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ARE YOU THE
COVERED? ENGINEERS

MODELLERS ACCIDENT PROTECTION
WE DON'T WANT TO BE ALARMIST EMPO RI l l M
BUT ACCIDENTS CAN AND DO HAPPEN
YOU NEED GOOD PUBLIC LIABILITY ACCIDENT INSURANCE WE BUY AND SELL ANYTHING
PROTECTION FOR ALL TYPES OF MODELLING STEAM OR MECHANICAL

What can we offer?

You don’t need to be a member of any organisation — this insurance is available for
all modellers and for all types of model OVER 250 SCALE LIVE STEAM
All types of R/C model covered — Boats, Cars, Aircraft (Fixed Wing and Helicopter) plus MODELS IN STOCK
non R/C models of all types
Live Steam models of all types including Passenger Liability (available at extra cost). OVER 100 MACHINE TOOLS
Two levels of £1 Mill £5 Mill fi fi del
S:r:e es\;:e:Jo cover £1 Million or £5 Million cover (necessary for operating models on 50 TO S OF TOOLING AND MISCEL EAR
Simple Llimits and Conditions — Maximum engine capacity 1I’J(. (/L and Cars of 40cc “an Aladdin’s cave” Geoff Shepherd
up to 7% gauge Locomotives and Traction Engines up to % full-size. Cover is limited M.E.W. Jan/Feb 97
to Permanent Residents of the UK and Channel Islands and extends to cover members st ORI S
away on holiday overseas. An excess of £10 is payable on each and every claim. CATALOGUE AVAILABLE - SEND S.A.E.
Please note that cover will not be valid until a certificate is received and payment is correct.
PART EXCHANGE A PLEASURE
HOW DO YOU APPLY?
Simple — fill in the coupon and return to NSI Insurance along with your cheque or VISITORS BY APPOINTMENT PLEASE
Credit Card number or telephone 01322 616300 with your details. NOW AVAILABLE
Send to: Nexus Special Interests Insurance, Nexus House, T TR
Azalea Drive, Swanley, Kent BR8 8HU. - LOCOMOBILE STEAM CAR ENGINE CASTINGS
——————————————————————————————————————————————— E - GUY LAUNCH ENGINE CASTINGS
i Name Please fick product required
i Address O Standard €14 (£1250) L.A. SERVICES LTD, BRAMCOTE,

1

J Extra £5M (E17.50)
20 Passenger £1H  (£15.00)
Post Code [ Passenger £5M  (£20.00)

A Club Discount is available — please call for details
Please make cheques payable to Nexus Special Interests

WARKS CV11

E-MAIL engineersemporium@zetnet.co.uk

01455 220340

)
2 Mayor’s Avenue, Dartmouth, S. Devon TQ6 9NF 1D BC HEAVY DUTY DHILL
~ Telephone: (01803) 833134 « Fax: (01803) 834588 VARIOUS SIZES UP TO %"
SEEN @ £10 SET
1. MODEI. ENG TAPS & DIES SET (2 Taps, & Die each size) (TAPPING DRILL TAPS £15
Yax 40, %2" x 40, His" x 40, Ta2" % 40, " x 40, %" x 32, %" % 32, " x 32 SET £5) DIES £15
2. “SPECIAL" MODEL ENG TAPS & DIES (2 Taps eacn SIze} (TAPPING DRILL TAPS £20
1" x 32, %" x 40, %e" % 40, %" x 40, %e" x 32, Tie" X 40, %" x 32, 4" x 40 o SET £8) PLEASE ADD DIES £20
3 gﬁ\ érg‘r; g%‘(f (g sﬁ%s Be:r.h size), & B A Die Set g (TAPg;i_:h}% g.;FuLL 1;::2 g; g
---------- o
4. 26 TPI TAP SET (2 Taps each size), 26 TPI Die Set. (BSB or CEl) a (TAPPING DRILL 20% TO COVER TAPS £15
1ax26, $1a%26, 3x26, 16x26, 1ex26 " SET £5) DIES £15
5. BSF TAP SET (3 Taps each size), & BSF DIE Set. ] (TAPPING DRILL VAT; 1st CLASS TAPS £15
Y, Tas, Yo, F2, %, o, Ty 1o BSF H SET £5) DIES £18
6. BSW TAP SET (2 Taps cach size), & BSW DIE Se. o (TAPPING DRILL PACKAGE TAPS £15
16, Yz, Yo, 32, T, The, Y, %2, Hio. %, The, %o, BSW - o SET £5) DIES £18
7. METRIC Coarse TAP SET (2 Taps each size), & METRIC Die Set (TAPPING DRILL & POST TAPS £18
2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0, 10.0, 12.0mm SET £8) DIES £20
8. UNF [OR UNC) SET 'i-Yis, ', %o, %, 7, %2, (TAPPING DRILL SET £5) TAPS £15/DIES £15 /
9. METRIC FINE TAPS 15 taps from 3.0 to 18mm TAPS £15/DIES E30
10. REAMER SET s - %5 - Ja- %2 - Y- % - %6 - % - %ie - % (OR METRIC) SET £30
12. COLLET CHUCK complete (to take threaded endmills up to 1" dia.) 2 MT, R8 SHANKS 3 MT SET £70
13. MORSE TAPER SOCKET REAMERS (HS) -- No.0 @ £15 No.1 MT @ £15 No.2 MT @ £18 No. 3 MT @ £20 #
14. Extra Long HS DRILLS (Heavy Duty), 10 sizes, from Ys" to %1s" SET £6
15. REAMER SET, No 1M/Taper Shank ' - % - "o - ¥ - o - Tho - %aa - Vo - e - % HSS @ £35
16. REVOLVING Lathe Centres with Thrust Bearings (No.1 MT @ £15, No.2 MT @ £18, No.3 MT @ £18 each
17. SLITTING SAWS (Set of 3, up to 1" wide, 2" or 3" o/dia) SET £5
18. WIGGLER & CENTRE FINDER SET £7
19. DRILL CHUCKS [Réhm Precision) Vs @ E6 e @ E7 s E8 Y2 @ €10  (with free Arbor 1 or 2 M/T)
20. ENDMILL SET (HS) SCREWED i, %o, Y, %, %, %5, %, %, ' (Also Slot Drills) (Also Metric) SET £20
21. BALL-NOSE SLOT DRIL SETS ': - %: - ' (THREADED) SET E12
* 22. BOXED DRILL SETS:- (/i:-%, 1-13mm HSS % £16 Set) (1-6m/m x 0.1m/m @ £18) (6-10m/m x 0.1m/m @ £25) No. 1-60, A-Z £18 SET
23. INVOLUTE GEAR CUTTERS (DF, CP, MOD) ALL SIZES)p @ E18 EACH
24. INDEX. RH LATHE TOOL ! sq shank, c/w spare tip & key (TITANIUM TREATED) E10 COMPLETE
25. BOXED SET 0-10 BA TAPS & DIES with HOLDERS £40 (High Speed Steel E80 Set)
26. D-BIT SET (8 Sizes) Vi - Y- ¥ - Y - % - %, Tie-" (High Speed) SET £25
ALSO: Selection of Dovetail, Woodruffe, Ballnose, C ve, Spotf. s, Br hes, Knurls, Carbide Centres, Cycle Taps & Dies,
Boring Bars, Left Hand Tap & Dies, Milling Cutters, Reamers, Countersinks, Gear Cutters, Slitting Saws, Acme Taps,
Diehead Chasers, Socket Reamers.
FOR UNITHREAD These are available at between 50% & 75% off list price.
TAPS & INSERTS (MONDAY TO FRIDAY) OPEN 8a.m. to 4.00p.m. (Sat. noon) CLOSED WED.
Despatch by return. Overseas P&P (Air £18.00 Min.) ‘40
CALL 01803-559595 SEND FOR NEW COMPLETE CATALOGUE (STAMP PLEASE)




Published by
Mexus Special Interests Limited
Mexus House, Azalea Drive,
Swanley, Kent BR8 8HU
Tel: 01322 660070
Fax: 01322 667633

EDITORIAL

Editor
Gerry Collins

Consultant Technical Editor
Mike Chrisp

PRODUCTION

Designer
Jeff Hamblin

Printed by
St Ives Andover

Origination by
Colouredge

SALES

Advertisement Manager
Mark Colyer

MANAGEMENT

Group Managing Director
Tony DeBell

Divisional Managing Editor
Dawn Frosdick Hopley

Divisional Sales Manager
Roy Kemp

Circulation Manager
William Pearson

SUBSCRIPTIONS

UK £29.90 for 10 i (I year)

O

Tel. 01858

Enquirie

Tel. 01858

T,

SNy

s

e
75 [3%

& >
g

NEXUS

® Nexus Special Interests Limited

All rights reserved
ISSN No. 0269-8269

The Publisher's written consent must
be obtained before any part of this
publication may be reproduced in any
form whatsoever, including
photocopiers, and information retrieval
systems

Cover shot:
Bryan Webster takes advantage of a Saturday
Madel Enginecring class, to gain access to a
14in. Ormerod Shaping Machine.

MODEL

ENGINEER

CENTENNIAL CELEEBRATION COLLECTI®R

n the early days of the Model Engineer

there were regular features describing and

illustrating model engineers’ workshops.

To our eyes today these workshops were
very primitive. Many were without mains elec-
tricity, the machinery being treadle driven or
powered by a steam or gas engine driving over-
head belting. A number had a steam engine driv-
ing a dynamo the vertical boiler standing in the
fireplace, the exhaust using the domestic chim-
ney. Power and workshop heating being provided
by one unit, although it must have been unbear-
able in the summer.

One item of machinery that is common to the
1890 workshop and today is the lathe. Model
engineers of the past would be at home with
today’s machine, the design concept has changed
little proving that the designer of yesterday got the
basics right from the start. The modern machine
is heavier and sturdier and with current manufac-
turing techniques more accurate. One advantage
is that with electric drive there is a constant, even
power available over an infinite period unlike the
treadle operated machines of yore. One thing that
the manpowered workshop taught was the ability
to sharpen tools accurately, if a cutter was incor-
rectly sharpened, set or was allowed to get blunt,
it meant more leg power for the operator. You
soon learnt the benefit of properly ground and
honed lathe tools.

The milling machines common in today’s
workshop, were unusual in the early workshops.
This is not to say our predecessors did not carry
out milling operations, they did, but they used the
time honoured procedure used by model engi-
neers today using the lathe with a vertical slide
mounted on the cross slide. A large number of
amateurs’ workshops had either a shaper or
planer, often hand or treadle driven, although
those with overhead shafting meant it was an easy
matter to provide a belt drive, especially to a
planing machine.

It is easy to see why the shaper and planer
were so popular. They were easier to manufac-
ture, the accuracy being in straight slides, they
were easy to maintain, the adjustments of the gib
strips being similar to that of a lathe and, of
course, it did not require any expensive cutters,
the common carbon steel could be forged and
ground as required.

I can see why the planer has fallen out of use.
A medium sized machine requires a lot of room,
which, in the average model engineers’ workshop

is not available. If the machine is to be of a use-
ful size the table has to be substantial which
increases the momentum and energy stored in the
table while it is in use. However, it is a most use-
ful piece of workshop equipment, although I have
not seen a second-hand example available for
many years. Dr. John Bradbury Winter had a 24”
stroke example for many years and he records that
when he acquired his machine he spent six
months refining parts of his model locomotive
“Como” taking the merest shavings from the
components to improve their finish. This shows
that fine, accurate work can be carried out on
such a machine.

If you cannot find such a machine, a shaper is
a good substitute and they appear regularly in the
adverts of second-hand tool dealers. For the pro-
duction of flat surfaces they have no equal and I
am surprised that they do not feature more in the
enthusiast’s workshop. They have the same
advantage as the planer, cheap and easily sharp-
ened cutters. Most types have a self-acting trans-
verse feed which means you can get on with
other work while the machine is in operation, and
we all know that time is precious for most model
engineers.

