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The object of the present invention is a tens-
tranemission device in a pocket-size calculating machine
for all four arithmetical operations and the actuating
members therefore, and it refers especially to a machine
with a machine body and a central driving member (stepped
cylinder) around which the transmission and counter me-
chanism members are arranged.

To make the manufacture of such pocket-size
calculating machines as economical and cheap as possible,
it is of paramount importance in view of the naturally
restricted bulk of the machine to design the calculating
mechaniaﬁ on the simplest possible lines and so to arrange
it that it can be fitted into the machine without diffi-
culty and can be removed from same with equal ease. For
this purpose the body of the machine in accordance with
the present invention is so made and the members of the
tens-transmission device are so‘designed that the latter
cen be imserted in the iody of the machine, from the side,
without obstruction from other parts of the calculating
mechanism, the fitting of said device requiring practically
no special fixing means.

Furthermere, an essential member of the tens-

' ¢ranemiesion device coneists in accordance with the in-
vention in a flat, angular slidebar which, at each digit
position, directly creates the operative connection Ddet=
ween the tens-transmission finger end the axially slidable

tens-transmission (tems-earrying) wheels, on the one hand,
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and on the other hand connects the latter with the re-
turning device.

Furthermore said angular slidebars are, according
to the invention, loosely placed in guide rails of channel~
shaped section and inserted with these latter into lateral
recesses in the body of the machine, the slidebars being
precisely guided in their slidingu movement by the guide
rails and one wall of the recesses, at two end positionsa
relatively distant from each other, said guided sliding
motion ensuring faultless functioning of the tens-trans-
mission device, Furthermore; these components of the tens-
transmiseion device are merely inserted the one withim the
other, so that with the éxception of a single fixing screw
for the guide rail, neo further additional fixing meane are
used. A further essential feature of the invention is that
the tens-transmission teeth, and also the return-motion
hembers for the tens-fransﬁiasiqn.members; and the lockihg
members of the product counter and the revdlntion counter
acting on the ratchet wheels of the tens-transmission
wheels, are provided on one common rotating members. On this
functional campohent, hereinafter referred to as the tens-
‘tranemission dome, and also .on the atebped cylinder, the
actual transmission and driving elements are natuially of
restricted dimensions and are furthermare subjected to a
not inconsiderable strain dﬁring calculating operations. To .
render these transmission and driving elements as robust

as possible, and at the same time to render the entire
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tens-transmission dome and the stepped cylinder easy and
econonical to manufacture, they each consist, according to
the invention, of a core-piece on which the transmission
and driving elements are mounted in the form of rings or
segnents of rings. The transmission and driving elements
are manufactured of a highly resistant material, whereas
in the core-piece more importance is attached to lightness
in weight.

Fig. 1 in the drawing shows a fragment of the
machine with one digit position of the tens-iransmissien
device in accordance with the imvention, in emnlarged vertical
gsection;

Fig. 2 shows a section along the line II-II in
Fig. 1, the section through the upper slidebar being laid
along the line ITI-III of Fig. 3;

Fig. 3 & partial front elevation to Fig. 1;

7 Fig. 4 the tens-transmiseion dome with a poition
of the stepped cylinder, ih elevation;

Fig. 5 a section through the tens-tranemission
dome with the toothed parts of the stepped cylinder co-
operating with the product counter mechanism and with the
tena—transmission‘and ratchet wheels of two digitse;

Fig. 6 a further embodiment of the tens-trans—
mission dome and stepped cylinder in vertical section;

" Fig. 7 & section along the line VII-VII in Fig.6;
‘Fig. 8 - 11 functional elements of the tens-

transmission dome;




Figs. 12 - 14 show a second embodiment of these
figures;

