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PROVISIONAL SPECIFICATION.
An Improved Slide-rule tor Computi_ng and Calculatipg- Purposes.

I, Francis CHARLES KarMaRr, of 88, Thorndale Road, Waterloo, near Liverpool,
in the County of Lancashire, Oficer of Customs, do hereby declare the nature
of this invention to be as follows:— ‘

My invention velates to an improved slide-rule for computing and calculating
purposes. _ ~ : _

This invention is essentially characterised, (1) by the employment of a single
radius of logarithmieal divisionsin operation with aline of segments broken into
two equal parts; (2) by the employment of another single radius of logarithmical
divisions in operation with its own counterpart; and (3) by the introduction of
two sub-divided section enlargements of the same, ‘as an auxiliary help.

The rule in question, which may be made in wood, ivory, or other suitable
material, consists preferably of two narrow flat pieces of boxwood, kept at an
even distance apart by brasses at each end, to allow of another piece, a trifle
longer, sliding freely between them on the fongue and groove principle.

The' length of the rule depends upon the length of the radius chosen. 1 prefer,
however, a, 20-inch radius, allowing a rule of 22 inches in length, with wide
and clear sub-divisions. : :

The computing rules hitherto in use are constructea on the double-radius prin-
ciple, which, in my opinion, produces an unnecessary repetition of figures, and an
expenditure of space which might be more profitably employed in widening ihe’
subdivisions, and rendering them legible, and at the same time complete.

These objections I here seek to remedy by the following means:—Utilising
both sides of the rule, one side is occupied thus: I place on the slide Fig. 1 (@),
Fig. 3 (2) a single radius of logarithmical divisions in upper and lower position.
On the upper stock Fig. 1 (3), Fig. 8 (&) I place the commencing half of a line’
of segments for lying casks; and on the lower stock Fig. 1 (¢), Fig. 3 (j) the
tevminating half of the same linc; the point of severance occurring at seg-
ment “ 37.” The four extremities of this broken segment line Fig. 1 (3), Iig. 3 (}3,
Fig. 1 (¢), Fig. 3 (y) are distinguished on the rule by the letters A, B, C, D, to -
indicate the four definite bung-setting positions. ‘

The other side of the rule is occupied thus: I divide the-slide into two parts
by aline extending the whole distance of its length. On theupper part ¥ig. 2 (d),
¥ig. 4 (I) T place a single radius of logarithmical divisions. On the upper
stock Fig. 2 (¢) Fig. 4 () I place another single radius of logarithmical divi-
sions. These operating together perform mechanically all proportional, percen-
tage, and multiplying calenlations—it being understood that both extremities of
the upper line become setting-points.  On the lower part of the slide Fig. 2 (f),
Fig. 4 (m) I place a 10-fold enlargement of ‘a section of the before-mentioned
logarithmical radius, extending from 130 to 170 inclusive, and decimally sub-
divided. On the lower stock Fig. 2 (g), Fig. 4 (») I place a similar 10-fold
enlargement, extending from 100 {o 127, also decimally subdivided. = These

-operating together facilitate the rapid multiplication of numbers lying hetween

their respective limits.
Dated this Twenty-third day of September 1899.
: : FRANCIS C. FARMAR,
Applicant,

(Pries 82
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Farmar’s Improved Stide-rule for Computing and Culculating Purposes.

COMPLETE SPECIFICATION.
An Improved Slide-ruie for Computing and Calculating Purposes.

T, Fravers Cuaries Farmar, of 38, Thorndale Road, Waterloo, near Liverpool,
in the Couniy of Lancashire, Officer of Customs, 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:—

1—My invention relates to an improved slide-rule for computing and calculat-
ing purposes.

2. _This invention is essentially characterised: (1) by the employment of a’

single radius of logarithmical divisions, in operation with a line of segments
broken into two equal parts; (2) by the employment of another single radius of
logarithmical divisions in operation with its own counterpart; and (3) by the
introduction of iwo subdivided section-enlargements of the same, as an auxiliary
help.

31.)—The rule in question, which may be made in wood, ivory, or other suitable
material, consists preferably of two mnarrow flat pieces of boxwood, kept at an
cven distance apart by brasses at each end, to allow of another piece, a trifle
longer, sliding frecly between them on the tongue and groove principle.

4 —The length of the rule depends upon the length of the radius chosen, and
will vary according to the degree of clearness and perfection required.

5.~The logarithmical slide-rules hitherto in use for similar computing purposes,
are constructed on the double-radius principle, which, in my opinion, produces
an unnecessary repetition of figures, and an expenditure of space which might be
more profitably utilised in widening and completing the subdivisions.

