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Application Date’ Mar..i. 1920.  No. 6786/20,
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Complete Accepted s June 1, 1921,

PROVISIONAL SPECIFICATION.

Improvements in Slide Rules.

I, Eowarp JonEs, trading as Dring
and Fage, Scientific Instrument Maker,
56, Stamford Street, London, S.E. 1,
British subject, do hereby declare the
nature of this invention to be as
follows:—

The invention consists of an improved
slide rule for the following purposes.

1. To find the quantity of water
required for reducing spirits, the con-
traction in bulk, which takes place in the
operation, being allowed for.

9 To find the amount of contraction
in bulk, in reducing spirits.

“3. To calculate the change in value,
when spirits are reduced from one rate
of strength to another.

The rule is composed of three parallel
pieces of wood in a frame, each of these
‘. fitted on the internal edge with a
groove, so that the slide may move
freely between the first and second, as
well as between the second and third.
The slide is composed of two pieces, each
of which has one end protected with
brass, the slide being completed when
the brass ends are fitted together. It is
used for both faces of the rule.

That part of the slide which has the
brass end on its left, is graduated on
upper and lower edges with a logarith-
mic scale beginning at 1 and ending with
14, on both faces. The other part of the
ide has a similar logarithmic scale on
one face beginning with 1 and ending
with 10 at the brass end. On the other
face a line of strengths is graduated for

[Price 1/-]

pricing purposes. The graduations in
11 caves ave marked on upper and lower
edges of the slide.

Qpcoxp Face or RULE.

When the slide (with the logarithmic
line of numbers) is placed in the upper
groove, the line above it is marked with
strengths required, such strengths mnot
being underproof ; and the line below it
with strength differences. The line of
strengths required includes strengths
between 60 overproof and proof, and the
line of strength differences begins at b
on theé right and ends at 70 on the left.
Both these lines may be considered as
¢ peversed ”’ lines, as the numbers on
hoth increase from right to left. The
Jide is used with both these lines, to
ascertain the total amount of water
including contraction, required in an
operation of reduction.

When the slide is similarly placed in
the lower groove, the line above it is
marked with strengths required, all
underproof from 1 to 50 underproof.
The line below it is marked with differ-
ences of strength, beginning at 5 on
the right, and ending at 70 on the left.
These lines are also “ peversed ”’ lines,
and arve both used with the slide to ascer-
tain the total amount of water, including
contraction, required in an operation of
reduction of spirits.

Dated the 24th day of February, 1920.

EDWARD JONES.
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COMPLETE SPECIFICATION.

Improvements in Slide Rules.
I, Erxest Kixe ALLEN, of the Public traction. The novelty here consists in
Trustee Office, Kingsway, W.C. 2. the use of the special scales marked M
- ssistant_Public Trustee, on behalf of and R. These are larger in radius than
Oswald Richard Arthur Simpkin, ‘the the scales on the slide to which they are

o Public Trustee, Legal Representative of adjacent; and they are ““reversed”, 55

Edward Jones, deceased, late of 56, that is, the numbers which the gradua-
Stamford Street, S.E. 1, do hereby tions represent increase from right to left,
‘eclare the nature of this invention and and in this way the contraction in bulk
in what manner the same is to be per- 1is allowed for, in calculating the quan-

10 formed, to be particularly described and tity of water required. With the object 60
ascertained in and by the following of obtaining greater accuracy, the special
statement: — ) scale marked M has been constructed to

- . ists of an improved D¢ used when the strength to which the
vlhe invention consists of an Improve spirit is to e reduced is not under proof
_ Sllfie r‘ule ‘ior the f-ollomng purposes, strength. The special scale marked R

15 1. To fmd the quantity of water constructed for use when reducing to
required for redumpg spirits, ﬂle, con-~ strengths which are under proof. I
fraction in bulk, which takes place in the 27055 1ot there is practical, but not
uperation, being 3110“"9‘1_ for. . absolute agreement in results between

2. To find ’che.a_m‘ount of (‘ontrac’u'on the method here referred to, and that 70

20 in bulk when spirits are reduced with referred to in the preceding paragraph

water. 7 both ~ methods  being subsequently

3. Generally, for caleulating pur- Jescribed.
poses, In connection with proofing, blend- The invention is shown on the accom-
ing, and reducing wines and spirits. panying drawings, on which are repre- 75

25  Logarithmie slide rules have been Pro-  sented:—
posed previously wherein scales were Figure 1. One face of the rule.
provided enalbling the contraction in Figure 2. The other face of the 1ule.
volume of spirits upon dilution, to be Figure 3. The graduations on one edge
calculated, by first ascertaining the of the rule. i 80

30 quantity of water required without the Figure 4. Thé' graduations on the
aliowance for contraction, and then find-  gther edge of the rule.
ing the quantity of water required, with The lines B, ) K, L, 0, P, being
this  allowance, and subtracting the identical with the line A, the graduations
results. By means of my invention as ip detail for these lines have not heen 83

