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PROVISIONAT, SPECIFICATION

Improvements in or relating to Slide Rules

We, Epwarp Jounx Warter, of 139,
Well Hall Road, Eltham, London;-S.E.9,
2 British Subject, RosErT LaNSDOWN,
47, Albion Gate, Bayswater Road,

5 London, W.2, a British Subject, -do
hereby declare the nature of-this inven~
tion to be as follows:—

This invention relates to . ingtruments

adopted for solving mathematical pro-
10 blems by the use of logarithmic scales.
The object of this invention is to pro-
vide an instrument which will simplify
and accelerate the working of mathe-
matical problems usually - done with- 2
1§ straight type slide rule, by reducing to a
minimum the number of scales used. -
The nature of the invention is mow
described, it being wnderstood that modi-
 fications not affecting the fundamentals
20 may develop. S -0 o
The instrument comprises (I) a circular
dial which is termed the outer log: scale
plate, which is marked by divisions and
numbers in a circular form consisting of
928 a continuous logarithmic scale of hoth ity
obverse and reverse sides; and is pierced
in the centre with a small hole, ~This
may be made from any suitable material,
cardboard, - paper, wood,- metal” or
80 plastics. : S
(2) A circular dial which is termed “the
inner log. scale plate marked with divi-
sions and numbered- in a circular form
consisting of a continuous logarithmic
86 scale corresponding to-that ox-the ouler
log. scale plate (1). This is marked with
instructions for operating the-instrument
to obtain square roots. ‘This dial is-alsd
pierced with a small hole in the centre,
40 but is of a smaller over-all diameter than
the outer log, scale plate (1) so that-when
assembled the logarithmic scale can be
read off against the logarithmic scale on
the outer log. scale plate-(1).- This may
45 be made of any suitablé - material, -card~
board, paper, wood metal or plastics.” "As
. an alternative this may be made from a
transparent material in the form of a
circular plate of the same™ over-all: dia-
§0 meter as the outer log. scale plate (1)
The divisions and mumbers being §6 placed
as to form a circle smaller-in diameter
than that occupied by the logarithmic
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scale on the outer log. scale plate (1) to
permit one scale to-be read off against the
other when assembléd. The clear portion
ofthe inter log. seale plate (2) then act-
ing "as a protective shield for the mark-
ings on the -outér log. scale plate "(1).
This" tmay be made of -any ~ suitable
material, glass, paper of plastics.
" (3)° A circular plate which® is termed
the trig. scale plate, marked with divi-
glon§ ‘and numbers in a -circular form
consiting of three sets of scales compris-
ing cosines, sines and- tangénts..
. "This dial is"also pilerced with-a small
‘hole in the centre,  and is smaller in
over-all diameter than the outer log.
scale plate (1) to permit the cosine, sine
and tangent scales to be read” off against
the logarithmic'scale on the revérse of the
outer log. scale plate (1) by means of the
cursor (4) when assemmbled. This may be
made of any suitable material, cardboard,
paper wood, metal or plastics, As an
-alternative this may be made from trans--
parent material in the form of a circular
plate of the same over-all diameter as the
outer log. scale plate (1). The divisions
and numbers of the three scales being so
placed as-to form a series of circles
smallér in diameter than that occupied by
the logarithmic scale on the reverse of
the outer log. scale plate (1) to permit the
three scales-to he read off against the
logarithmic scale on- the reverse of the
outer log. scale plate (1) by meang of the
cursor (4). - The-clear portion of the trig.
scale plate (3) then acting as a protective.
shield for the markings on the reversée of
the outer log. scdle plate (1). This may
be made of any suitable material; glass;
paper or plagbics. -~ )
(4) A strip- of transpdrent material
rectangular in form, on whick is marked
in the centre along its length a hair line;
and pierced at each end with a small hole
in line with hair line, and central along
the width of thée material. As an alterna-
tive this may be made up of two strips
of transpaient material of rectangular
form, arked along their length with a
hair linte and each pierced at one end with
a small hole central with thé hair line, so 106
that by means ‘of a spacer piece of
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material, to which these are affized at

“their free ends, when assembled, of a

thickness equal to the combined thick--

- mness of the outer log. scale plate (1) the
b inner log. scale plate (2) and the trig.
scale plate (3) thus enabling the cursor
(4) to be rotated without fouling the scale
plates when the instrument is assembled.
~ This may be made of any suitable

- 10 material, glass, paper or plastics.

