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3 Claims.
{ :

THe presentinvention relates broadly: to so-

cailed ““solar houses;’ and'more particularly -to &

novel -method: and apparatus desgigned to calcux
late  the <length of roof- overhang,- or extension,
necessary for efficient counstruction in- such
houses:-

Briefly stated, a-selar House-is-one-that is-de«
signed and oriented to take advantage-of sclai

radiation-as-an-auxiliary source of heat. This is

accomplishied . primarily. by  facing - the living"

quarters toward the south and by the use oi
transparent.walls or unusually large window areas
in: the walls. on the southern exposure of the
house. In this way a.maximum smount of the
radiant energy.of the winter sun; when it swings
low on southern horizons,.is.allowed to.enier and
warm .the home.

As.a corollary to.this, however, it.is necessary
to. use overhanging. rool. constructions. on the
south side. of such.“solar houses,” in.order to
provide. 2 visor-which .will keep.out.the direct rays
of.the sun when it is riding higher in. the heavens
during-the summer: months, and .when the eniry
of additional heat into the house is not desired.

The required width of such an eave, overhang
or sun visor will, of courseyvary in different sec-
tions of the country.and; in deeiding on the:width
of brim or-overhang. that:will be necessary to

admit: direct sunlight only during-certain:prede-

termined months of :theuyear; the:angles of: the
sun’s rays due to the varying altitude of the sun
resulting:from latitude:and-season; as:well as
the: height-of window opening; must: all be con-

sidered.: Consequently,. the. seemingly simple-
step of - determining:the.width of/ ‘the: southern-
eaves onra “solar house” has-heretofore involved .

some-:complicated calculations:-

For-exaraple, one:of: the simplest: procedures -

was-to find the angle of the sun-at the latitude of
thesbuilding site-for the: season.of: year when it

was: désired to have-the sun’s rays enter into the

room-through the southérn:windows.: This sun
angle was found by subtracting the-dégrees north
latitude of the building site:from a list of figures
based on the declination’of the earth’s axis %o

the perpendicular of its-elliptical: plane at.the.

various. seasons-of. the.year, which-list:was:. ob~
tainable from-the .Chicago: planetarium. .
After-the-sun .angle.-had:been.determined in
this.manner.it was.plotted on.a-1ouse plan drawi
to scalerandthe:required-length:of roof overhang

was-then. found by measurement. on the:house.

plan.: Even: this: short. cut: method. required
special drawings, and was somewhat confusing.to
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those unfamiliar with-the earth’s motion around.
the sun:
Now, it is an-aim of-this invention {o provide a
new,; improved-and-simplified way of determining:

- the correct width of: overhang on- the southerly:

exposed - walls of “solar -houses” In any-loeation,
and with any sized window openings; so-that the -
direct rays of the sun will:be admitted through
the window openings durihg any desired-period of:
the year and bhe exciuded during the balance oii
the yeax.

Another object is the provision of a calculating -
device which, by simple-manipulation; will calcu-
late the size -of overhang.for a given-set of condi~
tions of location, time-and window size.

Another object is to -provide a slide rule type of
calculating- device~which; from a-given location
and- o given season' or mid-season: of the year,
will caleulate the sun’s angie above the horizon.
for the season-or mid-season given.

Another object is the provision-of. g calculating
device of the above-character which; from a given:
sun- angle representing: a predetermined. season:
or mid-season of ‘the-year and-a given:window

-height, will calculate  the- length:-of overhang

necessary- with- the given window height to ex-
ctude the direct rays of the sun except during:the
segson- or mid-season represented. by the sun
angle given:

Other objects and advantages of the invention
will' become more apparent during the course of
the following description; when taken in' con-
nection with the accompanying drawings.

In the drawings, wherein like numerals are
employed to-designate-like parts throughout the
same:

Fig. 1 is a side elevation of the sun angle and:
overhang calculating device  of the invention,
showing the slide pulled out slightly to-the left;

Fig. 2'is& view of the-slide removed from the
device and facing in the same direction as in
Fig.. 1;.

Fig, 3 is a view of the opposite side of the cai-
culating device shown in Fig. 1;

Fig. 4 is a.view similar to Fig. 2 but with the
slide facing in the same direction as in Fig. 3; and

Fig. 5 is.a section taken substantially along the
line 5—5 in . Fig. 1.

