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The inventign relates to a miniature calculating
machiné for éll four types of calculations, such as addition,
subtradtion,-multiplication and division, in which the figure
drums and the associaoted transmission members of the result
counting mechanism and of the revolution counting mechanism
are arrahged in a circle around a common driving member
(for example an echelon drum) .

It is an object of the invention to house the members
of the result— and revolution counting mechanisms in the
machine space available in the miniature size (pocket size)
of the present circular calculating machine in a manner to
obtain completely separate figure patterns for both counting
mechanisms with the use of structural components as simple
os possible which are moreover space saving and permit an _f
easy assembling of the calculating mechanism gears arranged
on ‘them.

In order %o attain these objects, the figure drums
and associated counting mechanism members of the result
counting mechanism and of the revolution counting mechanism
are arranged, according to the invention, on the same circle,
which should be as small as structurally possible, in two
groups entirely separated from one another by an angular
interval, and moreover off-set in angular pitch, so that
the two counting mechianisms yield figure patterns ééparéted
from one another, and the members of each counting mechanism
group bridge the transmission members of the other group

without engaging them as soon as they get into the zone of




' group and the adjacent shaft of the end shaft of the next
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non-pertinent transmission members when performing a decade
transfer of the total countlng mechanlsm.

Accordingly, the invention 1s a calculating ma-
chine having a body wlth a driving element mounted thereln
for rotation about a céntral axls. A plurality of parallel
transmigsion shafts are mounted in a cilrcle about the drlving
element and are supported in the body so as to extend para-
11lel to the axlas of the driving element. Gears arermounted
at one end of the transmlission shafts and disposedfln a
single plane at right angles to the central axis with the
transmission shafts arranged in two separate groups and
along the same clrcular llne.

The spacing of the shafts ls such that the angular
dlstances between the parallel shafts of each group 1is uni-

form and the angular dlstance between the end shaft of one

group 1s one and a half times the angular dlstance between
the shafts of each group. One of the shaft groups form the
trensmisslon shafts of a revolutlon countling mechanism and
the other group forms the transmission shafts for a result
counting mechanism.

There 1s a rotatable body mounted for rotation
and axial dleplacement on the driving element and a plural-
ity of radially extendlng axles fixedly attached to thle
body equal 1in number to the total number of the transmlission
shafts. These axles are spaced angularly from each other
to correspond with the angular spaclng of the transmigsion
shafts so that in one initial poéition they are arranged 1n
Juxtaposition with the gear bearing ends of the transmisslon
ghafts. All of the axles are arranged in a single plane at
right angles to the central axls with one group supporting

for rotation integrally formed flgure drums and pinions
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whiloh constlitute the previously mentioned revolutlon counting
mechanism, Another group af the radial axles have integrally
formed flgure drums and pinlons mounted thereon for rotation

g0 as to constitute LThe result counting mechanlam.
° 1 4

There are spring means provided for normally urgling

-~ gald protatable and slidable body ln an axlal direction in which

the pinlons engage respective gears on the transmission shafts
when separate groups of shafts and axles are in juxtaposltion.
Menually operable means are also provided for axlially dlsplaclng
the rotatable body wilth the counting mechanlsms thereon in a
direction in which the pinlons dlsengage the gears and for
rotating the rotatable body fto perform a decade transfer. Upon
release of the manually operable means the rotatable body is
shifted by the spring means in the opposlte direction and any
pinions of the revolution and result counting mechanisms which
have been moved into the reglon occupled by the other group of
gears, or in other words, into the reglon of the gears belong-
ing to the result and revolution counting mechanisms respectively,
will be positioned so as to remaln out of engagement with these
gears,

In the accompanying drawlngs a form of embodiment

of the calculating machine according to the 1nventioh 13:Shown
on en enlarged scale by way of example, the figures showlng only
those components Which are required for the understanding of

the inventlion.

Figure 1 shows a vertical section through a minlature
size calculating machine, part of which only
is represented, with the counting mechanisms
engaged, whereas

Figure 14 1s an outside plan view.of the construction

shown in figure 1.
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Fig. 2 shows the same with the counting mechanisms dlsen-

gaged.

-

Fig. 3 and 4 show diagrammatic plan views of the resultant

re%olutibn counting mechanisms 1in their normal posi-

tlon by~several, decades, respectlvely.

