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5 Claims.
l .
The invention relates to a miniature calculat-
ing machine for all four types of calculations,
such as addition, subtraction, multiplication and
division, in which the figure drums and the as-
sociated transmission members of the result
counting mechanism and of the revolution count~
ing mechanism are atrranged in a circle around
a common driving member (for example an
echelon drum),

It is an object of the. invention to house the
mernbers of the result- and revolution counting
mechanisms in the machine space available in the
miniature size (pocket size) of the present circu~
lar calculating machine in a manner to obtain
completely separate figure patterns for both
counting mechanisms with the use of structural
components as simple as possible which are more-
over space saving and permit an easy assem-

" bling of the ecalculating mechanism gears ar-
" ranged on them.

In order to attain these ob1ects the ﬁgure
drums and associated counting mechanism mem-
bers of the result counting mechanism and of the
revolution counting mechanism are arranged, ac~
cording to the invention, on the same circle,
which should ke as small as structurally possible,
in two groups entirely separated from one an-
other by an angular interval, and moreover off-
set in angular pitch, so that the two counting
mechanisms yield figure patterns separated from
one another, and the members of each counting
mechanism group bridge the transmission mem-
bers of the other group without engaging them as
socn as they get into the zone of non-pertinent
transmission members when performing a decade
transfer of the total counting mechanism.

In the accompanying drawings a form of em-
bodiment of the calculating machine according
to the invention is shown on an enlarged scale
by way of exampvle, the figures showing only those

- components which are required for the under-
standing of the invention.:

Fig. 1 shows a vertical section through a minia-
ture size calculating machine, part of which only
is represented, with the counting mechanisms en-
gaged, whereas

Fig. 2 shows the same with the counting mech-
anisms disengaged. :

Pigs. 3 and 4 show diagrammatic plan views
of the result- and revolution counting mech-
anisms in their normal position, and in a posi-
tion moved out of the normal position by several
decades, respectively.

Fig. 5 shows a still more enlarged vertical sec-

tion through the counting mechanism of a some~

what modified embodiment.

Fig. 6 shows the body of a counting mechanism
according to Fig. 5 in plan view, and

Fig. 7 is a part view of the counting mechanism
as seen from outside.
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Figs. 8, 9, 10 and 11 diagrammatically represent
some details of the minimum size calculating ma-
chine, relevant to the invention.

. On a vertical shaft 2 journalled in the ma-
chine body | a driving element is arranged which
consists of an echelon drum W having two groups
of teeth Zi, Z2 on its circumference, off-set 180°
with respect to one another (Fig. 11), of which
the group Zi acts on the transmission members
3 of the result counting mechanism R, and the
group Z:z on the transmission members 4 of the
revolution counting mechanism U. Both count-
ing mechanisms R and U are equipped with an
ordinary number of places and a through-going
decade transfer.

The revolution counting mechanism U as shown
in Figs. 3 and 4, is arranged in the body 5 of the
counting mechanism on the sector left free by the
result counting mechanism R and on the same
circle as the latter. The body 5 of the counting
mechanism rests. with a bush 5 on a central
sleeve shaped projection 6 of the machine body
| so as to be capable both of being rotated and
being shifted axially. It can be lifted against
the bias of the compression spring 1 so far that
the transmission pinions 8 for the figure drums
8 of the result counting mechanism and the trans-
mission pinions 8’ for the figure drums 9’ of the
revolution counting mechanism move out of en-
gagement with the transmission pinions 18, (I
of the adjustment members 3, 4. As will be seen
from Figs. 1 and 2, the spring T bears with its
one end against a flange 5’ of the bush %', and
with its other end against a ring 27 held on the
sleeve 6 by a circular spring 26.

On the shaft 2 there is moreover the operating
crank 29 secured for rotation by a pin 28. By
turning said crank, the shaft 2 and the echelon
drum W connected therewith for rotation are set
in rotary motion. In the elevated position of
the body 5 of the counting mechanism as shown
in Fig. 2 of the drawings, the total counting
mechanism can undergo a decade transfer. The
arresting of the body 5 of the counting mech-
anism after each decade transfer is effected for
example by a pin (2 inserted into the machine
body I and engaging a recess I3 of a ratchet ring
30 attached to the body 5 of the counting mech-
anism (¥Figs. 1, 2 and 10). The ratchet ring 39
has recesses 13 which serve for the housing of
the axles 14 of the figure drums 8, 9’ and of the
transmission pinions 8, 8’ of the result counting
mechanism and of the revolution counting mech-
anism, respectively, and still leave a space free
sufficient for the pin 12 to be capable to engage
the recess for the purpose of arresting the body
5 of the counting mechanism. The radially pro-
jecting axles 14 may be screwed to the ratchet
ring 30 by means of screws 31, as shown in Figs. 1
and 2, or alternatively cast into the body of the
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counting mechanism when the latter is made by
injection moulding (Fig. 5).

