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FOREWORD

This Booklet is intended to give a general idea of the methods of
producing components from dural sheets on Wadkin Radial Arm Drill
and Routing Machine,

The methods described are now standard practice throughout the
British Afrcraft Industry where high standard of accuracy is essential
with a minimum out lay for jigs. .

The major advantage of nesting or grouping a number of small Jigs
A% shown, s that a saving of material can be effected, which in many
lrlﬁlah AMrcraft shops amounts to 30 per cent, compared wi e previous
i 8. 5

The fllustrations were taken when using a small ne
tlose up views showing all details could be obtained
holds good for sheets of any size. The same methad
for producing large members such as wing and bod i

OF more long and the external shaping, the lightani

nel hol 1
drilting can be done at the same setting as the e 0
<
-ﬁ‘: 15!

These machines have proved equally tive for use o
wood or stacks of plywood up to 1.in thi 3 e method of
u

oparation is similar to that for me high dard
0f finish is obtained as from the d type, ofyfrouter ‘with
which most firms are familiar.
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RADIAL ARM ROUTER TYPE L.E.

This machine has been designed for cutting large components from the dural, or
o number of smaller patterns from one sheet. The principle for operation

{4 based on a movable router head being worked round jigs secured on the top
of the duralumin sheets, as clearly seen in the following photographs.

A feature of the machine is the use of a stationary guide bush, which reduces
waar on the jigs profile to a minimum. Best results are obtained by using

o steel profile plate approx. 1/8in thick and plywood packing and a 3/8in
diameter cutter in a 5/8in diameter guide bush, but the choice of cutters

and J1gs is dealt with on pages 28 and 29,

Ihe machine consists essentially of a main body and swivel frame carrying
a4 movable radial arm. The arm can be swung thruughg circle.

Ihe radial arm is a aluminium casting carrying ed steel aleng

{ts entire length, which forms the runway for m@vemeft. The arm esgn four

ball bearing rollers in a swivel frame, three o h are ade

Ihe router head embodies built in moter aff 2 E‘h.p. ra::D s a
i

vertical rise and fall movement of 4in. head is fit W stops to control
the depth of cutting. A spring p the head in

A upindle Tock and also brake ar hded. Motor i né Squirrel Cage
ined by meansqf requency changer

type and speed of 24000 r.p.m. i
housed in the base of the main

Lontrol is by push buttons fio d on the , and the cable is carried
in o hinged conduit.

Ihe work table is a unit consji a wooden top secured

to substantial cast i legs rigidl braced. It is movable along

steel rails, Ful et‘ﬂs of the taljle ailable are given in the following
pages
The mu&e sheets e covered without moving the table are

equired position

z
a8 follows
.0in: Bin.@i gin: 5in.8in X 3in.0in:

Hin. 04 [
Hh@” movable table,Sheét Adlp to 4in.0in wide and of any length can be
T 15‘;55::’}

o Q
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RADIAL ARM DRILLING MACHINE L.G.

This machine has been designed for drilling holes up to 3/8in diameter in light
alloy components including the nesting or tooling holes in the dural sheets,
preparatory to routing.

As in the case of the router, it consists of a main body and swivelling frame
carrying a radial arm on the end of which is mounted the drill unit.

[he radial arm is an aluminium casting whicH moves through the swivelling frame on
two circular steel tracks and four ball bearing rollers. Swivelling frame can be
turned through a full circle.

The drill head embodies a squirrel cage electric motor rdtedyat /2 h.p. and running
at 2,800 r.p.m. It is fitted with brook self-centring k 0 to 3/8in capacity

adjustment of 3in is also provided, to set the dmj elative to facé of the
Ja.

