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3 Claims.

This invention relates to a slide rule for effect-
ing multiplication and division and having a
slide bearing one logarithmic scale reciprocable
along a base carrying the other logarithmic scale.

One object of the invention is to provide a
new and improved slide rule which, as compared
to prior slide rules of the above character, is
capable of a larger number of computations with
greater accuracy and yet is not bulky in size or
difficult to manipulate.

A more detailed object is to divide both of
the logarithmic scales infto a plurality of parts
with the parts of one scale arranged in parallel
rows on the base and the parts of the other scale
arranged in parallel rows on the slide which it-
self is mounted for endwise movement and also
for movement transversely of the scale rows.

Another object is to adapt a slide rule of the
above character for use in computing gear ratios.

A further object is to facilitate matching of
the scale numbers on the slide and base by
arranging the numbers of the slide scale within
transparent windows coacting with the light
areas on the base.

Other objects and advantages of the invention
will become apparent from the following detailed
description taken in connection with the ac-
companying drawings, in which

Figure 1 is a plan view of a slide rule embody-

ing the novel features of the present invention. g

Fig. 2 is a sectional view taken along line
2—2 of Fig. 1.

Figs. 3 and 4 are enlarged fragmentary views
of a modified form of a slide rule adapted to cal-
culate gear ratios.

Fig. 5 is an enlarged fragmentary view of the
embodiments of Figs. 3 and 4 showing the man-
ner in which the scales on the slide and the base
are matched.

Fig. 6 is a schematic view of a gear train the
ratio of which may be caleulated by the embodi-
ment of Figs. 3 and 4.

To illustrate the invention, Fig. 1 shows a
base plate 18 divided into two rectangular sur-
faces i1 and 12 on which are inscribed a product
scale A and a multiplier scale B respectively.
Traversing the plate {6 is a compound slider
{3 comprising a rectangular open frame {4 with
channels {5 (Pig. 2) engaging the sides of
the plate (0 for vertical movement of the slider.
A rectangular transparent slide i8 inscribed with
a multiplicand scale C slides on the frame 14
in grooves 17 for horizontal movement of th_e
slider. Each of the scales, A, B, and C is di-
vided into a plurality of parallel parts or lines
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(8, but the compound motion of the slider (3
permits the scale C and an index mark {9 also
inscribed on the slide (6 to move along paths
both parallel and perpendicular to the lines 18
on the scales A and B and thus to be matehed
with the latter.

The product scale A starts at a reference point
20 at the lower right hand corner thereof as
viewed in Fig. 1 with, for exampie, “1.0000” and
from there the numbers are logarithmieally
spaced toward the left along the lowest line.
The lefi end of the lowest line represents the
same scale number as the right end of the next
higher line from which point the logarithmic
spacing continues foward the left of this line.
In this manner, the entire scale A is laid out,
stepping up one line at a time, until a point
21 at the upper left hand corner of the scale
is reached. If the scale A is to be the equiva-
lent of the “C” scale of a conventional slide
rule, this last point will again be “1.0000.” The
accuracy of the scale A, therefore, is eguivalent
to the accuracy which could be obtained by
making the conventional “C” scale of a ordinary
slide rule as long as the combined lengths of all
the lines in this scale. In order that the prin-
ciple of the invention may he more easily under-
stood, however, the scale A will be considered
as repeating, that is, the upper half is the same
as the lower half with the end point 22 of the
lower part being the starting point of the upper
part. The index mark (9 on the slide 18 can
then be more easily made to fall within the
bounds of the product scale A. The multiplier
scale B is identical to the product scale having
its reference point 23 also at the lower right
hand corner.

The starting point or index mark (9 of the
multiplicand scale C is at the upper left hand
corner and from therve the scale progresses from
left to right and downwardly. In addition, as-
illustrated in Fig. 1, this scale does not repeat
but in all other respects it is the same as scales
A and B, the number of lines and the length
of each being the same.

