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This invention relates to a selegting deviee
applicable especially to caleulations of any kind,
and, more particularly, to slide rules with cir-
cular scales.

A device according fo the invention comprises
essentially a fizxed circular scale with one or
more graduations or rows of terms or symbols,
an indiecating hand, moving angularly at the
center of said circular scale, an axle controlling
said hand, means for transmitting the motion
from said axle to said hand.

On the device may also be provided, sepa-
rately or in combination, an adidtional dial for
allowing the reading or the placing of the deci-~
mal point of any numerical value indicated by
the hand, means for moving a hand called “deci-
mal point hand,” on said adidtional dial, an
amplifying reading surface movable with respect
to fixed or moving indexes, permitting fo con-
siderably extend the scale and, finally, means for
synchronizing the movement of said amplifying
surface with that of the indicating hand moving
on the fixed circular scale.

The intervals between the division lines of
ths additional dial, or decimal point dial, will ke
preferably graduated in rows (positive or nega~
tive) of the frst significant figure on the left
cf the value read on the fixed circular scale.

The amplifying reading surface may consist
of a film or a drum on the surface of which por-
tions of discontinuous curves are drawn, in gen-
erations, surveyed, in a continuous way, by in-
dexes.

The amplifying surface for extending the scale
allows either a greater accuracy in reading,
through multiplication of the intermediary di-
visions hetween those made on the circular scale,
or engraving along the extended scale (for direct
reading, optical magnifying or proiection) terms,
in figures easy to read, of a geometrical progres-
sion series whose ratio is

n—{/T
== =
a

where 'l and ¢ are the first and last terms, »n is
the number of terms and r is the ratio between
terms or

r=4%/10
with 1 equaling 10, ¢ equaling 1 and »—1 equal-
ing m, allowing approached calculations, all the
more accurate as m is greater.

A device according to the invention and such
as hriefly described hereinabove is called an in-
dicator. As indicator can be used alone or sev-
eral indicators can be used simultanecusly,
whether or not connected to each other through
joining mechanisms. Two indicators, connected
in the manner as above mentioned, through join-
ing means, whether hand controlled or electro-
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mechanically controlled, can form a circular
seale slide rule of quite a new type, distinguishing
from the conventional circular slide rules by the
faet that the two scales are not concentrical with
respect to each other, but they are placed, side
by side and have different centers.

A single indicator can be used for selecting a
term or a symbol to be read or projected, be-
longing to a table which can reach 10,0600 terms
or symbols of any kind, ranged in a predeter-
mined order, or even more than 10,000 terms,
if necessary. The symbols may be figures be-
longing to an arithmetical, geometrical progres-
sion series, or else, to logarithms, trigonometrical
values, table columns, as may be seen in con-
ventional or specialized formulas, indexed
naines, diagrams, images, groups of perforations,
conventional signs or groups of conventional
signs, belonging to a previously predetermined
code. ,

An indicator may be used in the emitting, stop-
ping or working of currents of waves, by means
of direct or magnetic relay contactors or photo-
electrical cells. If it is provided with an arith-
metrical progression fabkle, an indicator may he
used for measuring, adding up or substraciing
the linear or angular displacements of a part of
2 machine to which it is connected.

By using, whether simulfaneously or not, sev~
eral joined or separated indicators, it is possible
to obtain simultanesusly a plurality of informa-
tion or services, or judicious combinations of
such information or services, similar to those
provided by a single indicator.

In the attached drawings, and by way of ex-
ample, several embodiments of the invention,
which has been applied to a circular scale slide
Tule, have been illustrated and which are in no
way limitative.

In the drawings:

Fig. 1 is a perspective view of a slide rule with
circular scales, comprising two indicators joined
through a gearing system connecting the hands
of the circular scales.

Fig. 2 is a view similar to that of Fig. 1 in which
are shown, in addition, means for reading or
blacing the decimal point.

Figs. 3 to 6 show two systems of graduations
of the additional dials or decimal point dials of
Fig. 2.

Fig. 7 is a perspective view of an amplifying

- reading surface allowing the extension of a ecir-

cular scale.

Fig. 8 is a diagrammatical representation of a
different way to trace the curves and mark an
amplifying surface for extending a circular scale.

Fig. 9 illustrates another manner of tracing
the curves, but on a drum or a film partly wound
on the cylinder that drives the film.

Figs. 10 and 11 illustrate different manners of
graduating the scale of the drum of Fig. 9,
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Fig. 12 is o view similar to that of Fig. 2 to
which an amplifying reading drum has been
added.

Tig. 13 is 8 view showing in detail an auxiliary
mechanism of the device for extending the cir-
cular scale of Fig. 12.

Figs. 14 to 16 and Figs. 17 to 19 show corre-
sponding perspective views and orthogonal views
of means for locking the calculation hand and
the decimal point dial of the left indicator of a
slide rule according to the invention while a value
is being scught on the right indicator or & desired
interval on the right decimal point dial.

Fig, 20 shows a perspective view of a different
slide rule according to the invention character-
ised by a particular device for indicating the
decimal] point.

Figs. 21 and 22 are two detail fransverse sec-
tions along the axes of the indicating hands and
the decimal point hands of the left and right
indicators of Fig. 20.

On Fig. 1, reference numeral § refers to a cir-
cular scale with several graduations engraved on
a fixed dial 2 on which rotates a radius arm 3
marked on a transparent disc 4 fized to an axle B
perpendicular to said dise on its center. The
radius arm 3 acts as a hand for indicating sev-
eral series of ccrresponding values marked on
several concentric graduations la, ib, l¢, eic,
which may, for instance, correspond to the nu-
merical values scale (length of arcs proportionate
to logarithms), squares, cubes, logarithms, sine,
tangents. The axle § carries a cog wheel § en~
gaging a toothed wheel T mounted on an axle 9

on which is fixed a toothed wheel 8 engaging a ¢

toothed wheel {0 fized to an axle {2 on which,
in turn, is mounted a cog wheel { 1.