The milling machine has gained a wide
foothold in the amateurs’ workshop in the last
few years and the reason is not hard to find.
There are available relatively compact machines
designed with the smaller workshop in mind, and
imports of reasonably priced machines from the
Far East which suits the pocket of the average
model engineer. There are also large quantities of
good quality end mills and slot drills available at
small cost. For clearing up castings or milling
large flat surfaces a fly cutter employs a high
speed tool bit which can be produced easily on
the off hand grinder.

Milling spindles were widely used on orna-
mental turning lathes at the turn of the century so
it is not surprising that model engineers adapted
these for machining metal. There were many
designs published in the Model Engineer of the
period showing that the magazine was at the fore-
front of the hobby. Today automation is taking
over the professional machine shop and again the
Model Engineer and Model Engineers’
Workshop is taking the lead with articles and
designs to enable the amateur to take advantage
of modern techniques and practices. Long may
they continue.

Gerry Collins

Readers are asked to note that some of the designs featured are from an age when rules and
regulations were far more relaxed than today. Anyone contemplating building any of the
designs shown should satisfy themselves that the information given meets with today’s design
and safety requirements. The publishers and editors cannot be held legally responsible for the

information published herein.
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One of the first articles on milling appeared in the October 1898 issue. It was entitled “The Lathe as a Milling Machine”, a practice that is widely used

in the amateur’s workshop even today.

In the April 1899 issue, J. Smart & Co. of Erith, Kent, showed a new milling attachment for the lathe. Work up to five feet long was claimed although

being hand operated it must have been a streich for one operator.

A machine rarely seen in workshops today is the planing machine. In the July 1899 issue, Francis W. Shaw described the building of a hand operated
machine. I have not included the full series of articles, anyone interested can obtain the details from back numbers but I commend to anyone this most
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July, 1899.

How To Make A Hand-Planing
Machine.
By Francis W. Shaw.

HEN the amateur has gratified his ambition by either making or

buying a lathe, and is thereby enabled to turn his shafts, screws,

pins, piston-rods, and to bore his cylinders, flywheels, &c., he
begins to find out that the production of the many plane surfaces necessary in
his constructions involves a lot of painstaking effort when it has to be done by
means of chipping, filing, and scraping from the rough. Consequently, he
looks out for some method whereby the hard hand and head work may be con-
verted into plain, straightforward, and - it may almost be said - automatic
machine work. He already has the lathe, and an attachment for doing this par-
ticular portion of his work by milling or shaping usually strikes his mind as
being the easiest way out of the difficulty. The ideal of many amateurs seems
to be to make the lathe as universal a tool as possible. This is an excellent aim
in its way, looking at is from the stand point of pride, and the lathe is not doubt
capable of being used far beyond its original intended purpose; but when the
working out of this ideal results in a great waste of energy in overcoming a lot
of unnecessary friction by his own exertions, and the loss of time occasioned
by fixing up and removing his tackle, the amateur often thinks twice before he
will take the trouble thus involved, and often reverts to the old method of doing
the work by hand.

For surfacing areas of any size, I do not consider lathe milling and shap-
ing attachments are capable of doing the work conveniently, if even well, for
there is too much vibration, and when it is considered that a small planer, self-
contained in every respect, can be built as cheaply, or even at less cost, than
can first-class attachments, and is, at the finish, always ready to hand, it may
be said, “The game is not worth the candle”.

Having these facts well in mind, and also the general requirements of the
amateur’s class of work, | have devoted a great amount of time to designing
and getting out patterns of a small machine which will bear out the conditions,
&ec., which I set before myself previous to commencing-viz., it must do all the

4

useful piece of workshop equipment although I would
recommend electric drive.

April, 1899.

A Simple Milling Appliance.

Messrs. 1. Smart & Co, North End, Erith, Kent, send us a fully
descriptive list of their improved milling and wheel-cutting
attachment for the lathe. The apparatus, as we can testify from
a personal inspection, can be readily and effectively used for
all descriptions of small milling, such as fluting taps, making
milling-cutters, cutting gear wheels, cutting keyways, ratchet
wheels, etc. It is attached to the lathe slide-rest, and worked by
a long lever handle, whilst the feed motion is given by turning
the leading screw of lathe by means of the change wheel.
Work up to five feet long has been done with this useful appli-
ance, several views of which, as well as sketches of work done
and much interesting information, are given in this sheet.
Further particulars will be readily sent to readers of THE
MODEL ENGINEER on application as above.

planing necessary in the construction of model engines, locomotives,
dynamos, motors, cutting keyways, internal and external, small slides, angu-
lar or parallel portions of small lathes; must be capable of taking a cut suffi-
ciently large to get under the skin of castings, and of cutting any material
softer than the tool itself, without vibration, and to be geared up to that there
be no great strain on the muscular powers. [t must also be strong enough to
withstand accidental blows, and to do any such work that can possibly be done
by hand without springing (an idea of the strength of the machine under
description may be gathered from the fact that it 1s arranged to take 9-16ths in.
square tools), and yet be light. To secure this latter advantage [ have taken par-
ticular care to so distribute the metal as to make the portions which are under
strain, as strong as possible. Lastly, its bearing surfaces must be large, and
well proportioned, and all wearing parts adjustable to take up wear; the rough
material must be capable of being fitted up well and easily; all attachments for
securing work to be simply and easily fixed, with no long threads to adjust,
and the machine, when finished, must have a neat, artistic appearance, in view
of the fact that the amateur likes to take a pride in his workshop and
appliances.

I do not purpose to describe how to make the patterns, as the castings may
be obtained very cheaply; but if anyone desires to make the machine through-
out, [ shall be happy to afford him all the information that lies in my power. It
will be necessary for those who have no planing machine to get them ready
planed, or have them planed up by some friend, unless he cares to undertake
to get them up by hand and “hard graft” the castings may be got up this way
as only a small amount is allowed for planing, only just sufficient to clean
them up. The machine will take articles up to 16 ins. in length, 7 ins. width,
and 5 ins. deep.

I think it better, before proceeding to a detailed description of the several
parts, to place the machine in its entirety - ready for use - as shown in the
accompanying engraving from a photo - before my readers, in order that this
first article may be as complete as possible, and that the experienced may sail
right away, without wading through a lot of - to them - uninteresting matter.

It will be noticed that the style of driving chosen is by rack and pinion,
actuated by a hand lever, adjustable in its socket to obtain the requisite power
for different degrees of cut or qualities of metal.

I make no apology for diverging so much from the ordinary pattern of han-
dle - the capstan handle with four levers, or the single straight lever one - as
by long experience in using a similar machine, with all three styles, I have
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been driven to the use of the one shown. By those who have used the capstan,
it will, no doubt, have been noticed that the three levers not in use are con-
stantly in the way and liable, at any time, to give one a nasty knock; and not
only so, but the peculiar strain on the wrist entailed by using a radial lever is
very painful, and does not allow one’s full power to be exerted. It is true that
the disadvantage is not felt while taking a short stroke, yet, when the length of
cut necessitates a whole turn or more of the shaft, the disadvantage will be
seen and felt to a painful degree.

The rack is secured to the table by three 5-16th in. nicked screws, let in
from the top of the table in the centre slot (there are only three slots in this
machine, although four are shown in the illustration), and the strain is taken
by two ¥ in. pins let through the table into the back of the rack. The pinion is
secured on to the driving shaft, which is 1% in. bright steel rod, by a taper pin
passing through the boss, which will be found on one side of the pinion, and
also through the shaft. The pinion also acts as a collar by which the shaft is
kept in its position. An adjusting strip is provided to take up wear, and is fit-
ted in the usual manner.

usual way, having an adjusting strip similar to the one underneath the table.
The leading screw is “«ths in. (or 4 in.) diameter; six or eight threads per inch
left hand.

Having procured the set of castings mentioned the drawings and accom-
panying description should enable the “veriest tyro” to fit up a useful machine.
But, before proceeding with the detailed description, I would say to those who
may think it beyond their power to construct a workable machine, that how-
ever difficult this may appear, in reality, it is quite a simple matter. [ have
known lads who have only been a very short time at fitting, who could do very
creditable work, and would not despair if fit to set up such a tool. 1do not say
- of course - that anyone is capable of fitting up an accurate machine, but I do
say that anyone of ordinary intelligence, and with a bent in this direction, who
is willing to put his whole care and attention into the matter, can fit up a
machine that will plane approximately true plane surfaces, given the tools and
plenty of spare time and patient carefulness. Patience is the primary factor,
and nothing good can be accomplished without it. It would be well to try to
bear in mind when working, that, in such work as this, when the body is there,

A HAND-PLANING MACHINE
FOR AMATEURS.

GENERAL VIEW,

{ For description see epposite page. )

The uprights are tenoned into the sides of the bed, this method doing away
with the strain which falls on the bolts when the uprights are fitted to the top
of angle brackets cast on the sides of the bed, and each is secured by four
hexagon headed set screws, % in. diameter. The slots which carry the bolts to
bind the cross slide to the uprights are L shaped, and the outside of the slots
are V-d to fit corresponding vees on the back of the cross slide, this ensuring
that the cross slide will, when fitted up, maintain its original parallel position
with respect to the machine table, and doing away with the constant need of
adjustment - an adjustment usually effected by taking a cut over the table -
usually required when it is held be two screws.

The uprights are stiffened sidewise by the top cross bar, which also serves
the purpose of a nut for raising the cross slide, being tapped out to receive the
square thread screw, which is % in. in diameter, 6 pitch.

The cross slide saddle - so called by reason of its shape - is fitted in the

CENTENNIAL CELEBRATION COLLECTION

there is absolutely no reason why it should be removed unless requisite. [f the
work is truly lined out, with care and attention, these lines may be worked to.
In planing leave the lines in, that is, on no account, cut beyond the lines.

In drilling, if the hole starts to run outside the circle described around the
centre to denote its position, stop drilling the very moment this is apparent,
and with a small chisel chip a new centre hole coinciding with the circle.
Always describe the circle a shade larger than the intended size of the hole to
be drilled, and in the case of large holes, inscribe several smaller circles to act
as a guide to the eye in determining the direction in which the drill is cutting,
Occasionally a few small blowholes, however small, will pull the drill from its
true position, and great care should be taken in this case, as the further the drill
is allowed to go with out correction, the more difficult it is to rectify it. There
will be many holes to tap, and care should be taken to get them tapped through
square with the surfaces in which they are drilled. In most cases it is suffi-
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cient to judge by the sight, but when the efficient working of the machine
depends upon the truth of the tapped holes, a square should be placed along-
side the tap, and in the case of a taper tap, in a least three positions round the
tap, its correctness being judged by the similarity of the angles formed
between the square upright and the tap. At the risk of being tedious 1 will
repeat “Don’t take metal away beyond the lines”. And after this will pass on
to the description of the parts.

Beginning with the foundation upon which the machine is built - the bed
- I will give a few hints how to proceed, leaving the matter of tools, and how
to fix the various parts on the machine table, as is probable that the majority,
if not all who have a larger machine, will alréady be initiated into its use. The
only thing which I think may be neglected is the care which should be exer-
cised in bolting up ready for machining. This should be done so as to avoid
warping or springing the parts out of shape. Let all bolts be placed as near as
possible to the packing blocks or bits of sheet iron, &c. Before taking the fin-
ishing cut, which, by the way, should be as light as possible, slacken all bolts
off until only sufficient pressure is left to hold the work under a very light cut.

