameter
hole to accept a rubber grommet as in
drimwing one and threg,

Stage 3

Measure and mark, then drill the two
25mm clearance holes for retaining the
two brass contacts (or tin plate) strips in the
plastic case. Countersink these on the
outside 1o acoept the countersunk headed
25mm screws, drawing five.

Stage 4
Drill 25mm clearance holes in the centre
of both brass (tin plate} strips as in drawing

AN

Stage 5

One of the brass (tin plate) stnps will be
requirad to have two extra Smm clearance
holes drilled in it to allow the continuity
testing contacts to pass through from the
outside of the plastic case without actually
making contact; refer to drawing five for
details. These two holes are drilled to
match up with clearance holes which are
drilled in the appropriate position in the
plastic case. Refer 1o drawing three if in
doubt,

Stage 6

The continuity contacts were actually
two large brass drawing-pins which were
pushed through the two holes already
drilled in the case and fixed with epoxy
adhesive. A piece of insulating sleeving is
passed over the drawing-pin end which
ensures that the ping are fully insulated
from the brass (tin plate) strips. Solder a
thin wire onto each pin ready for wiring up
in tha final process. Make the wire long
enough so that it can be cut to the required
length in the final wiring. The size of wirne
should be about 22 sw.g. insulated.

Stage 7

File a small slot deep enough in the back
flid) of the box {case| 1o accept the flat hook
for hanging the instrument whilst in use.
The hook can be glued in place with epaxy
adhesive.
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Stage 8

You should now have reached the stage
of being able to assemble all the hits and
pieces referring to drawing three as
guidance, taking some minor precautionary
measures particudarhy with the continuity
contacts ensuring that the pins and wires
aro insulated from the springy brass stnps
and are only connected to the appropriaie
part of the circuit required. Refer to
drawing seven

Stage 9. Manufacture of the
probe

Use a piece of round solid insulation
material such as good quality Tufnol or any
nsulating mateial which resists warping as
shown in drawing five. Drill and ream a
hole to make a sliding fit for a 6mm
diarneter stainless or silver steel rod, cut off
wa lengths longer than required and face

the ends true in a lathe until the required
length of each has been achieved and any
sharp edges removed, The next move is to
smear a small amount of epoxy adhesive

about a third of the way along each spindle
and all the way round and slide them
gently into the reamed hole until equal
lengths of rod are protruding from the
insulated piece. Keep in mind that a gaop
about Tmm to 2mm must be left between
the two spindles in the centre. The method
| used was 10 push the spindles together
until they touched, then withdrew each one
about 0.5mm, This leaves the necessary
insulated gap. Alter leaving the glue to
harden off for 24 hours, take the now
almost complete probe and drill two Tmm
holes as shown in drawing five,
remembering to countersink one side of
the holaes after drilling them. Now put one
of the spindles of the probe in g collet or
chuck on the lathe and true up the other

L
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Interior of the device with meter.

spindle taking off just enough material to
|'[im|: It down 1o an oven Thgung In Matnc or
Imperial measurments 1 made it Smm) for
ease of working with the probe

Having done this, reverse
repeat the operation on the other spindle,
I:nnq.—n_l; thot down to the same diamater
as the first. All that remains is 1o priess the
small Tmm pins into the pre-drilled holes
provided into the spindles and connect the
required length of wire by soft soldering to
trhe ;:-i.-le-. remeaemuoenng o slide a plastic
gaiter over the wire and over the pins
before continuing 1o wire up the other end

4 the probe and

Inside the acoustic device, battery
removed. Simplicity is self-evident.




acoustic buzzer as in drawing two and
four. Scribe a circle on the front of the box
NTERNAL VIEW" OF as in tha drawing and proceed 1o drill 2mm
{LE: TRONIC SELTINGURDEVITE holes around its circumference as shown.
REIER BYREL - — Now proceed with the construction as
TAG 208 SUSRENDING 5 ru‘:‘tn ‘“ﬁ":, Nﬂ-";mmd“\ﬂ!’!
The: 2083 9 : et : one excep!
INSTRUNEN] : . | box opposite the acoustic buzzer in the
centre, drill the appropriate hole to accept
[ o { lha3.‘.imiad:wdwtbunnnmme
WIRE S0LNERED 1 ' instructions relating to the brass strips.
iy =43 -t Construction of the probe remains the
SHALL TERRY' (LIP same, or if you wish to maker a simpler
10 HOLD SENSYR PROBE prabe, but sacrificing some acouracy, take a
piece of thick walled tube of good quality
insulating material which will accept | in. or
- I SiAS i ars _Bmm diameter stainless steel, ground steel
IPAMNSY REASS S1ANS ' | nidta? or silver steel rod and proceed as before,
E.lfsltg‘i‘ c'%.q Foa 54 3 ! . SEREWS FOR L0 -:;nwmwmﬂw trouble of turning the
RN CANTAE S “GROMMET
: . The plastic protection flap for covering
:}n‘ci!;t 5 Fé';‘;;ans :’:‘ O¥1’f{ 1s :M the continuity contacts measuring about
1 METRE LONG THN ELEXIBLE wiais CURRENT LIMITNG RESISTOR-REFER 10 DRG1 ; Lin. w&dem&nboul 2! in.long was macde