The assembly of the component parts

1,2, 3 and 4 to make thie complete instru-

* ment are as follows:— o
- (8) (R) is first laid in position on (1)
15-with the centre hole in-each lining up,
" (4) is then laid ‘in-position where it is
- made of a single strip of rectangular
“form, with-"one of the holes Tining wup
with the holes in (1) and (2) these’are

20 then. held in position by inserting through

" the holés in: (1), (2) and (4) an eyelet,
rivet, pin or screw. (3) is then laid in

- position on the reverse of (1) with. the
o centre holes in line. "The free end of (4)
26 where it iy made of a single strip of rect-

© ‘angular form is then bent over so that
the “hole ‘in ‘the free ~end lines

up- - with the  holes. in ~ (1) and

: (3) and is finally fixed by burring
80 the fixing " eyelet, rivet, or pin,
. or by a nut.threaded on to the screw
where " 4 screw fixing is used in such’a

" _manher as to permit of free rotation of
(), (8) and (4). Where (4) is made up
35 of two strips of material of rectangular

- . form, fixed at their free ends by means of

a spacer piece, (1) () and (8) are laid -

in” position_ with their “centre holes in
- alignment, (4) is then sprung into posi-

- 40 tion - with the holes in the end of the
strips in alignment with the holes in (1),

- {2) and (3) and fixed by means of an
 eyelet, rivet, pin ‘or “serew, and nut
- ingerted through the holes in (1), (2), (3)
-4b and (4).  The instrument is then ready
for wge. . TS

- The application, of tlie instrument for
use “for the purpose for which it is

. designed is as follows: = - * i
50 ~. (6) The operator manipulates the votat-
ing dials in such a way, t0 bring the
-~ figure on the dials corresponding to the
known quantities of ‘the problem --to be
solved in line with a known quantity on

55 its opposite scale, and then  reads off
against the figure equivalent of the first
Inown quantity” the answer on the
opposite scale. - Thus when computing
trigonometrical problems the necessity to

60 ftzfer" to mathematical tables is_disposed
oI - - - D -
.. Having described my invention, its con-
struction and application, we give as

- follows examples of ‘its method of
" 65 gmployment, : o

" "To obtain

“(i.e. to the left). ~ -

-(7) Hyrormericar Case No. 1. -
' ' MULTIPLICATION. -
‘To multiply 8 by 2: Move the -inner
log. scale plate (2) so that number one
comes under number eight on the outer !
log. scale plate (1) and read off the
answer sixteen above number two on the

imler log. scale plate ().

HyrorazrIcat Case No. 2.

T DIVISION. o

- To divide 8 by 2: Move the inmer
log.- scale plate (2) (the divisor) so that
the number two comes under the number
eight on the outer log. scale plate (1) and -
read- the answer four above the number
one of the inner log. scale plate (2). - -

1{: I

o Hyrormericat Cass No. 8. . -
. . _SQUARE ROOTS.

' ;;T’o'oh‘cjéin square root of 9: Place the .

cursor (4) over number nine on the outer 85

log. scale plate (1) now move the inner

log. scale plate (2) to the right until the

nurpber one of the inner log. scale plate

(2) comes under the number three of the

outer ‘log. scale plate (1) when it will be 90 -

seen that the number three of the inner

log. scale plate (2) is directly under the

cursor (4).” 0 L S
Therefore the square root of 9 is 3.

This procedure is followed “for numbers -96

ongtoten, T 7 C :

To obtain square” roots of numbers

1—10: Place cursor (4) over -mumber

for -which the square root is required on
the outer log. scale plate (1) mow - move 100
the inner log. scale plate (2) clockwise
(i.e. to the right) until the number one
téaches a mumber on the cuter scale log.
plate (1) corresponding to_ that ~shown
under the “cursor  (4) on the inner log. 105
scale plate (2). - N o
©. 7. Hypormmrr

ax Case No, 4. -

.~ SQUARE ROOTS..  ~ "

. ‘squaré roots of mnumbers
10—100: ' Proceed - as in “hypothetical 110
case No. 3 moving the number one of the
inner log. scale plate. (2) ~anti-clockwise