35 subsequently deseribed the amount of inserted in the sketch.
contraction in a reducing operation can The rule is composed of three parallel
I 2 found independently of the quantity of pieces of wood, fixed in a frame: each of
water required, and I maintain that {hege being constructed so as to fit closely
greater accuracy can be obtained LY o a grooved slide, so that the slide may 90

40 using it, than by the use of the older move freely between the first and second,
<.ide rules. _ as well as between the second and third

Logarithmic slide rules have also been pieces. The slide can be used for both
previously proposed wherein scales were faces of the rule,
provided for calculating the quantity of On one face of the rule, the lower edge 45

45 water required in a redueing operation, of the upper piece is marked A, the upper
allowing for contraction. By using mv and lower edges of the middle piece are
invention (as subsequently deseribed) marked D and E respectively and the
the same object can be obtained; that is, upper edge of the lower piece is
to find the quantity of water required in  marked H. 100

50 a veducing operation, allowing for con-  On the other face of the rule, the pieces
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are marked similarly with the letters
I, M, N, and R.

On the first face of the rule the line
marked A is a logarithmic scale of
numbers marked from 1 to 10. The line
D is marked with graduations represent-
ing required strengths of spivits. It is
a ““reversed”’ logarithmic scale, the
strengths inereasing towards the left,
instead of to the right. Line E and line
H are scales of prices.

On the other face of the rule, line I is
a scale of required strengths of spirits,
such strengths being overproof or proof.
Line M is a scale of corresponding
strength differences. TLine N is a scale
of vequired strengths, such strengths
being under proof. Line R is a scale
of corresponding strength differences
Lines I, M, N, and R, are ‘‘ reversed”’
lines, as line D is.

A subsidiary line is graduated on each
of the edges of the rule, marked respec-
tively X! and X2, showing percentage
factors of contraction, corresponding to
differences of strength.

The slide is composed of two pieces,
each of which has one end protected with
brass, the slide being completed when
the brass ends are joined together. One
of these pieces is marked on one side with
the letters B & C, and on the other side
with the letters O and P. Each letter
marks a line of graduations, which are
logarithmic scales.
and P are exactly equal and similar to
the line A.

The other part of the slide is marked
on one side with the letters I' and G, and
on the other side with the letters K and
L. The lines F and G ate logarithmic
scales representing spirit strengths; and
the line K and L are scales which are
exactly equal and similar to the line A.

The following is a description ot the
method of using the rule.

Commencing with the face of the rule
which is marked A, D, E, and H, when
the slide is placed between A & D, with
the letters B and C on the left, and the
letters K and I on the right, the lines
B and K will form one continuous line
when joined ‘together, which will be
referred to subsequently as line B; and
the lines C and L will sinmlarly form one
continuous line which will be referred
to subsequently as line C.

With the slide in this position, the
lines & & B may be used for multiplica-
tion division and proportion.

When the slide is placed in the groove
between A and D, the letters B and C

The lines B, (¢, O,

being on the left, and the letters K and
L on the right as alveady described the
amount of contraction which occurs in
a reducing operation may be found as
follows:—

Look for the difference of strength on
one of the lines X! or X2 and under it
a percentage factor will ke found. Set
this factor, on C, to the strength
required on D; then under the gallons
te be reduced, on A, the amount of con-
traction will be given on B. .

Tt the part of the slide marked F and
G be placed in the groove between E and
I, ihe rule can be used for proportion-
ate pricing.  Set the strength of the
spirit before reduction, on F, to its price
on E, then opposite the strength to which
iv is reduced, on F, the proportional
price will be found on E. We can use
the lines G and H in the same way,
setting the initial strength of the spirits
on (4, to its price on H; then opposite
to the strength on G to which it is
reduced, the proportional price will be
found on H; and if the spirits should
be increased in strength the same method
may- be applied, in order to find the
proportionate increase in price. '

If the part of the slide marked I & G
be placed Letween A and D the rule may
be used for caleulating the proof gallons,
when the bulk gallons and strength are
given. Set the bulk gallons on A to
proof on F, then over the strength on F
the proof gallons will be found on A.

On the other face of the rule, when
the slide is placed between I and M the
letters B and C being on the left, and
the letters K and I on the right, the
rule can be used for ascertaining the
quantity of water requirved for reducing
spirits from  overproof stremgth to
strength not lower than proof strength.

Set the gallons of spirits to be reduced,
on C, to the difference of strength on M,
then under the required strength on I,
the gallons of water required (allowing
for contraction) will be found on B.

When the slide is placed between N
and R, the letters B and C being on the
left and the letters K and I on the
right, the quantity of water required for
reducing spirits from any given strength,
to a strength which is underproof may
be found (allowing for contraction).

