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S NETE DA

SPECIFICATION

To All Who It May Concern

-Be 1t known that I, Gérard F. WITTGENSTEIN,
of LA TOUR DE PEILZ, Villa Bellaria, Canton of Vaud,
‘;Switzerland, having invented certain new and useful
: improvements in and ralating o & logarithmzo ‘calou~
‘ilator, éo hereby declare that the following is & full,

~ elear and exact’ ‘description of‘the»same :

. ~

" One knows that the operator of & circular

‘slide-rule must necesaarily rotate the apperatus one or

_ﬂgg' l”; i aeveral times in order to place 1t in normel reading po-
| sitlon of the figures. It ia well-imown that this drew-
i'baok hinders an intensive develoPment of the slide-
' ;;u1e of circuler ahape, in spite of the supsriority

. which such & slide-rule presents, in respects of a

et




rectilinear slide-rule, by the quality inherent to
ts movable scale never to get out of the range of
the fixed scale. The designs which comprise several

movable sqales, not only in respect of a fixed
support but in relation to one another, impose

‘to the operator even more complicated manipula-~

‘tions. One knows also some designs in which, on
account of the abéence of sliding index, one read-
ing at least must necessarily be effectuated with

a great inaccuracy joined to a great awkwardness.

-The purpose of the present invention is

to remedy all these drawbacks. The cobject of the
rresent invention is a logarithmic calculation de-
vice, the scales of which are of circular shape,

and such that the operator be liberated from the
servitude of manoeuvring member other than that
carrying at least one scale, but be enabled to

read with precision all the terms of the calculation
and its result in the rightway-up position and said

result, moreover, always on the same spot.
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In opposition to the devieces which only re-
solve sgpecial and limited calcoulotions, cnd to those
with complicated manoéuvring, and to thoge of difficult
ard approximate reading, the object of the invention is
universal in this sénse thet, resolving very simpiy and
with the precision of reading insured by a reticule or
ity equivalent the uciversslity of the arithmetical
problems of multiplication and of division, it is also
at reach of the universality of the public, snd not only
of the sclentists and of the engineers, which, up to
the pregent, were practically the only ones to use the
former slide-rules. |
| | The attached drawing shows by way of examvle
‘several embodiments of ths‘invention. fg. 1 is a plen
view of a wrisf~watch combined with the logarithwic cal-
culetor. Fig. 2 is o verticel axial section thersof.
Fige. 3 is an enlarged viéw‘of the control device of the
sliding index enabling to bring it into cbixidénce with
one of the facﬁors of the calculétion. Mg. 4 is 8 verticsl
axizl section of Fig. b5; Fig. 5 isg @ partial nlan view of
‘s logarithiiic calculetor mouated on the outside of an
object such as a time-piece, 2 telephone dial framing,

a watch, or more generally of any . Object
apt to be used as a support; oh.the figure is shown =&

sector of the support, which is supvosed to be a watch;
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end Fig. 6 is an enlarged section along O' and O" of
Fig. 4 showing the control device of the sliding index
for bringing it into coindéidence with one of the factors
of the calculation. Fig. 7 shows another embodiment

of the slide-rule.

Referring to Fig. 1, 2 and 3, one sees in a
the casing of a watch supporting a rotating ring b with
knurled rim, ¢ is the glass of the watch, e the clock
work, f the dial carrying in addition to the hour scéle
a double circle g. On the inner eircle of g is traced
& logarithmic scale extending from 1 to 10 on the 3600,
the figures 1 and 10 coinciding with one another, and the
graduation reading in the direction of rotation of the
watch hands. On the outer cifcle of q is traced a similar
scale in the opposite direction ‘extending also from O to
3600, or in other words a cologarithmic seale reading in
the direction of rotation of the watch hands. PFinally,

a third scale similar to the first one is traced on the

ring b. When the ring b is being ro&éted, this graduation

‘moves under a fixed mark p.

