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The present invention relates to hang driven
computing machines of the type having an oscil-
latory handle which is pulled by hand for opér-
ating the machine.

It is known that foi each operation of these
machines such as an addition, a subtraction, a
total taking etc. said handle is caused to perform
one or more oscillations, éaeh comprising & for-
ward and a réturn st¥oke.

This handle is normally lecatéd at the right
side of the machine, gt a éertain distance: from
the key-board, which cotnprises, besidés. the se~
lective- setting keys, a subtract key, a total key
ete.

If it is desired, for example, to take a total,
the total kéy is-depressed first and then the
handle is pulled. The total key, as weéll as the

subtract key, the nonadd Key, ste., aré loeated
on the key-board i such a posiblon to be easily
and comfortably depressed by the hand which
pulls the handle. Nevertheléss, the operator i
often compelled to leave: the- handle fo resach
said keys, which results in s comsiderable loss
of time. To overcome this disadvantage double
function combination - keys have been con-
structed, movable or depressible into twé- différ=
ent positions; these keys are located near the
handle to be moved or dépressed by the thumb
as the hand is pulling the handle. These com-
bination keys have the disadvantage that theéy
must be kept in their depressed position for a
certain time corresponding to at least a part of
the stroke to be performed by the handle; there-
fore, the thumb must not leave the keéy whilst
the hand is pulling the handle. ' It is evident
that sueh a handling is rather uncemfortable;
whereby the advantage of having set the key
near the handle and of having doubled its fuhe-
tions is partly lost.

An object of the present invention is to pro-
vide g device which enables the control of mere
than two machine functions by means of one
combination key only.

Another object is to provide a combination key
connected by means of a Cardan joint to variois
machine function actuating means, angd which is
movable to and fro along two axes of movement,
whereby, when said key is positioned alorg one
of said axes, two machine function actuating
means are selectively operable and when said
key is positioned along the other axes two further
machine furiction actuating means are selectively
operable.

Another abject is to provide means for 16¢king
the key according to the invention in edch of iis
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active positions as well as in its inactive position.
Therefore, the thumb of thé hand pulling the
handle being not compelled to be kept on the
key, the hand is free to immediately concentrate
its. power en thz handlé only, which results in
a morée comfortable and speedy handling. Re-
leasing ‘means associated with the handle pro-
vids the relsasing of said locking mieans at the
end of the return stroke of said handle, whereby
the key is permitted to automatlcally return to its
initidl position.

-Anothar object is to provide s release key to
reléase the means locking the combination key
by hahd without pulling the handle.

With the above and other objécts of the in-
venition in view, the invention consists in the
novel construction, arrangement and combina-
tion of various devices, elements and parts, as
set forth in the elaims heréof, an embodiment
of the same being described in the speécification
and being llustiated in the accompanying draw-
ings forming part of the specification, wherein:

PFig. 1 is a fragmentary elévation of the com-
bination key,

Fig. 2 is & fragmentary plan view of the cas-
ing of the machine, showing the combination key
at its centre,

Fig. 3 is a plan view of the mechanism- cori-
trolled by the combination key,

‘Fig. 4 is an enldrged detail view of parts shown
in Fig. 3,

Fig, 5 is an elevation of the means associated
to the combination key and controlling two dis-
tinct Tunctions of the machine,

Fig. 6 is g view similar to Fig. 5 and showing
the means éontrelling two further functions of
the machine.

As said hereinbefore, the invention relates to
hand édrivén eomputing machines of the type hav-
ing an escillatory handle. It is not necessary
eithef to outline the mears through which the
motion of the handle i transmitted to the oper-
ating mechanismis of thé machine or to deseribe
these opérating mechanisms themseélves. There
are many types of eoniputing machines having
an oscillatory handle, such as listing adding ma-
chiines, non-listing adding machines ete., and the
combination key aceording to the ifivention is ap-
plicable to any type of these machines.

’I‘he following description is limited, therefore,
t0 the only parts directly interesting the opera-
tion of the combination key.

From the outside of the machine is visible a
spherical key | secured to a stem 2 and laymg at
the centre of a cross-shaped window 3 in plate
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3’ fastened to the casing 3’ (Fig. 2). Through
its stem 2 the key [ is connected to a bail 4
(Figs. 3, 5 and 6) pivoted at 5 and & upon a
second bail 8. The bail 6 is pivoted at 7 and T’
upon the frame T of the machine.