Having fixed the bed, plane up the slides marked a, b, ¢. and d, Fig. 3,
leaving a small amount to finish after planing the vertical faces e, Fig. 1, and
slackening off the binding bolts and clamps. Plane out the grooves /, £ This
will ensure that when the uprights are fitted they will be square with the face
of the bed. All the angles are 55 degrees. The table is now to be planed to fit,
and an adjusting strip planed to exactly fill the space left; the table is also
planed underneath to give a level bearing for the rack, which is also planed.
The top of the table may be planed up, or left until the machine is completed
and planed up on itself. The hole for the driving shaft may be roughly drilled,
and finished by a boring bar in the lathe, the bed being mounted on the sad-
dle; size of hole, 1% in. A piece of bright compressed steel shafting may be
obtained for the driving shaft. Length of shaft 17 ins. turned down at one end
to 7% in. to fit the handle boss (Fig.13), which is secured by a taper pin as
shown. The handle lever is make from 1% in. by ¥«th in. flat bar iron, and
slides in the boss, being secured in any required position by means of a set
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screw bearing on a key to prevent injury to the bar by the point of the screw.
The handle is made of hard wood, and the pin is screwed into the bar and riv-
etted over at the back, a washer at the other end butting up to a shoulder, and
riveted on to keep the wooden handle in position.

The top surfaces of the bed (a and b) are now to be scraped up or surfaced
perfectly level. These may be found rather uneven after leaving the planer,
although the greatest care may have been taken. To do this work it will be con-
venient to have a surface plate. A small one will serve the purpose, but one
which will covet the entire surface will be better for the job; or if neither is at
hand, any true surface, as a lathe bed, may be requisitioned for the work. The
scraping tools (scrapers) may be made from any old flat files forged thin at the
end, and ground so that the end forms equal angles to each side.

In commencing, red lead or red ochre, mixed with oil to a thick paste, is
smeared on to the surface plate, and the casting is rubbed thereon. The parts
which stand highest will become discoloured, or, rather, coloured with red. If
this shows only in a few parts, a second cut flat or hand file should be used to
rough it down quickly; but if the slide be covered nearly all over, the scraper
is used for the purpose. The operation is repeated until the surfaces are
clouded all over. At this stage the surfaces will be very nearly true, but if more
perfection - if the term be possible - be desired, the colouring matter is
smeared over the casting under operation, instead of the surface plate. In rub-
bing together the casting will become polished wherever a part projects for the
normal surface, and these bright spots require scraping down. By degrees an
approximately true plane is produced.

A surfacing strip the full length of the bed is now required. and for this the
adjusting strip may be used, and, by surfacing in the manner already described
the face which abuts the angular face d, “two birds will be killed with one
stone.” Using the strip as a guide, the face ¢ is scraped level. Leave face d
until the table is scraped up. Utilising now the bed as a surface plate, scrape
up the faces under the table which lie upon a, b, and ¢, and it will be well to
also true up roughly the part upon which the adjusting strip rests, and the top
of the adjusting strip itself, for when the strip is tightened to the table by the

CENTENNIAL CELEBRATION COLLECTION




set screws, if the fit is not good. the angular face
will be warped. Blot the strip down with five “s
th in. set screws (slot-headed), the two end ones to
be about | in. from each end, and the others
equally spaced between. To adjust the strip later-
ally to take up wear, four screw ends (threaded all
the way) filed square at one end for the purpose of
screwing in by a spanner, are fitted, as shown, in
Fig.1. The end ones are placed near to the ends of
the table, but not as near as the binding screws
before described. The face of the strip has been
surfaced, and it will now be an easy matter to
complete the remaining face (d). Work at this
until the slide will move freely along from end to
end without noticeable side play or shake, when in
its remote positions.

The rack and pinion had better be fitted next.
The pinion is bored 1% in. to fit the driving shaft,

July 15, 1901.

and turned up until it will just drop between the
facings inside the bed (previously faced up), then
pinned to the shaft by a taper pin, as shown. The
rack must be planed so that the thickness will
allow it to slide in between the under side of the
table and the pinion, without the least degree of
tightness. The rack is bolted on by four 5-16th in.
cheese-headed set screws, the end ones being
placed % in. from the ends. Drill the screw-holes
as near to the left side of the L slot as possible.
Place the rack in position and scribe off the holes,
centre, and drill 17-64th. in. holes, or, instead of
this, clamp the rack on and drill through the table
into the rack - taking care not to go right through
into the teeth - and open out the top holes to 3-
16th. in. Countersink with a pin drill, so that the
heads shall not project into the slot. Screw on the
rack after tapping the holes, and drill two 5-16ths

in. holes anywhere in its length through the table
into the rack, and fit pins in to take the end thrust.
Otherwise the screws, without this supplementary
support, will, by reason of the constant strain
which will be applied, gradually work loose. Drill
oil holes through the bosses inside the bed, and
also into the long boss outside.

All the drilling may - if nessessitated by
shortness of tackle - be drilled in the lathe by
blocking up the castings in the various positions
required, and feeding them up by the poppet or
tailstock screw, the drills being held by a chuck
fitted to the nose end of the headstock. In some
cases it will be necessary to punch a centre
directly opposite the hole to be drilled. It is sur-
prising what really can be done, given a little
inventiveness, by poor machines, or machines
otherwise unsuited to the job.

In the issue of 15th July 1901 there appeared a press release from The Seneca Falls Manufacturing Company of Seneca Falls, New York, advertising
a milling attachment for their Star lathes. This gadget is interesting in that the cutter traverses to apply the cut although this entails a long gear
mounted on the mandrel in order to allow the necessary movement. Using a commercial dividing head it would be relatively easy for the model engi-
neer to devise a similar attachment to suit most amateurs’ lathes although a cover is strongly recommended over the open gears to prevent a nasty

accident.

Amateurs’ Supplies.

[The Editor will be pleased to receive for
review under this heading samples and partic-
ulars of new tools, apparatus, and materials
Jor amateur use.]

Fig. 1. Wheel Cutting Device for “Star” Lathes.

A New Universal Gear-cutting and Milling Attachment

for Lathes.

THE accompanying cuts show a new attachment for lathes which has been
designed to take the place of gear-cutting and milling machines for many
kinds of work. It is designed for use by tool and model makers, experimental
and all workers desiring to do fine, accurate work. The bracket piece which
contains the driving mechanism is attached to the cross feed slide of the lathe
in place of the regular tool block. The driving arbor which runs through this
bracket piece transmits motion to the upright or cutter spindle by means of a
pair of spiral gears which are encased so that they are free from dirt and chips.
The driving arbor receives its motion from the headstock lathe spindle through
0 a strain of three spur gears, one of which is screwed on to the nose of the lathe
spindle and has a wide face which allows a longitudinal travel of 3 in. from
the cutters, Any of the regular change gears furnished with the lathe may be
used for the other two driving gears, and by using different combinations a
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large number of speeds for the cutter may be secured. The intermediate gear
is on an adjustable quadrant which swivels on the frame piece and allows a
cross movement of the entire frame piece and slide-rest and accommodates
the cutters to the various sizes of work, The automatic longitudinal feed or
the hand crank, may be used to feed the cutter to the work. The base of the
swivel dividing head is securely clamped to the lathe bed by means of two
bolts and a binder plate, and has cross and vertical feeds which are operated
by a hand crank. The upright part swivels on the cross feed slide, which 1s
graduated and renders is capable of fine adjustment to any horizontal angle.
The frame piece containing the spindle, indexing mechanism and the over-
hanging arm swivels on the vertical feed side, which is graduated and allows
fine adjustments to any vertical angle. By means of these two feed adjust-
ments and the cross and vertical feeds, cuts of any desired angle may be
made. For milling operations requiring a vice the frame piece containing
spindle and indexing device and overhanging arm is removed and the vice
arrangement is attached to the vertical slide. This may also be swivelled to

February 16, 1905.

The News of the Trade.

[The Editor will be pleased to receive for review under this heading samples
and particulars of new tools, apparatus, and materials for amateur use. It
must be understood that these reviews are free expressions of Editorial apin-
ion, no payment of any kind being required or accepted. The Editor reserves
the right to criticise or commend according to the merits of the goods sub-
mitted, or to abstain from inserting a review in any case where the goods are
not of sufficient interest to his readers. |

*Reviews distinguished by the asterisk have been based on actual
Editorial inspection q.f'ﬂw. goods noticed.

*Small Shaping Machines.
AFTER the lathe we suppose the most useful machine tool the amateur can
possess is a small shaper. Not having had the long practice of the engine fit-
ter in the art of filing, the home mechanic finds such a tool an inestimable
boon and with reasonable care in marking out his work in every way is much
improved. Messrs. Leyland, Barlow & Co. of Trafford Road, Manchester,
have produced a cheap and simple machine, which has the merit of being
strongly built, well fitted and of good finish. It is supplied in two forms as
shown in the illustration herewith. In the hand shaper the lever actuates the

With this I am being very self-indulgent as one of these machines is in
my workshop. Until I started the research for this volume I was
unaware of its age. I heard about it from an advert in our local paper
some 25 years ago and subsequently purchased it from an elderly
gentleman who was moving house. It is one of the power operated
machines and is very solidly built with a heavy cast iron bed and ram.
The power version could alse be hand operated by substituting the
pulley and clutch for a hand wheel.

any angle. In using this vice arrangement, the milling cutters may be driven
by the headstock spindle. Chucks, centres, etc. may be used on both the
headstock spindle of the lathe and the spindle of the swivel dividing head, as
the taper holes and those of both spindles are of the same size. Gears may
be cut as large as the swing of the lathe. A complete index is finished and all
number of teeth may be cut from 1 to 50 and nearly all numbers up to 360.
Brown & Sharpe or any standard milling and gear cutters can be used. Figs.
No. 1 and No.2, show the attachment arranged for cutting spur, bevel or mitre
gears, milling cutters, ete. Fig.3, shows the attachment arranged for cutting
flats in taps, reamers, etc. and Fig. 4. shows it arranged for slabbing and var-
ious milling operations requiring a vice. This attachment is designed by The
Seneca Falls Manufacturing Company, 560, Water Street Seneca Falls, N.Y.,
U.S.A., for use on their well-known “Star” Foot and Power Engine Lathes 9
in. to 13 in. swing. Readers interested should write them for their catalogue
“B” which contains valuable information.

Fig. 1. Leyland, Barlow & Co.’s Self-Acting Power Shaping Machine.
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slide through a rack and part pinion. The surface of the work table is kept
square with the tool by a tenon sliding in a groove; this tenon, however, can
be removed and the table placed at any angle, while by entirely detaching the
table, large work can be bolted directly to the machine. The automatic vari-
able feed motion is reversible in a moment and the hand traverse is readily
effected. A hole 2 ins. in diameter is provided through the body of the shaper
for machining key ways in shafts and similar articles. The swivel tool holder
may be adjusted to any angle for cutting vees. The power machine, which is
eminently suitable for small engineering workshops, has a specially designed
clutch and pulley and is intended to be driven direct from the main shafting,
but if desired a three-speed cone can be fitted and countershaft supplied at
moderate extra cost. All gears are cut from the solid. The stroke is 6ins., tra-
verse 12 ins., width of belt 2 ins., size of work table, 6 by 8 ins., tools
Y4-in square.

January 24, 1907.

The News of the Trade.

[The Editor will be pleased to receive for review under this heading samples
and particulars of new tools, apparatus and materials for amateur use. It
must be understood that these reviews are free expressions of Editorial opin-
ion, no payment of any kind being required or accepted. The Editor reserves

February 21, 1907.

A Simple Slotting and Planing Machine.

By H. Casselton.

