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ABSTRACT OF THE DISCLQSURE

A nomograph tyne calculator which will use skinfold data and informa-
tion relating to the actual body weight of a ﬁerson to enable a nerson's ideal
body weight to be determinedl The nomograéh~comnrises an elongated outer
housing having oben ends and a flat, tfanslucent front face with a blurality
of elongated, spaced, rectangular transéarent windows therein. An indicator
plate is slidable longitudinally within the housing adjacent the imner surface
of the front face, the élate carrying a ﬁlurality of rows of indicia across a
central portion thereof, each row of indicia adanted to be located and a
.portion thereof to be visible through a corresponding window. Two rows of
indicia carry respectively calibretions representing a range of skinfold
measurement values and a range of bercent body fat values. These two rows of
indicia and indicia markers associated with cotresﬁonding windows are arranged
se that at any particular nositipn of the plate in the housing the percentage
body fat value is indicatedvthrough the one window for the skinfold measurement
Qalue indicated through the the other. Another row of indicia has calibrations
representing a range of body»weight values, these indicia being positioned and
coordinated with a scale of'nercentage body fat indicia along the edge of the

tcorresponding window-so‘that ﬁositiqning of the ﬁlate to align a wvalue of
petcent body fat with a snecific body Weight value will give a nisual indication
’of the ideal weight for that barticular'value of body weight and value of

percentage body fat.
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" BACKGRQUND OF THE INVENTION

The bresent invention relates to a nomograbh_tyﬁe calculator for
performing simﬁly and readily calculations for determining a person's ideal
body weight. More particularly the Qresent invention relates to such a nomo-
graph which will use skinfold data and the actual body weight of a person, and
indicate a person's ideal body weight.

Obesity is a common and serious disease, in some regions affecting
25 ~ 45 percent of ﬁersons~over 3Q years of age. To assist in diagnosis of
this disease, and because of a general trend towards ''weight consciousness" in
persons '"ideal" body weight has become an element of significant coneern.

Ideal body weight has been traditiomally exﬁressed as a function of
height and/or frame size, based uéon life insurance mortality tables. A more
recent approach involves the indirect assessment of body composition.

Though standard weight tables are statisticaglly correct over a large
population, the determination of ideal body weight is often in error. This is
especially true for both the lean and muscularly developed - generally classi-
fied, on the basis of height and frame size, as underweight and overweight,
respectively. Furthermore, the majority of such standard weight tables do not
account for the progressive reblacement of lean tissue with fat throughout
adult life. Assessments of body cqmﬁosition on the ether hand, although more
reliable than weight tables, do not yield measurements which are ﬁarticularly
relevant to the 1ayman; Skinfold thickness measurements and exéressions of
body density and ﬁercent body fat have little significance to the gverage
individual concerned about his or her body weight.

Based upon éreviously ﬁublished formulae of Durnin and Ramahan
(1967) and Brozek, et al. (1963) for the derivation of body densgity and per-
cent body fat, respectively, formulae deriving lean body mass and ideal and
maximum recommended body weight (kg) haye been develoﬁed as follows:

LBM = [ w-(ZBF x W/100 7 (1).
Iw (male)

L!

LBM/0.79 (2)

W (female)

N

LBM/0.732 (3)
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Wmax (male) = LBM/0.75 (4)
Wmax (female) = 1LBM/0.70 (5)
where LBM = lean body mass . (kg)

1
%z BF = percent body fat

W = body weight (kg)

i

W ideal weight (kg)

Wmax = maximum recommended weight (kg)