A pneumatic clamp is fitted to the dri Q press the g1 set the sheet
firmly together, and prevent swarf en tween the shg .4 The clamp . is

arranged to carry two clamp shoe: oth hese" are. Tied with the machine
ype 15 t idhed to carry guide

Jigs. cond type is a claw

these hc Tlustrated later in

and are interchangeable. The most
4" o the top of the operating
ad to 100 1bs per sg. in.

bushes up to 3/8in bore for use

shoe for the use on bushed 31

Push button control i into the dri ad and a hinged conduit provided
for cabling.

this book. The clamp is op
handle and is designed for

Work table is m atong floor pai consists of a stout wood top
carried on ca egs rigidl braced. Full details of the tables
are given in 11owing pages

be covered without moving the table are as

ig.9in: 5in.8in X 3in.0in:
up to 4in.0in wide and of any length can be
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INSTRUCTIONS SHEET No.575

This type of table is a new development in Radial Routing and has been introduced
to eliminate the hardwood table top and the jig base board when preferred. The
latter has not proved entirely satisfactory in service due to unseasoned jig
boards being used, and subsequently twisting. Another disadvantage is the bulk
of the jig boards for storage and damage done to them when stored in racks, and
their general deterioration of over long periods of service.

In the table arrangement outlined on the blueprint, no wood parts are used
axcept the packing between the profile plates and the sheets and this can be
scrawed to the steel profile plate as before. The longitudi rails A and the
cross rails B and C take the place of the hard wood table rails are of
bright steel fitted with a dovetail slot. The rails A anently attached
to the table frame, and rails B and C are attached to ovetail bolts, s9

that they can be set in any position, square or swiv to any angl 30°
The bushes D locked in position anywhere along r and C on do bolts,
ts

take the place of the wood base board of the jig, suppurt The
profile plate and the packing are placed on and clamped d the usual
manner, These bushes can be positioned, anywhe ver the s ea of the
table by adjusting on the rails and muv1 cross rails C to suit

the drilled holes in the profile pI hen set up they in locked

changing the sheets.
The bolts sizes are rather 1arge ese can be 0 any reguired size
to suit requ1remznts

other, the table frame is
e wood top and fit the

{dentical and all that i ired is to re

longi tudinal rails A t p of the %

In considering changing ove aﬂe mthu1i
()
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UNIVERSAL TABLE FOR RADIAL ARM ROUTER TYPE L.E.
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LAYOUT ARRANGEMENTS FOR THE TABLES FOR RADIAL ROUTING AND DRILLING MACHINES

The work tables for the radial machines are mounted on small grooved rollers
and run on guide rails fastened to the floor. A major advantage of this
arrangement is that work of any length and up to 4ft wide can be conveniently
drilled and routed on a work table of suitable length. Tables to 28.0in

long have been supplied for main spar webs, and a power traverse for tables
m?rn than 12.0in long can be supplied. Standard tables are supplied in two
sizes.

8.0in X 4.0in and 12,0in X 4.01n
LAYOUT OF MACHINES:

There are 3 general methods of using the drills and
I. One drilling machine and one routing mach1n tables se

shown on the layout over. The drilling can be n one table,

the router is done by a second operator on the o tahTe

operations are finished, the two tables a ushgd along the tn the
position shown in the 1uwer view, thegﬁ@é to be re ci the
second table to be routed. An extens this system i sta11

tables and longer rails, so that ator may be e d in loading

and reloading the two spare tab
’ ——

i separate, and all
th ass all the work to a

¢, To keep the drilling and ro
dril1ling on the sheets on dri
separate routing sections.

3, To install our L.E.
machine and have one
sheets. This has the a

iri1l and router on the one
s the components from the blank
ficulty of balancing the drilling

nes having
complete
ntage that

and routing times ot arise

An extensio this system i ave a second table mounted on rails
on the opposi of the machs that a second operator can be
unloading ding rst operator is drilling and routing.