Fig. 12 is a section similar to that shown in
Fig. 1,

Fig. 13 is a partial front elevation to Fig. 12 and

Pig. 14 is a diagrammatic view of the slidebar. /

The essential component of the tens-transmission
mechanism fof the product counter mechanism and the revo-
lution counter mechanism is, for eachéhigit-poeition, a
flat, angular slidebar 1 (la) (Fig. 1 and 6) which directly
creates the operative conneétibn between the tene—trénsmiasion
fingers 3 arranged on the rumeral wheel 2 and fhe tens~ .
transmission (tens-carrying) wheels 5 and 5° respectlvely,
80 mounted on the shaft 4 and 4' respectively as to be
axially slidable, of the next higher digit-position, and
also connects said'tena-tranamisgion wheel to the‘returnp
motion device 6 and 6' (31 and 31') respectively. To connect
the angular slidebar 1 (la)”to the tens-transmission (tens-
earrying) wheel 5 (5') of the next higher digit-position,
said slidebar engages by its bent, lower arm 1' (Fig. é).
edgewise and from the side inﬂthe neck limited by the tens-
transmission wheel 5 (5') gnd‘the ratchet wheel 7 (7')
inxégral with said tens—trénamiasion vheel. The angular
slidebar 1 (la) is expediently manufactured of light-gauge
aheet steel rectangular in cross—section and loosely placed

in a guide-rail 8. To reduce surface friction to a minimum
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it is guided only at the two ends 8' of the guide-

rail 8, which latter exhibits a channel-shaped cross—
section at these points gnd is fitted as a smg fit into
two. lateral recesses 9, placed one above the other, of the
rigid machine body 10. The walls 9' of the recesses 9 in
the machine body constitute the fourth limit of the channel-
ghaped cross-section of the guide-rail. In these short
guide-channels, placed relatively widely apart, the angular
slidebar 1 receives precise gnidahces The angular slidebar
1 is retained in the normal and the transmitting position
by a thin wire spring li bent into the shape of a letter U.

The spring 11 is inserted by its bridge-member 11' in a
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transverse groove 12 of the guidé-rail 8 so as to constitute ..

a smug fit, end is furthermore retained by the contiguous
limiting wall 9" of the recess 9 (Figs. 2 and 3). The wire
spring 11 lodges by its bent emds in recesses 13 of the
angular slidebar 1. _

‘ The guide-rail 8 inserted in the recesses 9 is
pressed, by the head of a bolt 14 screwed into the bedy
of the machine, against the bedy 10 of the machine, bearing

at the same time by a';ateral projection 8" against the

wall of the machine b&dy 10. The tens-carrying finger 3
"of the numeral wheel 2 acts on that end of the angular slide-

bar 1 which preojects slightly from the upper end of the

guide-rail. The fact that guidance is provided to within

clese proximity of the end of the angular slidebar effectively
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prevénts the angular slidebar 1 from being elastically
deflected sideways by the lateral pressure exerted upon
part‘of it by the impact of the tens-transmission finger 3.
The recesses 9 are arranged, as Fig. 2 shows, parallel to
the axle 2° coordinated to them of the numeral wheel 2, so
that the tens-iransmission finger 3 is aligned parallel to
the lengthwise edge of the upper end face of the angular
slidebar 1 and therefore impacts said angular slidebar with
its entire surface.

The tems~transmission device can be mounted with
the uimost facility, as the main components can be inserted
from the side. This applies also to the mumeral wheels 2,
which are slipped from the gide, tqgether with the transfer
wheels 20 integral ﬁith same, on to the freely projecting
axles 2' of the bedy 15 of the counter mechanism. In
addition, the transmission amd driving members for the
tens—carrying arrangement, i.e. the tens-transmission dome
16 and the stepped cylinder 17 are of special design enabling
these components 4o be mamufactured under conditions of
extreme economy.

Ag shown in figure 6 the tens-transmission dome
16 is se mounted as to be freely rotatable on the centrally-
arranged driving shaft 18. The dome 16 is secured against
axial displacement by a central bush-shaped extension 10!
of the machine body 10 on the one side and by a resilient
ring 37 on the other side. The ring 37 is arranged in an
anmlar recess 38 of the long hub 25 of the dome 16 and it




I

!

. rest gartly against the machine body. . The dome 16 is

coupled for rotation, by means of a. entraining pin 17, to

the stépped cylinder rigidly mounted on the shaft 18 by a

pin 18'. The pin 18" enters a semi-circular bore 32' and

a slot 32" of the dome 16. The transmission and counter
mechaniem members are mounted in a circle round the stepped
eylinder. The numerals 19 and 19' designate the setting
wheels, which are so mountéd on the shafts 4 and 4°' re-
spectively as to be axially glidable and are set in the
usual manner by means of setting handles (not shown). All
the setting %heels 19, 19' transmit via crown wheels 21 to
the transfer wheelsr20 the movement imparted to them by the
stepped cyiinder 17. The tens-transmission dome 16 in fig.
4 consists of a hollow cylindrical body the external face ‘
of whose shell carries a tens-carrying tooth 22 -for the
product counier and anothef for the revolution counter,

and also the locking discs 23 and 23" respectively for

the ratchet or lock wheels 7 and T' respectively, which
latter are of Maltese-cross shape, and for the return-
motion devices 6 and 6' respectively, consisting of oblique
surfaces, for the tens-transmission slidebars 1 (1a) and

the tens-transmission wheelas 5, 5' coupled to the latter.