"To obtain square roots of 81: Place
cursor (4) over number eighty one of 115
outer log. scale plate (1) move inner log.
scale plate (2) to the left until the num-
ber one comes under the number nine of 7
the outer log. scale platé (1) and again it -
will be seen that the number nine of the 120
inner log, scale plate (2) is directly under
the cursor (4): Therefore the squate T0Gt
of 81 is 9. This procedure is followed for

125

~numbers 10 fo 100,

- Hyeormericsl, Casg No. 5.7 °
.. _COMPOUNDING ANGLES. .
To find the compound of two known
angles e.g. 30° and 35°: Place the zero of
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the trig. scale plate (8) under-the number
one of the outer log, scale plate (1) and
place the cursor (4) over the cosine of
30° on the trig. scale plate (3) now move

b the zero on the trig. scale plate (3) under
the cursor (4) and move the cursor (4) on
to the cosine of 35° on the . trig. scale
plate (3) now return the zero on the frig.
scale plate (3) back under the number one
10 of the outer log. scale plate (1) and the
answer 45° is shown under the cursor (4)
on. the trig. scale plate (3). . -~ < -
As an alternative method, place 30°
cosine on the trig. scale plate (3) under
15 the number one on the. outer log,-scale
plate (1) then place the cursor (4)-over
the zerocosine of the trig. scale plate (3)
and move the 35° cosine on. the trig. scale
plate (3) under the cursor line of the
20 cursor (4) and read off the answer .45°
cosine on the trig. scale plate (3) against
the number one on the outer log. scale
plate (1). - . .

) Hyrormericar Casg No. 6.

25 . TRIGONOMETRY. .- =~ - --
To prove a right angled triangle. with

a known angle I¥ of 30° and a known base

C of 10” adjacent the right angle and

angle D. , o
80 o find the length of side B opposite

angle D, multiply C.by tangent D. Seb

the cursor (4) over tangent 30" on the

trig. scale (8)-and read off the logarithmic
scale equivalent .5774 on.the outer log..

35 sc%z plate (1) multiply by 107 (C)=
5' II. . - — , o
To find the length -of hypotenuse A
divide the length of side B i.e. 5.774"- by
the -cosine of the third angle E, 60°; or

40 by the sine of angle D, 30°. ~ Set the

cursor (4) over the cosine 60° on the trig:

outer log. scale plate (1) the answer .866

should be kept under the number one on

“known included

scale ﬁlé’ce 3 aiid read off the log. equiva- ‘
lent 01% Zhe outer log. scale plate (1) i.e. :
- 5 .-

H=——=11.548. alternatively set, the

b
cursor (4) over the sine 30° on the trig. 45
scale plate (3) and read off the answer
11.548 on the outer log. seale plate (1).
To prove side ¢ multiply length of side
A i.e. 11.548 by sine of angle E, 60°.
Set the cursor (4) over the sine 60° on the
trig. scale plate (3) and read off on the

50 LY

therefore 11.548" x.866" =10". :
- Note in all the foreging cases the zero 65
the outer log. scale plate @).

- .Hyrorurrrcar. Gase No. 7. -
 To find the area of a triangle with two
known sides A, 8.6”, and B, 3.4”, and a
angle C of 30°. :
A xBxsine C-
Area= —m———

o L 2‘.: ) . .
Multiply "A 3.6” by B 38.4”, as in
hypothetical case No. 1-and the answer is
12.24. Now turn fo the sine scale on the

60

* trig. scale plate (3) and place the cursor 65

(4) over the sine 30° om the trig. scale
plate (8) then read off on the outer log.
scale plate (1) ..866. . Now multiply as
explained - in hypothetical case No. 1,
12.24” x .866/” and: the answer is 10.6 70
square inches. _-Now divide by two as -
explained in hypothetical case No. 2 and
the answer is 5.3 square inches=area of
the triangle. '
Dated the 5th day-of September, 1944..
- - EDWARD J. WALTER.
ROBERT -LANSDOWN.

