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This invention relates to improvements in computers,
and more particularly pertains to cylindrical slide-rule
computers adapted to serve as calculating, measuring,
writing, drawing, and magnifying implements.

Engineers, draftsmen, technicians, and others practic-
ing the mechanical arts frequently find it necessary to
perform sequentially some or all of a series of related
operations involving the employment of a reading mag-
nifier, a linear scale, a slide rule, a writing and drawing
implement, and an eraser. For example, to estimate in
the field the quantity and weight of material required in
a replacement shaft sleeve, the specific weight of the
material is read with a magnifier from a handbook and
written down. The old sleeve is examined under magni-
fication for wear, porosity, labeling, etc. Then its in-
side and outside diameters are measured by scaling and
its length is measured with a depth gauge and noted
down, From these written and measured figures the
volume and weight of the piece is calculated on a slide
rule. Then a sketch or working drawing is drawn, with
incidental use of the eraser, to record the information.

In the past the need for these operations was generally
met in one of two ways. Either a separate instrument
was employed for each distinct function, or several units
were used, some of which possessed a few of the required
instruments in combination.

The former practice has obvious disadvantages of un-
due expense in acquiring all the required instruments,
in cumbersomeness, slowness and difficulty in manual
manipulation of the several instruments successively, par-
ticularly in maintaining availability when needed in the
field, and bulk in storage and inconvenience for port-
ability., The latter arrangement has, in the past, in-
volved a sacrifice in accuracy and facility in use that is
not compensated for by the increase in compactness and
portability, with but a few of these related functions
embodied in any single instrument.

Previous attempts at writing computers, besides con-
structional and fabricating complexity, also were limited
in operation by their use of involved special or split-scale
arrangements or short, low-accuracy scales, total ob-
struction of writing function at some scale settings, or
end and rotary restrictions which limited the choice and
type of scales used and required frequent undesirable
resetting operations.

The primary object of this invention is to provide a
simply fabricated, compact, pocket-portable computer
adapted to perform selectively any or all of the related
operations of reading magnification, linear measurement
(mcludmg gauging of depth), slide-rule calculation, wnt-
‘ing, drafting, or erasmg

Another object is to provide a computer of the char-
acter described wherein the writing implement portion is
aunobstructed and available for use at any calculatlon
setting of the device.

- A further object is to provide a.computer of the char-
sacter described having integral, or preferably readily and
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facilely replaceable and reversible component elements,
to thereby increase the scope and fiexibility of use of
the device,

A still further object is to provide a computer of the
character described that permits sequential multifold
mathematical operations on the slide rule portion with-
out resetting, by affording unrestricted end motion be-
tween the slidable and fixed scale members.

An additional object is to provide in a computer of the
character described a self-springing construction which
permits sliding frictional contact between members with-
out the need for separate spring components,

Another object is to provide in a computer of the char-
acter described unrestricted end and rotary motion for
the slidable scale member, so that a plurality of longi-
tudinally-arranged or helically-arranged scales, or a re-
lated combination of both, can be employed, thus multi-
plying the accuracy, utility, and flexibility of the device.

A further object is to provide a computer of the char-
acter described in which the evenly decimally calibrated
logarithm equivalent scale from zero to ten on one mem-
ber can be made of standard length to serve as a linear
measuring scale, which in telescoping conjunction with a
like scale on another member can act as a longer measur-
ing scale, while the functions of numerical addition and
subtraction may also be performed thereon or upon frac-
tionally subdivided similar scales, thru slidable coopera-
tion between said calibrated scales, independently of their
linear values.

A further object is to provide in a computer of the
character described, a shiftable cursor of both vertical
and horizontal magnifying configuration adapted to func~
tion also as a reading magnifier, a depth gauge index, and
a pocket clasp for the computer, to which it can hold
claspingly and frictionally thru its spring acting shape.