The axes 5—5’ and T—T1’ are perpendicular to
each other and they meet at a point lying in the
prolongation of the axis of the stem 2. ‘The com-
bination of the bails 4 and 6 acts as g Cardan
joint, so that the key | can be displaced from
its central position to any direction. However,
the cross-shaped window 3 (Fig. 2) allows four
different displacements only, which are given by
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be moved for correspondingly depressing the
four bars 16—1T—20 and 21, in the manner out-
lined hereinafter, are marked on the plate 3" by
four conventional signs; such as: O, %, <, —.
By moving the key [ into its { marked posi-
tion bail 4 swings clockwise upon axis 5—3’
and rocks the lever 10 counterclockwise (Fig. 5);
this results in a downward displacement of the
bar 16, whereby a sub-total will be taken. As
bail 6 stands still, the depending levers 14, 19;
20 and 21 are not moved. Furthermore, the bar
{1 remains in- its upper position owing. to its

slot 1777,

the two directions of the axes z—z and y—u,

which are perpendicular to each other.

16

From bail 4 projects an arm 8 (Figs. 3 and 5) -

having a pin 9 which cooperates with a slot 18"

provided in a lever {8, this lever is secured to .

a shaft Il journaled in the frame of the machine.
From bail 8§ projects in g similar way an arm
12 (Figs. 3 and §) having a pin 12 which coop-
erates with a slot {4’ provided in the lever 14;
this lever is loosely mounted upon the shaft {f.

By moving the key | along the axis y—y the
bail 4 is swung round pins 5—5" whilst the bail
6 stands still. The pin 9 cooperating with the
slot 10" rocks lever {0 clockwise or counterclock-
wise (Fig. 5) in dependence of the direction
of movement of key | along the axis y—u.

By moving the key [ along the axis z—u,
no relative movement takes place between bails
4 and 6 and the whole swings round the pins
T—7T. Through the pin-and-slot-connection
i3—14’ the arm 12 rocks the lever {4 clockwise
or counterclockwise (Fig. 6) in dependence of
the direction of movement of key | along the
axis r—z.

It will be seen that in swinging the bail 6
round the pins T—71’ lever 10 is not affected and
stands still, as the portion of the pin 8 which
cooperates with the slot 10’ of the lever 10 lays
in the prolongation of the axis T—17’. However,
for securing a reciprocating constant contact
between pin 9 and slot 10’, said portion is ball-
shaped at 9’ as shown in Fig. 4, the centre of
the ball laying in the axis T—T'.

The portion of the pin I3 which cooperates
with the slot 14’ is likewise shaped as a ball.

Through the shaft 1l the lever (8 is rigidly
connected to a double-armed lever 1%; this lever
has on its arms two pins 16’ and (7" which coop-
erate with slots 16"’ and 7'’ provided in bars
16 and 17T respectively.

The lever 14 is likewise rigidly connected,
through a bar I8, to a double-armed lever 19;
this lever has mounted on its arms two pins 20’
and 21’ which cooperate with slots 20’’ and 21"’
provided . in bars 20 and 2! respectively.

Fach bar 16—17—20 and 2{ is urged upwards
by a spring 22—23—24 and 25 respectively, which
holds the corresponding bar in contact with studs
22’23’24 and 25’ respectively.

Through known means, which need not to be
outlined, each bar 16-—i7—20 and 21, when de-
pressed, causes the machine to perform a certain
operation.

However, with the only purpcse to make clear
the example here described, it is assumed that
bar 16 when depressed causes the machine to
take a sub-total; that bar {7 when depressed
causes the machine to take a total; that bar 20
when depressed causes the machine to make a
nonadd stroke and that bar 21 when depressed
causes the machine to make a subtracting stroke.