In the example described, the fixed mark p is
purposedly chosen in the prolongation of the radius pass-

ing through the noon of the watch., This radius determines

also the common origin of the two fixed scales of the dial
and the vertical plane passing through this radius will

be the main reading plane.’
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The knurled rim of the ring b enzbles it to be
rotated with the fingerg. Thie notion can Jjunt ng well
be carried out by other meanc and in prriticul.r by meang
of a wind¢in, knob siwmilsxr to thit of the watch.

A groove d is out in the ring b and a slider g
fitted in this zgroove moves with the ring when the latter
revolves in one direcliion or in the othrr. This motion of
g, however, only lests until its finger h causes the lever
1, which pivots around i, to abut agsinst the sgtop m or m!'
according to the dixection of rotation. The arreangement
of thege members is such th-t the sliding indsx k alwsys
falls in the main resding plane at the moment of the abut—
ment, whatever the direction of rotetion of b. After the
abutment, the slider cannof move any further, and when the
operator continues the rotation of the ring b the latter
glides on g.

The operation of the calculstor ig as follows:

One rotates the ring » so as to bring the slid-

ing index into the main reading plane, whare it stops auto-

matically, and one then rotates the ring b further so as

to bring the first factor of the operation into the main
reading plane, i.e. under the fixed meark. The ring b is
then rotated in the opposgite direction =0 as to bring the
8liding index k on the second factor of the calculation.
The first factor is & multiplier or & divisor, whilct the
second factor ise & multiplicand read on the cologarithmic
scale or & dividend read on the logsrithmic scale of

the dial. One reads the result on the scale of the ring

in the main reading plane, i.e. under the fixed mrk p.
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For exemple, da oxvder 1o nmultiply 51 by
114, one turns b until the multipliceand 51 resad on
the novable ring b lies under the mark p, togethsr
with the index Xk . Then one turns b in the opposite
direction untlil the index k mearks the aultiplier
114 ~ gee fig. 1 - on the fixed scale ol the mul-

tiplicationsg. The result 5810 ig under the mark p.

In oxder to divide 510 by 88, one
operateg in the same manner : turning b uatil the
dividend 510 of the movsble ring lies uader the
mark p together with the dindex k. Then one turns

b in the opposite direction until the index k

marks the divisor 88 - gee fig. 1 - on the fixed
scale of the divisions. The result 5.8 ig under

the mark p .

- Ay -
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One gees th.t the ccale of the wovaoble ring ig
alwayve used in the vicinity oi the main resding plane,
g0 thet it is suf.icient thet this scale, which msy be
sinple or multiiple, be vigible ian this sector only.

Thig property enableg to digvose the scale under a
fixed protection, which cen be the dial of & time piece,
provided with ths necessary indectures in the vicinity

of the main rezding plene.

It is of course posgible to dispense with the
antomatic marking of the factor of the movable scale
in the main reading plane and to point this factor

elsewhere.

Referring to figs.4, 5 and 6, one findg again
the cesing a, the glass ¢, the clock-work e, the dial £,
the groove d, the slider g, the finger h, the lever 1, the

shaft i, the etops m and m',, the double circle q. The
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moveble logarithmic scale i traced on the rins t knurled
on its periphery and which csn rotate around the crown s
mounted on the casing a, by means olf a thre.d for iastarc e.
The fixed merk p and the two sczlegy of g are traced on this
crown s, provided with a groove r ensbling the circular
digplacement oif the finger h. A trsnsparent celluloid

sheet k' covers the three scales and carries the index k.
The glider g and the finger h are rigidly linked with k'.
The fixed mark p and the origin of the two scales of g
are in the main reading plane and the overstion of this
embodiment is silmilaxr to that already desoribedf

It ig of Course possible to renounce to the auto-
matic marking of the factor of the movable scale and 1o
mark the same by hand, and whatever 1t may be, far instarc e
by preﬁenting temporari1y the rotation of k' whilst one
turns t in such a way as to make coIncide the said factor
with‘the index k.

It is of course also posgible, if the convenience
of eertain supports reguire such a disposition, to trace
only one single scale on the fixed member and to place
éccordingly the double scale of the circle g on the movable
member.