Other objects and many of the attendant advantages
of this invention as well as of its construction, arrange-
ment, and operation will be apparent from the following
description, considered with the accompanying drawing,
in which

Fig. 1 is a plan view of a computer, showing a pre-
ferred embodiment of the mventlon,

Fig. 2 is a fragmentary view of the lower portion of
Fig. 1, shown in an extended position;

Fig. 3 is a section taken on line 3—3 of Fig. 1;

Fig. 4 is a section taken on line 4—4 of Fig. 3;

Fig. 5 is a perspective view of the cursor;

Fig. 6 is a plan view of a modified form of the inven-
tion;

Fig. 7a is a section taken on the line 7—7 of Fig. 1;

Figs. 7b and 7c are sections taken on the line 7—7 of
Fig. 1, showing further modified forms of the invention;

Fig. 8 is a broken view of a modified form of outer tube
35 of Fig. 1, and

Fig. 9 is a broken view of a modified form of the outer
tube 35 of Fig. 6.

Similar numerals refer to similar parts throughout the
several views.

In the preferred embodiment of the invention shown
in Figs. 1, 3, 4, 5, and 7a, there is provided a rod or
tube 11.  Said tube is preferably opaque, and has marked,
inscribed, or laminated upon its peripheral surface a
plurality of scales 13, running longitudinally of the in-
strument. Any suitable scales, such as straight, direct,
inverted, arithmetic, logarithmic, exponential, trigo-
nometric, linear measurement in inches and centimeters,
and specialized, colored, coded, or tabulated scales and
markings- can be included. A first writing instrument
15 having a ‘mechanical pencil 17 at one end and a foun-
tain pen 19 at the other end is carried preferably slid-
ably, rotatably and reversibly in the tube 11, said instru~



ment being held frictionally or interlockingly by said
tube -and extending beyond an end thereof, as shown in
Figs. 1 and 3.

A second writing instrument 2% having preferably a
chuck type draftsman’s and artist’s scribing-pointed pen-
cil 23 at one end, a chamber 25 for carrying leads, and
an eraser 27 at the other end is carried slidably, ro-
tatably and reversibly in the tube 11, said instrument
being held frictionally or interlockingly by said tube
and extending beyond the other end thereof, as shown
in Figs. 1 and 3. Disc 29 may be secured in tube 11
to provide a limit stop in the insertion of writing in-
struments 15 and 21. ‘

The writing instruments 15 and 21, which mdy differ

also in writing color, have selected sgales 31 (Fig. 2)
and 33 respectively marked or inscribéd on their pe-
ripheral surfaces, longitudinally theteof, to provide ad-
ditional or supplemental exteridable scales for usé in-
dependently or in conjunction with the scales 13 and
the scales hereinafter described.
" Transparent tube 35 has marked, mscnbed or lami-
nated upon or near its outer or inner surface—preferably
the latter—a plurality of scales 37, each extending lon-
gitudinally. Said tube is carried siidably, rotatably and
reversibly on tube 11, in “frictional engagemetit there-
with, and by mieans of the corstruction shown pérmiits
alignment of selected secales 13 and/or 31 and/or 33
with selected scales 37 throughout substantially the en-
tire length of each such scale, so as to give sliding and
rotatable extendable mathemati¢al or measuring relation
between or among selected scales, in the manner known
with respect to conventional slide-rules, scales, and like
instruments,

The combihation magnifier, clasp and magnifying
cursor 39 comprises a transparent, magnifying, substan-
tially torus-shaped clamp body 41 having a flat 43 on
a portion thereof, and a notch 45 in said flat. The
toroidal shape provides both vertical and horizontal
magnification. Said clamp bedy is split at the mid-point
of said flat and, having an inside diameter equal to or
slightly less than the outside diameter of tube 35 and
being resilient, engages tube 35 frictionally, yet is slidable
and rotatable relative to said tube.

Datum line or index 47 is marked or inscribed on
the inner periphery of clamp body 41, parallel to the
plane of the ring defined by said clamp body so that said
index is maintained normal to the longitudinal axes of
tubes 11 and 35 and writing instruments 15 and 21.
Said index also lies in the plane of surface 49 of notch
45, so that the instrument can be used as a depth guage,
using linear scales which are related to its ends.

