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1 Claim.
1

This invention relates to a calculator of the
sliding rule or rotary disc type adaptable to
ascertain a particular figure which is a simple
function of a plurality of factors. More particu~
larly the invention relates to a calculator from
which may be determined the required size of a
screen located a specified distance from a pro-
jector having a particular aperture size and a
particular lens focal length.-

The calculator may be utilized with either
cinematic or still (i. e. slide) projectors. Briefly,
the projector screen width is a function of three
variables, viz.,, the projector aperture size, the
lens focal length, and the distance between the
projector and the screen. Standard projectors
have an aperture height equal to 34 of the aper-
ture width. A standard screen is, therefore, de-
signed with a height equal to about 34 of its
width. Thus, all dimensions of the screen may
be determined by the use of the device disclosed
in the present invention.

Graphs and tables now in general use for deter-
mining the size of a screen to be used under spec-
ified conditions are unsatisfactory in that far
too compendious a volume of tables or graphs is
necessary.

Each table or co-planar graph is necessarily
limited in showing the screen size as a variable
of only one of the three factors set out above, the
other factors necessarily remaining constant. If
each table or graph shows the screen size as a
function between the screen and projecfor there
must be one graph or table for each different
aperture size and each different focal length, or
the number of graphs required to encompass all
possibilities encountered in the variation of each
factor must equal the product of possible aper-
ture sizes and lens focal lengths. The objection
to such a large number of graphs or tables lies in
the fact that their use and care is clumsy and dif-
ficult. This objection is largely overcome by use
of a device constructed in accordance with the
present invention.

A primary object of this invention is to provide

a device which may simply and quickly calculate 4

the size of a projection screen to be used with a
projector having a particular aperture size, a par-
ticular focal length, and located at a specified dis-
tance from the screen.

A further object of this invention is to provide
a device to simply and rapidly calculate the nec-
essary distance which must separate a screen of
specified size from a projector having a particu-
lar aperture and focal length.

A further object of this invention is to provide
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a device to calculate simply and rapidly any one
of four factors, viz., screen size, focal length, dis-
tance between screen and projector or aperture
size when the other three guantities are known.

These and other objects will appear as the
invention is more fully hereinafter described in
the following specification, illustrated in the ac-
companying drawings and finally pointed out in
the appended claim.

Referring now to the drawings:

Figure 1 is a plan view of a complete rotary
disc calculator constructed in accordance with the
present invention;

Figure 2 is a plan view of the base of the rotary
disc calculator with the movable disc removed
for illustrative purposes;

Figure 3 is a cross-sectional view of the rotary
disc calculator taken on line 3—3 of Figure 1;

Figure 4 is another preferred embodiment of
the invention in which the parts are arranged f01
relative linear displacement; and

Figure 5 is an end view of the embodiment 11—
lustrated in Figure 4.

Referring again to the drawings, and in pa1—
ticular to Figure 1, a rotary disc computer con-
structed in accordance with the present deviece is
indicated generally by the reference character
i0. This embodiment comprises a flat base (I,
which may be circular or guadrangular in shape,
and a flat disc 12, the base and the disc being
rotatably connected by a pin or hub 3. Refer-
ring to Figure 2, base 11 is seen to have two cir-
cular scales inscribed on it concentric to axial
pin {3. The outer scale, indicated by the ref-
erence character {8, is denominated by the term
“length of throw,” and represents, in increasing
consecutive clockwise order, distances in feet be-
tween the projector and the projection screen.
This scale has a range of one to two hundred feet
and is a logarithmic scale as are the others uti-
lized in the present invention. The inner scale,
reference character [7, is denominated by the
term “screen width,” and its radial inscriptions
and identifying numbers represent, in increasing
consecutive clockwise order, sizes of screen width
in feet and fractions thereof. This scale has a
range of one to one hundred feet.