Fig.7 shows another embodiment. The movable
scale is traced on a digk + knﬁrled on its periphery and
fixed on a shaft T. p is as before the fixed merk, q the
unmovable Gouble circle traced on the face of the cover s.
The ghaft T revolves with light friction in the axis of

the cover s and drives, algo with light friction, the
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slider g carrying the index k. The froat f-oce of the
cover presents én ind-ature r alon. which czn move the
broach i fitted with a washer l. During its rotation,
tire finger h of the ~lider comes to elrike the washer 1
which igs somewhere in the indenture and drives it until
the broach i comes to gbhut agsinst the end of the in-
denture. The finger ie disensioned in such a way that,
at this moment, the index finds itself in the main
reading plans. On the face and st the back of the disk,
one dispoges with adventage verious tables of the usual
functiong, such ag X2 and XB, log X, etc. For facilite—
ting its keeping in the pocket, it is recoanendable to
provide the calculetor making the object of the inven-
tion with a clip. ‘

In the exaunples described, one has shown the
mechanisme linking the gliding element with the movable
member as a simple friction coupling. It may be of ad-
vantaze in particular for the resolution of calculations
inplying several consecutive operations, to bring the in-
dex back into the main reading plane after each operation.
To thet effect, one can for instanc e provide the element
kg with a light spring in such a way that the said element
comes under the action of the spring to abut against a
stop m as soon as one proceeds to the releasé of the
coupling linking the slider to the movable member. The

firgt operation of the calculation being eflected, 1%

will thiig enfiice to release this conpling for letting
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the index come autonstically to place itself in the
wain reading plane and point out the vesult of thig
first operation which is already there. One then
effectuates the second operation by Griving the index
(by rotating the movable member) until this index shows
on the convenient fixed scale the factor involved in
the second operstion of the calculation; and so on.

If one renounces to the autom tic return of the
index‘by means of a spring or any other mechanism, one
can displace it by hand as far as the position of the
main reading plane, taking care that during this dig—
placement the movable member be maintained immovable,
for ingbance by blocking it by means of a brake-shoe or
a push-button or providing it with a material the

friction coefficient of which is comparatively high.
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The embodiments of the invention in which an
exclusive property or privilege is claimed are defined
as follows:

1. In a logarithmic calculator, a rotatable
support adepted to be manually turned, a flxed support, e
logarithmic scale and a cologarithmic scale on  one of
said supports, sald scales having a common origin, a log-
arithmic scale on the other support, a fixed pointer located
on a radius passing through the origin of the seales
on the fixed support, a slide member normally movable with
the rotatable support, an index carried by said sllde
member, and means for arresting movement of sald slide
member at a position where the index is_radially aligned
with the pointer without preventing further rotation
of the rotatable support.

2. A logarithmic cealculator according to claim 1
whersin the mesns for arresting movement of saild slide
member is so arranged as to permit movement of the index
through at least 5g0 degrees,

3. A device according to claim 1 characterized
by the feature that said slide member is movable by hand
without alterlng the position of the rotatable support.

4, In a logarithmic c#lculator, a fixed support,
a circular logerithmic acale on said support, a second
support rotatable about the axlis of said scale, a laég-
arithmic scale arranged in a circle on said rotatablse
support and heving a center common to the f irst scale, a
fixed pointer arrenged on a radius of sald scales adjacent
the scale graduation on the rotatable support, and radiaelly
aligned with the origin of the first scale, an index member
normally moved by said rotatable support for raedisl align-~
ment with graduation of the first scale, end means for
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arresting movement of said index member in radial alignment
with said pointer during rotation of the rotatable support.
5., In a logarithmic calculator, a rotatable sup-
port adapted to be manually turned, a fixed support, a
logarithmic scale and a cologarithmiec scale on one of seld
supports, seld scales having a c ommon origin, a logarithmic
scale on the other support, a fixed polnter located on a
radius passing through the origin of thé scales on the
fixed support, a slide member normally movable with
the rotatable support, an index carried by said slide
member, and means for arresting movement of said slide

member without preventing further rotation of the rotatable

support.
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