Transparent, magnifying-reading clasp 51 is preferably
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tionally in distinguishing color, and having the same or
mathematically related pitch relative each other or some
of straight scales 13 and 37, to assure registry and align-
ment in use. It is apparent that, for a given length of
tubes 11 and 35, the employment of helically arranged
scales in lieu of straight line scales affords greater scale
length and corresponding increase in the accuracy of
the instrument beyond the increased accuracy provided
by the magnifying cursor body 41. It is also apparent
that the use of helical and straight scales relative each
other affords application to a wide field of mathematical
functions, in novel practical use.

Where helical scales are employed, an additional or
separate datum line or index 59 is marked or inscribed
on the inner periphery of clamp body 41 normal to the
direction of such scales. = Alternately, datum line 47 can
be employed by giving a selected helical scale or scales a
suitable lead.

While a snug fit between tubes i1 and 35 provides
suitable frictional restraint against slippage thercbetween,
improved gripping action can be obtained by giving tube
35 a slight elliptical or multi-sided distortion from trie

- circular cross-section, as shown in Fig. 7a, thereby pro-

40

integral and dependent from clamp body 41, and ex-

tends substantially parallel to tube 35 to provide there-
with a means for clipping the instrument in a pocket
or other container.. When shifted relative the instru~
ment beyond an end thereof, said clasp 51 can be placed
with its flat outer side 53 against reading matter or data
to magnify the same. o

The complete freedom of tube 35 to rotate and to slide
longitudinally relative . tube 11 permits the use of 2
plurality of scales on said members, and makes facile
the alignment and registry of selected. scales of saia
members, each such use maintaining at least one of
the writing instruments in operuuvv position, whereby an
intermediate reading in a series calculation can be noted
without disturbing the setting from which: such calcula-
tion has been read. In addition, such freedom permits
the use of the modified form of the invention shown
in Fig. 6, wherein the tube 11 is marked or inscribed
scparately or -additionally with a plarality of I:ehcally
arranged scales 55 and the tube 35 is marked or-in-
scribed separately or additionally with a plurality of heli-
cally arranged scales. 57, the scales 55 and 57 being -op-
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«down.

viding side springing friction about circular section of
tube 11. Conversely, by giving tube 11 a slight el-
liptical or multi-sided distortion from ftrue circular cross-
section, as shown in Fig. 7b, side springing friction about
circular tube 35 obtains. Alternatively tubes 11 and
38 can be polygonal in cross-section, as shown in Fig. 7c.

The preferred transparent tube 35 with longitudinal
scales 37 can be effectively modified and siipplanted, as
shown in Fig. 8, by an opaque tube 61 having longi-
tudinal slots 63 which are marked or inscribed along
or outside their edges with a plurality of longitudinal
scales 65, so that scales 13 visible thru said slots can be
aligned to work with scales 65.

‘Similarly transparent tube 35 with helical scales 37
may be modified and replaced, as shown in Fig. 9, by an
opaque tube 67 having helically-arranged slots 69, which
are marked or inscribed along or outside their edges
with a plurality of helical scales 71, so that scales 55
can be visibly aligned thru said slots to work with scales
71

It is apparent that the instrument hereinabove described
provides a cylindrical slide-rule computer adapted to per-
form ecither all or some of the calculating, measuring,
writing and drawing, and magnifying operations associated
normally with the use of a slide rule, and to perform
these functions with great facility and accuracy by means
of the compact device disclosed. In a single, simple,
relatively small and compact instrument, a reading mag-
nifier, a linear scale including a depth guage, a slide rule
of high -accuracy and having multiple scales, a writing
and drawing implement available for use at any selected
setting of the slide rule, and the additional characteristics
hereinabove referred to, are provided. These charac-
teristics are evident, for example, in the case of the sleeve
replacement referred to in the beginning, where the field
engineer removes the device herein described from its
clasped position in his pocket.