A number of nomograéh or calculator devices are known in the art
having a variety of different uses (see for examﬁle Canadian Patent No. 942,267
of Herbert Z. Lund, issued February 19, 1974; Canadian Patent No. 778,645 6f
Carl H. Vorpahl, issued February 20, 1968; Canadtan Patent No. 771,026 of
Julius N. Cayo, issued November 7, 1967; Canadian Patent No. 992,934 of Heinz
Kunert, issued July 13, 1976; Canadian Patent No. 254,879 of August Heinimann,
issued October 20, 1925; Canadian Patent No. 105,027 of §. S. Fry, issued
April 30, 1907, Canadian Patent No. 160,939 -of N. J. Pauly, issued February 23,
1915 and Canadian Patent No. 163,141 of C. G. Davidson, issued June 15, 1915.
There is at present, however, no device which can raﬁidly and readily correlate
skinfold measurements or bercentage body fat data with a person's actual
welght to give an indication of a person's ideal body weight. Instead, at the
present time, each specific case must be taken and calculations must be made
accordingly.

It is an object of this~ﬁresent invention to ﬁrovide a device which,
when using skinfold measurements relating to an individual, will bermit rapid
and easy correlation of that information to give ﬁercentage body fat and to give
that person's ideal body weight in standarxd weight units, i.e. in a form which
is both comﬁrehensible and relevant to the layman. Tt is a further object of
the present invention to ﬁrovide a éocket~size accurate tool which will aid a
physician or ﬁhysical educator concerned with assessments of body composition
or weight counselling.

SUMMARY' OF THE INVENTION

o\ ] A g
According to the present invention, a nomograph is proyided which

\
will indicate a person's ideal body weight, the nomograph comﬁrising an elon-
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gated outer housing having open ends and a flat, front face. The face has

at least one, and preferably a ﬁlurality of transﬁarent zoneg therein. Where

a plurality of zones are used, single indicia markers are visibly associated
with a first and second of the zones. A third zone has calibrations represent-
ing a range of percentage fat wvalue visibly sﬁaced in a line ﬁarallel to the
longitudinal axis of the housing. An indicator ﬁlate is slidable longitudinally
within the housing adjacent the inner surface of the front face. The plate
carries a plurality of rows of indicia across a central ﬁortion therepf, each
row of indicia adaﬁted to be located and a ﬁortion thereof to be visible
through a corresponding zone. A first of the rows of indicta, corresponding
to the first zone, has calibrations«reﬁresenting a range of skinfold measure-
ment values. A second of the rows of indicia, corresﬁonding to the second of
the zones, has calibrations reﬁresenting a range of ﬁercent body fat wvalues.
These two rows of indicia, and the indicia markers of each of the corresponding
zones are arranged so that at any ﬁarticular position of the ﬁlate in the
housing, a percentage body fat value is indicated by one marker through the
secoﬁd zone which corresponds to the skinfold measurement value indicated by
the other marker through the first zone. A third of the rows of indicia has
calibrations representing a range of body weight values. These calibrations

and the percentage body fat calibrations along the edge of the third zone are
arranged and coordinated with aﬁﬁroériate disﬁlayhmeanS»so that ﬁositioning

the plate to align a wvalue of ﬁercentage body fat with a sﬁecific body weight
value will give a visual indication of the ideal weight for that ﬁarticular
value of body weight and value of ﬁercent@ge body fat.

Where the outer housing is a flat oﬁen-ended envelope within which
the indicator plate can slide from end to end, zones, indicia markers and rows
of Indicia may be ﬁrovided for both faces of the device, for examﬁle one face
being calibrated for body weights for men and the other side for body weights
for women; In addition, additional zones may be ﬁrovided on the device,
together with associated rows of indicia, calibrated to give related information
such as that of body density, or so that the lean bady mass, ideal, weight and

maximum recommended weight are shown.
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Using the nomograph according to.the,ﬁreaent invention, once appro-
priate skinfold measurement data is obtained, that data used iIn the device
will provide an appropriate value. for percentage body fat in the second zone.
The corresponding ideal weight (and oétionally-lean body mass and maximum
weight) is provided in the third zone or in another zone and associated row of
indicia walues and markers by simﬁly\aligning the calibrations reﬁresenting
the person's body weight and the éersgn'g éercentage body fat at the third
zone.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects and advantages of the invention will become apparent
upon reading the following detailed desériﬁtion and uﬁén'referring to the
drawings in which:

Figure 1 is a front view of a nomograéh,device according to the present
invention;

Figure 2 is a section view of a nomogra?h along line II-IIL in Figure 1;

Figure 3 is a front view of a further embodiment of a nomograbh according
to the present invention;

While the invention will be described in connection with example
embodiments, it will be understood that it is not intended to limit the
invention to such embodiments. On the contrary, it is intended to cover all
alternatives, modifications and equivyalents as may be included within the
spirit and scope of the invention as defined by the aé?ended claims.

" 'DETAILED DESCRIPTIQN QF THE INVENTION

In the drawings, similar features have been given similar reference
numerals.

Turning first to Figure 1, there is shown a nomograbh 2 for indicat-
ing information about a ﬁerson's body weight. The nomogra?h comprises an
elongated outer housing 4 having flat front and back faces, the front face as
shown in Figure 1 being translucent and haying a élurality of elongated sﬁaced
rectangular tranaﬁarent windows 6 therein. A flat rvectangular indicater plate
8 is slidable longitudinally within hgﬁéing 4, movable beyond oﬁen ends 1Q of

. : ) LN
the housing. The indicator plate 8 slides so that its face is adjacent the
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inner surface of the front face of housding 4.

On indicator ﬁlate 8 are a sexies of spaced rows of indicia rows 12,
14, 16, 18 and 20 each ﬁositioned to corresﬁond with one of the transﬁarent
windows 6 and to be visible therethrough. Indicia row 12 is a series of cali-
brations representing a range of skinfold measurement values, indicia marker
22 being visibly located at associated window 6 to permit alignment of a
predetermined value of skinfold measurement with that -marker. It has been
found satisfactory, according to the present invention, to calibrate the
device for a skinfold reading which is the sum of three skinfqld me;surements:
tricep, subscaﬁular and suﬁrailiac.

Indicia row 14 is calibrated to represent a range of body density
values. Marker 24 associated with the window 6 and indicia row 14 are arranged
so that with plate 8 positioned to indicate a particular skinfold measurement
at marker 22, the body density corresﬁonding to that measurement is indicated
by marker 24.

Indicia row 16 is a scale reﬁresenting a range of percentage body
fat. The indicia marker 26 associated with corresponding window 6 is position-
ed, and the scale of indicia row 14 is calibrated, so that when plate 8 1is
positioned to indicate a particular skinfold measurement of row 12, the appro-
priate corresponding percentage body fat value is indicated by marker 26 on
scale 16.

Indicia row 18 is a scale rebresenting a range of body weight
values (here shown in kilograms); Along the edge of the window 6 associated
with indicia row 16 is a scale 28 calibrated to frovide ﬁercent body fat
values. The body weight values of indicia row 18 and the ﬁercent body fat
indicia of scale 28 are éositioned and coordinated relative to each other and
relative to the other markers and indicia rows such that relative movement of
plate 8 to align a value of ﬁercentage body fat in scale 28 with a specific
body weight value in row 16 gives the lean body mass for that body as well as
the ideal weight and maximum recommended weight. This may be achieved by a
further indicia row 20 reﬁresenting a range of body weight values, these