HE following is a description of a small machine I have made for doing
I small planing and slotting, and which I have found to act splendidly.
Two iron castings should be obtained, as shown at A and B, A being a
bridge to fit over top of lathe bed, and 2/ ins. wide, with two bosses on top 3
ins. apart as shown. B (Fig. 2) is the travelling tool-holder, which slides up
and down the guide rods. This should be 4 ins. wide, 2% ins. long, % in. thick,
with a lug at each corner (1% ins. by % in.), and a lug in the middle to hold the
tool. Continuing fromi the back should be a projecting arm 3 ins, long, % in.
wide on top, as shown at B. i
The lugs should be 1% ins. high. Fig.1 shows the front and side elevations.
A piece of iron should now be obtained 1% ins. by ' in., 4 ins. long: this is for
the top, into which two % in. holes are drilled 3 ins. apart. Into the bosses on
the top of A drill and tap two holes %-in. Whitworth, exactly the same dis-
tance apart as in the top plate. Great care must be taken to get both sets of
holes exactly the same distance apart, as the guide rods which fit them must
be quite parallel. Two pieces of smooth round iron should now be obtained 1
ft long. The ends of these should be centered truly, and on one end of cach a
Y in. thread % in long is cut to screw in A. On the other end a plain % in. pivot
is cut, with a % in thread on % in long. These pivots fit in the holes in the top
plate, and clamp it tight by the nuts. The base A is clamped on the lathe-bed
in the usual way - by a nut and bolt. Holes are now drilled through the lugs
on the slide B 3 ins. apart, to fit on the 1 in. rods. This slide must now be made
to slide freely up and down the rods. In the centre boss a hole is drilled and
filed % in square to hold the tool. A hole is drilled from the top into the square
hole, and tapped 3-16ths in. Whitworth for about to hold the tool tight. Into
the projecting piece continuing from the back a hole is drilled and tapped
in., and a % in pin 2 ins.. long, with a thread on % in. long is screwed very tight.
Into a face plate to fit on the lathe a hole is drilled 2! ins. from the centre, and
tapped % in. A strong shoulder screw is now made to fit in this hole, and hav-
ing a plain part 4 in. in diameter, % in. long, under the head. A piece of iron
I in. by ¥, 5% ins. long, should now have a % in, hole drilled through % in.
from one end and a "-in. hole drilled through 1 in. from the other end. This
is the connecting-rod with the holes, in which work the pin in B and the shoul-
der screw in the face plate. A tool should now be held to the square hole in B,
projecting about /% in. and held tight by the bolt in the top. The machine is
now finished, and by screwing the face plate on the nose of the lathe and
clamping the tool down on the bed by means of the nut and bolt underneath
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inserting a review in any case
where the goods are not of suffi- |
cient interest to his readers. | |

*Reviews distinguished by the |
asterisk have been based on
actual Editorial inspection of the
goods noticed.

Small Planing Machines.
We illustrate herewith the “ideal”
Planing Machine, manufactured by
W, Macmillan & Co., Mar Street, |
Alloa. N.B. The table is operated
by a worm and worm-wheel with
connecting-rod, adjustable for dif-
ferent lengths of travel. Work can
be planed up to the following sizes
- 16 ins. by 8% ins. by 9 ins. high
and tools up to % in. square can be
used. The hinged tool box can be set to any angle independent of swivel slide-
rest. Readers in want of a small power planing machine should write for
further particulars to the above firm.

Macmillan & Co's Planing Machine.

and the connecting-rod fixed, when the lathe is revolved towards you the
eccentric pin in the face plate causes the connecting-rod to move the slide up
and down the guide rods. The work to be planed or slotted is held under the
toolpost, or on an angle-piece screwed on the slide-rest. The feed is taken by
travelling slide-rest towards the cutter, and the cut taken across with the lathe
revolving. For cutting keyways in wheels a piece of iron should be obtained
Y in. by % in., and should be bent as shown at C. This should be screwed on
the slide B. A file the thickness of the keyway required should be obtained,
and a slot filed in the ends of the iron rod in which the file fits. The ends of
the file are now softened, and, holding it in the slots, a hold is drilled through
each end for a pin, as shown, For large wheels the iron will require to be bent
more, so that it spans over half the wheel while the file works in the hole. It
will be found the tool only takes a few minutes to fit up ready for use, and will
save its cost in a very short time.

Work clamped
fo angle-plale

fixed on

slide-rest
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April 18, 1907,

Planing and Shaping for Amateurs.
By A.W.M.

I - Introduction.

HE work done by planing and shaping machines is the same in each
I case, and principally consists in the production of flat surfaces. Yet the
two kinds of machine are quite different in design and method of oper-
ation. The planing machine is an instance of the idea of fixing the cutting tool
and moving the work to meet it. The shaping machine is an instance of the
converse idea, namely fixing the work and giving movement to the cutting
tool. Both machines accomplish their work by the copying principle - that is,
the cutting tool produces a copy of some part of the machine. The planing
machine imparts a copy of the surfaces of the slides upon which the table
moves to all cuts made by the tool in a longitudinal direction and a copy of the
cross and vertical slides to all cuts made in a transverse or perpendicular direc-
tion. The shaping machine imparts a copy of the surfaces of the slides upon
which the tool moves to the cuts made longitudinally and transversely and of
its vertical tool slide as well to cuts made vertically. If these surfaces which
are copied by the tool during its cutting action are not truly flat, the planed sur-
face produced on the work will not be true. The irregularities of the machine
slide surfaces will, in fact, be reproduced upon the work. To produce accurate
planed surfaces, therefore, the first condition is to secure an accurately made
machine. When buying a planer or shaper the purchaser should examine the
slide surfaces, as upon the condition of these will depend primarily the accu-
racy of the cuts made by the tool. If these surfaces are found to be hollow or
uneven, the machine will not plane flat. This need not mean that the machine
is useless because, the irregularity upon the surfaces produced may not
amount to much; if the surfaces are small it is possible and not unusual to cor-
rect the irregularities by means of a file or scraper (see THE MODEL ENGI-
NEER for March 10th, 1994, page 221) but the fewer these irregularities are
the less will be the supplementary correction required. Therefore, try to
obtain an accurate machine if possible. A great deal of planing is done which
seems to have come from machines whose operators have been instructed to
“just knock the lumps off™ as the workshop phrase goes. In factories where
cost of machining is brought very low and for certain classes of work a single
cut over the surface may be made to suffice. The writer graduated in a factory
where planing was carried to a fine art, pieces being planed to gauges and fit-

ted into place with little or no scraping adjustment at all.

Wrought-iron surfaces left the tool in a polished condition and would
scarcely show the mark of the cut taken by the tool. The amateur, to whom
cost of production is secondary and pleasure in doing the work of primary
place, may find as great a delight in manipulating a planer or shaper as turn-
ing with his lathe. There is an art in planing a true and well-polished surface
and much scope for ingenuity in fixing the work so that it can be manipulated
with successful results. But take care of your fingers. Keep them away from

In the issue of 18th April 1907 Percival Marshall’s brother Alfred com-
menced a series of articles entitled Planing and Shaping for Amateurs.
This series ran until 27th June and is as applicable today as when it
was written, particularly the advice on work holding. Although the
horizontal forces are higher in planing and shaping there are still
considerable horvizontal forces at work in the milling process and
precautions still have to be made, and the fixtures and fittings are
applicable to the milling machine. I have reprinted the introductory
article together with some of the illustrations from the section on work
holding. I strongly recommend that you obtain the complete series, you
will find it most useful.

the work or slides whilst the machine is in motion, and never clear away the
shavings from the point of the tool except with a brush or something that you
can spare if accidentally crushed or torn. Owing to the reciprocating move-
ment of the work or tool, it is very easy to get your fingers caught between
some projecting part and the cutting edge. There is often a temptation to touch
the shavings whilst inspecting the surface as it is produced by the tool.

The machine should be fixed upon a firm foundation so that is can work
steadily and the cutting tools made to correct shapes. These are similar to the
tools used for lathes-in fact, lathe tools can be used for planing work, but the
proper tools will give the best results. A lathe tool is used to cut material
which is moving continually in one direction, and which, therefore, always
moves in a direction from the point of the tool towards the back. With a planer
or shaper, however, the relation of movement between the tool and the work is
reversed at the conclusion of each cutting stroke. At each non-cutting stroke,
therefore, the movement is in a direction from the back of the tool towards its
point. Any rubbing which may then take place between the work and the tool
will tend to break off the point. In order to relieve this effect the tool-holders
of planers and shapers are provided with a hinge arranged so that whilst the
tool cannot swing backwards from the vertical line it can do so forwards. It
will thus trail lightly over the surface of the work when the movement is from
back to front and the point is preserved. Some machines are provided, with a
movement to open the hinge forward and lift the tool clear of the work when
the non-cutting, or return stroke, as it is called, takes place; careful operators
sometimes do this by hand when desirous of producing a very good surface.
Under certain circumstances the tool must, however, be rigidly fixed, and this
hinge movement cannot be used. It is necessary then for the operator to lock
the tool-holder by some convenient means so that the hinge cannot open.

To economise the time taken up by the non-cutting stroke, planing and
shaping machines are usually provided with a mechanism which increases the
travel speed of the work or tool during this idle stroke as compared with the
speed when the tool is cutting. It is called a quick return motion and is almost
universal for single-cutting machines, as they are called - that is machines in
which the tool only cuts during each alternate stroke or travel. To eliminate
the idle time altogether, some machines are made to cut at each stroke or travel
- they are called double-cutting machines. This method is used in the famous
one introduced by Sir Joseph Whitworth: the tool is carried in a holder which
can rotate horizontally through 180 degs.; by means of suitable gearing the
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tool is rotated by this amount at the end of each stroke and its point, therefore,
presented in one direction and then in the reverse, so that it cuts during each
stroke. The arrangement has received the name of “Jim Crow™ tool-holder:
presumably it acts like a personage of that name described in an old comic
song, as it “turns about™. Another method is to use two tools, one pointing
cach way and fixed in separate tool holders; the third method is to use a dou-
ble-pointed-tool fixed in a holder which is tilted automatically so that one or
the other point is brought into action according to the direction in which the
work is travelling. Double-cutting is not usually applied to shaping machines:
the speed of travel must, of course, be the same in each direction. Small
machines are generally single-cutting and the planers likely to be used in ama-
teurs’ workshops are frequently so designed that they are practically equiva-
lent to shaping machines. Whilst both planers and shapers produce the same
kind of surface, the planer came into being for the production of compara-
tively large flat surfaces and the shaper to produce comparatively numerous
small flat and curved surfaces. As time progressed the two types have become
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Fig. 4

merged together to some extent, and there are in use machines - called side-
planers, wall or vertical planers, and so on - in which the tool moves and the
work is fixed. These machines, however, are usually of very large size and are
more suitably called planers, because a shaping machine is the idea of a
mechanic’s arm and file driven by engine power. James Nasmyth, the inven-
tor of the steam hammer, was one of the first men to design and construct
shaping machines, with the idea of creating a machine arm which could go on
working all day without becoming tired and produce an even quality of work.
One of the first planing machines originated in London early in the last cen-
tury. The table (or platen, as it also called) moved upon wide rollers made and
set with great accuracy; it was easier at that time to produce a large accurate
straight surface by turning, the lathe and slide-rest being in existence: but
lengths of flat surface were produced by hammer and chisel and filing. The
term “chipping strip” which is even now in use, applied to the seatings for
bearings, etc. was in fact at that time an accurate name, as the strip of metal
was designed to enable a true seating to be cheaply produced by chipping with
hammer and chisel. The old-timer fitter would chip over these strips with such
skill that little filing was needed to ensure a straight smooth surface. Now the
planer or shaper produces the same result in much less time but just as a gun
depends upon the man behind it for good shooting so does the machine
depend upon the operator, and if he is not skilled in his art the work produced
may be inferior to that of the mechanic with his hammer, chisel and file.
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Fig. | is a diagram of a lathe tool turning a cylindrical shaft. It is usual
with lathe tools to make them so that the point or highest surface of the cut-
ting edge is level with the top of the shank of the tool, as indicated, If any
springing occurs during cutting, the point or leading edge moves on the arc of
a circle A A, whose centre is the nearest point of support S. As the work W
being cut is circular, the cutting edge of the tool will not tend so much to dig
into the cut as to move out of it; when the bending takes place, due to the pres-
sure of the metal against the edge, the tool tends to relieve itself. If, however,
the tool is cutting upon a flat surface, as when facing a disc held in a chuck
(see Fig. 2), the point does not tend to clear itself, but to dig in as shown by
the arc A, and increase the pressure because the depth of cut will increase. If
such a lathe tool is used in a planer - or shaper, it will be operating under the
latter condition (see Fig. 3) and will be constantly tending to dig into the work,
and therefore to impair the accuracy of the surface produced. If the cutting
edge is brought in front of the line B B, this effect will be increased.