FONNECTING INSTRUMENT TU SENSOR-PROBE '\ . —

of the cable as in drawing five. Now carry {EJ
on wiring up the circuit and, when finished, T IRNAL ViEW of

insert the recommended battery taking ELECTRONIE SETTING-UP DIVILE [ACOUSTIC TYPES
note of the correct polarity. Shor circuit the rmn. Wir s T et

probe spindles together using a short

length of bare wire; if all is correct, the AR FUR SUSFENNING

m’w‘l Whlh' ﬂﬂh‘l lﬂmﬂlm"ﬂm ETRiP  QLUED WIRE - o g foen T THE a1 H‘i

r&mthe nl'nelaf Wltmﬂ are - o : : -.uma:"ﬁf £ASE |
ng a small polentiomatiar as a ng P20 IRIC BUZIER . — -

resistor for the meter as in drawings three m._uz(n 08 SCAEWED 1o | T AT

and seven, adjust this until the meter reads CASE =5 '
full scale. If you wish to test the continuity
contacts, the same procedure mba used,

:{:’E“ FLAF 10 o I
WENT ACTIDENT AL f PLASTIC CASE
. 3 el SHORT C(IRCUT oF 1. i {
The acoustic edge finder/tester BRASS CONTACTS WHEN | l
This was made as an option to the *  NUT BEING USED L]

meter instrument. | had in mind a simpler PRESS FASTENER GLUED To—" |

device (which would probably cost less as I ALEANE - LEATTERY CONNELTER

well), although it is perhaps a little less 13aa JACK PLUS - e

sensitive in use. Nevertheless, it's a useful ' THIK FLEXIBLE  WIRES 10 SENSOR PROBE
instrument to make. Obtain a plastic box as ABDUT IMETRE LONG
_before and mark the position of the piezo \




{ElEl‘.'I!CI\I.t CRCNTRY OF
LECTRONIC SETTING UP DEWICE L CONTINUTY
TESTER [METER [¥PEI_

METER (AN BE "ROM 0-Soqd TO O-iaA (WOVIMENT)
FIXED CUPRENT LIMITING RESISTOR

’ % O POTENTIOMETER YO SUNT METER
m iﬁ{D ‘?R FULL SCALE DEFLECTION

RY 72K,
0 N
S8 n
e
(&)
LS

b—)..w.« Hr—r—r |:|

SENSOR | e | TS CONTACTS FOR N :
B ~ CONTINUITY TESTING 7 BATTERY

(=

Nothing more sophisticated than a
humble paper clip fits into slots in the
lid and acts as hanging loop.

from an old washing-up liquid bottle with a
press-stud, one half glued toe the bottle and

RLECTRONIC LIREU! L e SRR the other half to the box. (Talk to the wife
{ NI AR R n'q to get one of these from her sewing

Extension piece for the probe
‘Drawing ten shows an attachment
s 4 which enables the probe to be used in such
senste] = TN (ONTACT FOR . situations as narrow slots, etc, This was
r e =1 A TOMTINUITY > i made from steel but could be brass if so
TESTING : desired. Here again it would be advisable to
(&) make the turned-down end of the
attachment a specific diameter (| made it
3mm) A hale is drilled and reamed into the
attachment to give a gentle push fit into the
probe spindle to make it easily removable
as can be seen by drawing ten.




Parts list (Fig. 6)

for electroni€ setting devices (meter and acoustic)

Plastic boes 70mm=50mm=25mm

Metar (small size)

Small Terry clips

Small rubber grommet

| 1o | watt resistor (2.2Q) (or variabla potentiomater) (5kQ)
1 magtar length of flexible twin wire

Lengths of 50mem=6m stainless steel rod

or silver steel or Smm dia

Tufmol or insulated rods (solid)

Thick wall Tufnol tubes (internal dia. to fit

Smim stainkess or sver steel rod) if required

1mm diameter pins (round brass nails - with heads)
Large-headed brass drawing pins (office type)
2.5mm screws and nuts

Plastic gaiters

Pieces of brass shim (or use a piece of tinplate)
Lengths of (about 1 metre) connecting-up wire
insulated about 22 swy

Metal tabs (for hanging instruenent) {spade tarminai)
Battery type AAA

Battery type PP3 and battery connecior
Piezo-electric buzzer 6v to Sv working
3.5mm jack plugs

3.5mm jack sockats

1 metra length of twin flexible wire (for pen proba)
Crocodile clip

| metre length of single fiadble wire

for pen probe fly lead

Short length of 1 mm internal dia. insulated sleewing

2mm dsa, brass rod or stiff copper wirn (6°) (for pen probe)
APPROXIMATE COST OF BOTH INSTRUMENTS