——— e

All ro ypes LTET_EEE_[TEI are sent out with
the a second head, thus converting either

politing and drilling heads.
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RECOMMENDED LAYOUT OF ARM ROUTING & DRILLING UNIT

Q’\
40‘-~>
‘N\l::lr . 4
'‘®" “3pd routing on ‘8" they
can be moved along the rails he pOsition shofin Bel
The sheets on the table 'A' £o futed, ' to be
reloaded and drﬂ]ed.$ E
" ‘rzzz" "’fﬂiﬂ_n-hhhh“\\\
s
- t : / ;--J-r \

DRILL

After Drilling sheets on table

RAILS

(T
——-'.-.

A
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THE_WADKIN METHODS OF PRODUCING DURAL COMPONENTS

The next 5 pages illustrate each operation in the production of 4 dural components
from the blank sheet to the finished part. This small set up was so that

close up photographs could be obtained, but the same methods can be used for

large work.

heets which

*
The dural sheets are placed flat on tHe le ®op. The nuffber
can be routed at one cut depends upon t\3 ge, but a tota] thickness of 1/4in
éiq ls 0

should not be exceeded, and a th e /16in or less is recommended for
gconomic working. L 4
The following table is general ¢

o s, s @89
D
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Fig 1 & fig 2.

The nesting jig (Fig 2) is normally made of plywood approximately 3/4in thick
and is the same size as the sheets. The function of this jig is to position and
drill the tooling holes required for locating and clamping jigs.

This nesting jig is made by setting out the individual router jigs on plywood
board and arranging them to show a minimum waste of space, which is equivalent

to the scrap on the dural sheets. Care must be taken to see that just over 1/2in
gap ;: left between any two jigs, so that when routing the cutter can pass between
the jigs.

The tooling holes in the individual jigs are now copied €ackNin the nesting

Jig and afterwards opened out to suit the bush diame € pneumatic clamp
shown on the page 22. No. jig bushes are required i nésting jig

This jig is now ready for repeating this currhina@ parts with

elimination of scrap on every sheet. O




|

Fig 3

BT
o i

Fig 4

1"@"3‘;\%;’. -
The nesting ji now placed over the sheets and fastened by a few C clamps
the number®d ding on the size of the sheets.
hb‘e

The locating s are now drilled through the sheets, the nesting jig locating
the position of each hole. To obtain accurate drilling the pneumatic clamp

and self-centring bush used. The clamp holds down the sheets around the drill
point and the drill bushes which is hardened and is carried on the clamp locates
In each hole in the nesting jig and thus prevents the drill or any rotating part
touching the jig, thus ensuring its long 1ife and maintaining its accuracy,

Feb, 77 Page 12



This photograph demonstrates the pnuematic clamp action. The hardened bush is
carried on the clamp which is operated by a small thumb button on the control
stem convenient to the operators left hand. This bush has three functions:-

(1) To clamp the jig and sheets firmily to the table and prevent swarf packing
between the sheets.

2) To guide the drill.

{3; To locate easily and quickly in the jig ( which does not require to be bushes ).
fushes and drills of any size and up to 3/8in are interchangeable. The nesting

§19s and sheets are now removed from the table.'

y A : Fig 6
j-llll.i" £ oy :-l_ alr ey ‘& ;.I-' s e ndy

This photograph shows the necessary nesting or tooling holes in the sheets.

lThese holes should be all the same diameter for purposes of standardisation of

the bolts, drill and bushes where the tooling allow 3/16in dia bolts 7/32in

drilled holes are suitable sizes. Now that rolting practice is so well established,
components for most new designs 'are now planned with tooTing holes to faciliate
routing. A1l the sheets to be cut should be drilled in this manner before proceeding
to the next operation.
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Fig 7.

W

g o5 T L e
yikdd Rt

fig 8.

Mace the base on the table top and screw to the table top using four
BCTrEws .

Ihis 1s a hardwood on board approximately 1in thick which carries the bolts
3/164n or 1/4in diameter, necessary for clamping the sheets and jigs and
can be prepared by copying through the holes in the nesting jig, recessing
the underside for the bolts.