. Fig. 5 shows a still more enlarged vertical sectlon through

the counting mechanism of a gomewhat modified embodl-

ment,

Flg. A is é‘dlagrammatlc view in perspective of the echelon

drum and assoclated elements to 11lustrate the con-

atruction in more detall.

Fig. 6 shows the body of a counting mechanism according to

Fig. 5 in plan view, and

Mg. 7 1is a part view of the counting mechanism as seen

from outside.

Figs. 8, 9, 10 and 11 dlagrammatlcally represent some de-

tails of the minimum size calculating machine, rele-

vant to the inventlon.




488176

EN

On a vertiéal shaft 2 journalled in the machine
body I a driving element is arranged which consists of an
echelon drum W having two groups of teeth Zl’ 22 on its
circunference, off-set 180° with regspect to one another
(Fige. 11), of which the group Zl acts on the transmission
members 3 of the result counting mechanism R, and the group
Z2 on the transmission members 4 of the revolution counting
mechanism U Both counting mechanisms R and U are equipped
with an ordinary number of places and a through—going tens
transfer.

The revolution counting mechanism U as shown in
Figs. 3 and 4, is arranged in the body 5 of the counting
mechanism on thé 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 éleeve shaped projection 6 of the machine body 1 éo
as to be capable both of being rotated and being shifted
axially.

It can be lifted against the bias of the compression
spring 7 so far that the transmission pinions 8 for the figure
drums 9 of the result counting mechanism and the transmission
pinions 8' for the figure drums 9' of the revolution counting
mechanism move out of engagement with the transmission pinions
10, 11 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 5', and with its other end against

a ring 27 held on the sleeve 6 by circular spring 26.
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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 und the echelon drum W connected there-

with 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 tens transfer. The arresting of the body 5 of

the counting mechanism after each decade transfer is effect-
ed for example by a pin 12 inserted into the machine body 1
and engaging a recess 13 of a rest rim 30 of ‘the body 5 of
the counting mechanism (Figs. 1, 2 and 10). The rest rim 30
has recesses 13 which serve for the housing of the axles 14
of the figure drums 9, 9' and of the transmission pinions

8, 8' of the result counting mechanism and of the revolution
counting mechanism, respectively, and still leave a ‘space

free sufficient for the pin 12 to be capadble to engage the

recess for the purpose of arresting the body 5 of the counting

mechanism. The radially projecting axles 14 may be screwed
to the rest rim 30 by means of screws 31, as shown in Figs.
1l and 2, or alternatively cast into the body of the counting
mechanism when the latter is made by injection moulding
(Fig. 5)»

The figure drums 9, 9' and the transmission'binions
8, 8!' integral with them are pushed over the axles 14 from
outside, and are loosely rotatable on them.

The body 5 of the counting mechanisms shows, in the

embodiment according to Figs. 5, 6, a flange 15 projecting
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from the center portion which flange terminates in an edge

14 .

16 directed upwards at a right angle. In the flange 15 there
is provideé.a hole '17 over each axle 14 designed for housing
a ball 18. The ball 18 is pressed into the interstices
between the teeth of the transmission pinions 8, 8' respective-
1y, under the action of leaf springs 19. Thereby the figure
drums 9, 9' are always retained in a correct position when

at rest. For the sake of simplicity, the eprings 19 are
combined into a spring spider punched out in one piece. The
body 5 of the counting mechanism is covered by a cup shaped
ring 20 made for example of sheet metal which is provided
with display openings 21 for the Tfigure drums 9, 9'. The
display openings 21 are 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 20 is
equipped at its upturned edge with an external thread and
with recesses 23. With theée/recesses 23 the cover ring 20
embraces the free ends of the axles 14, and with the bases
of these recesses 23 it rests on the ends of these axles.

'he cover ring is screwed into a sleeve 24 having en internal
‘thread 25 which sleeve serves as a grip for lifting the
counting mechanism out of engagement when performing a tens
transfer. When screwing the cover ring 20 and the sleeve

24 together, the former is centered by the recesses 23 5
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

i K Ny
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cover ring 20 and fhe axles 14 form toge'ther a mutually
stifféned structure when tightening the sleeve 24. A
further advintage of this device can be seen therein that,
after unscrewing the components 20, 24, the figure drums
9, 9' with the transmission pinions 8, 8' can be easily
remnoved sideways from the machine, and can be as easily
refitted into the latter.