As indicated. above, the calculating. device of
this invention is of. the slide rule type.. That is,
it comprises, in its preferred form, a fixed base or
guide portion. and. a sliding portion . operating
within: the fixed. portion.. Each of the portions
or pieees.of the.device.is provided.with g com-
plementary,; registering.scale, or scales, on.one.
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or both faces which are so arranged and gradu-
ated that some function of a marking on one
piece is formed opposite it on the other piece.

To illustrate, the embodiment of the invention
disclosed in the drawings is designed to calculate
the roof overhang necessary for the southern ex-
posure of a “solar house” to be located anywhere
in the continental United States or southern
Canada and having any height windows up to
eight feet six inches.

As shown, the calculating device comprises a
fixed base, body or guide portion A, and a slide B
operable within the fixed portion. The body
portion A, which may be of wood, heavy paper
or other suitable material, includes opposite side
walls 18 and 11 spaced from each other by the
spacers {2 to form a medial guideway {3 for the
slide B. One relatively simple method of making
the fixed portion A of the device is to use separate
sheets of material for the walls 10 and (i and the
spacers {2 and, after arranging them in their re-
spective positions, to laminate them all together.

Suitable scales or markings, designed to pro-
duce the desired results upon relative movement
between the fixed piece A and the sliding piece
B of the device, are applied tc both faces of both
the fixed and the sliding pieces and positioned
so that the markings on one piece can be brought
into registry with the cooperating markings on
the other piece. The side walls {0 and (i are
provided with windows {4 and {5 so as to expose
the movable scale on the slide B to view.

As has already been explained, the purpose of
the calculator is (1) to simplify the determination
of the sun’s angle above the horizon for any
season or mid-season of the year for any location
within the range of the instrument; and (2) to
utilize this angle, and by means of cooperating
scales read directly thereon the required roof
overhang or extension for any height window.

To this end, graduated markings (6, represent-
ing the degrees of latitude between 25 and 50
degrees, are engraved or otherwise placed on the
face of the wall 10 of the fixed portion A across
and immediately adjacent the top of the window
14. Also, on the face of the wall 10, just below
and midway the opposite ends of the window i4,
is placed an arrow or similar indicating device iT.

To complete the markings necessary for the
determination of the sun’s angle, the face (8 of
the slide B is provided with two lines of graduated
markings {8 and 20 as shown in Fig. 2, and which
are positioned to be brought into direct registry
with the marks 16 and {71 above and below the
window {4 on the face of the side wall {0 of the
fixed portion of the device. The upper set of
egraduated markings 18 on the face 18 of the
slide represent seasons or mid-seasons of the
year, while those on the lower line 28 designate,
in degrees, the sun’s angle above the horizon.

In constructing these scales for determining
the sun’s angle at the various seasons and mid-
seasons of year, it is necessary to establish the
proper varying distances between the markings
representing the various seasons and mid-seasons
in ratio to the declination of the earth’s axis at
the corresponding season and mid-season, and
to arrange these scales so that the correct sun
angle will be indicated when a selected season or
mid-season is set to a certain fixed point.

Perhaps this can best be illustrated by explain-
ing in detail how the scales are laid out on the
particular form of calculator shown in the draw-
ings. 'Thus, as pointed out above, the markings
on side 10 of the fixed member and face {8 of
the slide are for the purpose of determining the
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angle of the sun above the horizon at the time
of year when it is desired to have the sun begin
to enter the windows of a “solar house” that is
to be built at a given location or latitude.

This sun angle can be determined from the side
{8 of the calculator by using it to solve the
equation: (90°—latitude--sun’s declination=sun
angle). This is true because if we subtract from
an angle of 90°, representing the angle between
a perpendicular line at the proposed building site
and a line drawn in the direction of the horizon,
the degrees of latitude representing the position
of the building site, and then add the sun’s decli-
nation at the given season of year, the result will
be the sun’s angle above the horizon at the build-
ing site at that season.

In marking the side {8 of the calculator for this
purpose, the markings for the latitude on scale 18
may be made to any convenient scale, or arbitrary
distances can be used between markings to give
a convenient overall length. The scale {6 as used
in the drawings represents minus degrees be-
cause it is to be used to subtract degrees of
latitude from 90° for the reasons set forth above.

The next step is to place the pointer or indi-
cator {7 and this is preferably located at the -
middle of the window {4, simply as a matter of
convenience. i

The third step is to place the seasonal markings
on the scale 9 and these are made to represent
semimonthly periods so that it will be possible
to show under the same mark in every case the
date when the sun will begin entering the window
(top month) and the date when the sun will
cease to enter the window (low month on scale).
The mark for September 21 should be put on
first at approximately the middle of the scale be-
cause this represents the zero point or, in other
words, the date when the declination of the sun
is practically zero. Additional marks are then
placed to either side of the zero point on the
scale to represent successive semimonthly periods.’