The clip-cursor 39 is shifted toward the end of the
device so that the magnifier-clasp 51 protrudes beyond,
and flat side 53 of the reading magnifier is placed over
the uvsually finely printed handbook tabuldtion of spe-
cific weight, in pounds per cubic inch, of the material to
be used. The figure thus read is written down with
pencil 17 or 23. Magnifier 51 is then also used to
examine the material’s condition and worn part number
on the old sleeve, which in this case is a wide tolerance
part. The outside diameter of the sleeve is measured in
inches on one of the scales 13 or 37, which reading is
written down with one of pencils 17 or 23. Then the
inside diameter is read on the same scale and also written
. The sleeve is-stood upright on a flat base-surface
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with its axis perpendicular thereto, and the tube 35 i3
extended down and placed inside, snug and parallel to
the sleeve wall, with the zero end of the inch scale on
said tube butting against the base surface common to
tube and sleeve. (In case the sleeve is somewhat longer
than tube 35, the zero point for tube 11 at end of pencil
17 is butted against the base surface and tube 35 is ex-
tended upward so that its inch markings continue from
similar markings on tube 11,) The cursor 39 is reversed,
if necessary, and slid along tube 35 so that surface 49 of
notch 45 faces downward, flush upon the upper end of
the sleeve. The equilevel index line 47 then shows the
depth or length of the sleeve in inches on one of scales
37. It is noted down with the exposed pencil 23 or 17,
as the case may be,

The above measured outside diameter of sleeve is
divided in two by the usual slide rule operation, and
using the magnifying acuracy of cursor body 41 and its
index 47, the resulting radius is squared, multiplied suc-
cessively by = and by the guaged length upon appro-
priate slide rule scales, and the resulting outside sleeve
diameter volume is written down with one of exposed
pencils 17 or 23. The measured inside diameter of the
sleeve is similarly manipulated on the slide rule scales
and cursor to give the inside sleeve diameter volume,
which is likewise written down. The inside sleeve volume
obtained above is set on a combining centimeter-loga-
rithm-decimal scale on tube 11 opposite the outside sleeve
volume value set on like scale on tube 35, and the sub-
tractive answer of sleeve actual volume is obtained on
said scale on tube 35 opposite the zero mark of said
logarithm value scale of tube 11, thus using this scale
for simple numerical subtraction. The resulting sleeve
volume in cubic inches is then multiplied on the appro-
priate conventional slide-rule scales 13 and 37 by the
specific weight noted in the beginning from the hand-
book, and the estimated weight of the sleeve in pounds
is obtained.

The drafting, chuck-type pencil 23 can then be used
in conjunction with eraser 27 to make a sketch or work-
ing drawing of the sleeve, with the slidably removable
outer tube 35 used as a guiding straight edge. A hard
scriber point may be removed from storage in the lead
compartment 25 to replacc the drafting or writing lead
held in pencil chuck 23, in order to mark the metal of the
old sleeve, if such mark should be required. Writing unit
15 may be reversed to expose pen 19, which can be used
to write a letter ordering the replacement sleeve or to
sign requisite papers.

Various modifications and changes can be made in the °

subject device without departing from the scope of the
invention.

I claim:

1. A computer comprising a first tube marked with
indicia, a plurality of writing instruments carried by said
tube and extending from the ends thereof, said instru-
ments being marked with indicia, and a second transparent
tube carried slidably and rotatably on said first tube, said
second tube being marked with indicia adapted to be
aligned with indicia of said first tube and said instru-
ments.

2. A computer comprising a first tube marked with
indicia, a plurality of writing instruments carried by said
tube and extending from the ends thereof, said instru-
ments being marked with indicia, a second transparent
tube carried slidably and rotatably on said first tube, said
second tube being marked with indicia adapted to be
aligned with indicia of said first tube and said instru-
ments, and a cursor carried slidably and rotatably on said
second tube,

3. A computer comprising a first tube marked with
scale indicia, a plurality of writing instruments carried
by said tube and extending from the ends thereof, said
instruments being marked with like scale indicia, a sec-
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ond transparent tube carried shdably and rotatably on
said first tube, said second tube being marked with scale
indicia adapted to be aligned with scale indicia of said
first tube and said instruments, and a magnifying cursor
having a pocket clip portion and a notched edge, said
cursor being carried slidably and rotatably on said sec-
ond tube,

