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PROVISIONAL SPECIFICATION.

Slide-rule or Computing Apparatus for Calculating Ship Stability.

I, Suirtey Brooxs  RALSTON,
“ Rosyth ”’, Glenburn Road, Bearsden,
Dumbartonshive, British subject, do
hereby declare the nature of this inven-
tion to be as follows:—

This invention relates to a slide-rule
or computing-apparatus for mechanically
calculating the G.M. or measure of the
initial stability of a ship, after the ship
has been inelined or heeled and the
degrees of heel ascertained by a
pendulum or other method, the term G.
M. denoting the distance or height of the
metacentre M above the centre of
gravity G of the ship. The ship may be
inclined by means of filling a tank on one
side of the ship with a known weight of

- water or by moving a known weight from

20

one side to the other of the ship or by
other means of using a known inclining
moment,.

The apparatus consists of a main body
or flat board or surface in which is
inserted a narrow board or slide capable
of a sliding movement and forming a
flush surface with the main body. On
the main body and slide are suitably

- engraved, printed or otherwise marked
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four logarithmic scales
respectively:—
Scale A—Displacement in tons.

Scale B—Inclining moment in foot-

representing

tons.
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Scale C—Degrees of heel or inclination
(spaced in terms of the tangent of the
angle or tan. 6).

Scale D—Height of G.M. in feet and
inches.

The scales A and D are carried on the
main body and the scales B and C on the
slide and arranged so that scale B slides
parallel to and against scale A whilst
scale C slides parallel to and against
scale D, or the scales may be otherwise
arranged to obtain the same result, say
upon a computing-apparatus of the circu-
lar, superpostd disc or other dial type.

The scales are made of such propor-
tions and are so placed in relation fo each
other that, on moving the slide or scale
B so that a known inclining moment is
placed opposite the known displacement
on scale A, the corresponding G.M. can
be read off from scale D opposite the
ascertained heel on scale C without any
calculation or reference to tables of
tangents or other methods used at present.

The above apparatus is designed to
eliminate the usual calculations used for
finding the G.M. of a ship, wviz.:—Dis-
placement = G.M. tan 6 = Inclining
moment. .

A scale A may be made to represent
the corresponding drafts instead of dis-
placements and the scale B may repre-
sent the corresponding ballast tanks
instead of moments or both displacements
and drafts may be shown on scale A and
both moments and tank marks on scale B.

Dated this 10th day of January, 1923.

JOHNSONS,
Chartered Patent Agents, -
41, St. Vincent Place, Glasgow, and
. 13, York Place, Edinburgh.
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invention 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 a computing-
apparatus for caleulating mechanically
the metacentric ‘heloht or G.M. {(a
measure of the initial stablhtv of a ship)
after the ship has been inclined or heeled

and the degrees of héel ascertained as by

reference to an inclinometer, for example
the term G.M. denoting Jche distance or
height of the metacentre above the centre

of @rawtv of the ship. The ship may be

mchned bv filling a tank on one side of
the ship Wl’rh a knowil weight of water
or by moving a known Welo'h’c from one
side to the other side of the ship or by
other methods of applying a known
inelining or heeling moment.

' Broadlv the” mvenhon conqs’rb i a

¢omputing-apparatus comprising a pair
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of relatively slidable (vectilinearly or
ourvﬂmeallv ‘members inscribed with
loganﬂumv scales” representative of dis-
placement in tons andjor draft, heeling
moment and/or ballast tanks deoreec of
heel and metacentric height: :

The apparatus consists of a main Dody
member or flat board or surface in or
on~ which iy mounted a  marrow recti-
linearly or curvilinearly movable slide,
the main body being plefelablv c]nn-
neled to receive the qhde so that the sur-
face of the slide may be flush with the
surface of the main Dody. On the main
hody and slide are qultabh inseribed four
lIogarithmic scales representiing respec-
tiv elv —

A TDisplacement in tons.

B—Heeling moment in foot-tons.

€ Metacentric height in feet
inches.

D—Degrees -of heel or inclination.

There may also be fitted within the
casing of the apparatus an inclinometer
which may conveniently be of the spirit
level ’cvne

Two scaleq say the scales A and D,
are on the main body, and the two o‘rherp,
say the scales' B and C, on the slide, the
scale B co-operating with the scale A and
the scale (€ co-operating with the
scale D.