The markings for these season and mid-season
positions should be spaced from the zero position

SEP )
MAR

at a distance from one anocther, in degrees, that
is equal to the sun’s declination for that time of
year, using the same distance to represent each
degree as was used on the scale {6.

Having placed semimonthly dates in the top -
and second lines along the scale 13 as outlined
above, there is then placed in the third line of
this scale below each date on the first and second

" lines, the month when the sun’s declination on

60

the month and day shown in the second and third
lines will he substantially the same as the sun’s
declination cn the month and day shown in the
first and second lines at the same point. To
illustrate, as noted the sun’s declination on Sep.
21 is practically zero. It is also at about zero on
March 21, so MAR is placed on the third line of
scale {9 directly below

SEP
21

in the first and second lines.
With this set up, the upper month and the day

" beneath it will denote the date on which the sumn

75

may begin entering the windows while the as-
sociated lower month and the day above it will
denote the date when the sun will stop entering.
the window, For ease in reading, the lower month
may be printed in red (see legend' (1) on the face
of wall 10), :
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The: fourth. step:is:to. arrange the numbers: and:
markings om: the: scale: 20, and: these: are laid: out
so-that any figure on this: scale that. cecurs ever
the pointer: i1, with. the slide B. in any lecation
will. be the complement: of the number on. the:
scale: 8 that, at the same time, lies: over the zero
declination point;

"SEP
21

MAR)
on that scale.. . Thus, when. the slide is in the posi-
tion shown in Fig. 1, the number 48 is. over the.
pointer 7T, and. the number 42 on. the scale (6
lies. aver the zero. point

(SEB-\,
&9
MAR/

on the scale 19. For all three scales. i6, {9; and 26,
the positive direction is to the right of zero and
the negative is to the left.

Now, if the scales on this side of the caleculator
have been properly graduated and arranged,
when the mark on the upper line {9, that corres-
ponds to the date when it is first.desired to have
sunlight enter the southern rooms, is moved: into
registry with the one of the markings (6 that
represents the latitude of the ecity in which the.
house is to be located, the arrow (7T will point to
the mark on the scale 26'which indicates the angle:
of the sun.above the horizon at.that period:

This sun angle can then be used in conjunction.
with the cooperating scales on the: opposite side
of the device for determining the required roof
overhang for any height of window up to eight’
and one-half feet. For this purpose, the face of
the side wall 11 of the device carries an arraw or
similar indicating device 21, just above and mid-
way between the ends of the window 15, and car=
ried upon the same wall just below and running
from one side of the window to the other is a
scale. 22 marked off to designate window heights’
between two feet, and eight feet six inches:

Adapted to cooperate and: register with the in-
dicator 2i and the scale 22 respectively on the
fixed portion of the device, are sets. of upper-and
lower scales 28 and 24 an the face 25 of the slide B:
as shown in Figs. 3 and 4.. The upper scale 23 is
mearked to designate the previously determined:
sun angle and covers a range of degrees of angle

similar to that on the sun angle seale 20°on the |
opposite face of the fixed portion ofthe device: *

The lower scale 24 is marked inm a manner gen-
erally the same as that of scale 22 on the fixed
member A but designates varying window heights
between 2 feet and 8 feet: 6’ inches.

These scales for calculating the requiredlengtir
of the roof overhang are based on logarithmie
graduations and are so aranged’ as' to solve, by
trigonometric function, the right triangle formed’
by the vertical window wall shown' at 26, a hori-

zontal line extending, from the window wall' to the-

extreme lowermost edge of the roof overhang and’
a diagonal line parallel to the'sun angle and form-
ing hypothenuse of the right triangle: By co-
ordinating the logarithmic scales with the scale
indicating the various sun angles, it is possible: to-
automatically solve any triangle formed' by vary=
ing sun angles, adjacent side and opposife side:
Aswasthe case with the other side-of'the-davice:
it is believed that the above will be more readily:
understood by outlining exactly how the various:
markings on this side: are-laid out. In the first
place, the pointer 2§ is preferably placed at the
middle of the- window- 15, since this is: the: most:
convenient position. The: next step:is to:place &
mark on the-scale: 23' to-represent: the sun angle:

10:
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whose: cotangent is 1 and whose:log cotangent is
zero.. That: is the sun angle of 45°. This should-
be located at the middle of the slide B, also as a-
matter of canvenience. The:rest of the markings:
on: the scale 23 are then laid out from that point.
In doing this, the: distances of each. angle both:
ways from 45° is. made: proportional to the log
cotangent. of that angle. The proportionality
constant.being so chosen that the desired range of
sun: angles: will extend: over g convenient length
of. the available space on the: scale.