Rotary disc 12, Figure'1, has a circular scale’ i4
located at its peripheral edge. The radial in-
scriptions, and the identifying numbers appear-
ing on this scale, represent in increasing consecu~
tive clockwise order focal lengths of projector
lens in inches. This scale has a range of zero
to forty inches. Windows, indicated by refer-
ence characters 18, 18, 21, 22, 23, 24 and 26, re-
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spectively, are constructed in dise 12 equidistantly
from its center comprising the axis of pin §8. The
radial distence spacing these windows from the
center of disc {2 is equal to that of scale {7 from
pin 18, These windows and their respective ra-
dial index arrows extending perpendicularly to
the lower  frames thereof represent projector
aperture sizes in increasing consecutive clockwise
order. Window (8 represenis the aperfure size
of an § miilimeter projector. Window: {8 that of
a 16 millimeter projector. Windows 2§, 22, 23,
24 and 26 present, respectively, 35 millimeter
cinematic projector, 35 millimeter film strip pro-
jector, 2” x 2 slide projector, 2¥%" x 214"
projectors, 234’ x 4’ slide projector aperture
sizes.

slide:

i0

15
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in slot 21 scale 33 abuts 34 and scale 35 abuts
scale 38, In this position the inscriptions and
identifying numbers of length of throw scale
33 are adapted to be aligned with the inscription
and identifying numbers of lens focal length
scale 24. The desired screen width is read on
scale 36 under appropriate projector aperture in-
dex arrow of scale 35.

In this embodiment member 2§ is moved lon-
gitudinally:in member 27 until the inscription on
scale 34 representing the focal length of the pro-
jector lens to be used is aligned with the inscrip-
tion on scale 33 representing the desired projec-
tor- to screen distance. The required screen
width is then read from scale 38 under the aper-
ture size-index arrow of the projector being used.

size of aperture (in inches) X projection distance (in feet)

The forinula, width of sereen (in feeb)=

With rotary disc {2 mounted by means of pin
12.on base Kl the radis} inscriptions-of peripheral
scale & on dise {2 are-adapted to be aligned - se-
lectively with the radial inscripbions-of onter scale
I8 on hase (i. By rotating disc {2 the desired

lens focal length inscription may be-indexed fo

the: desired projection distance inscription. iIn-
ner scale §7T of the base ig visible only through
the gpertures or windows 18, 19, 21, efc. in the
disc. Alternatively, a transparent.disc may be
provided with a circular scale inscribed thereen
representing all conceivable aperfure sizes within
the range provided for, i e., 8 millimeters to
3Y,’" z 4’ may he utilized. In this construction
any aperture size may be determined when the
other elements of lens. focal length, vrojection
distance and screen width:are:fixed.

- In. Figure: 4:a.second preferred embodiment of
the- invention. is: illustrated. This embodiment
comprises a flat rectangular-elongated base mem-
ber 21 having: an. inverted T-shaped channel 31
centrally cut in: its upper surface along its lon-
gitudinal: axis: which seats an inverted: T~-shaped
movable member 28 formed with laterally ex~
tending retaining flanges 29. Channel 2i en-
closes all but.the: upper surface ¢f movahle mem-
ber 28, the laterally extending retaining flanges
‘29 of the latter resistingly restraining the mov-
able member to longitudinal sliding.

Two logarithmic scales 34 and 3% are inscribed
on’ opposite edges of the upper surface of mov-
able member 28. The inscriptions and the iden-
tifying figures of scale 34 represent projector lens
focal length in.inches. This: scale has a range
extending from zero. to' forty inches. Scale 33
i the illustrated embodiment is provided with
eight index positions: representing, respectively,
eight standard projector aperture sizes, viz., 8
millimeter; 16 millimeter, 35 millimeter sound
cinematie, 35 millimeter strip film, 2" x 2’7 slide,
21,7 x 21" slide, 3V’ x4’ slide, and 3%, " x 47
M. S: P.

Two logarithmic scales 33 and 8§ are inscribed
on' the top surface of elongated base member 27
at and slong the opposing edges of channel 3.
Seale 33 represents length of throw, or projec-
tor-to-screen distance, in feet. This scale has
a.range of two to 200:fest. Scale 38 represents
width in feet and fractions thereof and is di-
vided as shown, the larger screen sizes beginning
at twenty feet appearing at the left end of the
scale and ihcereasing in consecutive order to the
size of one hundred feet and then dropping to
one foot and inereasing in consecutive order to
twenty feet at the right end.of the scale:.