The machine illustrated on Fig. 1 comprises
two similar arrangements, hereinafter referred
to as indicators, the parts of the right one similar
to those of the leff indicator being referenced by
the additional character ¢. These two indicators
are arranged symmetrically with respect to a con-
necting mechanism comprising a control knob

8 and a cog wheel {4 mounted on the axle 5.

Under the upward pressure of the knob 3, the
wheel {4 can oceuny three positions, and in each
one it is locked by a ball {§ bearing into the
ercoves of the axle {5 under the pressure of &

spring {§ whose tension igs adjustable by means ;

of 2 screw i9; a central bearing 26 receives the
parts {5, {2 and {9. The cog wheel {ig of the
right side indicator keeps in constant engage-
ment with the movahle gearing wheel {4 in the
three longitudinal positiong that the latier can
occupy.

Tn its lower position, the wheel i4 engages the
wheel {1a of the right indicator and the wheel {1
of the left indicator, the testh of the latter being
shorter than those of the wheel {ia of the right
indicator. The wheel {4 can occupy its middle
position only if one of its teeth can engage a por-
tion of a rack 2! of same modulus, which can
comprise a single denticle or a single groove be-
tween two denticles. The engagement of the
wheel 14 with the rack 21 is facilitated by the
provision in the latter of indentures for the teeth.
In said middle position of the wheel {4, the latter
is locked by the rack 2¢ and so are, therefore, the
two wheels {1 and lia.

In its Jower position, the wheel {4 controlled
by the knoh {3 can rotate the wheels {1 and tia
and therefore, the two hands 3 and 3¢ on the
graduations {a, {b, le, which are thus divided
into equal intervals.
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In its upper position, the wheel {4 disengages
the wheel ii, bub still engages the wheel fla
(whose teeth are higher than those of the wheel
i 1) angd also disengages the rack 21; nothing pre-
vents it from rotating then and it is sufiicient
t0 rotate the wheel 18 to cause the wheel fle of
the right indicator to rotate.

The wheel {4 can then resume its lower posi~
tion (passing by its middle position) and cause
the simulianecus rotation of the two hands 3
and 3¢ the latter having been brought into a
position no longer corresponding to that of the
hand 3 when the wheel 14 was in its upper posi-
tion at a higher level than the wheel I and the
rack 21 and engaged only the wheel [la.

The machine which has been described oper-
ates as follows:

Supposing that it is desired to determine

y:!
X———B—XC

If B=1, the operation is a multiplication; if
C=1, it is a division; if A, B and C are different
from 1, it is a rule of three. The machine will
operate in the same manner in the three cases.

If we put down the proportion A:B=X:C, the
machine will be operated as follows: A is brought
under the hand 3 of the left indicator and B
under the hand 24 of the right indicator. To
this end, the lower position of the wheel {4 is
first used to rotate the left hand 3 through the
wheel |i to the nearest division to A, then the
upper position of the wheel {4 to bring the hand
3o of the right indicator to the nearest division
to B, without the hand of the laft indicator mov-
ing. Thus, in the two indicators, the ratio A:B
or basis ratic of the calculation has bheen put
down. If the wheel 14 resumes its lower posi-
tion without the hands 3 and 8¢ moving, and the
two hands 3 and 3¢ which are then in non-corre-
sponding positions, are rotated simultaneously,
whenever the wheel {& will be stopped, it indi-
cates a ratio Cn:Cn=A4:B; and the desirad ratio
X:C will be obtained when C is under the right
hand 32 and X will be read, except for the deci-
mal point, under the left hand 3.

To each indicator, as above described, can ha
added a mechanism called “decimal point unit,”
shown on Figure 2 for indicating the position of
the decimal point of the numerical values shown
under the hands 3 and 3¢ whereby it is possikle
to read the position of the decimal point of the
desired final result.

The axle 2 carries a twist pinion 24 driving
a pinion 25 fixed to an axle 25 which at its other
extremity carries a tangent screw 27 with one
thread, engaging a twist pinion 28 with twenty
pitches, for instance, for a dial (called “decimal
point dial”) 29 having twenty divisions. Said
dial 29 is adjustable through rotation of it$ hol-
low shaft 35 through which extends the axle 2!
of a transparent disc 32 carrying a radius 23
acting as an indexing hand on the decimal point
dial 28. The axle 3! is controlled by the
pinion 28.

The adjustment of the left dial 29 is similar
to that of the left hand 3 and is effected by
means of a knob 234 fixed to the sliding and ro-
tating axle 35 allowing the gearing wheel 3§ to
which it is fixed, to drive in rotation the wheels
37 and 27« fixed to the axles 39 and 38a respec-
tively; the locking of the wheel 2§ on the rack 38
forces the dials 28 and 29 to have a difference
of only a certain number of twentieth parts of
the circumference. If, on the other hand, the
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ratio of the above mentioned gearing couplings
is such that the axle 2& makes one revolution
when the hand 8 also makes one, the hand 33
will, during this period, move over a division of
the dial 28. Therefore, the hand 33 will pass
ezactly on any one of the divisions of the deciinal
point dial 28 whenever the hand 3 passes on the
origin of its dial.