Locate the sheets, which now have all tooling holes in, over the bolts and
pross flat on the base board

Feb, 77 Page 14



Fig 9

Fig 10

The individgalefout®gg and drilling jigs are now positioned on the bolts and clamped
in position sneets. These bolts have two functions.

{n To locate rately the tooling holes in the sheets and those in routing jias
B) To clamp the sheets and jigs firmly to the base board.

Ihese routing and drilling jigs are made from 1/8in sheet steel and do not require

hardening because they do not contact any rotating part. The profile is made

exactly to the components to be cut, and is prepared for drilling holes like an

ordinary simple profile drill jig, except that bushes are not required, as these

are carried on the clamp. A packing of 3/16in plywood is required between the

sheets and the steel jig for cutter clearance.

Mghten all nuts. A nut runner is recommended for speeding up this operation.
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Drill all holes, except of course tool holes which have already been drilled
and used.

A1l bushes are tapered at their bottom end so that when the drill and bush are
roughly positioned over the hole in the jig, the latter quickly enters the jig
when the clamp is operated by depressing the pneumatic control knob in the
operating handle. The portion of the guide bush which enters the jig also has
a parallel portion, to give positive location to the drill position, and long
life to the jig.

#ftl: drilling all holes, push the table along the slide rails to the routing
machine.

When a combined machine, type L.E.G. is being used, the 1 can be
swung round, so that the Router Head is over the jig.

Feb, 77 Page 16



OPERATING AND MAINTENANCE INSTRUCT IONS

Fig 11.
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The cutter head can be lowered to the position required to correspond with
the sheets and positively locked by a plunger. Always move the head in an
anti-clockwise direction around the outside of the jig profile, and when
cutting internal panels holes move clockwise, so that the movement is against
the direction of the rotation of the cutter.

In speaking of the operation of this machine, it must be emphasised that there
is no pull or snatch when cutting and rigid grip is not only unnecessary but
detrimental to efficient working. If the cutter is doing its work properly

a pull of a few ounces is sufficient to move the head along, as it has been
found that the action of the cutter helps to feed the head in the right
direction. This lightness of control is very helpful to the operator in

guiding the head around the jigs without slipping at the cg The speed
of feeding the head through the work is difficult to es nd in general
is determined by the ability of the operator to move the a% around the
Jigs, for example, a long rectangular plate say 10f gy can be cut at
20ft or 25ft per minute while the speed on small pa 5 shown in
photograph opposite came out at 7ft. per minute, e taken 0

set up of 4 parts, including the three panel holes the centre

was about 1.1/2 minutes, the amount of cutt1ng ng 11 fee

From the above figures it may be said tha apr minute 1 average

for cutting speed. IS Q‘
The 1ife of cutter between grindews 18 d1RfiCult to estimat t many users

of our radial routers are getti urs cant1 werking between
re=grinds. The cutter can be re und several t‘] ﬂut practical loss
of the diameter providing it is aaproperly on ture which we can
supply, and not free-hand

[t is usual to hone up th&c s in pos1' : the spindIEs about every

hour with a Carborundu e. The operan
after a little practi

agomes quite proficient at this

We wish to stress at‘;he success o0
correct cutter ng, as exper
leads to fai e COmpQnE
removed a ces ta

ng dural is dependent upon
has proved that free hand grinding
ow finished and the jigs can be
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OPERATING AND MAINTENANCE INSTRUCTIONS
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CHOICE OF CUTTER AND GUIDE BUSH SIZES.

The diagram over shows two alternative arrangements of the jig plates, cutters
and guide bushes.

The upper arrangements is recommended in all cases where the jigs are not already
in existence. A 3/8in diameter cutter having a 1/2in shank is used in a 5/8in
diameter guide bush, so that the jig must be less than the profile to be cut

be 1/8in all round, to compensate for the difference in diameter between the
guide bush and cutter. This type of cutter is robust and gives the best results
under all conditions.

