10

20

30

- 35

40

N° 12,966 AD. 1915

Date of Application, 10th Sept., 1915
. Complete Specification Left, 10th Mar., 1916—A_acepted, 17th Aug., 1916

PROVISIONAL SPECIFICATION. |

An Improved Slide Rule.

! . .
"I, Witniam Fearon Broww, of 2, Kingsdale Avenue, Higher  Tranmere,
Birkenhead, Cheshire, lngineer, do hereby declare the nature of this inven-
tion to be as follows:— : . o

This invention relates to an improved slide rule by means of which the

weight and cost of metal plates, angle bars, tubes, discs, round or square bars,
or the like, may be rapidly and simply calculated.

According to this invention the rule comprises a series of scales, some fixed
and others movable, by means of. which the component factors, such as length,
breadth, and thickness, way be first multiplied together to give the weight,
and the weight so obtained then multiplied by the rate per unit of weight
and the result read off on a cost scale. :

In a suitable construction, the rule comprises a fixed scale of lengths, which
may be termed the A scule, a fixed seale of weights which may be termed the

" D scale, and a fixed scale of costs to be termed the F scale. Mounted between

the fixed A and D scales are two movable elements, primary and secondary;
adjustable relatively to- each other and when so adjusted capable of being
moved as a whole relatively to the A and D scales. The primary movable
element contains a B scale corresponding to breadth of plate, mean diameter
of tube, sum of depth of flanges of angle bar, or the like, and a B! scale corre-
sponding to diameter of round solid bar, or side of square bdr, or the like, and

- . - - . i . T - . - .
a series of index puinters, such as, i index for dises, an index for plates,
) -

bars, etc., and a « index for tubes. The secondary element contains a C scale

of thicknesses in legal standard wire gauge, and in say, twentieths and tenths
of an inch, or otherwise, and a series of coefficient graduations corresponding
to the various specific gravities of different metals. The secondary element
also contains the index pointers for round or square bars A third movable

element is mounted to slide between: the fixed D and F scales, and eontains
scales of rates per unit of weight, such as an E scale of rate per pound:

avoirdupois and an X?* scale of rate per cwt: 'This third element also has an
index pointer or pointers by which the costs are read off on the cost scale.

The operation of the rule will be best understood by illustrating how some
examples may be worked. - : '

To find the weight of a rectangular steel plate 12 feet long, 3 feet wide,
and 7/,ths of an inch thick. Slide the primary and secondary elements
relatively until the plate index on the primary element is opposite the gradua-
tion corresponding to steel. The rule is now set for working in steel plates
and the primary and secondary elements move together as one slide. Then
slide both elements together until 3 feet-on the B scale is opposite 12 feet on
the A scale. Then opposite 7/,ths on the C scale read off the weight of the
plate on the D scale. A similar operation iy effected when it is required to find
the weight of an angle bar, the sum of the depth of the flanges of the angl
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bar oﬁ the B scale being-sct opposde the-leugth of th_e bar. _Wheﬁ estimating

.the‘ weight of circular or elliptical discs,- the _:Ii, index for discs is used in

lieu of the plate index of the pfevidus example, thiq—} index for discs -being

set opposite the graduation corresponding to the specific gravity coeflicient of
the particular metal required. Similarly in the case of finding the weight of
tubes, the = index for tubes is first set opposite the required specific gravity
coefficient when adjusting the primary and secondary elements.

To find the weight of cast iron round or square bars, say, of two bars 8 ieet
long by 2 ins. diameter, and 2 in. by 2 in. square.

Move the primary and secondary clements relatively until the plate index
is opposite the coefficient for cast iron. Then move the elements together until
the graduation of 2 in. on scale B! is opposite the graduation 8 feet on seale A.
Then read off the weights of the two bars on the fixed weight scale 1) opposite
the index pointers for round and square bars on the scale C.

To find the cost from the weight, the third element is moved wuntil the
particular rate per unit of weig ht on the rate scales of this element is opposite
the weight just ascertained, when the cost may be read off on the cost scale

" opposite the index pointer of that particular rate scale.

'The apparatus may be provided with a curser if desired.
Dated this 9th. day of Suptembel 1915.