If we consider again, for instance, the above
described operation to obtain X from the pro-
portion 4:B=X:C (A:B being the basis ratio of
the calculation), we shall now suppose that
A=—245—=245%102, for imstance. The bands &
and 33 of the left indicator being hoth on the
origin of their respective graduations, the value
A=245 is shown, except for the decimsl point,
on the left indicator by rotating the hand 3 in
the direction of the increasing values; it will
also be shown by the hand 32 in the first interval
between two divisions of the dial, but on too small
a scale to be accurately evaluated. If the hand 3
is then caused to make two revolutions in the
direction of increasing values (in order to take
into account the 2 power hy which 2.45 must be
multiplied to obtain 4=245), the hand 33 will
come hetween the divisions 102 and 103 (Pig. 3);
thus the range of A has been recorded; in other
words, its decimal point has been placed.

Supposing now that A=—=0.0245—245X10-2, for
instance. If the hand 3 is then caused 1o make
two revolutions in the direction of decreasing
values (in order to take into account ths power
—2 of 19) by which 2.45 must be multiplied o ob-
tain A==0.0245), the hand 3% comes belween the
divisions 10-1 and 102 (Fig. 4) ; thus the range of
A has been recorded; in other words, its decimal
point has been placed.

In the first case, the number of figures befors
the decimal point is 24-1=3 figures; in the second
case, the number of 0 ketween the decimnal point
and the first significant fisure on the left is
2—1=—cne. In order to eliminate this inconsist-
ency regarding the placement of the demical
point, one may refer no longer to 10 powers, but
to what is more convenient, while being equiva-
lent, namely to positive or negative rows (before
or after the decimal point) occupied by the frst
significant figure on the left of a whole or deci-
mal numerical value.

If,
28 and 280 with divisions corresponding to 10
powers (positive or negative), from an origin at
the nought powser, the intervals are graduvated
into positive or nsgative rows of the first sig-
nificant figure on the left of the considered value
(A, for instance) , an indication such as shown by
Fig. 3 is ohtained for A=245 and in Fig. 4, the
position of the hand as indicated by the dotted
line would be correct for A=0.0245.

If the groups of figures 3 and 4, on the one
hand, and 5 and 6 on the other hand, are com-
pared, it appears more convenient to adopt the
graduation of figures 5 and 6 and to translate
for A==245: figure 5, positive row (before the
decimal peoint) of the first significant figure on
the left=38 (read in the positive interval); and
for A=0.0245 figure 6: negative row (after the
decimal point) of the first significant figure on
the left=—2 (read in the negative interval).

To obtain A=245 or 4=0.0245 under the hand,
245 has been indicated first, except for the dec-
imal point, in both cases, by causing the hand 3
to run sll round the dial 2 in the direction of in-
creasing values, then the hand 3 has been caused
to make two revolutions in the positive direction

instead of graduating the decimal point dials
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6
for A=245, and two revolutions in the negative
direction for A=0.0245.

This operation is not very convenient and is
especially slow which may trouble the mind of
the operator. In order to avoid such drawbacks,
it is the dial of the decimal point which will be
displaced in one direction or in the other to
show under the decimal point hand 32 the proper
interval.

The operation is effected as for the two non-~
concentric scales circle, described hereinabove,
without the decimal point dials (Fig. 1), that is
to say that A and B are made t0o appear under
the calculation hands 3 and 3a& then the rows of
their first significant figures are noted on the
corresponding dials 29 and 2%z as shown by
Fig. 2.

The two hands 3 and 3¢ being then fixed to-
gether in their non-corresponding positions and
the two decimal point dials 2% and 2%¢ heing
locked in their own non-corresponding positions
by means of the rack 88, C is shown at the right
indieator; then, retaining the dials 28 and 28%aq
fixed together (wheel 38 in its lower position),
the interval corresponding to the positive or neg-
ative row of the first figure of C is brought under
the decimal point hand 33« of the right indicator,
whereby it is possible to read on the two dials 2
and 29 (of calculation and of decimal point)
of the left indicator the numerical value of X
(except for the decimal point) and the positive
or negative row of its first significant figure on
the left.

Tn order to extend the circular scales of the two
calculation dials 2 and 2a, it is necessary to use
an amplifying surface, the simplest being a very
long but finite luminous film, folded on itself, in
the manner of an endless belt, the origin of the
film being in front of a fixed index whenever the
hand 3 passes over the origin of its dial.

Several modifications can be made in this sim~
ple arrangement in order to reduce the length of
a film that would show, at the single index, a
continuous scale.

In Pig. 7, for instance, there is shown a film
39 bearing several lines of terms 4@; in the prox-
imity of the generatrix of one of the driving
drums along which the latter is in contact with
the surveyed film, a narrow flm 4} iz provided
moving in a direction perpendicular to that of
the former and in a plane parallel to that of the
former but as close as possible to it; the second
film has holes 42 with survey indexzes £3. The
extension of the scale is then obtained by the
outline traced by the moving indexes 43 of the
holes 42 while they pass over the used width of
the moving film &9; the next index 43 coming
on said width upon the previous index 43 moving
out of it. Said indexes 43 outline on the Al 39
parallel oblique straight lines, obviously discon-
tinuous, on which the same indexes having be-
come surveying indexes instead of being draw-
ing indexes, will pass, in o conbinuous way, in
succession.

On Fig. & there is shown diagrammatically a
modification of the outline and survey of a Alm
38, by means of holes 85, at equal intervals from
each other, placed on a same circumference of a
survey disc 88 moving in a plane parallel to that
of the film and as close as possible to the plane
of the latter. The heles 88 have, like in the
preceding case, indexes. The rofation axis of
the disc 86 (perpendicular to the film) will be
preferably located inside the width of the film
and most conveniently in the middle of said
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width, or in the proximity thereocf. On Fig. &,
the axle of the disec is placed in the middle of
the used width of the film and the six holes 85,
shown as dots in the diagram, cutline discontin-
uous portions of epicyeloids which can be later
on surveyed, in a continuous way, by the indexes
of the holes placed on the same eircumference of
the same disc.