4. A computer comprising a first opaque tube marked
with a plurality of scales, a plurality of writing instru-
ments carried slidably and rotatably in said tube, extend-
ing from the ends thereof and marked with scales, a sec-
ond transparent tube substantially coextensive with said
first tube carried slidably and rotatably thereon, said
second tube being movable without limit relative said
first tube and said writing instruments, and being marked
with a plurality of scales, selected scales of said first
tube and said instruments being adapted to be aligned
with selected scales of said second tube, and a magnify-
ing cursor having a magnifying pocket clip portion, an
inscribed datum line and a notched edge aligned with
said datum line carried slidably and rotatably on said
second tube.

5. A computer comprising a first opaque tube marked
with a plurality of scales, a plurality of writing instru-
ments carried slidably and rotatably in said tube, ex-
tending from the ends thereof and marked with scales,
a second transparent tube substantially coextensive with
said first tube carried slidably and rotatably thereon, at
least one of said first and second tubes being resilient and
non-circular in cross-section, said second tube being mov-
able without limit relative said first tube and said writing
instruments, and being marked with a plurality of scales,
selected scales of said first tube and said instruments
being adapted to be aligned with selected scales of said
second tube, and a magnifying cursor having a magnifying
pocket-clip portion, an inscribed datum line, and a
notched edge aligned with said datum line carried slidably
and rotatably on said second tube.

6. A computer comprising a first apaque tube marked
with a plurality of scales extending longitudinally thereon,
a plurality of writing instruments inscribed with scales
carried slidably, rotatably, and reversibly in said tube
and extending from the ends thereof, means to limit re-
traction of said instruments into said tube, a second trans-
parent tube substantially coextensive with said first tube
carried slidably, rotatably and reversibly thereon, at least
one of said first and second tubes being resilient and non-
circular in cross-section, said second tube being movable
without limit relative said first tube and said writing in-
struments and being marked with a plurality of scales,
selected scales of said first tube and said instruments be-
ing adapted to be aligned with selected scales of said
second tube, and a magnifying cursor having a mignify-
ing pocket clip portion, an inscribed datum Iline, and a
notched edge aligned with said datum line carried slid-
ably, rotatably and reversibly on said second tube.

7. A computer comprising a first opaque tube marked
with a plurality of scales extending longitudinally thereon,
a plurality of writing instruments inscribed with scales
carried slidably, rotatably and reversibly in said tube and
extending from the ends thereof, means to limit retrac-
tion of said instruments into said tube, a second longi-
tudinally slotted tube substantially coextensive with said
first tube carried slidably, rotatably and reversibly there-
on, at least one of said first and second tubes being resili-
ent and non-circular in cross-section, sajd second tube
being movable without limit relative said first tube and
said writing instruments and being marked adjacent the
slots with a plurality of scales, selected scales of said
first tube and said instruments being adapted to be aligned
with selected scales of said second tube, and a magnify-
ing cursor having a magnifying pocket clip portion, an
inscribed datum line, and a notched edge aligned with
said datum line carried slidably, rotatably and reversibly
on said second tube,
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-8, A computer comprising a first opaque tube marked
with a plurality of scales extending helically thereon, a
plurality -of writing instruments. inscribed with scales
carried slidably, rotatably and feversibly in said tube and
extending from the ends thereof, means to limit retraction
of said instruments into said tube, a second transparent
tube substantially coextensive with said first tube car-
ried slidably, .rotatably -and reversibly thereon, at least
one of said first-and second tiibes being resilient and non-
circular in cross-section, said second tube being movable
without limit relative said first tube and said writing in-
struments and being marked with a plurality of scales,
selected scales of said first tube and said instruments be-
ing adapted to be aligned with selected scales of said sec-
ond tube, and-a magnifying cursor having a magnifying
pocket clip portion, an inscribed ddtim line, and a notched
edge aligned with said datum line carried slidably, ro-
tatably and reversibly on said second tube.