C A |
values and markers 30, 32 and 34 (representing respectively lean body mass,
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ideal weight and maximum recommended weight) being appropriately arranged to
give proper weight values without further relative movement of i)la_te 8.
Alternatively, these markers 30, 32 and .35 may be approbriately fositioned
with respect to window 6 associated with indicia row 18 (as shown in Figure
3), to show ideal body weight, lean body mass and recommended maximem weight.
In arranging the calibrations of the indicia rows on plate 8, and
the markers associated with the various windows, the ﬁreviouslyfmentioned
formulae of Durnin and Ramahan (1967), and Brozek, et al. (1963) and equations
1-5 were programmed on a Hewlett-Packard 98204 desk—toé comﬁuter. A sliding
scale nomogram was develoﬁed for bothgmales~aﬁd females\ﬁredicting body density
(g/cmB), percent body fat, lean body mass (kg), ideal weight(kg) and maximum
recommended body weight (kg) from skinfeld thickness measurements. The nomo-
gram illustrated is programmed to reflect only the ﬁreviouslybmentioned formulae
of Durnin and Ramahan (1967} and Brozek, et al. (1963) and total skinfold
thickness standards of 35 and 50 mm for males and 41 and 55 mm for females.
However, it may be réadily re-~programmed to incorﬁofate other skinfold thickness
standards and equations predicting body density and ﬁercent body fat without
changing the basic format of the nomogram.
The nomogram illustrated in Figure 1 may be calibrated for men,
based on an ideal weight for a male equal to: lean body mass/0.79. Alterna-
tively it may be set up for women, the #deal weight then being equal to: lean
body mass/.732.

. . 1
It is of course obvious and within the scope of the present invention

A
that one side of the nomogram be set up with calibrations for calculating this

relevant information with resfect to men, and the opposite side calibrated for
this information with respect to women. Alternatively, the housing need not
be translucent and have these elongated windows therein so long as an appro-
priate visual display of the information in question is~§rovided.

In operation, once apﬁroﬁriate.skinfoldfmeasurements have been
taken, plate 8 is moved within housing 4 go that indicig marker 22 is aligned

with the appropriate skinfold meésurement'value on indicia row 12, This

A . \ . ‘\ \ . 3 W
immediately provides the proper value of ﬁercentage body fat for the person's
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body with that given skinfold measurement, by alignment of marker 26 with the
required percentage body fat value in indicia row 16 (Figures 1 and 3). As
well, as seen in Figure 1, at the same time the density value for that body is
provided by alignment of marker 24 with the apﬁropriate density yalue repre-
sented on indicia row 14.

By then moving ﬁlate 8 in housing 4 to align the aﬁéroériate cali-
bration value representing that ﬁerson's body weight in indicia row 18 with
the appropriate calibration reﬁresenting the determined value of ?ercentage
body fat in the scale 28, markers 30, 32 and 34 become aligned with calibra-

10 tions on the body weight row of indicia 20 (in Figure 1) or 18 (in Figure 3)
to indicate appropriate value:\of lean body mass, ideal weight and max imum
recommended weight for that ﬁerson. As a berson grows older, his or her lean
body mass becomes less as 1ean3§issue ia~re§laced with fat. Consequently, a
person's diminishing ideal weigﬁt is reflected by use of the ﬁresent invention.

Thus it dis aﬁbarent that there has been brovided in accordance with
the invention a pocket-size sliding scale nomogram for indicating a persen's
ideal body weight that fully satisfies the objects, aims and advantages set
forth above. While the invention has been described in conjunction with
specific embodiments thereof, it is eyident that many alternatives, modifica~

20 tions and variations will be aﬁparent to those skilled in the art in light of
the foregoing description. Acéérdingly it is intended to embrace all such
alternatives, modifications and variations as fall within the spirit and broad

scope of the apéended claims.
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THE EMBODIMENTS OF .THE INVENTIQON IN.WHICH AN EXCLUSIVE
PRQPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOQLLQWS:
1. A nomograﬁh for indicating a ﬁerson's ideal body weight comérising:

an elongated outer housing having open ends-and a flat, front face with
at least one transﬁarent zone therein and first and second indiéia«maxkers
visibly associated therewith;

visible calibrations, associated with the zone and sﬁaced in a line
parallel to the longitudinal axis of the housing, rebresenting a range of
percent body fat values;

an indicator plate slidable longitudinally within the housing adjacent
the inner surface of the front face, the'ﬁlate;carrying a ﬁlurality of rows of
indicia across a central ﬁortion thereof, each row of indicia adapted to be
located and a ﬁortion thereof to be wyisible through the transparent zone;

a first of the rows of indicia being calibrations.rebresenting a range of
skinfold measurement values;

a second of the rows of indicia .being calibratians rebresenting a range
of percent body fat values.