Purchased from  Apprax cost
Radio and
electronics retailer
Radso and
alectronics ratailés
Hardwase or
car component shop
Radso and
electronics shop
Radio and
electronics shap
Radia and
edectronics shop
Model
enginsering shop
Model
engineering shop
Model

B0pw £1
£250

Op each

2p each
5p for res.
25p for pot

15p & metre

50p a fit length

50p a length

engineering shop  50p a length
Muodel Engineering

shop or hardware/DIY  30p & packet

Stationers
newspaper shop ete  70p a packat
Model engineering
shop 30p & packet
Car component
shop 2p each
Model engineening
shop 40p a shest
Radio and
electronic shop 10p
Radio and electronic
orcarcomponentshop  3peach
Radio and
electronic eic shop 25p
Radio and
glectronic etc shop Both £1
Radio and
electronic shop
Radio and
electronic shop 35p
Radio and
electronic shop
Radio and
electronic shop
Radio and
electronic shop
Radio and
electronic shop
Radio and
electronc shop
Mode
engingering shop

T5p o £1

The pen probe attachment for
the acoustic device

Method of use

This illustration shows how part of a |

plastic bottle, stuck down and held with
a press-stud, acts as an insulator.
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Dur packed Autumn issue offers many more
iwvaluable projects to construct, and sound
practical advice on the technigques required to
make them. Among the line-up is this super low
cost, high quality and exceptionally rigid
sandsaw which can be made on an average 3, in
Lathe and requires stock materials in its
gonstruction. You'll finc it an indispensable
addition to your machinary collection!

Neaxt comes an easily bullt wood-turning lathe
of medium capacity which is capable of dealing
with most work required by the home machinist,
plus details, drawings and photographs on the
construction of a small milling davice for milling
wery tiny components which cannot be dealt with
on a vertical shide or normal type of milling
machine or attachment

We'll also be descnibing a uselul indaxing
sttachment which can be made cheaply and
easily and represents an inexpensive answer to
this highly important aspect of model

' engineering. Using change wheels but of unusual

| construction, it is just one of many ways of
dividing and indexing which will be described

| over thi next few issues

Next comes a high quality knurling tool which
should help you to overcome the difliculties
giten encountered in this common upn-r.:timl, it
will transform indifferent results into wark you'll
Be proud of! We take a look at high temperature
soldering in the Autumn issue, too, with a review
of the tools, matersals and technigues
wwolved ranging from operations
imvolving the simple propane torch to
more camplicated methods

We also offer an accurate device for
positioning of cross-slide and saddle on

E the lathe which can be adapted for use on
' the milling machine as well, and discuss
low voltage lighting for the workshop
showing simply how to make safe, low
power lamps to illuminate machines and
benches There's more, too, about
slactronics in the home workshop and, with
the assistance of the manufacturers, a review
of tungsten carbide tooling suitable for use by
the model enginear. We'll describe the best
way to obtain such equipment at the best
§ possible prices and tell you how to get the best
from it

More tips, a visit to a workshop, a superh
FREE pull-out sot ol working drawings and more
small tools which are quick and easy te make,
plus your letters and enquines (il you write to
ws’ go to round off a mouthwatering line-up
PUBLISHED ON SEPT, 14th. DON'T MISS IT!
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or coars £ pitce

y and we will need a 6.75mm

pitch | aulside dimeter and, hey
presto! there 15 your tapping sized drill. For
example, if we have an 8 X Tmm thread
then a /mm drill will do as tapping size

his is a fine sernes thread and it is also th
ne in the preferred senes. If we take the
standard e thread then t 5

not a standard sz
Hm WHich 15!

One day, with your help, this will be the regular spot in our new
mag for your letters! Seriously, since this is our first ever number,
we have yet to receive your comments, enquiries and complaints.
We hope you'll use this corner of MEW as a forum for the exchange
of ideas and, if your letter takes the form of a technical question or
plea for advice on working technique, so much the better. In future
issues we hope to open a ‘question and answer’ service so feel free
to drop us a line. We look forward to hearing from you!