" GOMPLETE SPECIFICATION

Impfoyeménté in or relating to Slide Rules

76 We, Epwarp - Joun - Warrer, of 139,
‘Well Hall Road, Eltham,; London, S.E.9,
and Rosmrr Ianspoww, of 47, Albion

- Gate, . Bayswater Road, London, W.2,
both British Subjects, do hereby declare

80 the nature of this invention and-in what
manner the same is to be performed; <o
be particularly described and ascertained
in and by the following statement:—

This invention relates- to slide rules

86 adapted for solving mathematical pro-
blems by the use of logarithmic and tri-
gonometric scales.. - ) B

The object of the invention isio pro-
vide an improved slide rule whereby the

90 working of mathematical  problems:is
simplified and accelerated;. - - T

A slide rule according to=this - inven-

- tion comprises- three’ - circular - -.discs

mounted side-by-side o1 a common axis

-vided on its quter face with a’single scale
-graduated according to a -logarithmic

and adapted to rotate relatively to each 9
other, the medial disc being provided on
both of its faces with angularly divided
scales, the two outer discs beihg each pro-
vided on their relatively outer faces with
angularly divided scales, the scales on the 100
two faces of the medial disc being each
located outside of - a circle having a

©_ diameter at least equal ~t6 the overall

diameter of the scales on the outer discs
adjacent the respéctive faces, and a cursor 105
adapted to rotate - concentrically around
said discs and -provided ™ with a radial
cursor line, ‘and is characterised in that
one scale-is provided on each face of the
said medial dise and said scales are both 110
graduated according -to™ a" logarithmic
scale, one of the said outer: discs is pro-
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scale_corresponding- angularly with the
logarithmic scale on that face of said
medial disc adjacent to said one- outer
dise, and the other of said outer discs is
b provided on its outer face with three
concentric scales graduated, respectively,
according t¢ logarithmic cosine, sine and
tangent scales. . ' <
In the accompanying drawings:—
10 -Fig. 11is a perspective view of -one form
of device according. to the invention. - -
Tig. 2 is an elevation looking edgewise}
Fig. 3 is a. plan view of the obverse side
of the device; and - :
18 Fig. 4 is a plan view of the  reverse
side of the device. =~ - -
Fig. 5 is a side elevation of a modified
form of cursor.” :
Referring- to Figs. 1 to 4 the device
20 comprises a medial scale plate-10 and two
outer scale plates 11 and 12, the ‘scale
plate 10 being disposed between the two
scale plates 11-and- 12, all of the scale
plates being discs and being assembled
2b together by passing a pin 18 through
their centres in such manner that - the
scale plates 11 and 12 may rotate rela-
tively to the scale plate 10-and-indepen-
dently of each other. The two scale
30 plates 11 and 12 are of equal diameters,
whilst the scale plate 10 is of larger dia-
meter than said plates 11 and 12,-. - .
The outer face of the -scale plate-11,
relatively to the assembly of plates, is
38 marked around its periphery by divisions
and numbers representing “a continuous
logarithmic scale 14, the seale reading
from ““ 17’ to ““ 10 ” in a tlockwise.direc-
tion, : - IR
-40 - The outer face of the scale plate 12,
relatively to the- assembly -of plates, is
marked around its periphery with divi-
sions and numbers forming a continuous
logarithmic scale 15 representing cosines.
4b Also on the outer face of the plate 12 is
a_continuous logarithmic circular scale
16 representing sines, the scale 16 being
concentric with and of less diameter than
the scale 15. ~ A contindous logarithmic
50 circular scale 17, representing tdangents;
is also provided on the outer face of the
scale plate 12, the said scale 17 being
concentric with the scales 15 and 16, and
of less diameter than the scale 16, the
56 arrangement being ~such that the scales
16, 16/ and 17 are disposed! oné within
another, the scale 17 being the innermost
and the scale 15 the outermost. _ .
The cosine scale 15 reads anti-clockwise
60 from zero degrees upwards, the sine scale
16 reads anti-clockwise from ninety
degrees downwards, and the tangent scale
17 reads anti-clockwise from forty-five
degrees downwards, the zero, ~ninety
65 degrees and forty-five degrees marks on

the scales 15, 16 and - 17, Tespectively,
heing in radial alignment.