the first and second rows of indicia, and the resﬁective first and second
indicia markers being arranged so that at any ﬁarticular ﬁosition of the plate
in the housing, a bercentage body fat vélue is indicated by the second marker
which wvalue corresﬁonds~to the skinfold -measurement value indicated by the
first marker;

and a third of the rows of indicia being calibrations reﬁresenting a
range of body weight values, these calibrations and the ﬁercentage body fat
calibrations being arranged and coordinated with.aéﬁroﬁriate display means so
that positioning of the ﬁlate-to align a value of ﬁercentage body fat with a
specific body weight value will give a visual indication of the ideal weight

for that particular value of body weight and value of ﬁercentage body fat.

A
2. A nomograph according to claim 1, wherein the front face of the hous-
. . / \" . ) :
ing hag a plurality of transparent zones therein, a first and second of the
zones having respectively the first and second indicia markers visibly associated

therewith; and a third of the zones having the calibrations reﬁresenting the
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range of percent body fat values associated therewith; each row of indicia
adapted to be located and a poftion thereof to be visible through a coxrrespond-
ing zone, the first and second of the rows of indicia corresponding respectiyely

to the first and second zones.

3. A nomograﬁh according to clagim 2, Wherein-markings\aﬁﬁear in the
third zone to indicate ideal weight and maximum weight, where ideal weight is
determined by the formula: lean body mass / 0.79, and maximum recommended

weight is determined by the formula: lean body mass / 0.75.

4. A nomograph according to claim 2, wherein markings appear in the
third zome to indicate ideal weight and maximum weight where ideal weight is
determined by the formula: lean body mass / 0.732, and maximum recommended

weight is determined by the formula: lean body mass [ 0.70.

5. A nomograph according to claim 2, 3 ox 4, wherein markings are
appropriately located and associated with the thixd zone to indicate lean body

mass, ideal weight and maximum recommended weight.

6. A nomograph according to claim 2, wherein a fourth transﬁarent zone
is provided in the front face of the housing and a fourth indicia row is
positioned on the indicator ﬁlate to corresﬁoné with the fourth zone, this
fourth indicia row being calibrationavreéresenting a range of body weight
values, and an indicia marker associated with this fourth zone the indicia
marker and the calibrations of the fourth row being arranged to indicate ideal
weight when the ﬁlate is~§ositioned to align at the third zone the wvalue of

mmmmybwyhtmd&ewuﬂkbﬁy%%Mvﬂw&

7. A nomograph according to elaim 2 or claim 6 comﬁrising a further
transparent zone in the front face ¢f the housing and a further row of indicia
positioned on the élate to corre&ﬁond te this furthexr zone, this further
indicia xow being calibrations reﬁresen.ting a range of hody density values,

and an indicia matkef associ@ted Wiﬁh this further zone, the calibrations and
the associated indicia marker beiné arranéed to indicate the density value of

a person's body when the'ﬁlate 15 So#itiéned'to indicate that ﬁerson's skinfold
measurement value.
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8.. A nomograph according to claim 2 or 6, wherein the housing is of
flat .shape and is provided on each side with similar transparent zones therein
and wherein a plurality of rows of indjcia are brovided on each gside of the
indicator plate each row~ada?ted to be located and a ﬁortion thereof to be

visible through a corresﬁonding zone the indicia rows being calibrated, and

A
the transparent windows having indicia markers te provide the body mass,

ideal weight and maximum recommended weight for -men on one side and similar

information for women on the other sdide.

9. A nomograph according to claim 2 or 6, wherein the housing is
\
transparent and the zones are elongated spaced rectangular windows, the

\
longitudinal axes of the windows and housing being parallel.

10
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