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This inventlon relates to calculating devices
of the slide rule type.

In the manufacture of paper, the calculation of
various physical characteristics of the roll of paper
produced or to be produced i1s a constant requirement and,
particularly in mills producing papers of a wide variety
of grades and weights, 1s a tedious and time-consuming
operation.

Heretofore, such characteristics have been ar-
rived at (a), and more usually, by estimate, which 1is
rather inaccurate, or (b) by solving the following equation,-

2 .
p° 4°

Roll weight (1bs.) = U wB(% - F
- 4 ' """E_%‘ﬁ‘re o6 ¢

3,1415

Roll width {(inches)

Basis weight (weight in lbs. of
500 sheets size 24" x 36")

Roll diameter (inches)

Outside core diameter (inches)

Caliper (thickness of the paper
in inches)

where

Qatu WE.

Iﬁ is an object of this invention to provide a‘
slide rule having two relatively fixed scales and at
least three sliding scales and being adapted to calculate
guickly and accurately required data.

It i1s a more specific object to provide means
for accurately calculating physical characteristics of
paper rolls in a much shorter period of time than has
heretofore been possible.

The invention will be described with reference
to the accompanying drawing, in which

Figure 1 is a plan view of a portion of a slide
rule in accordance with the invention,
Figure 2 1s a plan view of the remaining portion

of such slide rule, and
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Figure 3 1s a sectional elevation of the slide rule.

The right and left hand portlons of the rule
1llustrated respectively in Figures 1 and 2 have been
separated to permit illustration on a larger scale for the
sake of clarity and it will be understood that they con-
stitute portions of a single rule,

In the drawing, the rule comprises relatively
fixed parallel side bars 1 and 2 mounted on and preferadbly
integral with the base member 3. Intermedlate the side bars
are two parallel slides 4 and 5. Slide 4 has a longitudinal
groove 6 in one edge to receive a tongue 7 on the ad Joining
edge of bar 1 and a longitudinal groove 8 on its other edge
to recelve a tongue 9 on a fixed longitudinally extending
center track 10 carried by base 3. Slide 5 has a longitudinal
groove 1l in one edge to receive a tongue 12 on the track 10
and a longmtudinal grque.13 in its other edge to receive a
tongue 1% on the adjoining edge of bar 2. It will be
observed that the upper adjJacent edge portions overlap the
center track 10 to place such portions in substantially meeting
relationship. A cursor 15 of usual type and having & cross
hair 16 is slidingly mounted on the rule as shown.

The arrangement of scales on the rule will now be
described with particular reference to calculation of paper
roll characteristics.

Scale A is preferably applied to bar 2 and com-~
pyrises a logarithmic scale indicative of basis weilght. The
zero point on the scale has been fixed at "10", i.e., log 10
is presumed to be "zero". There 1s no maximum limit to the
range of the scale but, for practical purposes, the maximum
point of "600" has been chosen. Thus, the total scale

consists of less than two logarithmic cycles..




e = 180176
A scale B is applied to slide 5 in adjacent
relationship to scale A on bar 2 and comprises a logarithmic
scale indicatlve of caliper. The zero point on the scale
is indicated at ".1", i.e. 1log. .1 1s presumed to be "éero".~
The figures shown represent 1 of an inch, so that .1
represents .0001 inch. Any dbnvenient maximum point may be
employed for the scale but, for practical purposes, the
point "80" has been chosen. Thus, the total scale consists
of less than three logarithmic cycles.
A scale C 1s also applied to slide 5 on its op-
posite side adjacent slide 4. Scale C is a logarithmic
scale 1indicative of roll diameter. 1Its zero point is placed
at "1" whereby log 1 = 0. The figures for roll diameters shown
on this scale do not correspond to the logarithms, but are
obtained from the formula
D = 2Vs + 4
ﬁhere D represents roll dlameter in inches, and 8 represents
the numeral belonging to thé scaler logarithm. The various
points on the scale are therefore obtained as follows:

Zero point - 8 = 3]
= 2V¥F5 or 4.472 approximately

D
D=5ats=D2 - 4 = 2.25

T
D = 6 at = 5.00
D = T at = 8.25
etec.,

The scale may have any convenient maximum point.
For pragtical purposes, in the scale shown a roll diameter
of 50 inches has been taken as the maximum which may occur.