Quenching Oils

neervation is doubtful, Any

ver. subpply
e IR

The Pitsburgh Lock

It Nad NEE DeeNn aine |

1IN a positiorn

I an abndgad 1Torm

SPik Areforrad: ‘e R Ol sartar Blow Holes in Castings
Metric threads s e e o At p Soan

Fhe first @nguiry deall wit LU e HMounts ¢ Y GET 1aTae sow holes in an iron casting. The s

a5 concerned with

e i
inge the casting

puzzied as they were calle
ind he wished to know if there was a
n of fine threads as well
There are two sares of
coarse and the fine
sulphur and w
wax, The fractured iron was |
five davs when all trace of the
vanished and it was difficult 1o see t

COARSE SERIES  FINE SERIES 600 100 1400 150 there t :...":;- :-:--r- a reg

W

Diameter Pitch Diameter Pitch 7.00 1.00 16.00 1.00 WErE used

100 025 300 035 800 125 1600 150 The editor ona
120 025 400 050 900 125 1800 100 g s bibngoioc it i Rt el
140 030 500 075 x 1000 150 1800 150 e R b e
160 035 6.00 050 11.00 1.50 18.00 200 Zfhrg
1.70 035 6.00 0.75 1200 1.75 2000 1.00 =k et S L
2.00 045 8100 050 14.00 2.00 20.00 150 B hale Al ot daobevad's amisilick
220 045 8.00 0.75 16.00 2.00 2000 2.00 vttty
230 045 800 1.00 18.00 2.00 2200 150
250 045 900 1.00 20,00 250 2200 200
250 045 10.00 0.75 22.00 250 2400 150

050 10.00 1.00 2400 3.00 2400 2.00

0860 1000 125 27.00 3.00 2500 150

050 11.00 0.75 3000 350 27.00 2.00

070 11.00 1.00

075 1200 1.00 The figure x denotes preferred series

075 12.00 125 threads,

0.80 12.00 150 * spark plug and

090 14.00 1.00 +conduit,

(PR
wilness

3St Inon casing over forty reet long and

ed together with steel staples

s filled with epoxy adhesive

2 ays an epoxy resir
uch as Araldite, mixed with a good
ruantity of cast ron dust, wi make a Very

strong filler capable of ing a lot of

wwear .l"!lf-"fl.i'l'_'l"'.. []'-',': ON and simiilar
propnetary branded lillers are avallable

These are in common use in iIndustry
whera the cost and inconmvenience ol

replacing castings makes filhng a mort

practical proposition. These fillers can b
1sad to build up missar G parts and are
ompletely machinable when ?|'|'-|||;.=._!| Iy

They can also be used for making ﬁ
" “z

Stmye home castings
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Sl

Model Engineers’ Workshop




MODEL ENGI

NEERS

D \
i AR

\ | PERRY | oy ERSS

105

Please help us to help you by completing and returning this questionnaire. Your replies will tell
us more about you, our readers, and will enable us to make Model Engineers’ Workshop
exactly the sort of magazine you want. What's more, it will cost you nothing (except, perhaps,
five minutes of workshop time) because we'll pay the postage!

1) In regard to workshop usage, what is
your favourite type of article?
Techniques?

Construction details for machine tool
alds and accessories?

Making new machinery or tooling?
Theory behind various workshop
Processes?

Other? [please state preference)

2) Whatis the floor area of your
workshop?

Less than 50 sqft?

50 - 150 sq ft

150 - 300 sq fr?

Larger?

3 Isyour workshop area

Indoors (own room)?
Converted garden shed?
Dutbuilding?

Garage, or part thereoi?

Other? (please stata)

4] Workshop Equipment. Do you own:
A fatha? Yes 1 No O

if yes please tick centre height
1-3in 3-4.in
Larger [

Shaper?

Vertical milling maching?
Horizontal Milling Machine?
Offhand grinder?

ool and Cutter Grinder?
Surface piase?

Driling machre’

Soft soidenng, bracmg o silver
soldering apparsus {
Arc welding equpment’ o
MIG or TIG welding faciites?
Owy-Acetylens?

Owy-Progane?

46 in

5] Do you also bulld:

Locomotives!? [
Traction Engines? i
Internal combustion engines? [
Hot air engines?

Model boats?

Model aircraft?

Model cars?

Clocks?

Other models? (please specify)

6) Please indicate which of the following
you own and use -

Micrometer?
Vernier Calipes?
Seribing block?
Height gauge?
Wobbler?
Depth gauge?

7] s your warkshop:

Insulated?
Heated?
Free from condensation?

8] Do you prefer to make or purchase

ready-made the following items:

Lathe tools? Make Purchase

Form tools ie, gear tooth cutters?
Make Purchase

Machine tool accessories, e.g. Steadies,

rotary tables, stops, etc?

Make Purchase

9 Would you be interested in features on
any of the following?

Other model engineers” workshops?

Visits to industrial premises, with the
accent on production techniques?
Interviews with well known hobbyists,
with a bias towards their

workshop methods?

Occasional repeats of previously published
projects, updated as appropriate!

Articles on warkshop related matters, such
as: repair and overhaul of electric motors,
renovation work an older machine tools
adapting used industrial machinery to the
needs of the model engineer, potential, but
unlikely sources of materials, guidance on
where to obtain unusual materials, etc?

10} Looking at the style of drawings used
in the mode! engineering press have you a
preference for any of the 1uiim;m_;'

First angle projection?

Third angle projection?

Dimensioned work sketches/

Orthographic projections? .
Drawings supplementad by photos
showing difficult or unussual operations in
progress?