The figure drums 9, 9’ and the transmission
pinions 8, 8’ integral with them are pushed over
the axles 14 from outside, and are loosely rotat-
able on them.

The bedy 5 of the counting mechanism shows,
in the embodiment according to Figs. 5, 6, a
flange 15 projecting from the centre portion
which flange terminates in an edge 15 directed
upwards at a right angle. In the flange {5 there
is provided a hole 17 over each axle 4 designed
for housing a ball 18. The ball {3 is pressed into
the interstices between the teeth of the trans-
mission pinions 8, 8’ respectively, under the ac-
tion of leaf springs 19. Thereby the figure drums
9, 8’ are always retained in a correct position
when at rest. For the sakes of simplicity, the
springs 18 are combined into a spring spider
punched out in one piece. The body 5 of the
counting mechanism is covered by 2 cup shaped
ring 20 made for example of sheet metal which
is provided with display openings 21 for the
figure drums 9, 8.
open towards the middle of the machine, and
are covered in this region by the effacer 22 (not
to be described in detail). The cover ring 28 is
equipped at its upturned edge with an extsrnal
thread and with recesses 23. With these recesses
23 the cover ring 28 embraces the free ends of the
axles 14, and with the bases of these recesses 23
it rests on the ends of these axles.

The cover ring is screwed into a sleeve 24 hav-
ing an internal thread 28 which sleeve serves as
a grip for liffing the counting mechanisim out
of engagement when performing a decade trans-
fer. When screwing the cover ring 28 and the
sleeve 24 together, the former is centered by the
recesses 28 according to the position of the axles
14 so that the axles 14 of the figure drums and
the centre lines of the display openings 21 are
in accurate juxtaposition. Moreover, the cover
ring 28 and the axles {4 form together a mutu-
ally stiffened structure when tightening the
sleeve 24. A further advantage of this device
can be seen therein thati, after unscrewing the
components 20, 24, the figure drums 9, §’ with
the transmission pinions 8, 8’ can be easily re-
moved sideways from the machine, and can he
as easily refitted into the latter.

Because of the relatively very small diameter
of the machine, very small intervals only remain
between the result counting mechanism and the
revolution counting mechanism, and moreover
the angular distances between the members of
the counting mechanisms have to be dimen-
sioned very small. The transmission pinions &
of the resull counting mechanism R and the
pinions 8 of the revolution counting mecha-
nism U are arranged with their axes of rotation in
the same plane which is positioned at right
angles to the axis of rotation of the driving
element. In similar manner the gears 19 which
in the operation of the calculating machine are
adapted tc engage the pinions of the result
ceunting mechanism and the gears {§ which are
adapied to engage the pinions 8’ of the revolu-
tion counting mechanism are arranged in g plane
which is positioned at right angles to the axis
of rotation of said driving member. Owing to
this construction and arrangement of the trans-
mission pinions and the associated gears it is
possible to make the entire height of the total
counting mechanism very low which is of ad-
vantage and reduces the size of the calculating
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machine to the desired miniature size. Upon a
decade transfer it is necessary to shift the entire
counting mechanism around the axis of rotation
of the driving member and in order to accom-
plish this the sleeve 24 which is attached to the
circumference of the rotatable body 5 which
carries the members of the two counting mech-
anisms is axially moved against the action of
the spring 7 so as to lift the pinions 8 and 8’ out
of engagement with their associated gears 19 and
{1 respectively, and when this has besn done the
sleeve 24 and therewith the entire counting
mechanism is rotated. The Figs. 3 and § illus-
trate the counting mechanism and their initial
or normal position in which all of the pinions 8
mesh with all of their associated gears i9 while
on the other hand, all of the pinions 8’ are in
mesh with their associated gears {{. When now,
as just mentioned previously the counting mech-
anism is rotatably shifted some of the pinions 8
move into the range of the gears [! and some
of the pinions 8’ move into the range of the
gears {0. In order to prevent that any one of
fthe pinions 8 engage any one of the gears {1 and
in order to prevent also an engagement of any
one of the pinions 8’ with the non-associated
gears |0 the present invention provides that the
two counting mechanism R and U are separated
from each other a larger angular distance as is
provided between two adjacent figure drums 9
or between two adjacent figure drums 9. The
angular distance between the ficure drums of
each of the two mentioned counting mechanism
is the same and in the Pig. 3 this distance has
been designated with ¢. Preferably the angular
distance between the two counting mechanism
R and U is now made 1% of the angular distance
hetween two adjacent fisure drums in each group
of said counting mechanism. Since now the
angular distance between two adjacent figure
drums in each group has been designated with ¢
then it follows that the angular distance be-
tween the figure drum 9 at the end of the group
of the result counting mechanism R and the fig-
ure drum 9§’ of the next following revolution
counting mechanism U is equal to 1.5¢. The
same angular distance is also provided between
the other two ends of the counting mechanism
R and U. These two larger angular distances
which are equal to 1.5¢ separate clearly the two
groups of the gears 10 and {1 of which the gears
13 belong to the result counting mechanism while
the other gears f1 belong to the revelution couni-
ing mechanism. Owing to this angular displace-
ment of the two counting mechanism R and U
and owing to the similar arrangement of the two
groups of gears {0 and 1 the result is obtainea
that during the annular shift ng of the counting
mechanism the pinions 8 of the result counting
mechanism R will be positioned between two
gears {1 of the revolution counting mechanism.
Correspondingly, some of the pin‘ons 8’ of the
revolution counting mechanism U will be posi-
tioned between two gears 10 of the result count-
ing mechanism R. These intermediately posi-
tioned pinions 8 and 8’ will, therefore, remain ous
of engagement with the gears I and {5 respec-
tively as is clearly illustrated in the Figs. 4 and v.