Set the gallons of spirits on C to be
reduced, to the difference of strength on
R ; then under the required strength on
N the gallons of water required may be
found on B.

The following table gives the measure-
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The tines X! and X2 on the edge of the

4
ments requisite for setting out those ments on line I which has no graduation 5
scales upon the rule that are novel, the on the left should be reckoned from a
reckoning being from the extreme left point on that line exactly opposite to the
graduation on each scale. The measure- graduation marked 70 on line M.-

i
i Distance
| Distance from I‘ from
Distance from extreme left | Differ- | extreme left ! Differ- |extreme
Strength _graduation. | ence of graduation. i enceof | left
required. istrengths| istrengths| gradua-
LineD | Linel Line N Line M| LineR' tion.
ins. ins. ins. I ins. ins. e
] h xa
70 o0.p. 846 | — | — I m 0 0 i 10 .92
65 0.p. 8.60 | — — 65 35 | .36 | 15 | 1.43
60 o.p. 8.75 7.75 — i 60 .75 750 20 1.98
55 o.p. 8.90 7.86 —_ i 55 1.18 1.17 25 2.59
50 a.p. 9.06 7.99 — i 80 1.65 1.3 " 30 3.22
45 o.p. 9.22 8.12 — 45 2.17 2.14 li 35 3.88
40 o.p. 9.39 8.26 — 40 2.7¢4 2.71 li 40 4.64
35 o.p. 9.56 | 8.40 | — | 35 | 3.40 | 3.36 | 45 | 5.46
30 0.p. 974 | 856 | — | 30 | 415 | 410 | 50 | 6.40
25 o.p. 993 | 871 | — 1 25 | 508 | 4.9 | 55 | 7.40
20 o.p. 10.13 8.88 Lo P20 6.10 6.06 & 60 8.47
15 o.p. 10.33 9.06 | — P19 6.35 6.30 | 65 9.60
10 o.p. 10.54 9.24 } -~ 18 6.61 6.56 @ 7 10.80
5 0.p. 10.76 9.44 @ — i 17 6.89 6.84
Proc 11.00 9.65 ' — v 16 7.18 7.13 — X2
l 15 7.49 7.44 50 .30
Proof ‘ .0 — = 14 7.82 7.71 85 1.05
5 u.p. .24 — r 9.84 4 13 8.18 | 8.13 6 | L8
10 u.p. S50 — 10.07 12 8.56 | 8.51 65 2.68
15 w.p. a1 0 — 1 10.82 11 8.98 | 8.93 70 3.60
20 u.p. 1.06 ¢ — ¢ 10.59 10 9.44 9.39 75 4.70
25 u.p. 1.37 —_ ¢ 10.88 | 9 9.94 9.89 80 i 5.85
30 u.p. 1.70 — .18 8 10.51 | 10.46 85 7.05
35 w.p. 2.05 | — | .5l 9 | 8.37
40 wp. 244 | — | g1 ! 95 | 9.82
45 u.p. 2.86 — [ 1.27 ' 100 | 11.30
50 u.p. 331 | — | L70 ! ! ;
! : | |
10 The lower line for scales X* and X* is in equal divisions of .20 inches for X!
and .15 inches for X=
The scales M and R being somewhat rule are founded on the percentage of
larger in radius than the scales on the contraction which takes place when 3¢
slide to which they are adjacent, the reducing spirits to proof strength.

15 allowance for contraction is included by - Having now particularly deseribed and
this means in the calculation of the ascertained the nature of my said inven-
water required for a reducing operation. tion and in what manner the same is to
The scale M is adapted to required be performed, I declare that what I 35
strengths not underproof, and the scale eclaim is:-——

20 R is adapted to required strengths which 1. In a logarithmic slide rule for cal-
are underproof. The =scale D is a culating purposes the methods of finding
reversed logavithmic scale, and the the amount of contraction in bulk, when
measurements relating to it, and to the spirits are reduced with water, including 4¢
lines T and N, M and R, X! and X? are the use of specially constructed scales X!

95 attached herewith. When using these and X? showing percentage factors of
scales, one adjustment of the slide in the contraction, and the use of a ““ revetsed ”’
rule is sufficient. line D for required strengths, substan-

tially as described. 45
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2. Tn a logarithmic slide rule for cal- as described in the foregoing specifica-
culating purposes, the method of finding  tion. .
the quantity of water required in a Dated this 26th day of May, 1921. 10

reducing operation when spirits are to be E. K. ALLEN,

5 diluted with water, including the use of Assistant Public 'Trustee,
the specially constructed scales M and R Legajl Representa,tive of
for differences of strengths, substantially Bdward Jones, deceased.

Redhill: Printed for His Majesty’s Stationery Oftice; by Love & Malcomson, Ltd.—1921
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