11) Do you attend any evening class, or
other outside organised workshop?
Yes [ No

121 Are you a member of @ model
enginaering club or society?
Yes [ No

13) Do you prefer to work in:
Metric units?

Imperial Units?

A mixture of the two?

14)  Approximately how much do you
spend per year on workshop equipment
and materials?

Up to £100

£101 - £250
£251 - £500
Maore than £5007

15} Do you work with wood as well as
with metal? Yes O Mo

16) Are there any particular workshop
related products or services that you have
difficulty in obtaining or sourcing?

Please state ........

17) Do you understand glectronics as
apphied to the workshop?

Fully

A little

Not at all



18 Are you a regular reader of any of the
following modelling magazines?

Reqgular Occasional
Model Engineer [
Engineering in
Miniature
Locomotives Large
and Small
Workshop Masters
Other? [please state)

19) What is the largest influence on your
purchasing decisions?

Published reviews of the product?
Magazine product advertising?

Parsonal recommendation or choica?

20) W Model Engineers’ Workshop were
to be published more frequently, would
you prefer that frequency to bex

211 Based on your opinion of this first
issue of Model Engineers’ Workshop, do
you intend to buy future issues?

Yes O No

22) Do you intend to take out a
subscription to Mode! Engineers’
Workshop? Yes [0 No

231 Would you like to receive, through
the post, information about special offers
on model enginesring iterms?

Yes [ No

24) Which one of the following age
categories do you fall into?

Under 30 yrs?

25) May we have your name and
acdress?

Name

Address and Postcode ..........ooceiiiiiiiinns

26) Finally, is there any single topic or
workshop aspect which yvou would like to
soo covered in future issues of Mode/
Engineers” Workshop?

30 - 39 yrs?
Alternate monthly? 40 - 49 yrs?
Monthly? B0 - 59 yrs?
Satistied with current quarterly 60 = 69 yrs?
frequency? 70 yrs and over? T
Thanks for your help.
To post, fold on the dotted line A. Fold again at B and C and tuck B into flap formed by C. A
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SOMETHING

70 LOOK

FORWARD

There's something to anticipate twice every
month in fascinating Model Engineer magazine!
Whether your interests lie in live steam
locomotive models, traction engines, internal
combustion motors or stationary engines. world
famous M.E. will inspire, instruct, advise and encourage. Model Engineer is
published on the first and third Fridays each month and costs just £1.40 from
all good newsagents; alternatively, you may care 1o ensure your regular copies
through an annual subscription = a mere £33.60 for UK readers (overseas rates
and airmail details on request),

ARGUS SPECIALIST PUBLICATIONS
Argus House,

Boundary Way,

Hemel Hempstead,

Hertfordshire,

HP2 7ST

Tel: 0442 66551




ATQUS ADHESIVE SERVICE

Highest quality — Lowest cost

Bumper Thick & Fast Kit Spot-On Applicators
THICK CYANOACRYLATE ; SPOT ON APPLICATORS

CYANDACRYLATE RAPID SET
jg in |

Kit ASPO2 £3.95  50p P&P

Kit ASP8 £9.95

“ PLEASE RETURN COMPLETED COUPON TO
ADHESIVES, READERS SERVICES. ARGUS HOUSE.
I BOUNDARY WAY, HEMEL HEMPSTEAD HP2 75T

Please allow 28 days from receipt or order

PLEASE SUPPLY ME ( ) KITS OF —— e LT i _PERKIT TOTAL AMOUNT £
PLEASE SUPPLY ME { ) KITS OF ATE __ _PERKIT TOTAL AMOUNT £ COMBINED TOTAL
Cheques./ P O.s made payable to A.S.P. should be crossed
NAME
Please debit my Access/Barclaycard with £
in respect of the above order ADDRESS
Card No 1
Expiry Date Signed
Please return completed coupon to ADHESIVES, Readers Services, Argus House, Boundary Way, Hemel Hempstead, HP2 7ST.
Please allow 28 days for delivery from receipt of order Please note any information supplied maybe used for marketing purposes
f
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IS IN PRINT
lb IT PROPER?

Most advertisements are perfectly proper. A lew are nol.,

The Advertising Standards Authority nol only monitors over 850
advertisements every month, it ensures compliance with the rules in the strict
Code of Advertising Practice.

S0 when you question an advertiser, they have to answer
o us. To find out more about the role of the ASA, please write to

Advertising Standards Authority, Department \.

This space Is donated in the interests of high standards In advertisements.
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A3 Desk Pad COMPACT DRAFTER

Hetaining all the important festures
ol the Populsr Ad rmodel, the A3
Desk Pad model is for the person
requiring o larger size {or home or
olfice use. It has the additional
features of longer pantograph arms
and 6" and 9" rules. The rules can
be roversed for impenal or metric
scalos. For the production of quick
bot reasonably accurate drawings
the drafter incorporates a buily in
protractor with indexing enabling
the rubes to be swung into the required angle and by Bwssting the knob locked
i1 posttion. The board covered in toxt ured brown PVC comes complete with a
staner supply of A3 papar

Price £19.00 post paid.
Ad size still available £15.50 post pad
VIOLA PLASTICS, pept. MEW,
36 Croft Road, Hastings, East Sussex TN34 3HE.