Fig. 9 shows the same outline, but closer, on
an actual film or virtually reduced to a length
equal to the developing of the cross section of a
cylinder 87, preferably hollow, translucent and
lighted from the inside by a lamp 44 (as shown
on Fig, 12).

The same outline can be drawn in two ways.
On Fig. 10, the scale is graduated on the cylin-~
der 87 in divisions radiating towards the in-
stantaneous center of the disc 88. In such a
case, the accuracy of the readings can be in-
creased to limifs as wide as it is desired.

On Fig. 11, the scale is graduated (in front of
the indexes of the apertures 8% of the surveying
disc 86 stopping on lines of equal angular di-
visions of the scale) in values belonging to a
geometric progression of ratio r=m-~/10, of
which it is known that the percentage of the
interval between two consecutive terms is con-
stant and the smaller as m is greater. The terms
shown on the examples of Fig. 11 belong to a
series of two thousand three hundred and
twenty-six terms, of which the constant per-
centage of the interval between two consecutive
terms is 1 per 1000.

The graduations of Figs. 10 and 11 may be
combined on the same film or on the same cylin-
der so as to obtain, at will, a greater accuracy
or a greater rapidity in effecting approached
calculations.

Whatever the graduation chosen, Fig, 12
shows, by way of example, the adaptation of
such an arrangement for extending the circular
scale to a machine provided with a device for
placing the decimal point.

The axis 26 of Iig. 12 carries a cylinder 45,
translucent, hollow and preferably lighted from
the inside by an electrical bulb 44. The cog
wheel 11 of Fig. 12 drives the pinion 48 mounted
on the hollow shaft 47 through which the axle 5
of the hand 3 extends freely. The hollow shaft

AT carries a surveying disc 48 with holes 48 at .

equal distances from each other. Said disc se-
jects the numerical values of the cylinder 45 on
the graduation or graduations made on its lat~
eral surface.

All of the foregoing regarding the operation
of the machine is true when the machine com-
prises the device for extending the circular scale,
the reading being effected more conveniently or
more accurately on the amplifying surface of
the cylinder 45 than on the circular scale of
the dial 2.

Tig. 12 shows that, starting from the top, are
the concentric parts 4, 2, 48, but not integral
to each other: 4 is a transparent disc mounted
on the shaft § and carrying the hand 3; 2 is the
fixed dial carrying the various graduations of
the circular scale in which a partially circular
aperture has been made, of a sufficient angular
development, to allow reading of the numerical
values indicated successively by the surveying
index of each aperture 49 of the rotating survey-
ing disc 48 the axis of which coincides with that
of 4§ and of 2.

Fig. 13 shows an additional mechanism which
is not necessary if only approximate calculations
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are desired. Such a mechanism is used to ob-
tain a more accurate adjustment, specially when
the discontinuous curves (which are arcs of pro-
late cycloids) outlined on the film or the cylin-
der are graduated in unequal divisions similar
to those of the conventional linear or circular
slide rules. This additional mechanism permits
a slight angular displacement of the index of
the aperture 48 that has entered the width of
the film or the cylinder, between the limits of
two equidistant lines on the extended scale it
carries.

To this end, a control knob 52 and a socket
53 are secured to the shaft 12 on which is locked
2 cog wheel 88 engaging then the pinion 48
dxed about the hollow shaft 47 carrying the
disc 48 with apertures 49. The knob 52 and the
socket 53 cooperate, under normal conditions,
with & plate 54 through the leaf spring 5i. One
of the leaves of said spring has a finger §i’ set
in an oval aperture 54’ of the plate 54, integral
with the cog wheels (8 and 11,

The assembly comprising the gear wheel {0
and 1 and the plate 54 also carries above it a
locking cog wheel which will be referred to later
on.
The cog wheel 88 has the same number of
teeth as the cog wheels It and 58, the cog wheel
{4 being in its middle position locked by the
rack 21 of Hig. 12, the calculation hand will not
move if the knob 52 is manipulated which has
no effect on the accuracy of the reading on the
amplifying surface. But the manipulation of
the knob 52 will allow, owing to the displacing
of the finger 51’ in the oval aperture 54’, the
index 49 to follow exactly the portion of the
scale surveyed on the film or the cylinder be-
tween two successive divisions of the scale.

Pigs. 14, 15 and 16 show a perspective view and
Figs. 17, 1§ and 19 an orthogonal outline of a
mechanism for locking the calculation hand 3
of the left indicator or the left decimal point
dial during the determination of a value on the
right indicator or a suitable interval on the right
decimal point dial.

Pig. 14 corresponds to Fig. 17, Fig. 15 to Fig.
18 and Fig. 16 to Fig. 19.

A locking finger 55 cooperating with a lever
56 is pushed by a spring 57 against a cog wheel
58 which has as many teeth as the wheel §1,
each tooth of one wheel being exactly over an-
other tooth of the other wheel.

In the upper position of the wheel i4 (Fig. 18)
the finger 55 engages a clearance of the wheel
58 and thus locks the left indicator in a proper
position.

In the middle position (Fig. 18) of the wheel
i4, the lever 3§ is in contact with the grade 59
of the ring 60 fixed to the wheel 14.

In the lower position (Fig. 17), the arm 58
is completely pushed outward by the ring 569,
whereby the gearing 58§ is unlocked and, conse-
quently, the left indicator is also unlocked.

in the different embodiment illustrated in
Fig. 20, there is disclosed a small sized machine,
similar to a group of two comparators such as
those used in the mechanical construction, as-
sembled on a frame. In this figure dials 2 and 2¢
are shown as transparent for the purpose of
showing the mechanism therebehind.