'Thus:

D« 50 at 8 = %2-4 = 621.
The scale therefore consists of three logarithmic cycles,

as shown.
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A scale D is applied to slide 4. It is a
logarithmic scale indlcative of roll width and having its
zero point fixed at "6", 1.e., log 6 is presumed to be
"zero". The figures shown represent inches. Any desired
maximum point may be set but, as shown, a roll of 300"
wldth has been taken as a maximum. There are three
logarithmic cycles in the scale as will be observed.

| A scale E, Indicative of roll weight, is applied
to bar 1. This is a logarithmic scale having a "zero"
po;nt obtained from t?;arglldgeight formula:

Wt. = jﬂ:wBé'E T )
3

”Tﬁé rule 1s based on the use of a standard core, i.e., one
having an outside diameter of 4 inches, and the following
zero point is obtained when the rule 1s closed, that is,
when all pﬁéviéﬁéiy indicated indices are in correspondence:
.o 3N T |
‘poll width =6

'basis weight =10 -
roll diameter = 2U5 -

o U W .
i

.0001

caliper

Solving this equation, there is obtailned:
1.388
4.36%4 1bs.(approximately)

wt.

H

The 1lndex 1s therefore chosen in such manner that
log. 4.364 coincides with the index. For practical purposes,
a roll weighing 3500 1bs. has been taken as a maximum in
the scale shown. There are therefore four logarithmic cycles
1nv$1véd;1n the scale.

If desired, a supplementary scale F may be provided
and, as shown, is convenlently applied to the right hand end

portion of slide %, such portion, in the slide rule shown,
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being otherwise free of scale markings. Such a scale
could be alternatively applied to the reverse side of the
slide. Scale F represents calipers in 1/1000 inch and

i1s therefore ldentical with scale B, except that the
5 three logarithmic cycles have been superimposed. The
index is situated at ;17_[ = .2618 (approximately); for
the indication of the’rgll length in feet. )
The rule, as described, may be employed:

1. To calculate roll weight or roll length when

10 Dbasis weight, caliper, roll diameter and roll width are
known.
2. To calculate roll width when basis weight and
caliper are known and roll weight (or roll length) and

roll diameter are specified.

15 3. To calculate roll diameter when basils welght

PR AN IO

and caiipgr»are_knoyn and roll weight (or roll length)

and;féll'ﬁiatﬁhafe4s§ecir1ed.

4, &6'calcu1ate caliper when basis weight, roll

diameter, roll width, roll weight (or roll length) are
20 -known. ‘ |

5. To calculate basls weight when caliper, roll

diameter, roll width, roll weight (or roll length) are

known.

To 1llustrate the manner of employing the rule,

25 the following examples are given:

EXAMPLE I

To convert to weight of paper an order for a

number of rolls of specified dimensions.
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: Known characteristics,-

Basis weight - 36 1bs.
Caliper - =~ 2.9/1000 inch
Roll diameter -~ 21 1nches
Roll width - 82 inches

No. of rolls - 100

Procedure

Opposite 21 (scale C) set index of scale D

Opposite 82 (scale D) read roll welght
{scale E& = 788 1lubs.

Therefore,100 .x 788 = 78,800 1lbs.

EXAMPLE I

Opposite 36 gscale A} set 2.9 (scale B)

To adjust specifications when an order specifies
both roll weight and dimensions.

Known characteristics,-

Basis weight - - 36 1lbs.
Caliper ~-2.9/1000 inch.
Roll diameter -~ 21 inches
Roll width - 82 inches

Roll welght -~ not to exceed 500 1bs.

- Procedure

Flrst as above, and it is found that roll
weight = 88 1bs. Therefore, in order
not to exceed weight l1limit of 500 1lbs.
the roll diameter must be lessened.

Opposite 36 (scale A) set 2.9 2sca1e B;

Opposite 500 (scale E) set 82 (scale D

Oppogife index of scale D read required
roll diameter on Scale C = 17 inches

EXAMPLE TIT

To convert an order given in tons to a number

. of rolis of specified dimensions.

