The Decimal Calendar

Ravymonp C. Tuurow, D.D.S.

Madison, Wisconsin

In orthodontics it is frequently neces-
sary to calculate age, duration of treat-
ment and similar intervals of time. The
method to be described here is offered
as a substitute for conventional methods
on the basis of simplicity, accuracy and
applicability. It is especially valuable
where this type of information is to be
handled by auxiliary personnel or sub-
jected to statistical analysis.

Orthodontic intervals are usually
measured by a combination of years,
months and days. When these different
units are combined, their irregular
mathematical relationships introduce
numerous problems and errors.

The proposed method uses only one
unit of time, the year. Smaller intervals,
down to a single day, are represented
by decimal parts of a year. This pro-
vides all of the usual advantages of the
decimal system in ease and accuracy of
calculation. Dates and intervals of time
are recorded in less space, and they can
be readily manipulated in pencil calcu-
lations as well as by mass data handling
techniques.

It is possible to convert dates to
decimal values, calculate an interval
such as age and reconvert the result to
conventional units with an improve-
ment in both speed and reliability over
the usual method. For most applica-
tions, the decimal values can be used
directly, so that the final step (recon-
version to years, months, and days)
can be omitted. Further gains in time
and reliability are possible through the
use of an adding machine.

Conversion to decimal values and re-
conversion to conventional units is ac-
complished with the decimal calendar
(Fig. 1). This is in the form of a table
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arranged so that any date can be locat-
ed rapidly. Following each date is a
three digit decimal figure which repre-
sents the actual fraction of a year which
has elapsed up to the beginning of that
day (midnight).

Values in the table have been cal-
culated to the nearest thousandth, bas-
ed on a year of 365 days. One thou-
sandth of 365 days is actually 8 hours,
45 minutes, and 36 seconds, so that a
single day is slightly less than .003 year.
For this reason, the interval between
days in the table varies periodically
from .003 to .002. For other applica-
tions, a table calculated for additional
decimal places might be desirable, but
this is not necessary for orthodontic
purposes. For the same reason, no at-
tempt has been made to compensate for
leap years since this would ultimately
require the use of an astronomical cal-
endar and special tables for each year.

DeTERMINING THE DECIMAL VALUE
FOR A DATE

Dates are represented by the year, fol-
lowed by the three digit decimal value
from the table. Since current dates all
begin with 19, this can be omitted from
the written date.

Example: 60.987 is the decimal date
for Christmas, 1960.

DEeTERMINING AGE OR ELapsep TIME

Age, or any other interval between
dates, is determined from decimal dates
by simple subtraction. The value for
the earlier date (small figure) is sub-
tracted from that for the later date
(larger figure).
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Example:

Date of examination —

Jan. 27, 1961=61.071
Date of birth =

Apr. 15, 1944 — 44.285
Age at examination—16.786 years

REcoONVERSION TO YEARS, MONTHS,
AND Davs

Two methods are available for re-
converting decimal values to conven-
tional units depending on the degree of
accuracy desired. The short method
provides accuracy comparable to that
obtained when all calculations have
been made in conventional units, and
is adequate for most purposes. The
‘standardizing’ method uses standardiz-
ed months each 1/12 year in length.
This provides more consistent accuracy
by eliminating the errors introduced by
calendar months of different length.

In either method of reconversion, the
decimal value being converted may
sometimes fall between two figures in
the table. In this situation, the next
lower figure (not the nearest figure)
represents the correct date. This is be-
cause each figure in the table represents
the beginning of the day.

RECONVERSION BY THE SHORT
METHOD

Locate the date in the table which
corresponds to the decimal value being
converted (for intermediate figures,
take the next lower date as explained
above). Use the number of months and
days represented by the date shown.

Example: Convert age 16.786 years
into months and days.

October 15 is the date correspond-
ing to .786.

October 15 is 9 months and 15
days after the first of the year.

Therefore, 16.786 years = 16
years, 9 months, 15 days.
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RECONVERSION BY THE STANDARDIZING
MEeTHOD

Standardized monthly intervals of
1/12 year are shown at the bottom of
the calendar table, The largest of these
values which is included in the value
being converied indicates the number
of whole standardized months includ-
ed in that figure. Subtracting this value
leaves a remainder which represents the
number of days. The table for the
month of January is consulted for the
highest value included in the remain-
der, and the number of days read di-
rectly.

Example: Convert 16.785 years into
years, standardized months, and
days.

The largest standardized monthly
value included in 16.786 is .750
(9/12 year).

Subtracting, .786

-.750
036
Consulting the table for January,
.036 = 14 days.
Therefore, 16.786 vyears = 16

years, 9 months, 14 days.

The standardized monthly intervals
in the table represent units of a com-
plete twelfth of a year, not the beg'n-
ning of the last day of the month. These
values actually represent the beginnin<
of the first day of the following month,
so that a value coinciding with one of
these figures will represent a number
of months plus one day. On the other
hand, a value just below one of the
1/12 year figures will yield a-result
showing one month less, plus thirty or
thirty-one days. This may be changed
to show an additional whole month

(1/12 year = 30.417 days).
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SUMMARY

Dates may be recorded in less space,
and ages and similar periods of time
may be calculated with greater speed
and accuracy through the use of deci-
mal fractions of a year. A calendar-
table is presented making conversion to
and from these units both rapid and
simple. '

Additional details which might be re-
quired for special purposes or maxi-
mum accuracy are also presented.
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