‘For the Appllca.nt ;

. A. J. DAVIES,
i _ Patent Agent by ]hxammatmn
; : . 37, Moorfields, Liverpool. =
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o .~ COMPLETE SPECIFICATION.
- An Imprbvec'l. Slide Rule. = -~ - . "~ .

WILLIAM Fraroxn Brown, ot 2 Kulgsdale Avenue, ngher ']‘ ranmere,
Bnkenhead Cheshire, ]yngmeel do neleby declare the nature of this ‘inven-
tion and in what manner the same is to be performed, to be particularly
described and ascertained in and by the following statement :—

This invention relates to an improved slide rule by means of which  the
weight and cost of metal plaies, angle bars, tubes, discs, round or square ba1s
or the like, may be rapidly and simply calculated. -

Slide rules have been previously proposed for calbulahng the weight nf
plates aud round or flat bars and tubes of circular section, such rules having
relatively slidable scales of breadth, thickmness, lergth, and width, and having
coefficient gladuatlons of different SPemﬁc gravities: marked ona cursor slidable
over the scale. With such an arrangement the calculation being first effected,
and the correction then made by’ the cursor for the correct coefficient, error
is liablé to occur by. reason of. not eolrectly pl.lc,mg the cursor aftel each
primary ca]culatmn Further, where a' numbm of graduations are on the
cursor_it is difficult te 1ead thlough the latter on to the scaled 'of the rule,
and only a limited number of graduations on the cursor-can be used,

According to this invention the rule comprises a sexries of scales, some- fixed
and others movable, by means of which the component factors, such as length,
breadth, and thickness, may be first multiplied together to o'1ve the We1g11t
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and the weight so obtained then multiplied by the rate per unit of weight,
anid the result read off on a cost scale. The distinguishing feature of the
invention lies in the fact that certain of the movable scales are first relatively
adjusted, according to the character of the material. The rule is thus made
into a steel, copper, zinc, or other rule at the. start, and.the calculation then
proceeds. 'The invention comsists in a slide rule comprising the combination
of features set out in the first claim and not in such features taken separately
or in other combinations. )

A slide rule in accordance with. this invention is illustrated in the accom-
panying drawings, iu.which, Fig. 1. is a front view of the rule, and Fig. 2.
a cross section, Fig. 1. being extended for the sake of clearnmess over three
sheets of drawings, the part 0? the rule shown on Sheet 1 joining to that shown
on.Sheet 2 at the line A—A and the part of the rule shown ou Sheet 2 join-
ing up to that shown on Sheet 3 at the line B—B.

In a suitable construction, the rule comprises a fixed scale of lengths,
marked A, a fixed scale of weights marked D, and a fixed scale” of costs
marked ¥. Mounted between the fixed A and D scales are two movable ele--
ments 1, 2, primary and sccondary, adjustable relatively to each other and
when so adjusted capable of being moved as a whole relatively to the A and
D scales. The primary movable element 1 contains a B scale corresponding
to breadth of plate, mean diameter of tube, sum of depth of flanges of angle
bar, or the like, and a B! scale corresponding to diameter of round solid bar, or

. . . - . T ..
side of square bar, or the like, and a series of index pointers, such’as, vy index

for discs, an index for plates, bars, etc., and a = index for tubes. The se(':ondary
element contains a C secale of thicknesses in legal standard wire gauge, and in
say, twentieths and“tenths of an inch, or otherwise, and a series of coefficient
graduations corresponding to the various specific gravities of different metals.
The secondary element alse contains the index pointers for round or square
bars. A third. movable element 3 is mounted to slide between the fixed D
and F scales and contuins scales of rates per unit of weight, such as an E scale
of rate per pound avoirdupois and an El scale of rate per cwt. '

This third element also has an index pointer or pointers by which the costs
are read off on the cost scale. h

The operation of the rule will be best understood by illustrating how some
examples may be worked. N

To find the weight of a rectangular stecl plate 12 feet long, 3 feet wide,
and 7/,5ths of an 1meh thick. S ‘.