Known characteristlics,-

Basis weight - 45 1bs.
Caliper - 3.75/1000 inch
Roll diameter - 24 inches

Roll width - 72 inches

Total order 60 tons
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Procedure
Opposite 45 (scale A) set 3.75 (scale B)
set index of scale D
read on scale E =
882 1bs.

Opposite 24 (scale C
Opposite 72 {scale D

Number of rolls required =
60 x 2000 =~ 136 rolls
882
EXAMPLE IV
To rewind machine rolls to different dlameters
of specified weight,-

Known characteristics;-

Basis weight - 16 1bs.

Caliper - 1.5/1000 inch

Roll welght - 200 1bs.

Roll width = - 36 inches
Procedure

Opposite 16 (scale A) set 1.5 iscale B;
Opposite 200 (scale E) set 36 (scale D
Opposite index (scale D) read on scale C,
roll dlameter =« 17.5 inches
' As indicated above, the rule as described is based

upon use of a.core having an outside diameter of 14 inches,

~ since thils 1s the most common diameter of core employed.

However, the rule may be employed to ascertain characteristics
of rolls having cores of larger dlameters. Thus, to obtailn
the welght of a roll having a core diameter of x inches,
the procedure 1s as follows,-
1. Find the roll weight of a roll with.a 4" gore.
2. Find the roll weight of a roll of x" diameter

with a 4" core.
3. Subtract (2) from (1), and the result will be

the requlred weight.

Reoll welghts when employlng cores below four

inches diameter cannot be found withthe procedure outlined

above; however, it will be apprecilated that the additional




-8- | 489176

H'Qaper obtalned by winding on a 3-inch core instead of on
a 4-inch core may‘be disregarded as having negligible
influence on the final result.

EXAMPLE V \
5 To find the roll weight for a roll having a

core with an outside diameter of T".
Known characteristics,-

Basis weight 160 1bs.

Caliper - 15/1000 inch
10 Roll diameter - 22 inches

Core diameter = 7 inches

Roll width - 80 inches

Procedure

Opposite 160 (scale A) set 15 (scale B)

15 Opposite 22'ésca1e Cg set index scale D
N Opposite 80 (scale D) read weight on

scale E = 727 1lbs.
Now, leaving the initial setting (A-B):

Opposite 7 (scale C) set index scale D
20 Opposite 80 (scale D) read weight on scale
' E = 50.5 1bs. | \
Subtracting 50.5 from 727, there 1is
obtained 676.5 1bs. as the required
roll welght.

25 | Scale F is employed when it is desired to find

the length of paper wound on a roll. The procedure is

as foliows,-

Cpposite roll diameter (scale C) set
: caliper (scale F)
30 Opposite index of scale F read figure on
scale B (caliper scale)
Multiply this figure:
by 10,000 if the original caliper
lies between .1 and 1
35 by 1,000 if the original caliper lies
between 1 and 10
by 100 i1f the original caliper lies
between 10 and 100.

For calipers having a value of exactly 1 or 10,
40 it does not matter whether they be chosen as lying at the
end of one scale or at the beginning of the one above,
as long as the figure found opposite the index is multi-
plied by the appropriate factor belonging to the scale.
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EXAMPLE VI
To find the length of paper of caliper 2.3
wound on a roll having a dlameter of 32".

Opposite 32 (scale C) set 2.3 (scale F)
Opposite index (scale F)  read 28.8 on
scale B
Multiply 28.8 by 1000 (caliper between
~ 1 and 10)
thus obtaining 28,800 feet as the length
of paper wound on the roll.

EXAMPLE VII

To find the length of paper of caliper 1.0 wound
on a roll having a diameter of 12".

Opposite 12 (scale C) set 1.0 (scale F,
bottom scale)
Opposite index (scale F) read .845 on scale B
Multiply .845 by 10,000 (caliper between
.1 and 1), thus obtaining 8450 feet..