- The medial scale plate 10.is marked on
one side with a -continuous logarithmic
scale 18 and on the other side with a con- 70
tinuous logarithmic scale 19. The scale
plates 10, 11 and 12 are assembled’ with
the plate 11 adjacent the face of plate 10
bearing the scale 18 and with the plate

12 adjacent the face of the plate 10 bear- 75
ing the scale 19. S

The scale 18 is marked outside of a
eircle equal in diameter to the scale plate
11, the division marks of scale 18 radiat-
ing from: said. circle, and the scale 18 is
angularly divided in a-manuer exactly
similar to the scale 14 on the scale plate
11 so that when 177 on scale - 14
registers radially with ““ 1. on scale 18,
other figures on scale 14 will also register 86
radially with similar figures on scale-18.
- The scale 19 is marked outside of a
circle equal in diameter to the scale plate
12, the division marks of scale 19 radiat-
ing from said circle.. Both-scales 18 and
19 read continuously-in’a circle from
“17 t0 ““10”’ in a clockwise directiom.
- The -scales 19,15, 16 and-17 are cali-
brated in mathematical relation to each
other. - -- R

A cursor 20 is provided, being made of
transparent material hent medially.of its
ends so as- to--embrace - all --three ~ scale
plates 10, 11 and 12, and-so as to be
pivotally monnted by its ends, outside the
plates 11 and 12, on the pivot pin 13:
The cursor is-provided en beth sides with
radial inscribed hair lines 21; 21,

_ The-scale plates- 10;-11 -and 12 may be
made -of any suitable material, for
example, cardboard, wood, metal, cellu-
loid or other plastic. o

In wse, the operator rotates~the scale
plates so as to bring a known quantity on
one scale into radial registration with a
known quantity . on another scale, the
solufion of a problem being then read off
on one scale radially opposite a known
quantity on another scale, the hair lines
21 on the cursor assisting ‘in the radial 115
registration or reading-off. ‘

Examples of the manner in which the
dévice may be used are given hereinafter.

To multiply eight. by two, rotate scale
plate 11 until ““ 1’ on scale 14 registers
radially with “ 8 " on scale 18; the solu-
tion of the problem will then be read on
scale 18 radially opposite 2’ on scale
14 and will be found to be < 1627,

To divide eight by two, rotate scale 125
plate-11 until <2 * on scale 14 registers
radially with “ 8 ** on scale 18;-the solu-
tion of the problem.will then be -zead on
scale 14 radially opposite ““.1°’ on scale
18, and will be found-fo be “ 4°% .
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To obtain the square root of a number
between 17’ and ““ 10, for example
nine, rotate the cursor 20 until the hair
line 21 registers with <9’ on the scale

b 18. The scale plate 11 is then rotated
clockwise until 17’ on the scale - 14
registers with a number on the scale 18 at
the same time that a similar numbér on
the scale 14 registers with the hair line

10 21;‘ it will be found that this number

To obtain the square root of a number
between ¢ 10 ?? -and: ¢ 100’ proceed as
described for finding the square root of

15 numbers between ‘17’ and © 107, but
rotate the scale plate 11 anti-clockwise.

In order ‘fo. compound two known
angles, for example, thirty degrees and
thirty-five degrees, rotate scale plate 12

20 until ““ 0’ on scale 15 registers radially
with 17 on scale 19, place the hair-
line 21 of cursor 20 over the cosine
<< 80 ’’ degrees on scale 15, then rotate
scale plate 12 until “ 07’ on scale 15
registers with the cursor hair-line,
rotate the cursor to place the hair-line
over the cosine ‘35’ degrees on scale

25

15, return scale plate 12 mntil * 0 ” on

scale 15 again registers with. “ 17 on
scale 19, and the solution, 457
degrees, will be read on scale 16 under
the ocursor hair-line.  Alternatively,
rotate scale plate 12 until the cosine
<« g ** degrees on scale 15 registers with
gs 177 on scale 19, place the cursor hair-
line over 0"’ on scale 15, rotate scale
plate 12 until cosine *“ 85 " degrees regis-
ters with the cursor hair-line and the
answer < 45’ degrees is read off on the
40 scale 15 against 17 on scale 19,

To find the length of the perpendicular
of a triangle with a known base of ten
inches and known base angles of ninety
degrees and thirty degrees, register ‘1 ”

45 on scale 19 with ““ 457 degrees on scale
17, set the cursor over tangent “30”
degrees on scale 17, read off the number
under the cursor on scale 19, namely,
<« 5774 multiply by 107, and the

B0 answer ‘< H.TT4” inches is obtained.
The third angle will be 180 degrees
minus 90 degrees plus 30 degrees,
namely, 60 degrees. To find the length
of the hypotenuse, set the scale plates 10

55 and 12 with ©“ 0’ of scale 15 in registra-
tion with ¢ 17’ of scale 19, set the cursor
over cosine ‘¢ 607’ degrees on scale 15,
read. off the number on scale 19 under the
cursor, namely, ‘.5 » divide h.TT4 7

60 by ¢ .5 in the manner described, and
the answer < 11.548 7’ is obtained.