Because of the relatively very small diameter of
thoe 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 dimensioned
very small.

The transmission pinions 8 of the result counting
mechanism R and the pinions 8’ of the revolution éounting
mechanism U are arranged in the same plane which is positioned
at right angles to the axis of rotation of the driving element.
In similar manner the gears 10 which in the operation of the
calculating machine are adapted to engage the pinions of the
result counting mechanism and the gears 11 which are adapted
to engage the pinions 8’ of the revolution counting mechanism
are arranged in a plane which is positioned at right angles
to the axis of rotation of said driving member. Owing to
this construction and arrangement of the transmission pinionsh
and the associated gears it is possible to make the entire
height of the total counting mechanism very low wﬁich‘is of

advantage and reduces the size of the calculating machine to

. o
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the desired miniatuke size. Upon a tens transfer it is
neceSséry t0 'shift the entire counting mechanism around

the axis of Totation, of the driving member and in order to
accomplish this the sleeve 24 which is attached to the
circumference of the rotatable body 5 which carries the
members of the two counting mechanisms is axially moved
azainst the action of the spring 7 so as to 1lift the pinions
8 and 8' out of engagement with their associated gears 10
and 11 respectively, and when this has been done .the sleeve
24 and therewith the-entire counting mechanism is rotated.
The Tigs.3 and 8 illustrate the counting mechanism and
their initial or normal position in which all of the pinions
8 mesh with all of their associated gears 10 while on ‘the
other hand, all of the pinions 8' are in mesh with their
associated gears ll. When now, as just mentioned previous-
ly the counting mechanism is rotatably shifted some of the
pinions 8 move into the range of the gears 11 and some of
the pinions 8' move into the range of the gears 10. 1In order
to prevent that any one of the pinions 8 engage any one of
the gears 11 and in order to prevent also @ engagement of
any one of the pinions 8! with the non-associated gears 10
the present invention provides that the two counting
mechanisms R and U are separated from each other a larger
angular distance as is provided between two adjacent Ffigure
druns 9' or between two adjacent figure drums 9. The angular

distance between the figure drums of each of the two mentioned
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counting mechanismé is the same and in the Fig. 3 this
distance has been designated with "t".

Preferably the angular distance between the two
counting mechanisms R and U is now made 1.5 of ‘the angulaxr
dishance between two adjacent figure drums in each group
of said counting mechanisms. Since now the angular distance
between two adjacent figure drums in each group has been
designated with "t" then it follows that the angular distance
pelween the Figure drum 9 at the end of the group of the
result counting mechanism R and the figure drum 9' of the
next following revolution counting mechanism U is equal to
1.5 t. The same angular distance is also provided between
the other two ends of the counting mechanisms R and U.

These two larger angular distances which are equal to 1.5t
separate clearly the two groups of the gears 10 and 11 of
which the gears 10 belong to the result counting mechanism
while the other gears 11 belong to the revolution counting
mechanism. Owing to this angular displacement of the two
counting meéhanisms.R and U and owing to the similar arrange-
ment of the two groups of gears 10 and 11 the result is ob-
tained that during the anmlar shifting of the céunting
nechanisms the pinions 8 of the result counting mechanism

R will be positioned between two gears 11 of the revolution
counting mechanism. Correspondingly, some of the piniohs 8'
of ‘the revolution counting mechanism U will be positioned bet:

vieen two gears 10 of the result counting mechanism R. These
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intermediately positioned pinions 8 and 8' will, thereforse,
remain out of engagement with the gears 11 and 10 respective-

1y as is cléarly illustrated in the Figs. 4 and 9.
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The embodiments of the inventilon in which an ex-