The graduation of the dial 2 is divided lIike
the usual slide rules or circular slide rules; the
hand 3 rotates on this dial under the pressure
of the key 81 provided with a rack 82 pushed
downwardly by an opposing spring €3. Only the
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spring §3¢ of the right indicator has been illus-
trated. Said rack 62 controls a pinion with a
very small number of teeth 64 driving the hand
3 and the wheel [, integral with the decimal
point hand 33. The key &1 of the left indica-
tor ig conirolled by a micrometer screw 85 ex-
tending through & nut 8. It is the same for
the right indicator. The nuts 66 and 68a are
fixed to a slide 67 slidable vertically on a mount-
ing 68 wmounted on the common frame., A
micrometer screw 1§ extending through the nut
84 secured to the said mounting £8 can move
the slide §7 through the intermediary of the bear-
ing 68.

It is then apparent that by adjusting the key
6! of each indicator to bring the hand 3 hefore
a predetermined numerical value (except for
the decimal point) that is to say to oblain the
expression of the basis ratio A:B, it is sufiicient
to operate the milled button of the screw 78
o drive forward or bhackward simultaneously
the two calculation hands 3 and 3a so as to show
C under the calculation hand 8¢ of the right in-
dicator. Then X will appear, except for the
decimal point, under the hand & of the left in-
dicator. As regards the placing of the decimal
point, everything taikes placs as shown on Fig. 2,
but the mechanism shown by way of example
is different.

Figs. 21 and 22 show, for the left indicator and
the right indicaior respectively, the decimal
point dial 2§ of each indicator, integral with its
pinion &7 through a hollow shaft 38 through
which extends the shaft 81 of the wheel {{ carry-
ing the decimal point hand 33. The pinion 37
of the decimal point dial of the left indicator is
controlled by a rack Ti, so is also the pinion 3¢
of the decimal point dial of the right indicator
controllied by the rack 72.

The pinion 64 controiled by the calculation
hand §" of each indicator is iltustrated on both
figures showing that the two calculation handsg
3’ and &a’, the two decimal point hands 38 and
$3a, the decimal point dials 28 and 29a, the two
pinions 4 and 64« fixed to the calculation hands
are in the same planes paraliel to the plane of
the calculation dials 2 and 2a, respectively. But
the pinions &7 and 37a controlied by the two
racks 1§ and 72 are in different planes, these
two racks being, however, at the same level with
rvespect to the plans including the axles of the
two calculation hands & and 3a’.

Retween the two indicators is a shaft 13 car-
vying at its front extreraity a button 14 and rear-
wards a pinion 18 gearing with the rack 72 con-
trolling the decimal point dial 28a of the right
indicator. Said pinion 75 has a conieal finger
15’ engaging anyone of the clearances 83 of a
bDinion 78 gearing with the rack Ti of the left
indicator. Said pinion 7§ is integral with the
ratchet 17 with curved indentures ensaged by
& roller T8 mounted in a yoke 79 pressed down
on said ratchet by an opposing spring 88. The
pinion 7§ and the ratchet I7 are integral with
a hollow shaft carrying on its front extremity
a mnilied button 8§. The decimal point dials 29
and 28q, their pinions 37 and 83¢ as well ag the
ratehet 77 and the two pinions 75 and 75 have
the same number of teeth or divisions, inclusive
of the number of clearances of the pinion 78
which can be engaged by the finger 75’; the
axle 13 being pushed forwards by the opposing
spring 82. The simultaneous operation of the
two decimal point dials is obtained by operating
the button 81.
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The operation of the decimal point dial of the
right indicator alone is obtained by pushing the
milied button 74 against the spring 82 so as to
disengage the fingers 1%’ from the openings 83
of the pinion 78; the pinion 7% keeping in con-
tact with the rack 2. The button 74 is turned
moving rack 72 and turning ithe scale of dial
£3 until the suitable division of the right decimal
point dial appears under the decimal point
hand 3%a of the right indicator. Bution 14 is
then released and the finger 73’ is locked again
in one of the openings 83 of the pinion 78.

It would be redundant to describe the opera-
tion required for obtaining the result of a col~
culation, the decimal point being placed, since
everything takes place like in the above descrip-
tion provided with reference to Fig, 1.

A machine similar to the one that has been
described for obtaining calculations similar to
those effected on a usual slide rule, but whose
two series of terms, engraved at eqgual intervals
on the extended scale of each indicator, would
ke in an arithmetical progression instead of being
in geormetrical progression, could be used as an
adding machine or a substracting machine; one
of the indicators would serve as an adding ma-
chine for the partial operations indicated on the
other indicator.

Two paired indicators, with arithmetic series
(but that can be disconnected) could be used
for measuring, adding up or substracting the
angular or linear displacements of a part of a
machine to which it ig connected, one of the
Indicators serving as an adding machine for
the unitary operations indicated on the other
indicator,

What I claim is:

1. Beleeting device, comprising at least one
fized circular secale with indicia, provided there-
on, an indicating hand angularly moving on the
center of said circular scale, an axle controlling
said hand, means for transmitting the motion
from said axle to said hand, an additional dial
for indicating the decimal point of any numeri-
cal value indicated under said indicating hand,
on said additional dial divisions graduated in
powers of ten from an origin ten power nought,
a hand ecalled decimal point hand angularly mov-
ing on the center of said additional dial, means
for displacing said decimal point hand from said
additional dial from the axle controlling said
indicating hand so as to allow said decimal point
hand to pass on one division of said additional
dial whenever said indicating hand passes on
the origin of said circular scale, & member for
operating said additional dial, and means for
disconnecting said additional dial from said op-
erating member.