With the above arrangement, the product of a
number on the multiplier scale B and the num-
ber directly thereover on the multiplicand scale
C will be indicated on the product scale A under:
the index mark 18. To illustrate, the numbers
at point X will be considered, that point on the
multiplier scale B being referred to as XP and
on the multiplicand scale C as Xe. It will be
seen that the logarithm of Xb is equal to the
combined lengths of all the lines on scale B with-
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in the distance g plus the distance b. Similarly,
the logarithm of X¢ is equal to the total length of
the lines within the distance ¢ plus the distance
d. Since the number of lines on the product scale
A within the distance e, which extends from the
bottom of the scale A to two lines below the index
mark 19, is the same as the number of lines with-
in the sum of distances @ and ¢, the number of
whole lines in the logarithm of XP has been
added to the number of whole lines in the loga-
rithm of Xc. The sum of the remaining dis-
tances b and d is equal to one whole line plus
the distance 7 which, as will be seen from Fig. 1,
added to the lines within distance e produces the
point at which the index mark 19 falls on the
product scale A. In effect, therefore, vertical
movement of the frame {§ adds the whole num-
ber of lines of the multiplier and the multipli-
cand scales while horizontal movement of slide
16 adds the remaining partial lines of the two.

While scales A, B, and C can be used to mul-
tiply any two numbers appearing thereon, it is
often desirable to set the index mark 18 over a
selected point on the product scale A and deter-
mine the different combinations of numbers on
scales B and C which produce the selected prod-
uct. It will be apparent that if the slider {3 car-
ries just the scale C, only some of the possible
combinations will be indicated since a portion of
the scale C is not over the scale B. To remedy
this, another scale C’ identical to the scale C is
inscribed immediately to the right of the latter.
Point W’ on the scale C’, however, is one whole
line farther away from the index mark (3 than
is the same point W on the scale C. To compen-
sate for this, therefore, the entire scale C’ has
been stepped down one line relative to scale C.

The exact orientation of the various scales de-
scribed above is given by way of example only.
The scales may be arranged in mahy other ways
depending upon the desired range of operation
of the slide rule. For example, “1.0000” could
appear at the vertical midpoint on scales A and
B with numbers greater than one above the point
and those less than one below the point. Like-
wise, it is not necessary that scales A and B be
similarly oriented as long as the logarithmic re-
lation of all the scales is maintained.

The slide rule as generally described above is
readily adaptable for use in determining the num-
ber teeth for each of two sets of gears 24, 25, and
26, 271 intermeshing in a train to form a driving
connection between an input shaft 26 and an
output shaft 29. Thus the drive ratio through
the sets of gears may be considered as a product
number on the scale A while g fraction represent-
ing the number of teeth on one set of gears 24, 25
is a multiplier number on the scale B and a frac-
tion representing the number of teeth on the
other set of gears 26, 271 is a multiplicand num-~
ber on the scales C and C'.

Since the variety of gears generally available
is somewhat limited, not all the possible frac-
tions on scales B, C and C’ are useful and it is
desirable to block out all but the fractions repre-
senting the more conventional sets of gears on
those scales. Thus, the scale B takes the form
of a dark background with a plurality of light
areas 38 each with a fraction marked therein
and scales C and C' on the slide §6 are generally
opaque with windows 3f within which are in-
scribed the fractions of those scales. The center
of each light area 30 is the point to which the
distance representing the logarithm of its cor-
responding fraction is measured while the center
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of the windows 31 is the measuring point for the
fractions on the slide {8. Thus, since the win-
dows 31 are of the same size and shape as the
light areas 30, matching a selected window with
a given light area results in the addition of the
logarithms of the corresponding multiplier frac-
tion and multiplicand fraction and the ratio of
the two sets of gears 24, 25 and 28, 271 repre-
sented by these fractions is indicated on the
product scale A by the index mark 19. In order
that both fractions may be clearly visible when
a window coincides with a light area, the multi-
plier fractions are disposed on the right side of
the light areas 30 while the multiplicand frac-
tions are inscribed at the left side of the win-
dows 31i.

Since the same sets of gears may be used for a
ratio greater than one as for a ratio correspond-
ing to its reciprocal, the greatest useful range will
be obtained when the product scale A is restricted
to numbers less than one. Thus, in adapting the
slide rule for use in determining gear ratios,
“1.0000” is placed at the upper right hand corner
of the scale A and the entire scale, a part of
which is shown enlarged in Fig. 3, is laid out in
decimal fractions.