The four positions inte which key ! has to
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' By moving the key | into its % marked posi-

tion bail 4 rocks counterclockwise upon axis
5_.5’ and swings the lever 10 clockwise (Fig. 5);
this results in a downward displacement of the
bar 17, whereby a total will be taken. As bail
§-'stands still, the depending levers 14, (8, 20
and 21 are not moved. Furthermore, the bar
{6 remains in its upper -position owing to its
slot 167, .~ i

By moving the key | into its < marked posi-
tion the combination of bails 4 and 6 rocks
upon the axis T--T1’ and swings the lever 4
counterclockwise (Fig. 6) ; this results in a down-
ward displacement of the bar 20, whereby a non-
add stroke will be performed. ~As the centre of
the ball-shaped portion 8’ of the pin 9 lays on
the prolongation of the axis T—T’, lever 0
stands still and the depending levers 15, (6 and
i1 are not moved. Furthermore, the bar 2l re-
mains in its upper position owing to its slot 21"’.

By moving the key I into its — marked posi-
tion the combination of bails 4 and 6 rocks upon
the axis T—1’ and swings the lever 14 clock-
wise (Fig. 6); this results in a downward dis-
placement of the bar 2 whereby a subtracting
stroke will be performed. As the centre of the
ball-shaped portion 9’ of the pin 8 lays on the
prolongation of the axis T—1’, the lever 10
stands still and the depending levers i5, 16 and
{1 are not moved. Furthermore, the bar 20
remains in its upper position owing to its slot 20",

Having in mind the above description it is
clear that by setting the key ( any one of the
four bars 16—11—20 and 21 can be depressed,
leaving the three other bars in their upper posi-~
tion. It ean be assumed, therefore, that each
bar substitutes the stem of the key which in a
conventional - machine would have controlled
the corresponding function, but instead of the
four keys or equivalent setting means used in
the last named machine, the mechanism accord-
ing to the invention enables the control of the
four functions by means of one combination key
only.

Tt is not necessary either to specify the func-
tions controlled by each bar or to outline the
mechanism by means of which a given func-
tion is controlled. The function controlled by
the key ! may be fixed at will, as well as, once
having chosen said functions, the correspondence
between -the four active positions of the key |
and each function may be varied at will by
simply and conveniently varying the connections
of the bars 15—{7—28 and 21 with the means
actuating the functions.

In the following the mechanism for locking
the key ! in its various positions will be described.
As is illustrated in the drawing (Figs. 5 and 6),
lever 10 has a projecting arm 26 having a slot
26’; lever {4 likewise has a projecting arm 217
having 2 slot 21’. These slots 26’ and 21’ can
cooperate with a bent-over lug 28 of one single
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bail 29 rockahle about a shaft 39 secured to the
frame ‘of thé machine. - Through a bar 8! the
bail 28 is rigidly connected with a .lever 32 in
which: a hook-shaped lever 34 is pivoted at 33.
Moreover, lever 32 is provided with a key 35
projecting out of the casing 3 of the machine.

The lever 34 is urged in a direction (Fig. 5) by
a spring 36 tensioned between the lever and the
frame of the machine. 'The hook-shaped end of
the lever 34 cooperates with a stud 37T secured
to an arm 37T’ rigidly conneeted to a shaft 38
this shaft may be the main operating shaft of
the machine and it rocks about 90° at each ma-
chine stroke.

Furthermore on the-lever 34 is secured a stud
39 adapted to cooperate with the right edge of
lever'32. A-further stud 40 secured to the frame
of the machine limits the clockwise rockings of
lever 32 gbout its shaft 30.

Asstuming that the key | is in its central
position, upon rocking the handle the shaft 38
rocks clockwise and the pin 37 releases the hook-
shaped lever 34. ' This lever; being urged by the
spring 36, swings- clockwise wuntil the stud 398
fixed thereon contacts the right edge of the
lever 32 (Fig. 5). Thenh the lever 32 itself rocks
clockwise around the shaft 30 until arrested by
the stop 40 eontacting the lower edge of the key
35.. At the same time the bent-over lug 28 en-

ters the slots 26’ and 27’ of the levers 2§ and &

21 respectively, so that the levers {0 and 14 are
prevented -to move and the key 1 is locked in
its central position.

Near the end of the return stroke of the shaft
38 the stud 37 contacts the inclined edge #1 of
the hook=shaped lever 34, which is, therefore,
moved to the left (Fig. 5); at the same time the
stud 37 slides upwards on the edge 41 until the
lever 34 'is locked again in ifs normal position
(shown in Fig. 5).