The next.step is to lay out the markings repre-
senting feet and inches on the lower slide: scale,.
and these markings are spaced at distances from
an arbitrary point, established at the left of the
contemplated location of the'scale, which are pro~
portional to the logarithm of the distance indi-
cated in feet by the numbers over the markings.
The: proportionality constant used here must be
the same as for the other scale 22 on the slide,

To:then: set up the markings for the lower fixed
scale 22, the same markings are used as on the
scale 24 and the markings on the scale 22 is so
positioned, relative to the markings on the scale
24: as: to correspond’ exactly: therewith when the
45° mark on the scale 23 is opposite-the-indicator
21,

This. completes the markings necessary to: the:
operation of the sumr angle and roof overhang:
calculator shown in the drawings. However, in
order to facilitate use of the device for its intended-
purpose, suitable legends marked (1) and (2)
respectively are preferably printed at appro-
priate locations:on the face of the side wall i0-
of the fixed portion, while other  appropriate
legends marked (3), (4) and- (5) are printed on
either the face of the side wall' it of the fixed
portion or on the corresponding facs of the slide:
B as shown in Fig. 3.

Also: printed: on the-face of theside-wall lf-of
the: fixed portion: & is & schematic showing' 26
of a. window wall withr roof overhang and which:
carries: 2. dimension: A, indicating the: height. of.
the wihdow for the: proposed- house from- its bot~
tom to a horizontal line extending frem: the
window:to the extreme lowermost edge-of the roof
overhang; and: & dimension: B representing the:
distance: from the window wall to the. outermost
edge of the: roof overhang:

The operation of the calculating device: is set:
forth: in the proper seguence of steps below and-
coincides withr the legends (1)- to (5 appearing:
on the device. For example, to determine: the:
necessary- amount of overhang for a roof abave

55 g; south: window having a seven foot. effective.

height in a: house: to: be located in. Chicage; the-
procedurs:would be-as follows:

Hoving determined the latitude of the- city-
(Chicago is approximately 42 degrees north: lati-
tude): and the date:when it is:desired to have the
sun begin to: enter the room (Septemher 21st is:
aboub right for thatiocation) the device should be.
faced toward the: operator as shown. in Fig: 1,

~and he-iz then ready to.proceed.

gy

The first step is to move the slide B ocutwardly
to:the.right until. the vertical mark above
SER
21,
MAR
on the scale 19-is in: alignment with: the mark
representing: 42 degrees on the'scale {§ (as shown:
inFig:.1). When this has been done the operator

will, as his:second step; read the sun-angle which:
appeatrs on:the scale 20: directly above the arrow

9. (T,. In:this case:the sun angle is 48 degrees.
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“The third step is to transfer the sun angle,
obtained as described above, to the opposite side
of the rule. This is done by turning the device
over so that it faces the operator in the manner
shown in Fig. 3. Now the slide B is moved out
to the left. until the mark representing the sun
angle of 48 degrees on the scale 23 is directly
below the arrow 21 (position shown in Fig. 3).
Following this, the fourth step is to locate the
dimension A from the diagram 2§, and which
represents the effective height of the window,
on the scale 24, and to then read the fisure cn
scale 22 that falls directly below that point.
This gives the length of roof overhang required.

In the present case the effective window height
was given as seven feet and reading on scale 22

directly below the designation for seven feet on.

scale 24 the operator will find that a roof over-
hang of just slightly more than six feet three
inches is required.

The required roof overhang for houses to be
built in cities located at other degrees of north
latitude, and having different effective window
heights can of course be determined in the same
manner with the device and by the procedure
outlined above.

Moreover, other instruments can be con-
structed along similar lines, and following the
general principle of the invention, which will
be  capable of determining roof overhang for
other degrees of north latitude and for varying
degrees of south latitude. In fact, it is to be
understood that, while the form of the inven-
tion herewith shown and described is to be taken
as the preferred embodiment of the same,
various changes in the size, shape and arrange-
ment of parts may be resorted to without de-
parting from the spirit of the invention or the
scope of the subjoined claims.’