If the tool is made so that its cutting edge is behind the line B B, the effect
will decrease. Planer and shaper tools are, therefore, preferably to be made
with their cutting edges level with the under part of the shank so that the cut-
ting action takes place on the line C C, Fig. 4. If any springing occurs, the tool
point then moves over the arc A and clears itself rather than dig in. Many
planer and shaper tools are made and used which merely consist of straight
bars of steel having cutting edges ground or otherwise shaped at the end.
Various patterns of cutter bars or tool-holders also quite ignore this idea of
placing the cutting edge at the line C C, Fig. 4. It is, however the correct prin-
ciple to adopt when the tools are specially intended for planing and shaping
machines, but it is not essential.

Fig. 25 shows a method of clamping the casting, so that the top surface is
without any obstruction, and may be planed all over with one operation.
Wedges D are driven between the stops H and the casting, acting as keys to
clamp it firmly in position. The wedges P P, are driven into the table slots and
act as stops; they are shown as an illustration of their use in general. In the
particular instance two stops of the pattern H could be very well used instead.

If the keyway is to be planed along the entire length of the shaft the clamp-
ing plates (Fig. 29) would obstruct the passage of the tool. This may be obvi-
ated by the arrangement of pairs of plates adjusted to press equally on either
side of the centre line (Fig. 30), just sufficient space being left between the
ends of the plates for the tool to pass. The shaft is shown supported in the
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centre as previously referred to. A block of iron (P) is placed under the shaft
midway between the V-blocks to support it; a thin wedge (W), or pair of
wedges (W2 in small sketch), may be used to make up any difference between
the height of P and the underside of the shaft.

An example is given in Fig. 39 of a bracket or standard which requires to
be planed upon three surfaces S. It is too tall for fixing in a vertical position
conveniently to plan Si by means of a front tool with a horizontal cut, and is
therefore placed upon its side. The surface S will be planed with a vertical cut,
using tools such as Figs 7 and 15. There is an advantage gained by fixing the

Fig. 39.

places, and the clamping plates should be applied at places over or very
near to the packing pieces. This will prevent the pressure from bending
the casting. If the web is comparatively thick and strong, support at one
place, as in the sketch, would be sufficient. The clamping plates could
also be placed as shown. We assume that no plate stop is at hand of suf-
ficient height to reach the web, so a wedge W is used, and supported by
a plate-stop as a precaution against tilting. To resist the side thrust of the
tool when surface Si is being planed stops are bolted against the rear side
of the flange, as shown in the small sketch (Fig. 39).

An example of a method of holding a piece which has no projections
upon which the clamping plates can press is given in Fig. 43. The
wedges W exert a vice-like action upon the sides, stops being placed to
take the thrust, as shown by the small sketch. A clamp P bears upon an
inclined plate S, keeping the work firmly against the stop T, and press-
ing it down upon the table to resist any tendency of the tool to lift the
work whilst taking a cut.

A casting of the shape shown by the small sketch, Fig. 44, is to be

Fig. 30.
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3 [;iﬁagﬁszj s
po 2s TS 5 25 BS ©5 El

bracket in this position, and that is the three surfaces can be planed with one
setting of the casting. To ensure that the web of the bracket shall be perpen-
dicular to the surface to which it will be bolted, a centre line is marked com-
pletely round the casting as indicated by the dotted lines. If the bracket is set
with this line parallel to the table of the machine the surface Si will be planed
at a right angle to it, and the surfaces S: and S: will be planed parallel to it; they
will consequently be at a right-angle to 5. Packing pieces (PP) are placed
under the web and adjusted in thickness until the centre line is parallel to the
bed. It will be so when the scriber point of the surface gauge will touch the line
at any part when set at one height. The Scriber point moves parallel to the table
as the gauge slides over its surface; therefore if the line coincides with the
point when the latter is applied to it at any place, the line must be parallel
with the table.

Any particular arrangement of packing pieces, clamping plates, and stops,
will vary according to circumstances. If the web of the casting is compara-
tively thin and weak it would require packing pieces to support it at several
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planed upon the surface S. It is of large size, and can-
not be held in a vice. The surface S is beyond the
capacity of the vertical slide of the machine, so that it
must be planed by a horizontal cut. There are no holes
or lugs by which it can be clamped down to the table.
The diagram shows a method of dealing with the prob-
lem. A pair of angle-plates, or four smaller ones,
placed one at each corner, will support the casting so
that the web is clear of the table. Plates P P are bolted
to the angle-plates to serve as tops and take the thrust
of the tool. Two pairs of plates, B and C, are clamped
upon the web at each end, distance pieces D E taking
the pull of the bolts in conjunction with the web.
Clamping plates G and H are bolted to press upon the
plates B and C and hold the casting down upon the
angle-plates. Packing wedges could be placed between
the casting and the angle-
plates to adjust the level of the
surface if required, tests being
made by a surface gauge as
previously described.

as well as Turning

and Screw - cutting
on the

DROMM®ND =8

lathes are 4-in. Centre Screw-cutting rl

capable, at a :
pinch, of a certain and Boring Lathe.

—|l The DrRUMMOND 4-in. Centre Lathe, as can be
—II. seen in illustration above, has a circular bed.
This allows the saddle to be rewolved partly

Il

round it, thus giving varying tool heights and
converting the lathe into a real little Milling
Machine. On this lathe all plain milling, key-
way cutting, slotting, etc., can be conveniently

done. Itis a Milling Machine. Of course, all

PRICE, as shown:

£5 10s.

On Stand, /8 16s. Foot motor
alone, 33s. IEasy pavments
can be arranged.

taking up wear,

amount of milling, and are therefore often
called by their makers ‘Milling Lathes.”
The Drummond, however, is the only real
Milling Machine. Here are a few points
from the complete specification :—

_ Bed is of cast-iron, very stiff, and of hollow circular form, and is ground on * Norton"
grinding machines to a limit of error of 1/10,000th of an inch, The mandrel is steel, and ground
dead true after turning, and runs in best hard gunmetal adjustable bearings and not just in
plain casting. Mandrel nose is § in., Whitworth thread, bored No. 1 Morse taper.  Tail-
stock has set-over for long slight taper work,
Cross-slide can be turned to any angle, and is graduated, Lead screw
Is entircly protected from chips. 3

DRUMMOND BROS., LTD,
Rise Hill, Guildford, Surrey.

Cross-slide has vee guides and provision for

If you wish to become o successful model
maker, send for Catalogue of this lathe,
and  enclose 6d. f-‘:f boaklet  enlitled
" Lathe Work by Some Amalewrs.”

TR E = S ==0s

U
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September 21, 1911.

An Old Shaping Machine as Efficient
Grinder

By C. M. R.

years, refused to do accurate work, and was replaced by a new
machine. The price offered for the old shaper was not worth accept-
ing, so means were sought to get yet some work out of it.

It was decided to try it as a grinding tool, and the alteration was effected
by removing the front slide with machine vice, and fitting in its place another
slide in the shape of an angle-piece of gunmetal. Traverse and vertical move-
ment were thus provided for the gunmetal table.

Into the horizontal table an iron (wrought-iron) core, 50 mm. diameter,
275 mm. long, having a collar 20 mm. high, was driven, and its lower part
wound in 10 layers, with D.C.C. wire 2mm. diameter, for current from a
plating dynamo.

The tool-post of the vertical slide of the shaper had to make room for a
ball-bearing grinding spindle, with overhead drive, emery wheel, 150 mm.
dia., fitted to the spindle: this was driven at 3,000 revolutions per minute. As
a preliminary, the top of the iron core was ground level whilst current was
switched off. Current was then switched on and the machine tried on hard-
ened steel (die plates). The magnet held the work perfectly level and tight, and
the emery wheel produced an almost polished surface. Hardened steel blocks,
100 x 50 x 25 mm., were ground, and were found exact to dimensions, within
1-500th mm. No vice or setting up is required. The machine is in constant
use, and saves many files and much hard work.

! SHAPING machine having done service for a considerable number of

March 13, 1913.

Our “Workshop Difficulties”
Competition

has kindly placed at our disposal a Drummond shaping machine and

a Britannia Company’ s bench drilling machine to be offered as prizes
for the best articles on “Workshop Difficulties and how | overcame them”.
The shaping machine will be given as first prize and the drilling machine as
second prize. In addition to these awards we are willing to give consolation
prizes, varying in value, to such of the unsuccessful entries as we may con-
sider to be worthy of publication, either wholly or in part. The two prizes
given by Mr. Grant-Dalton, illustrated herewith, are now on view in our
Laboratory, where they may be inspected while the competition is open, by
any readers who are interested. They are not absolutely new tools, but have
been very little used. The following are the conditions of the competition:

(1) All articles to be written in ink, or type-written, on one side of the
paper only, and to be not less than 1,000 words in length.

(2) All drawings to be in black ink on white paper or cardboard, with all
lettering and dimensions in pencil only. No coloured lines or washes to be
used. Photographs may be included if desired.

(3) All MS, and drawings or photographs to bear the sender’s full name
and address.

(4) The subject matter of the articles need not be limited to model making,
but must not deal with large engineering work. The entries will be judged
on the general interest of the jobs described, and not on their literary or
artistic merits.

(5) The closing date of the competition will be March 31st, and all articles
must be marked on the envelope or wrapper - “Workshop Difficulties
Competition.” They should be addressed to the Editor of THE MODEL
ENGINEER, 26-29, Poppin’s Court, Fleet Street, London, E.C.

(6) The Editor reserves the right to publish either the whole or any part
of the articles to which either the first or second or a consolation
prize is awarded.

! S announced in previous issues, Mr. M. Grant-Dalton, M.Inst.CE.,
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On occasions a horizontal surface grinder is a most useful piece of
equipment especially if you are toolmaking. Not many of us can afford
the space for such a machine but in 1911 there was published an article
to convert a shaper into a grinder. Not only that, using a homemade
magnetic chuck. A similar machine could be made today using a
toolpost grinder and a standard magnetic chuck.

In the other extract, this time from 1913, details are given for a
workshop competition. The first prize is a Drummond Shaping
Machine. We have all heard of the Drummond lathe, but here we
illustrate another product from the Guildford works.

The shaping machine: to be Ist prize in our “Workshop Difficulties”
competition.
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April 9, 1914,

Easy Method of Milling Slots for Keyways.
By John Heyes.

OST amateur workers know the difficulty and expense of working
M cast steel, especially in making milling cutters by filing the teeth

out. Cheap and effective milling cutters can be made from mild
steel as follows: From an ordinary household fire shovel cut several roughly
circular discs and bore to suit the mandrel or milling spindle. Thread them
on a mandrel with a washer at each end and tighten them together in a mass;
whilst thus secured they can be turned to size and the teeth filed, giving them
some undercut as shown at A. Take each cutter separately and twisting a wire
round it to hold it by, get it to a bright red heat and rub it in yellow prussiate
of potash powdered until the potash melts and runs like glass. Again place
in the fire and repeat the operation, and whilst red hot quench in water. The
same operation must be performed on each cutter. They are now practically
hardened cast steel with a soft centre. Several of these can be used together,
the number depending on the slot width required, or each one can be used a
shown at B. A screwed sleeve a is filed obliquely as shown, the angle depend-
ing on the width of the slot required. Another sleeve b, not screwed, is also
filed similarly. A cutter is placed on the spindle between these sleeves and

I have included this item from 1914 for two reasons. Firstly as a method
of making special cutters. If you have a one off job it could be a useful
hint. The other hint is the bevelled washers giving a wider slot than may
otherwise be possible.