What I claim as my invention and desire to
secure by Letters Patent, is:

1. In a calculating machine, a machine body
having a driving element mounted therein for
rotation about a central axis, a plurality ot
parallel transmission shafts mounted in g circie
about said driving element and rotatably sup-
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ported in said body to extend parallel to the axis
of rotation of said driving element, gears
mounted at one end of said transmission shafts
and all arranged in a single plane at right angles
to said central axis, said transmission shafts be-
ing arranged in two separate groups and along
the same circular line, the angular distances
between the parallel shafts in each group being
uniform and the angular distances between the
end shaft of one group and the next adjacent
end shaft of the other group being one and a
half times the angular distance hetween the
shafts in each group, one of said groups forming
the transmission shafts of a revolution counting
mechanism and the other group forming the
transmission shafts for a result counting mech-~
anism, a rotatable body mounted for rotation and
axial displacement on said driving element, said
rotatable body having fixedly attached thereto a
plurality of radially extending axles equal in
number to the total number of said transmission
shafts and spaced angularly from each other the
same angular distances said transmission shafts
are spaced from each other so that in one initial
position of said radial axles they are arranged in
juxtaposition with the ends of said transmission
shafts having said gears thereon, all of .said
radial axles being arranged in a single plane at
right angles to said central axis, one group of said
radial axles having rotatably mounted thereon
integrally formed figure drums and pinions which
constitute said previously mentioned revolution
counting mechanism, and another group of said
radial axles having rotatably mounted thereon
integrally formed figure drums and pinions
which constitute said previously mentioned re-
sult counting mechanism, spring means for nor-
mally urging said rotatable and slidable body in
an axial direction in which said pinions engage
respective gears on said transmission shafts
when said separate groups of shafts and radial
axles are in juxtaposition, and manually operable
means for axially displacing said rotatable body
with the counting mechanisms thereon in 4
direction in which said pinions disengage said
gears and for rotating said rotatable body to
perform a decade transfer; whereby upon release
of said manually operable means said rotdtable
body is shifted by said spring means in the op-
posite direction and any pinions of the revolu-
tion and result counting mechanisms which have
been moved angularly into the region occupied
by the other group of gears, to wit into the region
of the gears helonging to the result and revolu-
tion counting mechanisms respectively, will be
positioned so as to remain out of engagement
with said gears.

2. In a calculating machine as claimed in
claim 1, in which said rotatable body is provided
with recesses, the said axles being housed with
their inner ends in said recesses, and clutch
means on said stationary body adapted to engage
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the recesses of said rotatable body in the en-
gaged position of the same and to clear said re-
cesses in the exfended, -disengaged position
thereof.

3. In a calculating machine as claimed in
claim 1, in which said rotatable body is provided
with recesses, the said axles being housed with
their inner ends in said recesses, and clutch
means on said stationary body adapted to engage
the recesses of said rotatable body in the engaged
position of the same and to clear said recesses in
the extended, disengaged position thereof, said
body being also provided with a series of holes,
one above each said axles, and a ball housed
in each of said holes of said rofatable body,
spring means adapted to bias. the said balls
through the said holes into engagement with the-
pinions associated with said flgure drums so as
to serve as the detents thereof in their rest
positions.

4, In a calculating machine as claimed in
claim 3 a spring spider arranged concentrically
with the said perforated counting mechanism
body, the arms of the said spider forming spring
means adapted to bias the said balls into their
associated perforations.

5. In a calculating machine as claimed in
claim 1 a flanged cover ring recessed at its cylin~
drical flange portion and adapted to engage the
free ends of the said radial axles with the said
recesses, display openings in the flat portion of
said cover ring adapted to display the instan-
taneously significant figures of the said figure
drums, an external screw thread on the cylin-
drical flange portion of said cover ring, and an
internally threaded sleeve adapted to serve as
a grip for the relative axial and angular opera-
tion of the said counting mechanism body and
stationary member, and to clamp the free ends
of the said radial axles against the bottom of the
recesses on the said cover ring when screwed on
the said cover ring, the said sleeve and cover
ring being adapted to clear, when unscrewed,
the said figure drums and associated pinions and
to allow their radial dismantling from, and radial
fitting to, the said axles. :
CURT HERZSTARK.
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