Slide the primary and secondary clements 1, -2, relatively until the plate
index on the. primary element is opposite the coefficient graduation correspond-
ing to steel. The rule is now set for working in steel plates and the primary
and secondary elements are moved together as one slide.” Then gslide both
elements together until 3 feet on the B scale is opposite 12 feet on the A scale. -
Then opposite 7/,ths on the G scale read off the weight of the plate on.the
D scale. A similar operation is effected when it is required to find the weight
of an angle bar, the sum of the depth of the flanges-of the angle bar ou the

- B scale being set opposite the length of the bar on the A scale.: When

estimating the weight of circular or elliptical dises, the Z --index for di‘scs.

. . . . o - " - N . aT .
<18 used in lieu of the plate index of the previous example, this — index for

4

discs being set opposite the graduation corresponding 1o the specific gravity
coefficient 'of the particular metal required. Similarly in the case of finding
the weight of tubes, the « iudex for tubes is first set opposite the required
specific gravity ‘coefficient when adjusting the primary and secondary cle-
ments 1, 2. _ . . ) T ) : i
- To find the weight of cast iron round or square bars, say of two bars 8 feet
long by 2 ins. diameter, and 2 in. by 2 in. square. ;
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Move the primary and sécondury‘elements 1, 2, rclatively until the pl:'rie'

and bar index is opposite the coeflicient for cast iron. Then move the clements
" together until the graduation.of 2 in. on scale B! is opposite the graduation
8 feet on scale A. Then read off the weights of the two bars on the fixed
Weilght scale D opposite the index pointers for round or square bars on the
scale C. ' : .

To find the cost from the weight, the third element 3'is moved until the
particular yate per unit of weight on the rate scales of this element is opposite
the weight just ascertained, when the cost may be read off on the cost scale
opposite the index pointer of that particular rate scale. ’ “ :

The various scales on the rule are graduated on a logarithmic basis and
the positions of the coefficient graduations are obtained In the first instance
by a trial calculation, the answer to which being known, their positions are
determined. There is no necessary fixed radius or position for the scales A, B,
and ‘D, they can be placed in any arbitrary position, but the C scale of thick-
ness must be laid out in such a position that when, for example, the gradua-
tion 1 foot on the B scale is set against 1 foot en the A scale then the gradua-
tion 1 inch on the C scale of thickness must be opposite the reading on the
weight scale D indicating the correct weight of a square foot of, say, steel
1 inch thick. This determines the position of the thickness scale for steel

[,

.10
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20

and a coefficient graduation for steel is made on the C scale opposite the index -

pointer on that scale which may be placed in any desired position on, the
movable element carrying the scales B, B!, the coefficient graduations on ©
for other metals being determined by tridl calculations, or from the difference
of their specific gravities relative to that of stcel. Also there is mno fixed
position of the cost scale F or the rate scales E, E', relatively to the weight
scale D, but the index pointer on the rate per lb. scale E must be marked
in sach a position that when, for example, the graduation corresponding to
1/- on the I scale is set against 1 1b. on the weight seale D, the jndex pointer
must then be opposite the graduation of 1/- on the cost scale F. The same
remarks apply to the position of the rate per cwt. scale L'

. Having now particularly described and ascertained the mnature of my said
invention, and i what manner the same is to be performed, I declare that
what I claim is:— .

1. A slide rule, for calculating the weights of metal plates, angle bars,
“tubes, discs, or the like, comprising fixed length and weight scales, a primary
movable element containing a scale of breadth of plates, mean diawneter of
tubes or sum of flanges of angle bars, another scale of diameters of round
solid bars or sides of square bars, index pointers corresponding to the different
classes of articles the weight of which is to be calculated, a secondary movabie
element containing a sczﬁe of thicknesses, and a series of graduations corre-

sponding to the specific gravities of different materials and index pointers for

round and square bars. _

2. In a slide rule, as claimed in Claim 1, a fixed scale of costs and a movable
element containing a rate per unit of weight scale and pointers adapted to
indicate on the cost scale the required cost of the article.

3. The improved slide rule substantially as described and shown in the

‘accompanying drawings. '

Dated this 8th day of March, 1916. -

For the Applicant,

A. J. DAVIES,
- Patent Agent by Examination,
. 37, Moorfields, Liverpool.

Redhill: Printed for His Majesty's Sfationery Office, by Love & Malcomson, Ltd.—19186.
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[ This Drawing ts a.reproduction of the Original.ona reduced. scale)]
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[ This Drawing is a reproduction.of the Original ona reduced scale]
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