" If the tens-transmission dome 16 is nmanufactured a3 a

........

diecasting, the tens-transmission teeth 22, 22*' and the
oblique:returnymntion surfaces 6, 6' are expediently cast
in as independent components. The locking disc 23" for the

ratchet wheels 7[:anthhe tens-transmission tooth 22' and
_ . AR
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the return-motioﬁ}&urface“6' for the revolution counter
are arranged onh the dome 21 over the corresponding com-
ponents fbr the product counter. The joint afrangement on
the'tens—tranémiasion dome 16 of the transmission, locking
end return-motion members appurtenant to the tens-trans-
ﬁisaion members of both counters simplifies the calculating
mechanism. The construction of the element 16 as a dome
is furthermere space-saving, since a relatively long sbring
37 retaining the stepped cylinder 16 in the positibn for
addition and subtraction can be accomodated in thg cavity
of the tens-iransmission dome.
Fig. 5 shows the poeiﬁion of the ratchet wheels
7 relatively to the locking Eigc 23 and of the teeth of the
alepﬁed cylinder for the'pfoduct counter relatively to the
sétting wheelsrl9.and theAtens-ﬁranamiasion wheels 5, which
latter cover the wh;els 19, in the normal position of the
calculatingbmachine. The position of the return-motion
énrface 6 fof’the slidebar 1, the tens-~transmission wheels
5 and the.ratchet wheels 7 is also apparent from figure S.
of parﬁicular advantage, especially in régard
to simplicity in manufactufe, is the embodiment of“éhe
tens~transamission dome 16 and af the sfépped ¢ylinder 17.
represented in Figs. 6 to 1l. In this embodiment the tens-
tranemission dome and the stepped éylinder each consist of
a core-piece 16' and 17b respectively. The cylindrical core

16' of the tene~transmission dome carries at its top a

flange 24 which develops into a long hub 25. Six rings are
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placed on the lower portion of the core 16'. OFf these
rings, the rings 26, 26! are provided with the tens~trans-
mission tooth 27, 27', and oblique return-motion surfaces
31, 31' for the tens~transmission slidebar 1, la of the
product register and revolution counter. The ring 28 and
the flange 24 of the core-piece 16 are formed into the known
types of locking or arresting components (Fig. 10) for the
Maltese-cross wheels 7, 7', which are connected to the tens-
transmission wheels 5, 5' (Fig. 1, 6). The rings 29 serve
the purpose of distance rings. To eliminate the possibility -
of the functional rings 26, 26' and 28 rotating on the dome
16 they are each prbvided with an inward projection 30 each
fitting as a snug fit in a slot 32 of the part 16'. The
return-motion surfaces 31, 31! of the tens—tranaﬁisaion
rings 26, 26' consist of a ridge formed by upward bending
to which ridge the tens~transmission slidebars 1, la reach
- by their extension 1* (Fig. 1, 2, 6), said slidebars being
méved back in an upward direction from their operating to
their normal position when the tens—~transmission has been
effected. |

The stepped cylinder is designed similarly to
the tens-~transmiseion dome. The core~piece 17b consists
of a disc shaped part ending at its lower end in a hubd
provided with two ring segments of ﬁhich the upper one is
shorter than the ldwer one. The toothed segments 3370f the
pradubt counter are pushed on the longer ring segment 35

whereas the three toothed segments 33*, 33* for the re-
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volution counter are disposed on the upper segment 35°'.
The toothed segments 33" are provided with one tooth only
and the count the rmumber of revolutions whereas the
segment 33' having nine teeth is acting in the subtractive
sense when the machine has been set for subtraction.