2. Belecting device comprising at least one
fixed circular scale with indicia provided there-
on, an indicating hand angularly moving on the
center of said circular seale, an axle controlling
sald hand, means for transmitting the motion
from said axle to said hand, an additional dial
for indicating the decimal point of any numeri-
cal value indicated under said indicating hand,
on said additional dial intervals of divisions
graduated in rows of the left first significant
figure of said considered numerieal value, a hand
called decimal point hand angularly moving on
the center of said additional dial, means for dis-
placing sald decimal point hand on said addi-
tional dial from the axle controlling said indi-
cating hand so as to allow said decimal point
hand to pass on one division of said additional



2,858,671

11

dial whenever said indicating hand passes on the
origin of said circular scale, o member for op~
erating said additional dial, and means for dis-
connecting said additional dial from saiq oper-
ating member.

3. Selecting device comprising at least one
fixed circular scale with indicia provided there-
on, an indicating hand angularly moving on the
center of said circular scale, an axle controlling
said hand, means for transmitting the motion
from said axle to said hand, a movable amplify-
ing reading surface for extending said circular
scale, a fixed index bhefore whiech said movable
amplifying surface passes, means for synchroniz-
ing the motion of said amplifying surface with
that of said indicating hand so that the origin
thereof may be in front of said index whenever
said indicating hand passes on the origin of said
circular scale.

4. Selecting device comprising at least one
fixed circular scale with indicia provided there~
on, an indicating hand angularly moving on the
center of said circular scale, an axle controlling
said hand, means for transmitting the motion
from said axle to said hand, an amplifying read-
ing film having several rows of terms, drums driv-
ing said film,a secondfilm moving perpendicularly
to the direction of said first filim and in a plane
parallel to that of said first film, and in proximity
thereof, said second filra having apertures with in-
dexes for tracking on said first film and survey-
ing parallel, obliqgue and discontinuous straight
lines, and means for synchronizing the motion of
said first film with that of said indicating hand.

5, Selecting device comprising at least one
fixed circular scale with indicia provided there-
on, an indicating hand angularly moving on the
center of said circular scale, an axle controlling
said hand, meang for transmitting the motion
from said axle to said hand, an amplifying read~
ing film having several rows of terms, drums driv-
ing said film, a rotary survey disc moving in a
plane parallel to that of said film and in the
proximity thereof, said dis¢c having apertures
with indexes for tracking and surveying on said
film paraliel discontinuous portions of epicy-
cloids, and means for synchronizing the moticn
of said first film with that of said indicating
hand.

6. Selecting device comprising at least one
fixed circular scale with indicia provided there-
on, an indicating hand anhgularly moving on the
center of said circular scale, an axle controlling
said hand, means for transmitting the motion
from said axle to said hand, an amplifying read~
ing drum, a rotary survey disc moving in a plane
tangent to the surface of said drum and in the
proximity thereof, said disc having apertures
with indexes for tracking and surveying on said
drum parallel discontinous portions of curves,
and means for synchronizing the motion of said
amplifying drum with that of said indicating
hand.

7. Selecting device comprising at least one
fixed circular scale with indicia provided there-
on, an indicating hand angularly moving on the
center of said circular scale, an axle controlling
said head, means for transmitting the motion
from said axle to said hand, a hollow translucent
amplifying reading drum, internal means for
lightening said drum, a rotary survey disc mov-
ing in a plane tangent to the surface of said
drum and in the proximity thereof, said disc
having apertures with indexes for tracking and
surveying on said drum parallel discontinuous
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portions of curves, and means for synchronizing
the motion of said amplifying drum with that
of said indicating hand.

8. Selecting device comprising at least one fixed
circular scale with indicia provided thereon, an
indicating hand angularly moving on the center
of said circular scale, an axle controlling said
hand, means for transmitting the motion from
said axle to said hand, an ampliiying reading
drum, a rotary survey disc moving in a plane
tangent to the surface of said drum and in the
proximity thereof, said disc having apertures
with indexes for drawing and surveying on said
drum parallel discontinuous portions of curves,
on said curves, division lines radiating towards
the center of said dise, and means for synchroniz-
ing the motion of said amplifying drum with
that of said indicating hand.

9. Selecting device comprising at least one fixed
circular scale with indicia provided thereon, an
indicating hand angularly moving on the center
of said circular scale, an axle controlling said
hand, means for transmitting the motion from
said axle to said hand, an amplifying reading
drum, a rotary survey disc moving in a plane
tangent to the surface of said drum and in the
proximity thereof, said disc having apertures
with indexes for tracking and surveying on said
drum parallel discontinuous portions of curves,
on said curves equal angular division lines grad-
uated in values belonging to a geometric pro-
gression of ratio

r="/10
and means for synchronizing the motion of said
amplifying drum with that of said indicating
hand.

10. Selecting device comprising at least one
fixed circular scale with indicia provided thereon,
an indicating hand angularly moving on the
center of said circular scale, an axle controlling
said hand, means for transmitting the motion
from said axle to said hand, a. movable amplify-
ing reading surface, a rotary survey disc mov-
ing in a plane parallel to that of said surface and
in the proximity thereof, said disc having aper-
tures with indexes for tracking and surveying
on said surface parallel discontinuous portions
of curves, means for synchronizing the motion
of said moving surface with that of said indicat-
ing hand, means operatively connecting said con-
trolling axle of said indicating hand and said
survey disc, a yielding connection between said
axle contfrolling said indicating hand and said
means for transmitting the motion to said hand,
a mechanism for temporarily locking said trans-
mitting means, and a member for angularly dis-
placing said control axle during the operation
of locking means.