MACC MODEL ENGINEERING
SUPPLIES

154 SAVILLE STREET, MACCLESFIELD SK11 7LF
TELEPHONE: 0625 33938 &

Stuart Models Catalogue
£2.25 Post Paid.
Materials, tools Naerok Drills etc...

. (00

THE MILLING CHUCK for the Model Engineer
HOBS for the QUORN CUTTER GRINDER
Myford Teenut Material 2 MT Blank end
Arbours, Ground Shank, Drawbar Threads to
your requirements.

2 MT Centre Drill Holders.

2 MT Chuck Adaptors — Ask for quote.
in. Square Lathe Tools — 30% off list
Slot Drills and Endmills in stock.
S AE tor turther detmils and prices phease
A. MARKS, 3 OLD HALL CLOSE,
LAUGHTON-EN-LE-MORTHEN, SHEFFIELD

S$31 7YZ. Tel: 0909 563940

iirect from

INTRODUCING THE “MATE”
2cc Diesel ENGINE
Reviewed in the March issue of RCM&E

* A modern innovative design
* Built around an extruded
aluminium crankcase
* 8 < Ad sheets of drawings
* 21 X Ad sheets of building instructions
M- Can be built on & small screw cutting
- g lathe & vertical mill with rotary table.
Pﬁaase send SALE. for further details or 75p (£1.70 Airmail overseas)
for dlustrated catalogue & price list showing our complete range of
castings & accessovries for |.C. engines, workshop equipment, boller
fittings et

WOKING PRECISION VIODELS
10 NEW STREET, OUNDLE, PETERBOROUGH PES 4EA
TEL 0832 272868 FAX: 0832 272760

-
-
-
-
-

0

Sermymer 1990

READER OFFER

A superb DIY Single Phase

MIG WELDER from the

Sureweld Stable

This is & rugged, yet lightweight,
fan cooted welding set for single
phase operation. It can be used
from a normal 13 amp plug and
15 tan cooled for extra eHu:mm:y
and long service life. Weighing
in at 24kg the welder comes
compiétée with handle and
wheeis 10 allow you 0 move
from location 1o location easily

Onee you have leamed the

knack of using the weldeor you can, with confidence, tackle the welding
of steel up 1o 5mm thick. The standard package includes. welding torch
gas and requlator, earth lead, a coil of electrode wire.instruction book. 4
voltage settings and a wire speed regulator, in fact all you nead to star

welding

However, with the accen! on ease of use
and safety we have added a few Hems to the
package. Firstis a welding headshield, which
comes absolutely FREE The use of this as
opposed 1o the standard handshicld allows
you more [reedom of manoceuvere, and
leaves the handshield froe for use by any
interested observer reducing the sk of "arc- -
oye” as a result ol trying to watch the
operation whilst unshielded

Second exira 15 a pair of siout leather
gauntiets, selectet o prevent “splash™ or

spatter” from causing Injury 1o hands or

wrisis. Also 1o protect the wrists from burming -y
due 10 the ultra-violet rays produced dunng -
welding, (Safety Hint: We do recommend
Iha! you wear suilable pratective clothing -
when welding, nylon socks and coveralls are
out for this application)

Finalty, we include in the

!ltl

i
J Watching this and practising

| | competent usas in a very short imo

show speed

= pAckage

i instructional video, MIG Welding with the DIY set
_.“.r Produced by the Welding Institute, this gives expert
advico on lochnigue [or setting up tha machine,
techniques for vanous types of woiding, and even
.vastly enlarged pictures of what s going
on in g molten motal pool as the weld develops
will urn novice nto

“R2,

. \ LY
-J!‘*»‘. }‘

a supet

Normally a package such as this would cost you well over £325
but for you, our readers. we have put together a special money
saving package. an all-in price of £239 including VAT and p&p.
(This offer applies to UK mainiand only). We can quote for overseas

delivery if required,

Model Engineer Workshop,
Arpus House, Boundary Way
Hermal Hompstead HP2 78T

Please Supply ROME/13 TOTAL PRICE

Telephone orders (0442) 66551
-

24 hours)

cheques/ postal orders payable 1o ASP or Debit my Access/

Barciaycard [T T T TTTTTTTTTTTT] Expiry
Name
Addess
MORE EEA WORSHOP
ARGUS H = BORUNOARY WAy
Allow 28 days for delivery MEMEL HEMPSTEAD HERTS HEZ 761