To find the area of a triangle with two
kmown sides of 3.4 inches and 3.6 inches
and a known included angle of 30

65 degrees, multiply ‘ 3.6 »? hy “8.47 as

30

-geale’ 16" and read off under the cursor

described' and - obtain  the - answer

£¢12.247°. ° With “0”: on scalé 15
registering with ““ 1-” on scale 19, place

the cursor over the sine 30 *’ degrées on- 70
< 866" on the scale 19:- Multiply
€« 12.24 7 by ¢ .866’’ as described and
obtain ¢ 10.6". Divide ‘“10.6”° -by
€977 as described and the answer of
¢ 5.8 gquare inchies as the area of the
triangle is obtained. : o

Tn a modified form of device the scale
plates 11 and 12 are transparent and are
of the same diameter as the scale plate
10. The scale 14 is inscribed on the plate
11 within a circle and the ‘scale” 18 is
inscribed on the plate 10 outside a circle,
both of said circles being of the same
diameter. The scales 15, 16 and 17 are
inscribed on the plate 12 within a circle,
and the scale 19 is inscribed on the plate
10 outside a circle, both of said circles
being of the same diameter. Thereby the
scales on plate 10 will be protected by the
transparent portions of scale plates 11
and 12 projecting outside the scales 14
and 15 respectively.

Tnstead of the cursor being made of
one piece of material bent to lie on both
sides of the device, as shown in Figs. 1
to 4, it may be made of two pieces of
material 22, 23, Fig, 5, each adapted to
form a cursor for one side of the device,
and connected together at their outer
ends in any suitable manner by a spacing 100
member 24. )

Having now particularly described and
ascertained the nature of our said inven-
tion, and in what manner the same is to
be performed, we declare that what we 106
claim is:—

1.” A slide rule comprising three cir-
cular disecs mounted side-by-side on a
common axis and adapted %o rotate
relatively to each other, the medial disc 110
being provided on both of its faces with
angularly divided scales, the two outer
dises being each provided on their

75

80

90

95

“relatively outer faces with angularly

divided scales, the scales on the two faces 115
of the medial disc being each located out-
side of a circle having a diameter at least
equal to the overall diameter of the scales
on the outer dises adjacent the respective
faces, and a cursor adapted to rotate con- 120
centrically around said dises and pro-
vided with a radial cursor line, charac-
terised in that one scale is provided om
each face of the said medial disc and said
scales are both graduated according to a 125
logarithmic scale, one of the said outer
discs is provided on its outer face with a
single scale graduated according to a
logarithmic scale corresponding angularly
with the logarithmic scale on that face 130
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- of said medial disc-adjacent to said one 4. A slide rule according -to claim 3 B
couter dise, and the other of said outer wherein all three. dises “are- of egual
- dises is” provided on ifs outer - face with “diameter. = . T - T ,
- _“three concentric scales graduated, respec- 5. The “constructional “form. 6f slide 920
8 tively,- according to logarjthmic - cosine, "rule “illustrated in Figs. 1 to 4 of the
“sine.and tangent.scales. " . - accompanying drawings and described
-2, A slide rule according to claim 1, “with reference thereto. ~ .~ = .-
wherein _the medial disc is of laxger 6. The constructional form . of slide .
-diameter than the two outer discs, and "rule according to claim 5 modified as 25
- 10 the scale on each face of the medial disc - illustrated in Fig. 5 of the accompanying
“s located outside of a circle at least equal ‘drawings and described” with reference
ta_the overall diameter of the adjacent _thereto.. T

“outer disc.  Dated this 31st day of August, 1945, -

T 78, A slide rule “according to claim . MEWBURN, ELLIS & Cco., - :
16 1 - wherein~ the two -outer discs are " TO——72,"-Cha;ncéry- Lane, London, W.C.2. -
- framspavent. .. . .. ... T - - Charteéred Patent Agents. '

~ Leamington Spa: Printed for His Majesfy’s Stationery Office, by the Courier Press.—1947. Published at
" The Patent Office, 25, Southampton Buildings, London, W.C.2, from which copies,
. - price 1s.-0d. each (inland) 1s. 1d. (abroad) may be “obtained.
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[This Drawéng &s a reproductior of the Original ona reduced scale)
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