The second article is from 1927. Under the heading ‘Workshop Topics'
the series contained many hints useful to the model engineer. This one
is particularly of interest to the clockmakers amongst us.

tightened with the nut. It will be seen that the cutter goes sideways twice the
distance the edge of the teeth are from the vertical. This gives the width of
the slot. On mild steel, iron or brass the cutters will be found to act
splendidly, cutting an immense amount of metal away before showing
signs of wear.

July 21, 1927.

Making a Ratchet Wheel of Thin Metal.

LIGHT thin ratchet, having thirty-one teeth, was required to fit to the
A::Iendar work of an old-English eight-day clock. The nature of the
ovement was such that the wheel could not be obtained from stock,
and had to be made, but why, will be described in another place. It is essential
that such a wheel should be as light and well-balanced as possible, therefore it
was made in %:nd-in. thick yellow brass place, and, because of this, and the fact
that, relatively, the géar pitch is heavy, it was not possible to gear-cut it without
deformation. This note is to describe how it was set up for cutting.

Fig. | is a photo of the finished wheel. Itis 2% ins. diameter over the teeth,
the gear is /4 in. deep, and the circular pitch measured on the points of the teeth
a trifle over Yin. ('%th in. about). Tt was actually cut in once over, using a 1%~
in. angular cutter of 68°. Fig. 2 shows the lathe setting used. In this a
Goodman vertical slide dividing head is used, mounted on the rest, and

carrying a jaw chuck on its
nose, within the jaws of which
a special hardwood chuck is
held. Upon this chuck, which
had to be quite true, the disc is
mounted supported all over.
The cutter, set with its vertical
edge dead on the disc centre,
is mounted running truly on a
screw mandrel. This mandrel
is chuck driven at the head
end, and supported on the
cone tail centre of lathe, which
is a better setting for gear cut-

CENTENNIAL CELEBRATION COLLECTION

ting than running the cutter
mandrel between centres. The

gear was produced on one cut,
the vertical and longitudinal
slides of the rest being locked,
and the only feed used that of the cross-slide. The speed used
was the slowest single gear drive of the lathe, which was
treadle-driven.

A special row of holes had to be drilled in the division
plate of dividing head. To avoid setting up an independent
driven drilling-spindle for this purpose, the division plate was
marked off accurately, dotted, and drilled to the dots on a
drilling machine. This method involves a lot of care in the
drilling, and came out nearly enough for the particular job. It
is. however, not to be recommended for producing division
plates as a general thing. The marking off was done as fol-
| lows: The plate, mounted on its spindle was taken off the
head, and set running truly in a lathe. The head end of

Fig. 1. A finished thin
brass ratchet wheel.

Fig. 2. Showing the setting up and operation of cutting a thin
ratchet wheel on a foot lathe.

15

—



spindle was chucked truly, and tail supported on tail centre. A 60-wheel was
used on mandrel tail, having, in gear with it, a worm dividing appliance. The
appliance carried a hand-divided card of 31 divisions, the 31 divisions on the
plate being obtained by turning the divided card 1 revolution and 29/31 per
tooth. To get any number of divisions (teeth) n when worm dividing with

a single-thread, and using a wormwheel having
. N
N number of teeth, the rule is = = number

of turns required of the worm. Thus 60 divided by 31 = | 29/31 revs. of the
worm, to get 31 divisions. A circle was first scribed on the plate, and it was
crossed out with the 31 divisions by means of a scribing-block set dead on
lathe centre, and operated standing on the boring-table of the lathe.

Fig. 3 shows how the hardwood chuck was made and mounted. It is of
beech, and is part of a wire reel. To the left in the figure is seen the prepared
disc, and in which how six holes were drilled on a circle, large enough, that
when fitted with No. 4 wood screws, the heads just missed the gear circle. The
disc was first cut from the sheet a trifle-over size, by means of a disc cutter,
and a small hole drilled in centre. This was mounted on a screw mandrel of
the same size as hole, and nutted tightly to a large shoulder. In this setting,
and running between centres, the edge of the disc was turned to size at high
speed, with fine cuts. It was then taken off mandrel and set running truly in
the outer steps of the “lathe” pattern jaws of a scroll chuck, chucked lightly to
avoid buckling. In this the centre hole was opened out by boring with fine cuts
to % in, bare (23/32). In the same setting the screw circle was scribed, and a
guide circle for the tooth depth. The screw circle was then marked off in the
same manner as the division plate into six parts using the division plate of the
lathe. The final job with this, on removal from the lathe, was to dot out for the
screw holes, and drill the same on a drilling machine, using a 7. th-in. straight-
fluted drill.

To make the wood chuck, the reel was sawn in two, and the flange chucked
to face off what is now the chucking shank. This was chucked, as indicated in
the section of Fig. 3, and the chuck put on the nose of the gear-cutter spindle,
the division plate being removed from the other end. This latter end was

February 10, 1916.

How Machine Tools Work.

By Fred Horner.
IV. - THE TURNING AND BORING MILL.

The Ancestry of the Turning and Boring Mill.

chucked truly and the bore of the wood chuck trued, so that, when supported
on the tail centre by this hole, the spindle ran truly. In this setting the wood
chuck flange was turned to match the disc, faced truly, and centre bossed to
exactly take the disc. It was necessary to cut in at the centre of face slightly
to ensure that the disc bore flatly on the wood face. When the disc had been
screwed by the six screws to the chuck and the whole spindle, jaw chuck, and
wood chuck set up on the gear cutter, the disc ran dead truly,

There is little more to say except that it was necessary to hold the jaw
chuck up to its shoulder during the milling to avoid the jar loosening it on the
screw nose of spindle. The milling cut was made against the feed of the lathe,
and it was found necessary to stop the lathe before withdrawing the job to
index it, because there was a tendency to catch up on the edge of the metal disc
on the way back due to the excessive overhang of the gear cutter spindle by
the two chucks on its nose.

ey

Fig. 3. Detail of Hardwood chuck forholding wheel blank.

IN 1916 Fred Horner started a series “How Machine Tools Work”. A
number of the hints and tips were slanted very much to war works and
mass production, a number of model engineers used their workshops in
their spare time for the manufacture of fuse cases and other items
urgently required for the war effort.

a horizontal spindle and the turning mill, In the latter the faceplate is sup-
ported upon an annular bearing of nearly the full diameter, which is never the
case in an ordinary lathe. This fact alone accounts for the great superiority of
the mill when dealing with heavy, bulky articles, on which heavy cuts with

This machine, which was formerly more often termed a “verti-
cal lathe,” operates on precisely the same principle as the
ancient potter’s wheel. The essential difference, arising from
the fact that metal instead of clay is dealt with, lies in holding
the work with clamps or jaws, and cutting it with steel tools.

So that really, though it came into general use at a later period
than the ordinary lathe, its principle is older than that of the lat-

ter. And, to carry the comparison further, the same reason that [l

prompted the ancients of some dim, undefinable date to U
“chuck™ their clay on a table that revolved horizontally, still
causes the modern engineer to lay flywheels, discs, and the ;
thousand odd shapes that have to be turned and bored, upon a
horizontal table. The turning and boring mill is far more con-
venient and rapid for dealing with the shapes of work for which
it is employed than is the ordinary lathe. This is not only due
to the fact that the faceplate lies horizontally - a more handy
position to lay and adjust the picces upon - but that it is possi-
ble to apply several tools simultaneously, which cannot be done
with such facility from an ordinary slide-rest.

1
I i

The Advantages of the Mill.
The term “vertical lathe™ is somewhat misleading, because
there is a vital difference between any lathe which is built with

SN
-O—thl—-

Fig. 3. Section through chuck of small mill.
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Fig. 1. Side elevation of a typical turning and boring mill.

two, three or more tools are taken. There is an absence of “spring™ and vibra-
tion, and the weight of the work does not tend to produce untrue results.
Neither is it necessary to “balance” the work with a weight bolted on to the
other side of the faceplate to counteract the pull of a lop-sided part, as must
be done in an ordinary lathe faceplate. But perhaps the greatest convenience
is that the work does not move out of position if the clamps or jaws are
released to adjust it, and the waste of time incurred from this cause in the ver-
tically set face is completely done away with.

Also, in the heavier mills it is not necessary to keep a crane and attendant
by until the piece is correctly adjusted and held. The facility of setting and
adjustment enables the mill to be utilised for a kind of work that gives great
output - that of facing over a number of pieces disposed around the plate -

CENTENNIAL CELEBRATION COLLECTION

instead of doing each singly in a lathe. As the tools come down from above
(or from the side in some mills with extra side toolholders), it is easier for the
operator to adjust them and watch the progress of cutting.

Types of Mills.

The mills range in size (the “size™ is the largest diameter that it will take
in) from about 18 ins. to 50ft. or upwards, and differ chiefly in the number of
slides or “rams” on the end of which the tool-holders are arranged. A small
machine may have one slide, a large one as many as five, two of these being
set at the sides. Usually, in the small and medium-sized machines a turret is
fitted on the end of the slide, so that four or five or six tools can be held and
brought round in succession to perform different operations, such as various
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A Typical Turning and Boring Mill.

Fig. 1 shows a mill of moderate
dimensions, having a chuck of 30 ins.
diameter, and taking work up to 34 ins.
diameter. (Webster and Bennett, Ltd.,
Coventry.) The large diameter of the
spindle, by comparison with that of an
ordinary lathe, will be noticed: this
alone tends to great steadiness when
taking heavy cuts. But the weight of
the table and work is received on the
annular bearing path cast in the base,
the spur-wheel (which is bolted to the
underside of the table) running on this
path. A supply of oil is maintained

Irgp lever

Feed frip

@ aisc

inside to flood the bearings and also
lubricate the spindle bearing.

Sixteen speeds are obtainable for
the table, ranging from the slowest
when taking roughing cuts on the
largest diameters to the quickest for
drilling or boring, or reaming small
holes. These sixteen changes are pro-

@ duced in a simple manner; First, there

k=
R ¢ TS e PR

i1s a two-speed countershaft (not

adjuslmentt of shown), which is thus able to give a
Saddle ond slide, choice of eight speeds to the driving

cone at the base of the machine, and the
eight are doubled by the use of the back
gears seen dotted just inside the frame
adjacent to the pulley. The lever out-
side throws them into action by means
of a sliding collar, which has clutch
teeth on one end. engaging with clutch
teeth on the pinion. If slid to the left (as
illustrated), the pinion rotates the wheel
below it, and thence back to the large
gear, giving a gain of power in the same
manner as the back gear of an ordinary
kind of lathe (see our issue of January
20th, page 53). But if the collar is slid
50 as to clutch the teeth, the drive from
the pulley becomes direct at, of course,
the same speed, and no gain of power
there. When this happens, the pinion
below the large wheel is automatically
slid out of mesh with it by an extension
(not shown) of a fork that also slides
the collar. The mitre gears thence
transmit the drive to the vertical shaft,
on the top of which is the pinion engag-
ing with the spur-ring already men-
-tioned. bolted to the table.

The Feeds.