The lower arrangement is used where existing profile jigd,that®are the size

of the components, have to be used. In this, the cutte®yis the same size as the
guide bush, i.e. a 1/2in diameter cutter having a 3/ k is used a 1/2
diameter guide bush. This type of cutter is not ro ecause the dit®™ng
diameter is larger than the shank and should on e where si s are

in existance and have to be used.

In components where it is essential to cu eru'l radii as s@s 1/8in
it is necessary to use a 1/4in diameter nal/2in guide bush

and this arrangement should only be u e e essential, @
PROFILE PLATES E% ¢

The next satisfactory type of p plate is t m from 1/8in sheet steel
edtp to allow for clearance on

with a shaped piece of plyw thic
the top edge of the cutter. nce to thg nt will make the point
quite clear. Plywood jig hick can pENgedyfor routing, but these are not

to be recommended excep small quant1

GUIDE BUSHES.

on repeating parts.

The guide bushe supp11ed har and grnund and are available in various

diameters an der .005in, .010in, .015in, and .020in
below nor i an be compensate for cutter wear.

The bus wed into i plate and can be quickly changed when
necess

Feb,77 Page 20



HIGH SPEED RADIAL ARM DRILL TYPE L.G.
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NESTING JIGS.

The arrangement shown on instruction sheet No 501 is particularly suitable
for preliminary nesting jigs. This is used for drilling the preliminary
tooling holes necessary in the sheets, to locate and hold down the individual
drilling and routing jigs. The table at the bottom of this sheet gives
typical bush sizes and these actual sizes are stocked by Wadkin Ltd. Other
sizes can be supplied to suit special conditions such as smal pitch drill-
ing etc

The large outside diameter of the bushes are suitabl 1¥wood jigs.

When using steel face jigs, use the bushes recomme ages 24 &

O
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HIGH SPEED RADIAL ARM DRILL TYPE L.G.
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COMBINED ROUTING AND DRILLING JIGS

Instruction sheet No.504 shows the clamp arrangement for drilling in the

combined routing and drilling jigs. The steel jig and packing piece are

the same]thickness as those shown in sheet No.574 although, of course, this is not
essential.

The table at the bottom of the sheet gives typical sizes and these actual
sizes are stocked by Wadkin Ltd.

Three types of clamp shoe are supplied with the machine,

(1) General purposes combined clamp & drill bush
illustrated on the opposite page and on th uu page.

(2) A pressure shoe for use with bushed ji ated on

extreme right. This is used to clamp and sheets ir
together and prevent the swarf getting en the sh

(3) A smaller general purpose c]iyp i11®ush hold
illustrated on page 26 c

X, i
%%
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HIGH SPEED RADIAL ARM ROUTER TYPE L.E.( J type HEAD)
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DRILLING JIGS

The combined clamp and guide bush holder shown across has been introduced so

that jobbers length drills can be used. The clamp illustrat pages 31 & 33
requires drill 4in long and these are not readily obtainabledi 11 diameters.
The portion of the clamp which carries the guide bush is
for working inside shaped pressing and also for fine pjite :
A1l holes up to the 3/8in diameter can be done on thig lder, is ired,
although it is not quite so robust as that illustrg
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This photogga d&r&tes how the head of the machine can be moved to cover
any part of gheNtable. In addition the table is movable on rails to enable
work outside adius of the arm to be brought into position for routing.
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HIGH SPEED RADIAL ARM DRILL TYPE L.G.
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Although the rm Routgite entially a cutting out machine for flat
sheets, se oter app ve been developed.

The pho opposite s al channel being milled to depth after
pressfng\ The attach tted to any standard router in three or

fo s. Th #s”milled on both edges in 40 seconds, cutting
time aging a loor time of 90 seconds.

This applicati pical of several similar classes of work that can be
handled eff®i8t1yen the Wadkin Radial Arm Router. We should be pleased to
advise as to plication to your special problems.
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