: clusive property or privilege is clalmed are defined as -

- followsgt-

1. In a calculating machine, a machine body having

' a driving element mounted therein for rotation about a oen-
f tral axls, a plurality of parallel transmission shafts mount-
ed in a circle about sald driving element and rotatably sup- |

| ported in sald body to extend parallel to the axis of rota-

tion of sald driving element, gears mounted at one end of

gald transmission shafts and all arranged 1ln a single plane

é at right angles to sald central axis, sald transmlsslon

shafts being arranged in two separate groups and along the
same circular line, the angular dlstances between the paral-
lel shafts in each group being uniform and the angular dis-
tances between the end shaft of one group and the next ad-
Jacent end shaft of the other group belng one and a half
times the angular dlstance between the ghafts 1ln each group,
one of sald groups forming the transmission ghafts of a rev-
oiution counting mechanlsm and the other group forming the
transmlsslion shafts for a result counting mechanlsm, a ro-
tatable body mounted for rotatlon and axlal dlsplacement on

sald driving element, sald rotatable body having flxedly

| attached thereto a rlurality of radlally extending axles

equal in number to the total number of sald transmissldn
shaftes and spaced angularly from each other the same angular
dlstances sald transmission shafts are spaced from each other
g0 that in one initial position of sald radlal axles they are
arranged in Juxtaposition with the ends of sald transmission
shafts having sald gears thereon, all of sald radlal axles
being arranged in a single plane at right angles to sald
central axis, one group of sald radlal axles having rotatably
mounted thereon integrally formed figure drumg

and pinions which constitute sald

{
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.previously mentioned revolutlon counting mechanism, and an-

other group of sald radial axles having rotatably mounted

thereon integrally formed figure drums and pinlons which con-

stitute sald previously mentioned result counting mechanism,

. spring meane for normally urging sald rotatable and slideble

' groups of shafts and radisl axles are in jJuxtaposltlon, and

| which sald pinlons dlsengage sald gears and for rotatlng saidv

body in an axlal directlon in which sald pinlons engage re-
spective gears on sald transmission ghafts when sald separatei

menually operable means for axlally displacing said rotatable%

i
i

body with the counting mechanlsms thereon in a dlrectlon in

\

- rotatable body to perform a decade transfer, whereby upon re-

Jeage of sald manually operable means sald rotatable body 133
shifted by sald sepring means in the opposite direction and
any pinlons of the revolution and result counting mechanlisms
which have been moved angularly into the reglon occupled by
the other group of gears, to wlt into the region of the
gears belongling to the result and revolution counting mechan-—
1sms regpectively, will be positioned so as to remaln out of

engagement with sald gears.

2. In a calculating machine as clalmed 1in claim 1,
in which sald rotatable body 1s provided with recesses, the
sald axles being housed with thelr inner ends in sald recess-—
es, and clutch means on sald stationary body adapted to en-
gage the recesses of sald rotatable body in the engaged po-
sltion of the same and to clear sald recesses in the extend-

ed, dlsengaged position thereof.,

3. In s calculating machine as claimed in clalm 1,
in which sald rotatable body ls provided with recesses, the
sald axles being housed with thelr inner ends in sald recess—

es, and clutch means on gald statlonary body adapted %o en-

gage the recesses of gald rotatable body in the engaged
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position of the same énd to clear sald recesses in the ex-
tended, disengaged position thereof, sald body belng also

provided with a serles of holes, one above each sald axles,

and a ball housed in each of sald holes of =sald rotatable !
body, spring means adapted to blas the sald balls through i
the sald holes into engagement with the pinions assoclated
! wlth sald figure drume so as to serve as the detents there- .
| of 1n their rest posltions. %
4, In a caloulating machine as claimed in clalm 3 |
a spring spider arranged concentrically with the sald perfor%
ated counting mechanism body, the arms of the sald splder %
forming spring means adapted to blas the sald balls lnto

thelr associated perforations.

Se In a calculating machine as clailmed in claim 1
- _ a flanged cover ring recessed at its cylindrical flange pore
tlon and adapted to engage the free ends of the sald radlal
axles with the sald recesses, display openings in the flat
portion of sald cover ring adapted to display the insgtant-
anegusly‘slgnifloant figures of the sald figure drums, an
external screw thread on the cylindrical flange portlon of
sald cover ring, and an internally threaded sleeve adapted
to serve as a grip for the relative axlal and angular opera—

tlon of the sald counting mechanism body and stationary mem-

el

ber, and to clamp the free ends of the sald radlal axles
egalnst the bottom of the recesses on the sald cover ring
when sorewed on the sald cover ring, the sald sleeve and
cover ring being adapted to clear, when unscreowed, the sald
figure drums and assoclated pinions and to allow thelr radlal

dismantling from, and radial fitting to, the sald axles.
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