Front elevation of a typical turning and boring mill.

kinds of turning and boring, or roughing and finishing, counter-boring, fac-
ing, screwing, etc.; and a large number of mills are now of duplex type, there
being two tables and two tool rams, with independent driving and feeding
mechanisms for each - really two separate machines. but mounted on one base
casting. The advantage is that one man can attend to the two and produce a
greater quantity of work, and many articles that need rechucking, to perform
operations which cannot be done at one chucking, may be handled by the one
attendant. Some amount of boring and turning and facing may be done while
gripped on one table, and the remainder finished on the other table, each being
always occupied. The close proximity of all the levers and handles enables the
operator to give the greatest amount of attention with the minimum
waste of time.
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Two feeding movements are neces-

sary - one to move the tool radially
across the face of the work, the other a
downward or upward one. The first is effected by turning the screw seen inside
the “rail” in the front view, so traversing the “saddle™ along the rail; the second,
by turning the key-grooved shaft just above the screw, this operating mitre gears
and a screw which has the effect of making the turret-slide go up or down. The
weight of the latter is balanced by the counter-weight seen suspended from the
chains, thus preventing jerky movements of the tools, and their dropping while
at work. The twelve changes of feed are obtained through the feedbox at the
side, the drive for these being taken off the main shaft on which the cone pulley
is mounted and the variations produced by shifting the lever which alters the
meshings of the sets of feed-gears seen dotted inside the box. The vertical shaft
transmits the motion up to other gears at the back of the rail, where a reversing
motion is situated. As shown by the dotted gear circles in the side view, the
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Fig. 24. A view in a typical machine-tool shop. In the foreground is seen a Duplex Mill producing brake drums from castings long enough to cut several.

feeds are conveyed to two pinions - one on the shaft and one on the screw. There
is a peculiar device for attesting the feed at any given position - a sort of clock
- comprising a dial for shaft and for screw, the face of each dial being carefully
graduated so that a striker or dog can be adjusted at any position around its cir-
cumference. Each dial is revolved slowly:by a worm and wheel as the shaft or
the screw turns. Then; at a predetermined position, according to the setting of
the dog, this comes into contact with a nibj on the end of a trip lever, and pushes
the latter out of the way, causing it to jerk a claw-clutch out of engagement and
stop the feed instantancously.

The Turret.

There are five holes in the turret, and either one is brought into alignment
with the axis of the spindle by first releasing the clamping handle, then with-
drawing an indexing bolt By pulling back the index handle, then turning the
turret by hand to bring the desired tool into position, after which the bolt is
allowed to spring back into its notch, and the clamping handle is tightened.
Ordinary cuts are made while the turret slide is set straight, as seen. but
angular faces are turned or bored by loosening the two nuts on the top of the
circular flange, and swivelling the slide to the required inclination.

Differences in Larger Mills.

The larger mills differ from these examples chiefly in the fact of having
separate standards, upon the faces of which the rail moves up or down (to suite
various depths of work), just as in a planing machine, while the tool-slides are
made of rectangular or octagon section and are fed and adjusted up and down
by racks, actuated by pinions turned by hand-wheels, or by the automatic feed
from the key-grooved shaft within the rail. Sometimes one ram has a turret,
while the other has not. And in very large mills an extra saddle is occasion-
ally employed to carry a revolving boring spindle, which is thus enabled to cut
at a suitable fast speed in a hole, while the machine table rotates at an appro-
priate rate for the ordinary turning and facing cuts. A side head on one
upright, or one on each upright, often adds to the capacity of a mill, by giving
two or more tools in action at the same time that the two rams above are
engaged. A special feature in the heaviest tables is a provision for raising the
table by means of a hand-wheel and gearing, and supporting its spindle upon
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a small central pivot. This takes the weight off the annular path and enables
high-speed running to be done, for testing the setting of the work, or for doing
small holes.

Holding Work on Tables

The method of gripping a piece of work for tooling depends, as in the ordi-
nary lathe, upon its shape and relative simplicity or its awkwardness of out-
line. A large amount of work can be gripped in the jaws of the “independent”
chuck (see Fig. 3), which is made just like that of a lathe, the jaws being tra-
versed in or out by turning the screws with a wrench. Or a scroll is used to
actuate all the jaws simultaneously for concentric action. Another resem-
blance to lathe practice is that of fitting loose jaws (as in Fig.1) to a slotted
table, and so converting it into a chuck, the sliding part of the jaws being oper-
ated by a screw, as in Fig, 3. A large piece of work is shown in Fig. 4 held in
loose jaws, with two tools ready for action. But very often the grip of the jaws
is not sufficiently high to ensure a firm hold, and screw dogs are used to sup-
plement them. These dogs are brackets bolted to the table slots, and having
each a screw pointing slightly downwards, so as to tend to press the work
firmly upon the table. Three or four such dogs are employed. Bolts and
clamps are also necessary in numerous instances to keep the article pressed
down, and, of course, the chuck jaws may be dispensed with if they do not
offer any uscful assistance, or if the shape of the piece is such that they can-
not be accommodated under or around it. Examples of methods of holding
will be seen in the specimens of tooling to be shown next week.

134, Bath Street, RUGBY.

HEELS CUT

n Brass and Gunmetal only, for Cinematographs,
Models, &c.

{-in. Brass Bevel Wheels, 10d. per pair.
CIKEMATOCRAPH & LANTERN APPARATUS MADE
AND REPAIRED,

. BONNEVILLE,

FAIRVIEW, BATTLE, SUSSRX.

19




February 17, 1916.

How Machine Tools Work.
By Fred Horner.

IV. - THE TURNING AND BORING MILL.
The Tools Used in Mills.
For all the ordinary work done on turning and boring mills the tool equip-
ment is simple, the tools seen in Figs. 5 and 6 being sufficient for the whole
range. For more unusual or special operations, modifications of these, or new

types, have to be made. In Fig. 5 the holder, made of tough steel, is provided
with setscrews to grip the tool shanks, which rest upon the serrated pads. The
shape of this holder is the same, whether it fits into one of the holes in the tur-
ret (Fig. 1) or into a plain ram (Fig. 4).

Turning Tools.

The same principles of formation govern the turning tools as for those
described in the previous issue, and the commonest shapes are those given in
Fig. 5. The shanks are short, because the amount of projection is slight, and
the holder is stumpy: in fact, many firms use lathe tools which have become
too short to be used on the slide-rest of the lathe.

Boring Tools.
The cranked tools shown in Fig. 5 can be used for boring out fairly large
holes, but for deep holes, or those of small diameter, the boring bars are
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Fig. 5. Standard holder and tools.
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CUTTER SET
AT ANGLE.

SINGLE-ENDED
Bormvg CUTTER
1IN Bar.

DouBLe-ENDED FINISHING
CUTTER.

FLOATING
REAMER FOR
FINE FINISHING.

THREE-GROOVED
Twist DRILL FOR
RoucH BORING.

Fig. 6. Tools for roughing and finishing holes.
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Fig. 7. Typical operations on turning and boring mills.
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employed. These are gripped in the tool ram, or in the turret, and are made of
suitable length to reach into average depths. Fig. 6 illustrates five different
styles of cutters, the first view showing the complete bar, the others the ends
broken off. The variations comprise a round single-ended cutter held with a
setscrew, a double-ended cutter secured with a round pin having a flattened
taper, a single-ended cutter set at an angle to reach to the bottom of a hole before
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the end of the bar touches, a single-ended flat cutter wedged in, and a double-
ended flat cutter locked with a taper-flatted pin. The cutter is notched out to
locate it centrally. The three-grooved twist-drill is used for roughing out cored
holes. while the reamer is for finishing to size and smoothness. [t only removes
a very slight amount of metal, the hole being previously brought within about
three one-thousandths of the size by the double-ended boring cutter. The reamer
is not held rigidly in its socket, but has a slight amount of play, and is held in
with a pin or screw. This freedom (which gives the name of “floating” to the
reamer) is necessary to allow for any slight want of alignment in the machine or
the roughed-out hole, and it allows the reamer to set itself by the hole, and so
just fulfil its function of giving a faint scrape out without cutting too large. as it
would do if sprung to one side. The blades of the reamer are adjustable to bring
them up to exact diameter after sharpening. In dealing with the larger holes, it
is not practicable to spend the money on a reamer for each size if only a mod-
erate number of similar sized holes are done, and in such cases the finish is
accomplished with the double-ended boring cutter, some-times using a “pilot”
to ensure steadiness and straightness, as illustrated in the specimen toolings.

Typical Examples of Boring.

The views in Fig. 7 illustrate a few specimens of various ways of applying
the tools, which are self-explanatory, and Fig. 8 offers an example of the
employment of a “fixture” for holding a double motor cylinder. The fixture is
bolted to the table by bolts and clamps (not shown), and carries a sliding plate,
to the underside of which the flange of the cylinder is attached with a few
setscrews. The sliding plate affords the means of reversing the cylinder, by
pulling the plate and cylinder out of the fixture, turning them round and start-
ing them in again. A little plug (seen in the plan view) locates the plate in such
a way that each bore has to come in line with the axis of the boring mill. The
four clamps, when tightened down by the nuts, bind the sliding plate, and so
hold the cylinder firmly while the operations are in progress. The tools are num-
bered in their order of use.
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February 21, 1918.

Milling Centres for the Slide-Rest.

By John Heyes.

mounted on a bar as shown in Fig. 1 are very useful. For making

grooves, etc., for ornamenting brasswork it is a convenient appliance to
hold the job. The centre bar can either be used parallel to the lathe-bed in con-
Jjunction with a milling or fly cutter or it can be set crossways, the work being
cut with an end mill secured in the chuck. Its uses are innumerable. For
milling flats on rod, that will go between the centres, making hexagon or
square bar from round metal, or slotting shafts, the ease with which the work
can be set for the operation soon pays for the trouble of making, the centre bar
being secured in the tool post with the same facility as a slide-rest tool. The
bar holding the centres is made of cast steel in the writer’s case. Good mild
steel will no doubt be equally good. A piece 13-16ths in, square is centred and
turned as shown, being made dead parallel and smooth and whilst in the lathe
make six equally spaced lines with a sharp pointed tool; these must be fairly

F OR holding taps, reamers or anything requiring slotting, the centres

The lathe has been used for milling for many years and will continue for

vears to come. The milling centres described in the Model Engineer for
21st February 1918 by John Heyes is a most useful gadget for light
milling and small fittings. The division wheel could be a suitable change
wheel from the lathe. The bar could be mounted on a vertical slide to
give a vertical adjustment.

are of cast-steel, hardened and tempered, and slip in a hole drilled up the end
of each screw, The division wheel of 60 teeth was originally the driving wheel
of a hand sewing machine, and is a convenient size for the purpose to which
it has been adapted. The lugs holding the handle were cut off and the centre
hole drilled out to 15-32nds, and the boss shortened. The cast steel centre on
which it fits are turned a tightish fit, and a hole for a pin is drilled through
them to line with a hole drilled through the boss of the toothed wheel. The
stop A for the division wheel is a steel pin which passes through the headstock,
the end fitting between the wheel teeth; when in position it is locked by means
of the thumbscrews. The stop and knurled setscrew are turned from cast steel,
the former having a flat filed along its length for the setscrew to press on; it
also prevents it from turning round, thus keeping the end of the setscrew
always in position for entering the tooth spaces. The end is filed to fit tightly

The milling centres in position holding a tap for fluting.

deep, and the burr scraped off. These lines are to set the centres parallel in
line. The heads can either be built-up or forged in iron or steel or cast in gun-
metal. As shown they are built-up of square iron, this method being the sim-
plest - should they be forged or cast, they would look better, and be stronger
if the shape in Fig. 2 was adopted. In building up these heads, pieces of iron
were cut off % in. square, and one end of each cut out to fit the boss of the
headstock. These bosses are turned out of steel bar to 1% in. diameter, and the
square pieces brazed on; holes are drilled in the square ends, and also in the
boss to hold tight-fitting ' in. pins; these latter keep the parts rigid whilst
being brazed. To cut the ends of the square parts circular to fit on the bosses
the former were gripped in the slide-rest (see Vice, M.E. No. 841), and with
a cutter mounted in a boring bar set at 9-16ths radius the ends were milled out,
care being taken to set them exactly at right angles and central with the bor-
ing bar. When built up the heads were mounted in the chuck, and the bosses
bored a tight hand fit on the bar. The back lugs were then bored and the holes
enlarged half way, the other part being tapped 5-16ths to take a set screw. The
heads are mounted on the bar perfectly in line central with one of the lines on
the bar, and the bar mounted in the lathe and the ends turned, taking light cuts
with a fine pointed tool, a line being scribed at the same time two inches from
the bed on each head; these lines are centred, and a hole drilled in each to take
7-16ths. In each of these holes a 7-16 cast steel screw is fitted.
Interchangeable hollow and point centres are fitted as shown at Fig. 3. These
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The separate parts of the milling centres.

in between the teeth, the extreme point being somewhat thinner to allow of it
entering easily. The gripping dog C is made to take up to % rod, and is secured
to the wheel by passing the cast steel pinching screw through a hole in the
block D secured to the wheel. In use the collar is put on the rod to be milled,
and the latter is fixed between the centres; the pinching screw is passed
through the block and into the screw collar on the bar so that as the wheel is
turned the work is also revolved. The division wheel teeth can be numbered
if desired: it is, however, not necessary. When the bar to be milled is not cen-
tered the hollow centres are used. For holding square bar or any irregular
shape the hollow centres can be butted up.