When movable member 28 is propelly inserted
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focal length of lens (in inches)

describes the relationship of the factors con-
cerned.. The principle by which this formula is
incorporated in both the rotatable disc calcula-
tor and the flat elongated rectangular calculator
is the same.

In the operation of a. device constructed in
accordance with the rotary disc embodiment of
the present invention the ratic of projection dis~
tance to lens focal length is obtained by rotat-
ing disc {2 on base #{ until the inscription rep-
resenting the desired lens focal length on scale
14 gppears aligned with the inscription. repre-
senting the degired projection distance on scale
18. By referring to the aperture size of the par-
ticular machine being used, and its. correspond-
ing window in dise {{, the widih of the screen
from. scale {7 is viewed through the window. and
selectively indicated by the radgial index arrow
For example, let it be assumed that
the operator has g 16 millimeter projector
equipped with a lens having a 5 inch focal length.
Further assume the operator desires to utilize the
machine in a room that has 60 feet of available
distance between. the desired positions of the
projector and screen, respectively. Disc 2. is
rotated: until the inscription of sixty feet (60’)
appearing on the length of throw or projection

‘distance scale 6 is aligned with. the inscription

of 5 inches appearing on lens focal length scale
18 Referring to the window (8, provided for
16 millimeter projectors and the radial index
arrow inscribed on disc 12 perpendicular to the
lower frame of said window, it is noted that the
quantity 4% feet of scale {7 of base ti is visible
through the window. It is the desirable screen
width under the circumstances assumed..

Noting that 16 millimeters is equivalent to .380
inches and supplying the factors of aperture
width, focal length, and projection distance: in
the equation set. cut above, the width of the
screen is determined to be

1ol
.380 inches X 60 feet)( 12 I“(,LE)?__54 7 inches

5 inches X1 foot

W=

or approximately 4% feet, thereby c)’*eckmg the
reading of the rule.

While the particular apparatus he1e1n shown
and described in detail is fully- capable of at-
taining the objects and providing the advantages
hereinbefore stated, it is to be understood. that
it is merely illustrative of the presently preferred
embodiments of the inveation and. that no.limi-
tations are intended to the details of construction
or design herein shown other than. as. defined
in the appended claim.



2,591,058

5

I claim:

In a calculator of the class in which relatively
movable memhers inseribed with coacting scales
are selectively adjusted to indicate screen width
from known values of projector aperture size, lens
focal length, and projector~-to-screen distance, a
flat base having a pivot point, and inscribed with

a first series of characters arranged in a con-

tinuous circular scale representing different pro- .

jector-to-screen distances in clockwise consecu-
tive order of increasing magnitude, said base be-
ing inscribed with a second series of characters
arranged in a second continuous circular scale
within said first series of characters represent-
ing different projection screen widths in clock-
wise consecutive order of increasing magnitude,
sald first series of characters and said second
series of characters being concentric to said pivot
point, a rotatable fiat disc mounted on said pivot
point, the perighery of said disc being inscribed
with a third series of characters arranged in a
continuocus eircular scale concentric to said point
and representing different sizes of projection
lens focal length in clockwise consecutive order
of increasing magnitude, said disc having its
peripheral edge contiguous to said first series of
characters and lying over and obstrueting said

second series of characters, said dise being formed

with a plurality of windows each representing
different projector aperture sizes and each adapt-
ed to disclose selectively certain of said second
series of characters, said disc being adapted to
be rotated about said pivot point until any de-
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sired character of sald first series on said base
and its respective scalar mark is aligned with
any desired character of said third series on said
disc and its respective scalar mark, each of said
windows disclosing from the second series of
characters on said base the particular screen
width neecessary for the particular projector-to-
screen distance, the particular lens focal length,
with the particular projector aperture size of
that window.
HOWARD E. FREEMAN.
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