6.—It is not essential that both sides of the rule should be marked. All the
figuring may, if desired, be placed on the one side: but this would necessitate
the further widening of the rule, and the introduétion of a second slide, which
would be likely to prove inconvenient in practical use.

7.—Therefore, preferably utilising both sides of the rule, one side is occupied
thus : — : )

* 8.—1 place on the slide (Fig. 1 b) a single radius of logarithmical divisions, in
upper and lower position. On the upper stock, I place the commenecing half of
a line of segments, which may be either lying segments, as shown separately in
Fig. 1 (a), or standing segments, as shown conjointly in Fig. 3 (a)—the breakage
. of the segment line constituting the fundamental principle of the invention. And
on the lower stock—Fig. 1 (¢), or Fig. 3 (¢), as the case may be—I place the
terminating half or complement of the same line or lines. The point of breakage
or severance will occur, in the case of lying segments, at 37 (Fig. 19), and in tﬁef
case of standing segments, at 84 (Fig. 49). The four extremities of such broken
segment line or lines are distinguished on the rule by the letters A, B, C, D, to
indicate the four definite bung or length-setting positions,

9.—The other side of the rule I occupy thus;—

10.—1 divide the slide into two parts by a line extending the whole distance of
its length. On the upper part (Fig. 2%) I place a single radius of logarithmical
divisions: and on the upper stock (Fig. 2*) I place another single radius of
logarithmical divisions—the one being a counterpart of the other. These operating
togethet perform mechanically all proportional, percentage, and multiplying cal-
culations—it being understood that both extremities of the upper line mow
become, and are hereby constituted, setting-points. On the lower part of the
slide, I place a ten-fold or other suitable enlargement of a section of the before-
mentioned logarithmical radius. Fig. 2 (¢) illustrates such an enlarged section,
extending from 130 to 170 inclusive, and subdivided. On the lower stock, I place
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a ten-fold or gther suitable enlargement of another section of the same logarith-

* miecal radius. ig. 2 (d) illustrates such an enlarged section, extending from 100
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to 127 inclusive, and subdivided. These operating togeth_er __faciliti_zte_ the rapid
multiplication of numbers lying between their respective limits. Similarly, any

.other gections may be taken and enlarged within the limits of the rule.

11.—The main object intended to be served by my invention, is to provide a
portable slide-rule, capable (1) of computing with more clearness and exactitude
the ullage-quantities in lying or standing casks, whosé full contents have been
already ascertained; and (2) of calculating with greater rapidity and certainty
any ordinary proof-quantity from any given ullage and strength.

12.—The method of working this rule is as follows, from which it will be seen
that there is introduced a new principle in slide-setting, and in the general mode
of rule manipulation. ' .

18.—The four extremities of the broken segment line or lines are, as already
stated, distinguished on the rule by the letters A, B, C, D, to indicate the four
definite bung or length-setting positions. [Vide Figs. 1 and 3]. Thus:—

14.—Setting the bung-dimension, or length-dimension (according as the cask is
lying or standing), to A, we get the segments for vacuities or ullages under an inch.

15.—Setting the bung or length to B, we get the segmenis for vacuities or
ullages over an inch—up to jth of the bung or length. :

16.—Setting the bung or length to C, we get the segments for vacuities or
ullages over jth of the bung or length—up to 10 inches.

17.—Setting the bung or length to D, we get the segments for vacuities or
ullages over 10 inches—up to the extreme limait. _

18.—T'he segment thus found is to be set, on the reverse side of the rule (Fig. 2),

~ to either extremity of the upper line [(a) or () |—that is, the left 100, or the

30

40

right 100—whichever will bring the required figures within mutual ¢ompass: the
reading being that familiarised by all logarithmical slide-rules. _
19.—The proof-quantity is obtained by setting the strength to either 100 in like
manner, whereupon the rule indicates the required result by showing how much
is to be added 1o, or deducted from,.the ullage, according as the spirit is over-
proof or underproof. But when both ullage and strength are very high, it is

preferable to usc thé enlarged divisions [Fig.'2 (¢) (d)], and thus get the proof-
quantities direct. . . .

 20.—Having now particularly deseribed and asceriained the nature of my said
1Inwll,nfmn_, and in what manner the same is to be performed, I declare that what
I claim is:— .

A tlide-rule having marked on it:—

1.—A single radius of logarithmical divisions operating with a line of segments
broken into two equal parts—the said segments being either for lying casks, or.
standing casks, or both:—

21.1—-A single radius of logaritlimical divisions operating with its own counter-
part:—

3.—T'wo subdivided section-enlar
auxiliary help.

gements of logarithmical divisions, as an

Dated this Yleventh day of June 1900.

FRANCIS C. FARMAR,
Applicant. ’

Redhill: Printed for Her Majesty’s Stationery Office, by Malcomson & Co., Ltd.—1900.
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