At the same time the lever 32 is rocked coun-
terclockwise and the slots 26’ and 27’ are disen-
gaged from the lug 28 so that at the compietion
of ‘the return stroke of the shaft 38 the key i is
released again.

Upon depression of the key | into one of its
active positions, as for example into its marked —
right position (Fig. 2), the lever 14 is swung
clockwise (Fig. 6) and the lever {0 stands still,
as has been described hereinbefore. The edge
42 of the lever 21, which rocks clockwise with the
lever 14, contacts the inner edge of the lug 28
and, in sliding on it, rocks the bail 29 counter-
clockwise. By the further clockwise rocking of
the lever 27 the edge 42 comes out of engagement
with the Iug 28 and the bail 29 rocks clockwise,
so that the lever 27 is locked in its rocked posi-
tion by the lug 28 contacting with its outer.edge
the right edge of the lever 27 (Fig. 6: bail 29 fully
marked out and lever 27 dotted).

At the following oscillation of the shaft 38
the stud 37 disengages the lever 34 and the bail
29 rocks clockwise so that its lug .28 enters the
slot 28’ of the lever 26, whilst the right edge of
the lever 27 is further engaged by the outer edge
of the lug 28 (in Fig. 6: bail 29 and lever 27
dotted).

Near the end of the return stroke of the shaft
38 the stud 37 confacts the inclined edge 4( of
the lever 34 in the manner described before, so
that the lever 32 and the bail 29 are swung coun-
ter-clockwise. The amplitude of this counter-
clockwise oscillation is such one that the lug 28
exits from the slot 26’ while its outer edge dis-
engages the right edge of the lever 21. Urged
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by the spring 25, through the bar 2t, the lever
21 is free to veturn %o its nmormal position, full=
lined in Fig. 6.

Upon depression of the key | into one of its
other three active positions the devices described
hereinbefore act in a similar manner.

If it is desired torestore the key { without rock-
ing the handle, as for example upon depression
of the key into an incorrect position, theé key 35
has to be pushed in the direction of the arrow.
This effects the counter-clockwise rocking of the
bail 28, so that the levers 26 and 27 are released
from the lug 28 and the key [ is free to return
to its central position.

While T have described what I consider to be
highly desirable embodiments of my invention,
it-is obvious thet many changes in form could
be ‘made without departing from the spirit of
my invention, and I, therefore, do not limit my~
self to the exact form herein shown and deseribed,
nor t¢- anything -less than the whole of my . in-
vention, as hereinafter claimed.

What I claim is:

1. In a hand driven computing machine, the
combination of: a machine frame; a bail roek-
ably mounted upon said frame, a second bail
rockably mounted upon the first named hail along
an axis forming an angle of 90° with the rocking
axis of ths first bail, a setting key secured to said
second named bail, a plate, g cross-shaped win-
dow in said plate, having its fwo axes parallel
with said two rocking axes, said setting key slid-
ing in said window,; normally resting at its centre
and heing settabls into the directions of the four
arms of said cross, a double projecting lever; con-
necting means for connecting said first named

- bail with said lever, a machine function actuat-
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ing means associated to each. projection of and
selectively operablzs by said lever, a further double
projecting lever, connecting meang for connect-
ing said second mamed bail with the last named
lever, and a further machine function actuating
means associated to each projection of and selec-
tively operable by the last named lever, each dou-
ble projecting lever keing movable by the cor-
responding bail, whereby, in response to the selec-
tive setting of said sefting key into the four arms
of said cross four machine function actuating
means are selectively opsrable.

2. In a hand driven computing machine ac-
c¢ording to claim 1, the combination of: locking
maans for locking said key in each of its active
positions, a main opsrating shaft, means asso-
ciated with said shaft for releasing said locking
means near the end of the return stroke of said
shaft, the means sssociated with said shaft fur-
thermore enabling said locking means fo lock the
key in its inactive position during the stroke of
said shaft, and hand operable means connected
to said lecking means for releasing them without
rocking the shaft,

3. In g hand driven computing machine, the
combination of: a machine frame, g Cardan-type
joint including twe relatively rockable joint-
members, one of said joint members being rock-
ably mounted on said machine frame, a setting
element, said setting element being attached to
said other joint-member, first and second ma-
chine function contrcl means associated with said
first named joint-member and selectively oper-
able thereby upon rocking of the latter about its
rocking axis relative to said machine frame by
said setting element, and third and fourth ma-
chine function control means associated with said
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second named joint-member and selectively oper-
able thereby upon rocking of the latter about its
rocking axis relative to said first named joint-
member by said setting element.