11. Selecting device comprising at least one
fixed circular scale with indicia provided thereon,
an indicating hand angularly moving on the
center of said circular scale, an axle controlling
said hand, means for transmitting the motion
from said axle to said hand, an additional dial
for indicating the decimal point of any numerical
value indicated under said indicating hand, a
hand called decimal point hand angularly mov-
ing on the center of said additional dial, means
for moving said decimal point hand on said addi-
tional dial from said control axle controlling
said indicating hand so as to allow said decimal
point hand to pass on one division of said addi-
tional dial whenever said indicating hand passes
on the origin of said circular scale, a member
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for operating said additional dial, means for
moving said additional dial from said operation
member, a movable amplifying reading sur-
face for extending said circular scale, a fixed
index before which said movable amplifying sur-
face passes, means for synchronizing the mo-
tion of said movable amplifying surface with that
of said indicating hand so as to allow ifs origin
to be in front of said index whenever said indi-
cating hand passes on the origin of said circular
scale whereby said amplifying surface can be
slightly angularly displaced with respect to the
index of the aperture between the limits of two
equidistant lines on the extended scale of said
surface.

Selecting device used for cbiaining a cir-
cular scale slide rule, comprising two fixed cir-
cular scales placed side by side and having dif-
ferent centers, said scales having indicia marked
thereon, two indicating hands each angularly
moving on cne of said centers of said circular
scales respectively; a control axle for each indi-
cating hand, two groups of gearings for trans-
mitting the motion from said axles to said hands,
a joining gearing axially movable and capable
of occupying three successive positions in the
first one of which it only engages one gearing
of said two groups of transmitting gearings
mounted on said control axle of the correspond-
ing indicating hand, and in said second and third
position it engages a gearing of each of said two
groups of transmitting gearings mounted on said
control axle of the corresponding indicating hand,
g member for locking said movable joining gear~
ing in its middle position, a member for operating
sa2id movable joining gearing allowing more par-
ticularly to control simultaneously the displace-
ments of said twe indicating hands.

13. Selecting device used for obiaining a cir-
cular scale slide rule, comprising two fixed ecir-
cular scales placed side by side and having dif-
ferent centers, said scales having indicia marked
therecn, two indicating hands each angularly
moving on one of said centers of said circular
scales respectively, a control axle for each indi-
cating hand, twoe groups of gearing for trans-
rmitting the motion from said axles to said hands,
8 joining gearing axially movable and capable
of occupying three successive positions in the
first one of which it only engages one gearing of
said two groups of transmitting gearings mounted
on said centrol axle of the corresponding indi-
cating hand and in the second and third position
it engages a gearing of each of said groups of
transmitting gearings mounted on the control
axle of the corresponding indicating hand, o
member for locking said rovable joining gearing
in its middle position, a member for operating
said movable joining gearing and simultaneously
controlling the displacements of said two indi-
cating hands, a mechanism for locking cone of
said indicating hands while a valus is being
sought with the other indicating hand when said
joining gearing is in the one cof the three positions
in which it engages the only gearing of the group
of transmitting gearings corresponding to said

cther indicating hand. )

14, Selecting device used for obtaining a cir-
1ar seale slide rule, comprising two fixed cir-
S( ales placed side by side and having dif-
fer centers, said circular scales having indicla
1a_i e" thereon, two indicating hands angularly

noving on one of said centers of said circular
.cales respectively, a control axle for each indi-
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cating hand, a key for actuating each of said
control axles, a mechanism for transmitting the
motion from each of said control axles to said
indicating hands, a micrometer screw controlling
each of said keys, a nut through which extends
each of said micrometer serews, a slide carrying
said two nuts, a mounting on which said slide is
movable, g micrometer serew for moving said
slide for controlling simultaneously the d1sp1ace~
ments of said two indicating hands.

15. Selecting device used for obtaining a cir-
cular slide rule, comprising two fixed circular
slide rules placed side by side and having dif-
ferent centers, said scales having indicia marked
thereon, two indicating hands angularly moving
cn one of said centers of said circular scales
respectively, a centrol axle for each indicating
hand, two mechanisms for transmitting the mo-
tion from said axles to said indicating hands, a
joining and operating member for controlling
simultaneously the displacements of said two in-
dicating hands, two additional dials for each
recording the decimal point of any numerical
value indicated under one of said two indicating
hands, a group of gearings for actuating each of
said additional dials, a gearing movable axiglly
and capable of occupying three positions succes-
sively so as to engage either one or both of said
two gearing groups, a member for operating said
axially movable gearing, a member for locking
said axially movable gearing in its middle posi~-
tion in which it engages both said two groups
of gearings, a hand called decimal point hand
angularly moving on the center of each of said
additional dials respectively, a mechanism for
transmitting the motion from the control axle
of each of said indicating hands to each of said
decimal peoint hands allowing same to pass on
cne division of the additional dial to which it cor-
responds whenever the corrvesponding indicating
hand passes on the origin of its dial.

16. Seleciing device used for obtaining a cir-
cular scale slide rule, comprising two fixed cir-
cular scales placed side by side and having dif-
ferent centers, on said scales having indicia
marked thereon, two indicating hands each an~
gularly moving on one of the centers of said
circular scales respectively, s control axle for
each indicating hand, two machanisms for trans-
mitting the motion from said axles to said in-
dicating hands, a joining and operating mem-
ber fer controlling simultaneously the displace-
ments of said tweo indicating hands, two mov-
able amplifying reading surfaces for extending
each of said circular scales, two fized indexes
before each of which passes one of said movable
amplifying surfaces, means for synchronizing
the motion of each of said movable amplifying
surfaces with that of the corresponding indi-~
cating surface so as to allow its origin to be in
front of its corresponding index whenever said

indicating hand passes on the origin of its cir-

cular scale.