CLASSIFIED ADVERTISEMENTS

RATES:
Lineage — 35p per word (min charge £5.25) + VAT.
Semi-Display Boxﬁte — E£6.65 per single column centimetre
(min size 2.5cm=1col] + VAT
Please send your requirements to Argus Specialist Publications,
Advertisement Department, Argus House, Boundary Way,
Hemel Hempstead, Herts, HP2 78T
We accept payment by cheque made payable to ASP or Access/Visa
Tel: Nick Peters on 0442 66551 for further details. Note: There are no
reimbursements for cancellations, All advertisements must be prepaid.

| CLASS| ADVERTISING
EQUIPMENT TOSELL? [ HOMIE AND WORKSHOP PRECISONMACHING | [ CLASSIED ADVErTIon

OR PERHAPS YOU | MYFORDS LY ML7 AMD SUPER MODEL ENGINEERS
HAVE AN ALTERNATIVE| |- | . i G Pume
SERVICE TO OFFER e | e o o
OUR READERS. IF SO, = e Sy
CALL
N“:K PETERS THE PEATOL LATHE ON:fY‘ fjawaf 1| ':C_“‘_Ji: “":"; lIT—
e B, sttt
044266551 | | £M0 .o 2 PO o i o caao
TO DISCUSS DETAILS | | sumcisoci s ke o Cenecitan
FURTHEH Phatharne. B e S S W - -

i

RATES:

CLASSIFIED COUPON _
ENGINEERS

Lineage — 35p per word (min charge £5. 25) -+ VAT,
\ Semi-Display Box Rate — £6.65 per single codumn cantimetro (min size 2.5¢m <1col) -+ VAT,
D Pirase send your requirements to Argus Specialist Publications, Advertisemont Department,
Argus House, Boundary Way, Hemel Hempstead, Herts, HP2 75T.
We accept payment by cheque made payable to ASP or Access/Visa. Tel: Nick Peters on 0442
66551 for further details. Note: There are no reimbursements for canceilations. All
advertisements must be propaid.

¥ 11:’[[%? 7
ll .Lil.w

[] WORKSHOP " FOR SALE 'L‘_' WANTED I BOOKS, ™| SERVICES | OTHERS,
EQUIPMENT = — PUBLICATIONS — — PLEASE STATE

CLASSIFIED COUPON

ALL CLASSIFIED ADVERTISMENTS MUST BE PREPAID. Name
THERE ARE NO REIMBURSEMENTS FOR CANCELATIONS.

—— — —— T — — — —— — — — —

5 . : Address
l | enclose my Cheque/Postal Order” lor § for
insertions, made payable to Argus Specialist Publications
(*Delete as necessary)or
| Please Debil my Access/Barclaycard No. Expiry Date Posicode
NEEENENERUIENL TN ..
: [ N . | 11 1} Daytime Tel No

b ;

for insertions Signature Data

-——-—_————_—-—--_——_-
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Looking for 2
amachine that . 1 ook no further —

U, able
preaséc;a ,ﬁ”&frfan/e and | It'sgottobe Cowells St
dclﬁ‘m a Wfde range Cowells machn es, have for many ofCOUfse'

/ years, been known for precision

: - a-ccesso,ﬂes- o / versan ity and value for money, All British Made .
o o / assembled and checked by expenenced engineers inure
- :(‘- £ e ’ being despatched
c—;._.-_ i \ / Cowa‘!sQ)ME Lathe: The tradional cantlever style lathe of heavy cast ron
k:" v, £~ and ground steel construction .'.'1| IJ,\A abie i stnps, Iong 10e-siotied Cross- shde
.\* :"‘,4-1_"' ( set over Ll stock and [.l-.] X Qear K‘!J[.{J ﬂ‘] wiih test corthicale "q_] IStruchons manual
. j Covm'l-s Vertical MrJl‘mg Machine: The eal comphment to the [athe
LS having a haavy cast ron -Uh_,rlr\.‘+ a solid ground stecd ke
\ Lninuously raled vanabde speed molor, easty trar ]-.,ur able with most
Accessones beng inenc n"\r:- 1':« with the [athe. OTMER MACHINES

D

el

J\

r---------------;l

' '

' 0 NS | athe 0 OW Laihe l

[ ] Wy Mactrs LA A Arcmacsus [ ]

' farne .