The segments of the stepped cylinder are pro-
vided with fixing projectioms 34 and secured by means of
the latter on the ring-segments 35 and 35' respectively
of the core-piece 17'. In the caseillustrated, the fixing

i§” projections 34 are hook%éhapgd, but they may also be pro-
B duced in a number of alternative shapes. The rings and
segments are prevented from falling off in the downward
direction!by, for instance, flanging the lower edge 36 of
the coreav16', 17bv or by some other method and in the upward
direction by the flange 24 or the disc-shaped part of the
stepped cylinder.
A subatantial reduction in the weight of the
calculating machine is achieved by producing the core of
" the tens-transmission dome and of the stepped éylinder, as
well as the distance rings, of a material of low specific
nwg;ght, whprgas\the.functiqnal :ings are made of steel to
ensure that their teeth are as resistant as possible and
of long life.
The manner of operation of the tens-transmission
‘device is that usual in known calculating machines. If,
before the tens-~transmission takes place, the tens-trans-

mission finger 3 of the appurtenant numeral wheel 2 comes
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within the range of the angular slidebar 1 coordinated
with it, said slidebar 1 is brought, with the tens-trans-
mission wheel 5, into the operative range of the tens-
transmission tooth 22. The ratchet wheel 7 is thereby
displaced into the plane of the extension 23b of the re-
cess 23a of the locking ring 23. This extension is above
the tens-transmission tooth 22 (Fig. 4) with the result,
that the ratchet wheel 7 is still free when the tooth
enters into action. At the end of the rotation of the
stepped cylinder the tene—traﬁsmisSion,tooth moves the
ftens-transmisaion wheel by one tooth and via the counter
vmembers 21, 20 this movement is tranemitted to the numeral
- wheel 2 of the next higher digit-position, this wheel 2
being thereby turned onward by one Figure. Immediately
upon this/transmission the corresponding wheel 5 is locked
vecause the locking component 23 of the tens-~transmission
dome 16 engégea, by its greater radius, the ratchet wheel
7. At the commanqempnt of a further rotation of the stepped
cylinder, the tens—tranamiséion wheels 5 which are in the
trensmission position are, before the stepped cylinder 17

can act upon the setting wheels 19, returned to the normal

" poeition by the obligque surfaces 6 and 31 respectively,
-which act on the angular slidebars.

The same action occurs when a tens-transmission

/

is taking place in the revolution ébunter. The tens-trans-

mission assemb%;ea of the revolution counter are arranged

/

at a different height from the tens-transmission assemblies
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of the product counter (see fig. 6) to ensure that the
two tens-transmission devices can operate indgﬁandently
of each other. The tens-transmission device can of course
elso be used in connection with straightline construction,
but in this case one stepped cylinder is necessary for
each digit.

In the itens~transmission device to Fig. 1 the
stroke of the angular slidebar 1 is essentially limited
by the action of the spring ll. As, however, the springs
11, in:spite of having the same shape and thickness, are,
for known reasons, not always alike in their sction, it
may happen that small slidebars 1, which differences may
detract from the absolute reliability in operation of the
tens-transmission device. In order to achieve a reliably
accurate stroke of the angular slidebars 1 without com~
plicating the calcﬁlating machine by additional components,
the embodiment of the tens~transmission device illnstréted
in Figs. 12 to 14'13 providgd. The angular slidebars 1 or
la of both counter machanisms.are widened in fheir middie
gection 50 as to provide shoulders 1b at top and bottom.
Furthermore, the ends 8', of U-shaped cross-section, of
the guide-rails 8 in which the angular slidebars 1 are
guided are lengthened eo that the opposing inner end sur-
faces 8b project inwards a little from the reéesses.9 in
the machine body 10. In the normal position of the tens-
tiansmission device the lower shoulder 1b is located at a

distance from the end surface 8b of the guide~-rail 8
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exactly corresponding t0o the operating stroke of the
angular slidebar. When a tens-carrying operating is per-
formed the angular slidebar moves until the surface 1b
strikes the surface 8b. The stroke of the angular slide-
bar is precisely determined by these stroke-limiting sur-
faces 1b and 8b. When the angular slidebar is returned
by the return-motion surfaces 6 of the tens-transmission
dome 16, the travel of said slidebar is limited by the
top stroke—limiting surfaces 1b and 8b. The purpose of

the springs 1l in this embodiment is to retain the angular

~slidebars in the two normal positions.

i
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The embodlments of the invention in which an
exclusive property or privilege 1s clalmed are defined
a8 Tollows:

1. In a pocket~size calculating machine, a machine
body, & central driving member robtatably mounted 1in sald
body and having flxedly attached theretc a stepped cylinder,
& plurellty of counter mgchaniam and transmisslion members
arranged in a clrecle around the axis of rotation of said
driving members, sald counter mechanlsms including each a
nuneral wheel rotatable about an axis arranged radlally

with respect to the axls of sald driving member, sach numeral
wheel being provided with a tens—transmisslon finger, & tens-
transmlssion member having the form of a flat angular slide-
bar for each numeral wheel, a gulde bar for each angular
slidebar fixedly secured in an axial groove in the outer
mantle surface of sald body for slidably supporting sald
angular slldebar in a direction parallel to ﬁhelaxis of
rotatlon of said driving member, sald axial grooves belng

open toward the clrcumference of sald body to permit radlal

. insertlon and removal of sald gulde bar and 1ts respective

sllidebar into sald bedy, sald angular slldebar belng actuated,
on the free end of its leg which 1s positioned parallel to
the axls of rotation of sald driving member, by the tens~
transmission finger on the respective numeral wheel to rotate
the numeral wheel of the next higher Adiglt position a dis-
tance of one number.

e

2e In a poocket~gize calculating machine, a machline
body, & central driving member rotatably mounted in said
body and having fixedly attached theretc a stepped e¢yllnder,
& plurality of counter mechanism and transmission members

arranged in a circle around the axls of rotation of said

driving members, sald counter mechanisms including each a
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numeral wheel rotatable about an axls arranged radlally

L wlth respect to the axls of sald driving member, each

| numerai wheel being provided wlth a tens-transmission
Dinger, a tens-transmlssion member having the form of a
flat éngular slidebar for each numeral wheel, a guldse bar
for each angular slidebar fixedly secured 1In an axlial groove
In the outer mantle surface of sald body for slidably support-
ing saild angular slidebar in a direction parallel to the axis
of rotation of sald driving member, sald axlal grooves being
open toward the circumference of sald body to permit radial
insertion and removal of sald guide bar and 1ts respective
slidebar into salid body, sald angular sllidebar being actuated,
on the free end of its leg which 1s poesitlioned parallel to
the axls of rotation of said driving member, by the tens~
transmission finger on the respective numeral wheel to rotate
the numeral wheel of the next higher diglt position a dls-
tance of one number, the other leg of sald slidebar extend-
ing toward the centre of sald body, and & return motion
mewber for sald slidebar mounted on sald body and adapted
to actuate the Inmner end of sald last-mentioned other leg

of a3sld slidebar,

-1 In a pocket-slze calculating machine, a machine
body, & central driving member rotatably mounted in sald
body and having flxedly attached thereto a stepped oylinder,
a plurallity of counter mechanlsm and transmiasion members
a?ranged in & c¢ircle around the axis of rota lon of saiad
driving member, sald counter-mechanisms including in each
digit posltion a numeral wheel rotatable about an axis
arrangsd radlally with respect to the axis of said driving
member, aach numeral wheel belng provided with a tens=trans-

finger, a tens-transmission member hav ing the form of a flat
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angular slidebar for each numeral wheel, a guide bar for
each angular slidebar fixedly secured In an axial groove
in the outer mantle surface of sald body for slidably support-
ing sald angular slidebar in a dlrection parallel to the axis
of rofation of aald driving member, sald axlial grooves belng
bpen toward thes clrcumferencse of sald body %o permit radial
insertion and removal of sald gulde bar and its respective
slidebar into sald body, sald angular slidebar being actuated,
on the free end of its leg whlech 1s positioned parallel to
the axls of rotek ion of sald driving member, by the tens-
transmisslion finger on the respectlve numeral wheel to rotate
the numeral wheel of the next higher Adiglit positlion a dla-
tance of one number, the other leg of sald sllidebar extend-
ing toward the centre of sald body, and a return motion

| member for sald slidebar mounted on sald body and adapted
to actuate the inner end of sald last-mentioned other leg
of said slildebar, a rotatable adjustment shaft for sach
counter-mechanism arranged parallel to the axis of rotation
of said driving member and operatively coupled with one of
itas ends with the number wheel of its respsctive counter-
mechanism, a small tens-transmission wheel axially slidably
mounted on said'adjustment shaft and coupled with said last-
named leg of the angular slidebar to bring sald small tena-
transmiaalon whesl in operative connection with a numeral

body whilch 1s rotatably coupled with sald stepped oylinders
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