If the caliper 1.0 had been chosen on the
center scale of scale F, the reading
(on scale B) opposite the index on
scale F would have been 8.45 which
multiplied by 1000 (caliper between 1
and 10) yields the same result as before

; namely, 8.450 feet.

The slide rule described makes possible the ac-
curate calculation of data in a very much shorter time than
was heretofore possible. For instance, the average time
taken for solving the roll weight equation set forth above
is 12 minutes for a clerk of average ability; the same clerk

would take between 20 and 30 seconds to work out the same

problem by aid of the rule. The saving in time can, therefore,

be estimated as 11.5/12.0, 1.e. 96% approximately. In other

words, where approximately 200 such problems per week ocecur,

the savings effected would be 2300 minutes per week, or about
38 hours, i.e., approximately one clerk's entire working

time.
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While the device has been described as ap-
plied to the calculation of characteristies of rolls of
paper, it will be understood that it may be employed
for calculating the characteristics of rolls of any

5 flexible sheet material, such as metal foils, plastic
i ) sheeting and the like.




) i 4&&3!):1'?'(;

7% embodlinenty of the inventlion in which an oxclusive
proverty or privilege 1s clalmed are delined as follows:

1. £ slide rule comprising a palr of rslatively
statlonary members, ¢ cursor mounted on sald members, a painr
of slides movable relatively to said members and to sach
other, a logarithmic scalc on one of sald members indicative
cf a range of weights of a speclificd number of sheets of
paper of specified size, a logurithmic scale on one of sald
slides Indicativs of a range of thickness of paper sheets, a
gsecond logaritimic scale on said one s3lide indicative of a
range of dlameters of papser rolls, a logarithmic acale on
sald other slide Indicative of a range of widths of paper
rolls, and a logarithmic scale on said other membsr Indicatlve
of a range of weights of paper rolls,

2e A glide rule as defined in Claim 1, including

an additional logardthmic scale on one of said slides

indicative of a range of sheet thicknesses.

“ S A slide rule for calculating physlcal
characteristics of a roll of paper comprising an slongated
base member having a pair of relatively stationary side bars

fixed thereto, a cursor carried by said side bars, and a

pair of adjoinling slldes mounted on the base member and being

slidable relatlvely to each other and to said side bars, one o

of sald slde bars having thereon a first logarithnic scale

of a renge of weights of a specifled number of sheets of
paper of specified size, one of said slides having thereon a

second logarithmic scals of a range of thicknesses of paper

sheets for co-relation of paper sheet thickness with paper
sheet welght on said first scale, said one slide also having
thereon a third logarithmic scale of a range of diameters of
paper rolls, sald other slide having thereon a fourth
logarithmic scale of a range of roll widths for co-relation
of roll width with roll diameter on sald third scale, and

gald other side bar having thereon a fifth logarithmilc




w‘i;;cale of a range of roll weishts For co-relatlion of 1roll
';weight with roll wldth on said fourth scale,
4o A slide rule for calculating physical character-
istlcs of a foll of paper éomprising an elongealted base member
having a palr of relatlvely statlonary side bars fixed thereto,
a cursor carrled by said side bars, and s palr of adjoining
slides mounted on ths base member and being slidable relatively
to each other and to said slde bars, one of said side bars
having an edge in juxtaposed relation to an edge of one of sald
sllides and having along sald edge a Tirst logafithmic scale
of a range of welghts of a specified number of sheets of
paper of speclfied size, said one slide having along 1ts sald
edge a second logarithmic scale of a range of thicknesses of
paper sheets for co-rslation of paper sheet thickness with
paper sheet weight on sald first scale, said one slide having
along 1ts other edge a third logarithmlc scale of a range of

dlameters of paper rolls, sald other slide belng 1In juxtaposed

relation to the other of caid side bars and having thereon a
fourth 16garithmic scale of a range of roll widths for co-
relation of roll width with roll diamster on sald third scale,
and sald other side bar having along its sald edge a fifth
logarithmic scale of a range’ of roll weights for co-relation

of roll weight with roll width on sald fourth scale.

Alex. H. MacRae & Co.,
56 Sparks Street,
Ottawa, Ontaric, Canadso,
Patent igent e e

: Applicant.
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