For example, the invention may be embodied in
devices of circular or other shapes and form; and,
for the purpose of locating the markings, either
one of the members A and B can be considered as
the “fixed’” member and the other as the “sliding”
member.

Another possible modification would be to alter
side 10 of the device shown in the drawings by
placing the indicator 17 at the top of the sliding
member B in place of the season markings, put-

ting the season markings at the bottom instead -

of at the top of the slide B, and putting the sun
angle scale 206 below the window (4 in place of
the indicator 1T. '

With this arrangement either the sunanglescale

and the season scale would have to be reversed.

Or, the latitude scale might be reversed.  That is,
‘made to read from right to left instead of from
left to right. The best way is to reverse the lati-
tude scale.

The advantage of this modified arrangement
would be that once the selected latitude was lo~
cated at the indicator i7, the different seasons and
their corresponding sun angles could be read
without any further movement of the slide B.
"I claim:

1. In 4 slide rule type calculating device, a fixed
member and a sliding member, means ocn one part
of said fixed member and on one part of said
sliding member for determining the sun angle for
a given latitude at a given season comprising,
markings on said fixed member designating de-
grees of latitude, an indicating device also on said
fixed member, markings on s2id sliding member
designating seasons of the year and positioned to
register with the said markings on the fixed- mem-
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ber, and other markings on said sliding member
desighating degrees of sun angle -positioned to
register with said indicating device on the fixed
member, the lines of each of said sets of mark-

. ings being spaced to establish the various seasons

in ratio to the declination of the earth’s axis at
the corresponding seasons of the year and ar-
ranged relative to the other markings to indicate
the correct sun angle when a selected season
marking is set at a fixed point. .

2. In a slide rule type calculating device, a
fixed member and a sliding member, and means
on one part of said fixed member and on one part
of said sliding member for calculating the required
length of roof overhang for the southern ex-
posure of a “solar house” from g given effective
window height and a given sun angle compris-
ing, an indicating device on $aid fixed portion,
markings designating various lengths of overhang
also on said fixed portion, markings on said slid-
ing portion designating degrees of sun angle and
positioned to register with the indicating device,
and other markings on said sliding portion desig~
nating various effective window heights and posi-

: tioned to register with the marking on the fixed

portion designating overhang lengths; said mark-
ings for calculating the required length of roof
overhang being based on logarithmic gradua-
tions grranged to solve by trigonometric function
the right triangle formed by a vertical line equal
in length to the effective window height desired,
a horizontal line extending from the window to
the lowermost edge of the desired roof overhang,
and a diagonal line parallel to the sun angle and
forming the hypotenuse of said right triangle.

3. In a slide rule type calculating device for de-
termining the required length of roof overhang on .
a “solar house;” a fixed member and a sliding
member, means on one part of said fixed mem-
ber and on one part of said sliding member for
determining the sun angle for a given latitude at
a given season comprising, markings on said fixed
member designating degrees of latitude, an indi-
cating device also on said fixed member, mark-
ings on said sliding member designating seasons
of the year and positioned to register with the
said markings on the fixed member designating
degrees of latitude, and other markings on said
sliding member designating degrees of sun angle

" positioned fo register with said indicating device

on the fixed member, the lines of each of said
sets of markings being spaced to establish the
various seasons in ratio to the declination of the.
earth’s axis at the corresponding seasons of the
year and arranged relative to the other markings
to indicate the correct sun angle when a selected
season marking is set at a fixed point; and means
on another part of said fixed member and on
another part of said sliding member for calcu-
lating the required length of roof overhang from
a given effective window height and the sun angle
indicated by the first mentioned means compris-
ing, a second indicating device on said fixed por-
tion; markings designating various lengths of
overhang also on said fixed portion, markings.on
said sliding portion designating degrees of sun
angle and positioned to register with the sec-
ond-mentioned indicating device, and other mark-
ings on said sliding portion designating various
effective window heights and positioned to reg-
ister with the markings on the fixed portion
designating overhang lengths, said markings for
calculating the required length of roof overhang
being based on logarithmic graduations arranged
to solve by trigonometric function the right tri-.
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angle formed by a vertical line equal in length to
the effective window height desired, a horizontal REFERENCES CITED
line extending from the window to the lowermost The following references are of record in the
edge of the desired roof overhang, and a diagonal file of this patent:
line parallel to the sun angle and forming the 3 FOREIGN PATENTS
hypothenuse of the right triangle.

Number Country Date
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