Agsuming that it is desired to determine what
sets of gears 24, 25 and 26, 27 may be used to pro-
duce a drive ratio of .3750, for example, the index
mark 19 is first set at that ratio on the product
scale A as shown in Pig. 3. Then, the right por-
tion of the slide 6 is inspected to see which win-
dows 31 are disposed directly over and in full
register with a light area 30. As seen in Fig. 5,
only window 31’ exactly coincides with a light
area, the other windows being displaced varying
amounts from their nearest light areas. Thus,
by using gears with 2T and 50 teeth for the set
24, 25 and with 25 and 36 teeth for the set 25, 21,
the desired ratio between the shaft 28 and the
shaft 29 will be obtained. Of course, the same
ratio may be produced by different combinations
which will be indicated simultaneously by other
matching windows and light areas.

I claim as my invention:

1. A slide rule for determining the ratio of
a train of four gears comprising a plate defining
first and second rectangular surfaces arranged
in edge to edge relation, a frame overlying said
areas and movable edgewise along a path parallel-
ing the adjacent edges thereof, a slide mounted
on said frame for endwise movement along a
perpendicular path, an elongated product scale
carried by said first surface, having numbers cor-
responding to different ratios of said train and
spaced therealong and from a predetermined
reference point in accordance with the values of
the logarithms of the numbers, said scale being
divided into a plurality of parallel parts paral-
leling said second path, an elongated multiplier
scale having fractions denoting the number of
teeth on two of the gears and spaced therealong
from said reference point distances correspond-
ing to the logarithms of the fractions, said second
scale being carried by said second surface and
divided into a plurality of parallel parts parallel-
ing said second path, and a multiplicand scale
on said slide having fractions denoting the num-
ber of teeth on the other two gears and spaced
therealong from an index mark on said slide
succesgive distances corresponding to the loga-
rithms of such fractions, said third scale being
divided into a plurality of parts paralleling said
multiplier parts whereby, when a selected multi-
plicand is, by shifting of said frame and slide,
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superimposed upon a selected multiplier, the ratio
of the train will be disposed on said first surface
opposite the index mark on said slide.

2. A slide rule comprising a plate defining first
and second rectangular surfaces arranged in edge
to edge relation, a frame overlying said surfaces
and movable edgewise along a path paralleling
the adjzcent edges thereof, a slide mounted on
sald frame for endwise movement along a per-
pendicular path, an elongated product scale car-
ried by saiq first surface, having numbers spaced
therealong and from a predetermined reference
point in accordance with the values of the
logarithms of the numbers, said scale being di~
vided into a plurality of parallel parfs parallel-
ing said second path, an elongated multiplier
scale having numbers spaced therealong from said
reference point distances corresponding to the
logarithms of the numbers, said second scale being
carried by said second surface and divided into a
plurality of parallel parts paralleling said second
path, each of said multiplier numbers being dis-
posed on said plate within and on one side of
a light area on said second surface, and a multi-
plicand scale on said slide having numbers spaced
therealong from an index mark on said slide
successive distances corresponding to the loga-
rithms of such numbers, said third scale being
divided into a plurality of parts paralieling said
multiplier parts, each of said multiplicand num-
bers being disposed within and on a different side
of a transparent window on said slide of a shape
similar to said light area, whereby, when the
window of a selected multiplicand is, by shifting
of said frame and slide, superimposed upon the
light area of a selected multiplier, the product
will be disposed on said first surface opposite the
index mark on said slide.

3. A slide rule comprising a base having first
and second parts arranged in edge to edge rela-
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tion, an elongated slide mounted on said base for
endwise movement along a path cover said parts,
an elongated product scale carried by said first
part paralleling said path and having numbers
spaced therealong from a predetermined refer-
ence point in accordance with the logarithms of
the numbers, an elongated multiplier scale car-
ried by said second part paralleling said path
and having numbers spaced therealong from said
reference point distances corresponding to the
logarithms of the numbers, each of said multi-
plier numbers being disposed within a light area
on said second part, and a multiplicand scale on
said slide having numbers spaced therealong from
an index mark on said slide successive distances
corresponding to the logarithms of such numbers,
each of said multiplicand numbers bheing dis-
posed within a transparent window on said slide
of a shape similar to the shape of said light area,
whereby, when the window of a selected multi-
plicand is, by shifting of said slide, superimposed
upon the light area of a selected multiplier, the
product will be disposed on said first part opposite
said index mark on said slide.
GEORGE R. STIBITZ.
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