_9."A computer comprising a first opaque tube marked
with a plurality. of scales extending helically thereon, a
plurality “of writing instruments inscribed with scales
carried slidably, rotatably and reversibly in said tube and
extending from the ends thereof, means to limit retraction
‘of said instruments into said tube, -a second helically slot-
‘ted ‘tube ‘substantially coextensive with said first tube car-
Tied slidably, rotatably and reversibly thereon, at least
one of said first and second tubes being resilient and non-
circular in cross-section, said second tube being movable
without limit relative -said first tube and ‘said writing in-
strutents and being marked adjacent the said slots with
‘a‘plurality of scales, selected scales of said first tube -and
-said instruments being adapted to be ‘aligned with selected
scales of said second tube, and a magnifying cursor hav-
ing a ‘magnifying pocket clip portion, an inscribed da-
‘tum line, ‘and a notched edge aligned with said datum line
-carried - slidably, rotatably and reversibly on said second
tube. . .
10. A computer comprising a first-opaque tube marked
with a plurality of first -scales, a plurality of writing ‘in-
strumients marked with -a plurality of second scales hav-
ing -a predetermined mathematical relation to said first
scales, said instruments being carried slidably, rotatably
‘and reversibly in said tube and extending from the ends
-thereof, means to limit retraction of said instruments into
-said tube, a second transparent tube substantially coex-
‘tensive with said first tube carried slidably, rotatably and
reversibly thereon, at least one of said first and second
tubes being resilient and non-circular in cross-section,
'said second tube being movable without limit relative

said first tube and said writing instruments and being ¢

-marked with a plurality of scales havinga predetermined
mathematical relation to said first and second scales, se-
lected first and second scales being-adapted to be aligned
-with selected scales of said second tube, and a split torus
-magnifying cursor having a .magnifying pocket clip de-
-pending therefrem and an inscribed datum line carried
slidably, rotatably and reversibly on said second tube.

11. A computer comprising a first tube marked with
indicia and having a bore in each end thereof adapted to
carry a writing instrument, a second transparent tube
carried slidably and rotatably on said first tube, said
second tube being marked with indicia adapted to be
-aligned with indicia of said first tube, and a magnifying
cursor having a magnifying pocket clip portion, an in-
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scribed datum line and a notched edge aligned with said
datum line carried slidably and rotatably on said second
tube. o ’ )

12. A computer comprising a’ first tube marked with
indicia and having a bore in each -end ‘thereof adapted
to carry a writing instrument, a second _transparent tube
carried slidably and rotatably on -said first tube, said sec-
ond tube being marked with indicia adapted to be aligned
with indicia of said first tube, and a cursor having a mag-
nifying pocket clip portion, an inscribed datum line and
a notched edge aligned with said datum line carried slid-
ably and rotatably on said second tube.
© 13. In a slide rule having a substantially cylindrical
body portion, a cursor comprising a transparent, magnify-
ing, ‘split-toroidal-shaped clamp portion adapted to clasp
about and to be slidable and rotatable relative such body
portion, said clamp portion having an. inscribed datum
line and a notched edge aligned with said datum line, and
a dependent, magnifying pocket-clip portion adapteéd to
lie proximate such ‘body portion and to extend substan-
tially parallel to the longitudinal axis of such body portion.

14. In a computer having a tubular body pertion, a
cursor comprising a. transpareit .substantially-toroidal-
shaped magnifying split clamp portion adapted to clamp
upon and to be mgvable rélative such body portion, said
clamp portion having a datum line, and a dependent,
pocket-clip. portion adapted to lie proximate such body
portion .and to extend substantially parallel to the longi-
tudinal axis of 'such body portion.

15. In a comiputer having a ‘tubular body porticn, a
cursor comprising a prehensile clamp portion adapted
to clamp upon ‘and to be movable relative such body
portion, said clamp portion having a datum line and a
dependent, magnifying pocket-clip portion adapted to lie
proximate such body portion and to extend substantially
parallel to the longitudinal axis of such body portion.
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