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COMPLETE SPECIFICATION.

Improvements in Caicﬂla.ting Rules.

I, JerMram Liasx Mawnson, of 37, Lombard Street, West Bromwich, Engineer,
do hereby declare the nature of this invention and in what manner the same is
to be performed, to be particularly described and ascertained in and by the
following statement:— ;

- The present invention relates to improvements in slide rules for assisting in
the calculation of problems on springs, comprising one or more parts movable
relatively to each other and bearing logarithmic or the like scales, and adapted
to co-operate with one or more cursors, of the type in which a correction value
scale or a logarithmic scale corresponding to the ratios of a series of varying
factors to the factor taken as constant in the graduation of one or ‘more of the
normal scales of the rule, is provided preferably on the slide, which by a
further manipulation of slide and cursor allows for the correction of any value
determined by the usual manipulation of the scales and cursor, for a factor
different to that forming one of the fixed factors in the preliminary calculation.

It has been proposed to provide correction scales for various metals, on slide
rules for calculating dimensions of metal bars, angles and the like. o _

According to the present invention a scale of this type for springs is improved
by the addition of graduations whereby with the assistance of a cursor any
calculation for round wire which has resulted in the attainment of a quotient
may be corrected to give the equivalent quotient for square wire or for rectangu-
lar wire of any desired dimension of cross-section.

Further the slide may be provided with scales for allowing .the length and
weight of wire forming the spring to be determined.

Two different scales capable of solving various problems in connection with
the calculation of wire springe are illustrated in Figures 1 and 2 of the accom-
panying drawings, but 1t is obvious that these may be placed back to back to
form a single instrnment if desired. '

Figure 3 shows an additional form of centre scale or slide which may obvicusly
be placed on the reverse side of the centre slide of Figure 2.

The device consists of a body e having the usual central groove adapted to
receive a slide & which may be of greater length than the body a. The body a

“has a scale ¢ upon it, whieh in the above instance corresponds to the load in

pounds per inch of deflection of a spring. This scale ¢ co-operates with a
scale d, which in the above instance corresponds to the numher of free coils.
On the other edge of the slide b is arranged a graduated scale ¢ which corre-
sponds to the diameter in inches of the wire of which the spring is manu-
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- factured. This scale e co-operates with a scale f on the body @, which’ corre-
sponds to values of the mean diameter of the coils of a coiled spring. "The
calculations can be effected on this slide rule by means of a sliding cursor with
reading wire or mark g in known manner.

It will be seen therefore that this instrument allows of all calculations for
springs -involving the factors of the mean diameter D of the coils, the diameter
of the wire d, the number of free coils N, and the loading W on the spring.
If desired, a further scale % may be provided corresponding to the empirical
numbers of the standard wire gauge (S.W:@3.), or other gauges. ~~ ~ -
Supposing now that the scales are graduated for circular cross section of
coil, then to allow of determinations to be obtained for rectangular wire for
instance, it will be necessary to make a certain correction of any determined
value. This correction can be effected, according to the present invention, by,
the addition on the slide b of a correction scale 7. - Again supposing the scale
to be graduated for steel of a given modulus of elasticity, then if it is desired
to calculate for, for instance, brass springs, it will be' necessary to make a cer-
_ tain correction of any value determined for steel, but for this purpose according
to the present invention, the slide b may be provided with a further correction
scale & graduated to the logarithmic coefficients of the ratios of the moduli of
"elasticity of varying substances to the modulus of elasticity of steel.
Similarly in the case of the scale illustrated in Figure 2, here the body ! has
again the usual central depression or groove m in which moves a slide n. The
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slide » has & scale 0 upon it corresponding to the load on the spring adapted to,

co-operate with a scale p on the body I corresponding to the mean diameter of
- the coil of the spring. ‘ ST
The slide n also has a scale g corresponding to the diameter of the wire which

co-operates with a scale » on the body corresponding to the stress in pounds per
square inch. '

With these scales calculations may be effected in known manner by means of-

the reading wire s, or mark on the cursor. -

The slide » is provided, according to the present invention, with a gradua-
tion T to allow for correction to be made for square wire and with a scale ¢
to allow for correction for rectangular wire of differing dimensions.

In the case of the slide » shown in Figure 3 scales v and w are provided
corresponding respectively to the number of coils and to the diameter of the
wire arranged to give the total weight of the spring in co-operation with the
scale 7 on the body, whilst correction graduations # may be provided for vary-
ing factors, and also a logarithmie scale ¥ being a corrective device for rect-

angular values, and a scale z enabling rapid calculation to be effected for the.

weight of a number of coils of the spring. . ,
By the scale of the present invention it is therefore possible to calculate com-

pletely on the slide rule without mental endeavours, problems involving the,

following formula:—

SWDHhn
Gd* .
Taking this formula by way of example, where 8 equals unity, and W equals
the load per inch of deflection, then , _
_ 18 W D*n
. T G 44
.0=log. Wi+3 log. D+log. n-4 log. d - log. —g

8=

or
G
_log. W=3log. D - ( 4 log. d+log. -:T) +1og. m.