The scales are so proportioned and are
so disposed in relation to one another
that, when the scale B is so related to
the scale A that a known heeling moment
on the seale B is indicated 0ppos1’ce a
known displacement on the scale A, the
corresponding (+.M. can be read off from
the scale C opposite the ascertained heel
(6) on the scale D without any other cal-
culation ot reference to tables of ’mn~
gents or other data,

and

In effect, with the described apparatus
there is calculated mec hanically the
quotient obtained by dividing the heel-
ing moment by the product ‘of the dis-
placement and degrees of leel, the
appardatus being apphcable to all-ships
or any ship for which .the above par-
ticulars are known.

The only formula involved is:—

Heeling moment
M. —
&AL D1<pla('emen’t x 6.

“Although, theoretically, 6 should “be
replaced bv tan 6, for the small angles
concerned it is sufhmenilv accurate to
take the angle itself. 6 in the formula is
expressed in circular measure but it is
conveniently measured on the inclino-
meter in degrees, and the multiplier 57.3
is incorporated in the scales of the slide
rule. .

Regarding the formula, therefore, # is
determined dlrec‘rl*\' frem an observation
of the inclinometer; displacement is
determined from-a reading of the draft
marks on the ship's hull, or otherwise.
The heeling moment is determined from
the weights applied for inelining the
ship and the distance from the centre
line at which thev act: hence, all these
three quantities being known, the ().
is found by-the \nnple arithmetical rule
given above, being calculated upon the
slide rule which has ordinary logarithmie
scales, but marked suitably for this par-
tlcular caleulation.

" As stated above, the heeling moment
may either be ascertained, as is well
known, by placing actual weights at a
measured distance from the centre line
of the ship or by filling with ballast
water certain tanks each of which repre-
sents a known or caleulable Leeling
moment. The scales of Leeling moment,
displacement, and inclination will thus
be standard for all ships, whereas tank
scales for heeling moment due to filling
particular tan]s and draft scales are
peculiar to each ship. An additional
scale may thus be applied to the standard
scale in such a way that the draft read-
ing for the ship in question appears
oppoute the displacement which it repre-
sents on the displacement scale of the
slide rule and the marking for each par-
tctlar tank is placed opposlfe the heel-
ing moment graduation to which it corre-
sponds.

Thus, in lieu of, or in addition to, the
scale A there may be provided for a par-
ticular ship a scale Al to represent the
corresponding drafts instead of displace-
ments and, similarly, for a particular
ship, a co- operatlnw scale B! to repre »ent
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the corresponding ballast tanks in lieu
of heeling moments.

In practice the relatively slidable mewm-
bers may bear permanent markings
representative of the said scales A, B,
and D and slips suitable for the par-
ticular ship may be applied to these
members to represent either or both of
the scales A' and B! or auxiliary mark-
ings representative of either or both of
the scales A! and B! may be inscribed on
the relatively slidable members.

Two embodiments of apparatus accord-
ing to the invention are illustrated in the

-accompanying drawings,

In the embodiment shown in Fig. 1 the
flat board 1 is formed with an annular
groove in which is received for circular
adjustment an annulus or dise 2 to which
is connected an operating knob 3. The

scales A, B, C and D are in concentric -

relation, the relative movement of the
scales being effected by manipulation of
the knob 3. The auxiliary scales A! and
B! may be inscribed on the board 1 and
dise 2, respectively, or may be inseribed
on arcuate slips applied to these
members,

‘Within the casing 4 of the apparatus

.1s mounted an inclinometer 5 for indicat-

ing the degrees of heel.

In the embodiment shown in Fig. 2
the scales A and (' are inscribed on a
grooved board 6 and the scales B and D
are inscribed on a slide 7 fitted to the
groove. The scaled A! and B! are indi-
ated by dotted lines.

Having now particularly described and
ascertained the nature of my said inven-
tion and in what manner the same is
to be performed, I declare that what I

claim is;—

1. A computing apparatus comprising
a pair of relatively. slidable or rotatable
members inscribed with logarithmic
scales representative of displacement in
tons and/or draft, heeling moment

-and [or ballast tanks, degrees of heel, and

metacentric height, arranged for opera-
tion substantially as described to calculate
mechanically the G.M. of a ship.

2. Computing apparatus as deseribed
and illustrated in ¥1g. 1 or in Tig. 2 of
the accompanying drawings.

Dated this 11th day of September, 1923,

CRUIKSHANK & FATRWEATHER,
29, Saint Vincent Place, (Hlasgow, &
(5—66, Chancery Lane, London, W.C.,
Agents for the Applicant.

Redhill: Printed for His Majesty’s Stationery Office, by Love & Malcomson, Lid.—1924,
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[This Drawing isa reproduction of the Original on a reduced scale /
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