I ; - : : S ] :
‘Cowells Small Machine Tools | :
Ravens Green, Little Bentley, Colchester, i = e '
Essex CO7 8TA. Tel: (0206) 251792 : @ Revems Grwaa Lt Bertly, Cocnantr $ ,
L Essey COT STA. Tel: (0206) 251792 -l

The Model Engineer’s Supplier

A. ] Reeves & Co. (B'ham) Lid., Holly Lane, Marston Green, Birmingham B37 7AW, England. Tel: 021779 6831123

2Ind Edition llustrated Catalogue price £2 post free UK. Owverseas post extra
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TURRET MILL
TYPE VMC

* COMPACT, ACCURATE

LOW COST VERTICAL
MILLING MACKHINE

9 SPEEDS, VEE BELT DRIVE
SINGLE PHASE 1HP. MOTOR
HEAD, COLUMN AND KNEE
ARE ROBUST CAST IRON
CONSTRUCTION. BASE 15
HEAVY CAUGE STEEL
FADRICATION
INCORPCRATING CHIP
TRAY WITH DRAIN PLUG
HEAD SWIVELS EITHER
WAY ON HORIZONTAL AN|
VERTICAL AXES
WORK LAMP WITH
OMN/OFF SWITCH
WIDE RANGE OF
ACCESSORIES AVAILABLE
INCLUDING COLLET CHUCK
ROTARY TABLE, DIVIDING
HEAD, MORSE TAPER
ADAFTOR DRILL CHUCK

- &

-

WE TRY HARDER. O
A2F milling machines are now even more affordable.

o //;,/;_.,_ e

ur market leading VMC - A1S and

TURRET MILL TYPE A1S
IYPE A2F TURRET MILL
A HIGH PRECISION TOOLROOM A 3 SPEED, HIGH PRECISION
QUALITY 10 SPEED, TURRET — TURRET MiLL OFFERING
MILL IDEAL FOR TODLROOMS, TDOLROOM QUALITY AT A

SMALL TO MEDIUM SITE
FACTORIES, WORKSHOPS, ETC

* ALL-PURPOSE MEDIUM SIZE { "
TURRET MILLING MACHINE -
SUITABLE FOR ONE-OFF OR

REALISTIC PRICE IDEALLY
SUITED FOR TOOLROOMS,
TRAINING SCHOOLS AND
WORKSHOPS, SMALL TO
WEDIUM SIZE FACTORIES, ETC

SHORT PRODUCTION RUNWORK . Sgggag Fo?fnm?s?;n
. - 1 P e
! ALY COMBINED 1-OFFS VERSATILE MEDIUM
i WITH SIMPLICITY OF [ SIZE TURRET MILL
w’ OFERATION « S{MPLE OPERATION WITH
GARREL-TYPE SWIVEL HEAD

+ TWO POWERFUL HEAVY
DUTY MOTORS (1hp
VERTICAL SPINDLE & Yehp
AUTOFEED TABLE| GIVE
HIGH POWER TRANSMISSION
WITHOUT VIBRATION
OVER ALL 10 SPEEDS -
HEANY-DUTY CAST
CONSTRUCTION FOR EXTRA
RIGIDITY UNDER WORKING
CONDITIONS
SUPPLIED COMPLETE (AT NO
EXTRA COST) WITH
INDE FENDENT COOLANT
SYSTEM, CHIP TRAY AND
WORKING LIGHT

o1 il

« POWERFUL HEAVY DUTY 1hp
0_ INDUCTION MOTOR (SINGLE
OR 3 PHASE ! FOR HIGH
POWER TRANSIRISSION
WITHOUT VIBRATION QVER
ALL 3 SPEEDS
= EXTRA RICID. HEAVY DUTY
CAST ASE
* COMPLETE WITH
INDEPENDENT COOLANT
SYSTEM, AND CHIP TRAY

F

AN

BRIEF SPECIFICATION: VMC A1S a A2F
TABLE SIZE 27" %6 30" x 7 30" x 7 .
LONGITUDINAL TRAVEL 14 Y 21 21
SPEEDS (9) 160 - 2540 {9) 180 - 2860 (10 160 - 2670 <
MOTOR THP - 1 PHAGE | 1 HP - 1 PHASE OR 3 PHASE | 1%; - 3 PHASE 1™
Whe\.\“‘_r‘l = o Compact high precision inclinable head suitable for
"‘“M'g':‘::}u;a:cﬁ milling /boring or driling at any angie
131\@‘9‘;\“,‘ 7 MT spindie specially made to accommodate

Myford egquipment
| o Table size 24%° x 6" 15%" longitudinal travel
= Spindle speeds 120-2000 (6)
» Cabinet stand available

MILLING AND
DRILLING MACHINE_ _..

Original and stll the best

Three models ¥ hp to 2 hp Metric or imperial
Table sizes from 20%" 2 6% " to 2B% " x 8%

* Aditional cabinet stand, Power feed for table

T I Y

WARREN MACHINE TOOLS

WA

SURREY

PHLC

RREN COURT, MIDDLE §7
RE. NR, GUILDFORD
GUS 94F

MNE D48 g4 Jade

e

WARREN MACHINE TOOLS
ADIL ’ v

A HUGE RANGE OF ACCESSORIES
FOR ALL OUR MILLS, COLLET

V1”1 CHUCKS, COLLETS, ROTARY TABLES, [, ~CHpr
s1ot DIVIDING HEADS, MILLING VICES, | Stp, C€s 5
' REDUCER SLEEVES AND MORE. Cro f

", 4?

Warmngtor