The markings follow from this, the principle for other formule being similar.
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It will b..e noticed that a aouble_sca,le is used in this particﬁlar instance to
obtdin larger divisions. For square wire the formula— "
- S 62 WDn

TG
where b is the side of the square, will be used. It is also possible to calculate
for stress from the formula— -

8L D
fs=ﬂds -

where L is the load which will be for round wire, or from the formula—

754 L, D
h=—7w

which will be for square wire (where f, is the shear stress on the material).
Now the rule will be only graduated according to one of these formule; the
ratio of the formula for square wire to the formula for round wire being
expressed as indicated for instance at the left hand end of the correction
device ¢ (Fig. 1). . _ )
The following further formula can also be calculated, for the length of a

spring—
For the weight of a spring—
Dxnxax (% d%) x density.

Dxnxn

In the case of square wire 4® will be used instead of —:i—d? and then of course

the weight per number of coils can”be calculated. This correction device is
indicated at z (Fig. 8). '

As an instance of the use of the rule to find the diameter of wire (““d’’) of a
spring having a mean diameter of 3” and 35 free coils with a rate of loading

~ of 100 pounds per inch ; the slide b will be displaced until the value 100 on the
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scale ¢ lies below the value 35 on the scale d, then the cursor g is brought over .
the value 8 on the scale f whence ‘“d’’ will be immediately obtained on the
scale ¢ and will be shown as .5”. Thig is for round wire. If a correction for
square wire is desired, the slide & will require to be displaced a distance corre- -

-sponding to that indicated between the line sg and the line »d on the correction

device . That is to say, the cursor g is brought over the line indicated with a
star on the correction device ¢ and the slide b is moved until the sq¢ mark comes
under the cursor. - The cursor is moved back to the reading 3”, the mean dia-

.meter on the scale f, and the size of the square wire is given underneath as

.4617 on the scale e.

The correction devices for various materials such as brass, German silver,
etc. having varying moduli of elasticity, can be found in a similar manner on
the correction device at & ; that is to say, that, supposing the above value in the
problem taken by way of example has been obtained for steel spring and it is
required to find the same value for brass spring of round section, then the
slide is so placed that .5 on the scale e will be opposite 3 on the scale f, then the
cursor is brought over the starred line on the correction device k (Fig. 1), then
the slide is moved until the value 6, being the corresponding modulus of
elasticity for brass lies underneath the cursor g, when the cursor g can be
returned to the value 3 on the scale §, and the size of the round bhrass wire will
be given as approximately .595 inches.

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

1. A slide rule of the type described, in which graduations are provided on
the slide for permitting immediate revision of a calculation from a quotient
determined for round wire to a desired equivalent quotient for square or rect-
angular wire substantially as described. Ny ‘

2. A slide rule of the type described having additional scales enabling the
length and weight of a wire forming a spring to be determined, the rule
enabling the calculations for the characteristics of a spring to be determined,
substantially as described.

. 3. A slide rule for assisting in the calculation of problems on springs, con-
structed and arranged to operate substantially as described with reference to
the accompanying drawings.

Dated this 22nd day, of February, 1917.

. For the Applicant, -

W. P. THOMPSON & Co.,
6, Lord Street, Liverpool, and at

Bradford & London,
Chartered Patent Agents.-

Redbill: Printed for His Majesty’s Stationery Office, by Love & Malcoinson, Lid.—1918.
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114;,321. MANSON'S COMPLETE SPECIFICATION.

7 ) { 1 5REET )
f{g.l.
D. mean oia of Cons ] l s 4 1 ~ -
! 12 B s 5 T 8 Sy e [P S Ol A il b/,
' 1 1] I 1 } S 1 | O | B IO DG O 0 E I Y O N O A D I M O i
: -osj T —1 LJ_J”J'IIIIIIIIII}}_U-HI IR i T 1e
] v )  dws DwnoorWer |.p . 3 sy i s 16 Iy l5 Lo lfw G DI TLnzmms]
S S AR L AR O Tt A ]l CECIIESWE TR~ i . ¥ bl
- i ey RN oo T T TLIE A - - - +B
— I N RN S A O 1 A IR 01111 VR Reer LT BT T BT | .
g A 1400 DO N 1501101 O 0 5 0 A 6 0 0 A T T T T .
d LY T S " T P A Y —g "
3000 200 1hoe W, Rare. lbs prr nch. i - . AR 7
. Ay
7
l}g. 2. .,
. z .
___________ A
]I -
0 ry P ety 2% Lerasi0, 45 120 Dol d ror Soun Heront)
o I ' =TI T | Jzows. .
Yoo 'Mmlﬂ(? W0SFT B 4 Ii" ‘6 4 3 -3 E

5q T T30 soste 36 o EInr . n ~S L m
Rm% lg o 1 5 -3 * 5 b 4 d §
H== I -

u . a
[ OITFTT T T JOTTIT [T M EeR ar REEET T —; e R ~
mwo. T006x g =3 -my Sous Hergar X T iEnGTe ES = a .
z ey e d (rawaen] .

: MalgrkSons. Photo-Litho




[This Drawing is a reproductionof the Original on.areduced seale/

114,321.

MANGSON'S CoMPLETE SPECIFICATION.
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