CENTENNIAL CELEBRATION COLLECTION




Flevation.

Detail drawings of milling centres for the slide-rest.

August 29, 1918. .

An Eccentric Cutter for
Milling.
By J Bailey.
made and used on various occasions for form milling on the I

lathe or milling machine, where the number of parts to be
machined would not warrant the expense of buying a machine-

IAPPEND a sketch of a small form tool idea that [ have /

relieved form tool and the means of making one are not avail-
able. The results obtained are equally good, bearing in mind
that the operation takes longer, as it only has one point of con-
tact for cutting instead of series as in the machine-relieved type

Plece tobe Milled.

Lulting
~ Face

Dircelion off
7 Travel

A S

\ T
§ -

8

S

N

of cutter. The great advantage it possesses over the hand-filed

up and relieved cutter to insert in body is that it is easily made,
and when finished it will retain its form until worn out, whereas
the filed-up type requires a great amount of time and the skill
of an experienced mechanic to obtain accurate results.

I think my sketch is self explanatory, as when dull the tool
face at A can be ground as in ordinary form tool practice. It consists of the
tool being turned up to required form and then set out of truth in chuck to
exact amount required for eccentricity for cutting. A hole is then bored to suit
mandrel that it has to be used on, a screwed one for preference. [ usually adopt
1-16th in. eccentrics, but can be varied to suit requirements. Where the job
lends itself it can be made with taper shank to suit taper in lathe nose. This is
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An Eccentric Cutter for Milling.

the most satisfactory method, as it alleviates chatter on work. In making the
tool care must be taken to cut out, as shown in shaded portion of sketch, about
five degrees behind highest point of contact. Care must also be taken when
grinding to retain the cutting edge constant to the centre, although a slight
undercut is beneficial to cutting properties where from is not considered of
vital importance.
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October 24, 1918.

End Mills and Angular Milling Cutters.
By G M Grace.

should be set when cutting the teeth of end mills and angular milling

cutters, is a matter of considerable importance and capable of exact
calculation. The usual practice is to experiment with different angles, until the
right one is found by trial. but as the depth of the cut has at the same time to
be ascertained. this method generally results in the blank being spoilt, or a cut-
ter made of the wrong angle. When many angular cutters have to be made all
alike, there may be room for the experimental process, but in the workshop of
a small mechanic generally only one cutter is required to further some piece
of work, and in this case it is a boon to be able to set the swivel slide over to
the required angle once for all, with confidence that the cutter will turn out of
the correct angle. I propose to give the solution in two parts; first treating the
case of end mills, that is of milling cutters having their cutting edges in a plane
perpendicular to the axis of the cutter: and, secondly, considering those angu-
lar mills whose cutting edges lie on the surface of a cone, making with the
base any desired angle. The first case has been published in an American
paper, the second not at all, as far as | am aware.

T HE correct angle at which the swivel slide of the tool rest of a lathe

PART 1

To understand the calculation, the only mathematics required is to keep
steadily in mind three very useful definitions with regard to any angle, viz.,
the sine cosine and tangent of the angle; and for the sake of those readers who
have not been fortunate enough to be able to devote much time to the special
study of geometry, perhaps I may be permitted to state them here. | do hope
those non-mathematically inclined readers will not give me up at this point,
because a working knowledge of these three ratios is of the utmost importance
all through mechanics, not only to theoretical mechanics, but the ordinary,
everyday mechanics of the workshop.

Pig. 1 2

PhO= ¢
= Py =A
o0 =X

PNT=(
26 -5t
OP:= p
! DP = o

Setting out end mills and angular milling cutters.
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Suppose any angle to be contained by the lines AO, OB, Fig. 1, and in the
line OB any point P be taken, and PM drawn at right angles to OA:

PM OM PM
OP OP OM
position of the point P, and only depend upon the magnitude of the angle AOB.
Calling PM the “perp”, OM the “base”™ and OP the “slant™ the sine is the
length of the perpendicular divided by

the three ratios will be independent of the

perp
ba

perp : ¢
. the cosine ; and tangent =

the length of toe slant or 5 -
= slant slant

These ratios are tabulated for all angles in any book of tables; such a book
ought to be immediately accessible to every mechanic who has anything
beyond dull repetition work to do. This preliminary point being settled. and
these three definitions well in mind, the next thing to do is to get a grasp of
what Fig. 2 is intended to represent; OP, OQ are two successive cutting edges
on the front face; OPDN is a horizontal plane, and PT is a vertical tangent, at
P to the circle. DO is the line along which the edge of the cutter moves, and
it is the angle DOP which we have to find in order to cut the end mill. The
cutter to be used which we will call the working cutter, is a truncated cone
with its base horizontal and uppermost; it rotates about a vertical axis, and its
base cuts the horizontal plane OPDN, while its curved surface cuts the plane
0QD. If we draw PN perp. to OD and join the point T where OQ cuts the tan-
gent at P to N, PNT will be the angle of the working cutter.
Let DOP=X; PNC=C; POQ=N

PT

Then from our definitions L tan N; = tran C;

NP _gin X. Hence NP=10N_ g, %

op OP tanC
If we desire to place n cutting edges on the face of the mill N = 360/n degrees.
All we have then to do is to look out in the table book the values of the tan-
gents of the angles N and C, divide the former by the latter, and then from the
book find what angle has the quotient for sine; the angle so obtained is the
angle the swivel slide of the rest must make with the cross slide. The com-
plement of this angle, that is the difference between this angle and a right
angle is the necessary angle the slide must make with the axis of the lathe in
order to cut the mill perfectly with all its cutting edges, OF, 0Q, etc, in a plane,
The right depth could also easily be calculated but when X is known, this
depth is readily found by trial.

As an example: suppose we have a pin drill or counter-sink to make, and
propose to put 10 cutting edges on the face. Also let the working cutter have
an angle of 65°; then from the tables tan 36° =

.72654; tan 65° = 2.1445; Sin X = .72654 = 338, x = 19° 48",

2.1445
A few results are appended.

n C sin X X n C X

6 65 807 53° 48 | 6 70 39° 5
8 65 466  27° 48’ 8 70 21° 21’
10 65 338 19¢ 48° 10 70 15° 200
12 65 268 15° 36 12 70 ]2° 7
15 65 207 12 15 70 9° 20
20 65 151 8° 42’ 20 70 6° 47
30 65 30 70 4° 26

A much quicker way of making the calculation, is to make use of the log
tan tables, then only face of the cutter we want to make; CP, CQ, two succes-
sive cutting edges on the face, and PO, PQ, two corresponding edges on the
curved surface. Of course it is not often that these edges PO and PQ have to
be so far produced as to actually pass through O, though in the case of a coun-
tersink this would be so. but even when a cutter is truncated these cutting
edges, if produced, should pass through a point O on the axis of the cone.,

A, angle of cutter to be made.

C, angle of cutter to be used.

N. number of cutting edges. N = 320

X, angle which line along which the working cutter must be moved, makes
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with the face of the work.

Then, regarding OCP as a horizontal plane, and DO as the line along
which working cutter moves, draw PN perp to DO, and produce DQ to meet
the tangent at P in T, Let PDQ=¢.

it e 3 KON 1 1O ) e
From definitions tan ¢ = PD ~ PN PD tan C sin X
4iss tan A _CO,CO_CD
tan X CP CD CP
; sin = sin(p-N)
Fi 1 tary trigonomet -
rom elementary trigonometry cQ o5
~CD_ tanA _ si_n (p-N) .. N._
CP tanX sin@ tan ¢

cos. N~ sin X
tan sin X

a subtraction is required: the values for X, when C = 70°, were found in
this way.

PART II.

When we wish to produce an angular milling cutter, we meet with a prob-
lem of somewhat greater complexity, and shall have to introduce a few ele-
mentary

trigonometrical relations such as

cos X sinY =

tan N
cos Y.
tan C "

Whence sin (X -Y) = ta—nN cos. Y
tan C

n

an N _ (i)

[These two statements tanY =
cos N

i = - _tan N i
and  sin(X-Y) tan C cos Y (ii)
enable us to find the desired value of X, when N, C and A are given. From (i)
we find Y, and then knowing Y we obtain X from (ii).
For example, suppose we have a cutter of 65° angle and wish to make one
with 70°, having 20 cutting edges

Here A =70° C=65% N = 18°

Y = B0 o DT g eagm tan 70%54°
cos 18 95105
: __tan 18 —— B
sin (X - Y) — cos 52° 2 5 14450
161520 = .093
= sin 5° 21"

Hence X =Y +5° 21’ = 76° 15’

This calculation is, like the preceding one, performed much more expedi-
tiously, by making use of the log tan tables, etc.
A few results are appended.

sinA _ tan A; sin (A ---- B) = sin A cos B - 0s A sin B Cutter 65°
cos A
s'a" .= S ,B = sm_C where A, B, and C are the angles and a, b, ¢ . i - *
the sides of any triangle. Such relations are demonstrated in any book on [I 0 36° 64° 58° 710 13°
trigonometry. Then turning to Fig 3, C P Q is the [60° 420 18° 61° 14" 65° 25°
130 192 60° 33' 63° 20°
sotan A cos X =cos [N sin X ~ "E‘Lrg‘ [10 36° 69° 207 762 12°
. 65° 420 18° 66° 5 69° 36"
; 130 12° 65° 29’ 67° 51’
orsin X cos N —cos X tan=A 51n?{~_.l‘
T (10 36° 73° 35° 79° 5
an expression from which we have to find X. 70° {20 182 70° 54° 73° 45’
[30 122 70° 24° 72° 18
Dividing by cos N and finding the angle Y whose tangent is Ean 2
we obtain i [10 36° 77° 48" 81° 54°
[75° 120 18° 75° 41° 77° 507
sin X -cos X tanY = —ltxg— orsin X cos Y — [30 122 75% 19 76° 45°
The Key to Success in Model-Making
IN MODEL-MAKING it is not only :':::’ 'E:l‘::“;::ftzhm;“ﬁ‘ﬁ:g
necessary tn. haur'. prl'r‘;c\h?r.‘mc‘.‘ Bonng Lathe.
and mechanical skill in order to
turn out first-class work: but it is Write for particulars and Bookler,
also essential to have an accurate ==
Lathe, capable of dealing with ve 1 / <
varied wo[:k. Only one Lathe h:: DRL XI l\IOND BROS“
been found to meet all requirements: LTD,,
Accuracy, variability, and low cost, RISE HILL - GUILDFORD
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