4. In combination with a hand driven comput-
ing machine as claimed in claim 3, locking means
associated with said setting element and capable
of lockng the latter in each of its positions cor-
responding to the setting of each of said four
selectively operable machine function control
means, & main operating shaft capable of per-
forming a forward and return stroke during each
machine cycle, and means associated with said
main operating shaft for releasing said locking
means substantally near the end of the return
stroke of said shaft.

5. In combination with a hand driven comput-
ing machine as claimed in claim 3, locking means
associated with said setting element and capable
of locking the latter in each of its positions cor-
responding to the setting of each of said four
selectively operable machine function control
means, a main operating shaft capable of per-
forming a forward and return stroke during each
machine cycle, means associated with said main
operating shaft for releasing said locking means
substantially near the end of the return stroke
of said shaft, and manual releasing means con-
nected to said locking means for effecting a re-
lease of the latter without rocking said shaft.

6. In a hand driven computing machine, the
combination of: a machine frame, a Cardan-type
joint including s first joint-member and a second
joint-member rockable relative to each other
about a first rocking axis, the first joint-member
being rockably mounted on said machine frame
for rocking movements about a second rocking
axis substantially perpendicular to said first rock-
ing axis, a setting element attached to said sec-
ond joint-member, said setting element being
normally in a neutral inactive position and keing
settable in four active positions, first and second
machine function control means associated with
said first joint-member and selectively operable
thereby upon rocking of the latter about its rock-
ing axis relative to said machine frame by a move-
ment of said setting element into an active posi-
tion selected from its first and second active posi-
tions, and third and fourth machine function
control means associated with said second joint-
member and selectively operable thereby upon
rocking of the latter about its rocking axis rela-
tive to said first joint-member by 2 movement of
said setting element into an active position se-
lected from its third and fourth active position.

7. In combination with a hand driven comput-
ing machine as claimed in claim 6, a plate in said
frame, said plate having a cross-shaped guiding
window, said setting element passing through
said window and extending through the center of
the latter when it is in its inactive position.

8. Tn combination with a hand driven com-
puting machine as claimed in claim 6, locking
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means associated with said setting element and
capable of locking the latter in each of its four
active positions, a main operating shaft capable
of performing a forward and return stroke during
each machine cycle, and means associated with
said main operating shaft for releasing said lock-
ing means substantially near the end of the re-
turn stroke of said shaft. ) :

9. Tn combination with a hand driven comput-
ing machine as claimed in claim 6, locking means
associated with said setting element and capable
of locking the latter in each of its four active
positions, a main operating shaft capable of per-
forming a forward and return stroke during each
machine cycle, means associated with said main
operating shaft for releasing said locking means
substantially near the end of the return stroke
of said shaft, and manual releasing means con-
nected to said locking means for effecting a re-
lease of the latter without rocking said shaft.

10. In combination with a hand driven com-
puting machine as claimed in claim 6, locking
means associated with said setting element and
capable of locking the latter in each of its four
active positions and in its inactive position, a
main operating shaft capable of performing a for-
ward and return stroke during each machine
cycle, and means associated with said main op-
erating shaft for releasing said locking means
substantially near the end of the return stroke of
said shaft, said last mentioned means associated
with the main shaft being also arranged for en-
abling said locking means to lock said setting
means in its inactive position during the strokes
of said shaft. '

11. Tn combination with a hand driven com-
puting machine as claimed in claim 6, locking
means associated with said setting element and
capable of locking the latter in each of its four
active positions and in its inactive position, a main
operating shaft capable of performing a forward
and return stroke during each machine cycle,
means associated with said main operating shaft
for releasing said locking means substantially
near the end of the return stroke of said shaft,
said. last mentioned means associated with the
main shaft being also arranged for enabling said
locking means to lock said setting means in its
inactive position during the strokes of said shaft,
and manual releasing means connected to said
locking means for effecting a release of the latter
without rocking said shaft.
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