17. Selecting device used for obtaining a cir-
cular scale slide rule, comprising two fixed cir-
cular scales placed side by side and having dif-
ferent centers, said scales having indicia marked
thereon, two indicating hands each angularly
moving on one of said centers of said circular
scales respectively, a control axlie for each in-
dicating hand, two mechanisms for transmit-
ting the motion from saidq axles to said indi-
cating hands, a joining and operating rmember
for controlling simultaneously the displacements
of said two indicating hands, two amplifying
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reading drums, two rotary survey discs, each
one moving in a plane tangent to the surface
of one of gaid drums and in the proximity there-
of, each of said discs having apertures with
indexes for tracking and surveying on said drums
portions of parallel discontinucus curves, means
for synchronizing the moticn of each of said
amplifying drums with that of said correspond-
ing indicating hand so as to allow its origin to
be in front of its corresponding index whenever
said indicating hand passes on the origin of its
cireular scale, mechanisms for transmitting the
motion from the control axle of each of said
indicating hands to each of said rotary survey
discs.

18. Selecting device used for obiaining a cir-
cular scale slide rule, comyprising two fixed cir-
cular scales placed side by side and having
different centers, sald scales having indieia
marked thereon, two indicating hands each an-
gularly moving on one of said centers of said
circular scales respectively, a control axle for
each indicating hand, two mechanisms for
transmitting the motion from said axles to said
indicating hands, a joining and operating mem-
her for controlling simultaneously the displace-
ments of said two indicating hands, two ampli~
fying reading drums, two rotary survey discs
each moving in a plane tangent to the surface
of one of said drums and in the proximity there-
of, each of said discs having apertures with
indexes for tracking and surveying on said
drums portions paralle]l discontinuous curves,
means for synchronizing the motion of each of
said amplifying drums with that of said corre-
sponding indicating hand so as to allow its
origin to be in front of its corresponding index
whenever said indicating hand passes on the
origin of its ecircular scale, mechanisms for
transmitting the motion from the control axle
of each of said indicating hands to each of said
rotary survey discs a yielding connection hetween
the control axie of each of said indicating hands
and the means for transmitting the motion to
said hand, on the one hand, and to the corre~
sponding survey disc cn the other hand, a mech-
anism for temporarily locking each of said
transmitting means, a member for angularly
displacing through friction each of said control
axles while the correspending locking mecha-
nism is operating a2llowing then each of said
amplifying drums to be displaced with respect
to the index of the aperfure that has come. over
said drum between the limits of two eguidistant
lines of the extended scale of said drum.

19. Belecting device used for obtaining a cir-
cular scale slide rule, comprising two fixed cir-
cular scales placed side by side and having dif-
ferent centers, said scales having indicia marked
thereon, two indicating hands each angularly
moving on one of the centers of said circular
scales respectively, a control axle for each in-
dicating hand, two mechanisms for transmitting
the motien from said axiss {o said indicating
hands, a jeining and operating member for con-
trolling simultanecusly the displacements of said
two indicating hands, two additional dials for
each indicating the decimal point of any nu-
merical value indicated under one of said two
indicating hands, a group of gearings for actyat-
ing each of said additional dials, an axially mov-
able gearing capable of occupying three succes-
sive positions so as to engage either one or both
said two groups of gearings, a member for oper-
ating said axially movable gearing, a member
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for locking said axially movable gearing in itg
middle position in which it engages both said
groups -of gearings, a hand called decimal point
hand angularly moving on the center of each
of said additional dials, a mechanism for trans-
mitting the motion from the control axle of each
of said indicating hands to each of said decimal
point hands allowing it to pass on one division
of the corresponding additional dial whenever
the corresponding indicating hand passes on the
origin of its dial, two amplifying reading drums,
two rotary survey discs each one moving in a
plane tangent to the surface of one of said drums
and in the proximity therecf, on each of said
dises having apertures with indexes for tracking
anhd surveying on said drums portions of parallel
discontinuous curves, means for synchronizing
the motion of each of said amplifying drums
with that of said corresponding indicating hand
so as to allow its origin to ke in front of its
corresponding. index whenever said indicating
hand passes on the origin of its circular scale,
and mechanisms for transmitting the motion
from the control axle of each of said indicating
hands to each of said rotary survey dises.

20. Selecting device used for obtaining a cir-
cular scale slide rule, comprising two fixed cir-
cular scales placed side by side and having differ-
ent centers, said scales having indicia marked
thereon, two indicating hands each angularly
moving on one of said centers of said circular
scales respectively; a control axle for each indi-
cating hand, a key for actuating each of said con-
trol axles, a mechanism for transmitting the mo-
tion from each of said control axles to gaid indi-
cating hands, a micrometer screw controlling
cach of said keys, a nut through which extends
each of said micrometer screws, a slide carrying
sald two nutis, a mounting on which is movably
mounted said slide, a micrometer screw for mov-
ing said slide for controlling simultaneously the

displacements of said two indicating hands, two

additional dials for indicating each the decimal
point of any numerieal value indicated under one
of said two indicating hands, o hand called deci-
mal point hand angularly moving on the center
of each of said additional dials, a mechanism for
transmitting the motion from each of said two
indicating hands to each of said two decimal
point hands allowing it to pass on one division
of the corresponding additional dial whenever
the corresponding indicating hand passes on the
origin of its dial, two groups of gearings and rack
controlling said additional dials, two gearings
each engaging the rack of one of said groups, a
finger secured to one of said two gearings and
adapted to interlock them, a ratchet integral with
the other cne of said gearings, a spring member
engaging said ratchet, & member for operating
said two additional dials through said ratchet and
said two interlceked gearings, o spring member
for unlocking said two gearings and for eontroil-
ing only one of said two additional dials.
JULIEN MARIE ANDRE ATLATS.
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