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This invention relates to calculating machines broadly
and to calculating business machines, including for in-
stance ten-key adding machines, in particular,

It relates more specifically to the means. connected
with such machines for striking a balance.

When a balancing operation is carried out, i. e., during
totalling and sub-totalling operations, the accumulator
or register must be set for addition, if the value regis-
tered by the accumulator is positive, and for subtraction,
if the value is negative; for otherwise not the actual total
or sub-total would appear and be prinfed in the machine,
but their complementary values.

Means have already been devised for preventing such
wrong balancing from occurring, taking as a starting
point the fact that a negative balance can be converted
into a positive balance only by an addition, a positive
balance into a negative balance only by subtracticn. In
modern calculating machines providing for calculating
operations below zero, a ten’s transfer accompanied by
transfer of a fugitive “one” is carried out whenever a
zero transii occurs in the calculating mechanism. Since
at each zero transit a change of sign of the register value
takes place, it is possible to provide a sensing member
which functions whenever a fugitive “one” occurs and
then indicates the sign of the value registered by the
accumulator, its position being simply compared with
the actual position of the register and if the position
should not agree steps would have to be taker for ob-
taining agreement. ‘

Means have for instance been provided for locking the
total and the sub-total keys in the case of non-agreement
and to unlock them only &s soon as thé register is car-
ried into the correct position by an idle stroke.

Full keyboard machinés have further becomé known
ifi which the correct position of the accumulafors is ob-

tained during the balancing operation of the machine, :

i. e. without effecting au idlé stroke, by providing a de-
vice which becomies operitive during an operation in-
volving a fugitive “one” and which codcts with & device
influenced by the sign of thé value registered by the

accumulator, This device is however very intricafe and s

composed of a great Aumbeér of different parts which
makes it very expensive and subject to failure.

Ore object of this inventior is to provide a balancing
mechanism for calculating business machinés and par-
ticularly for ten-key adding rachines, which is of very
simple design and consists of & small iumber of parts
only, thus being inexpensivé and reliable in dperation.
In the device according to thiis invention the register,
whenever it is fot in a position corresponding to its
value, is movéd into the correct position by means of a
meéchanism acttiated during each operation involving a
fugitivé “one” and being dependent on the sign of the
register value. . ) )

The device according to this invention is preferably
provided with an integfal ¢ontrolling meniber adjusting
itself in diréct dependency ffom the register in one dio
rection, and when an operation invoiving a fugitive “one”
occurs, in a different direction and which in doing so
brings about a correct totalling or sub-totalling. This
control member influénces the totalling or sub-totalling
operations directly or indirectly.

In a preferred forin of this device the control mem-
ber is arranged for a tilting movement in which it can
assume different angular positions depending on the
position of the register and is moved longitudinally; when
an operation involving a fugitive “one” occurs, and will
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thus produce the correct totailing or sub-totalling by act-
ing on an oscillating lever which preferably forms a stop
for a transmitting member influencing the manually
operated parts. :

Owing to its simple design and its direct dependency
on the position of the register, the new device can oper-
ate at high speed and is foolproof since it retains the
parts_influencing the manually operated adjusting mem-
bers in the position required for correct totalling or sub-
totalling, no matter whether a balancing operation is
under way or not, no further time-consuming opeérations
being required when a calculating operation is carried
out,

Other objects and properties of 2 device according to
this invention will appear from the description herebelow
which refers to the drawings affixed to the specification
atd forming part thereof, in which there is illustrated
an embodiment of our invention which is designed for
incorporation in a ten-key adding machine.

in the drawings:

Fig. 1 is a perspective view of that part of the balanc-
ing mechanism of the machine which is influenced by
the position of the register during an operation involving
a fugitive “one”;

Fig. 2 is a similar view of that part of the balancing
mechanism which brings about the adjustment of the reg-
ister; and ) !

Figs. 3 and 4 are, respectively, similar views of the
parts shown in Figs. 1 and 2, which they take when a
subtraction is to be periormed, the balance of the reg-
istered items remaining posifive.

As shown in the drawings, and more especially in Fig,
1, the balancing device consists of a balance-setting lever
i, termed hereinafter the first member, a horseshoe
shaped control bail 2, termed hereinafter the second
member, a balance-setting disc 3, termed hereinafteér the
third member, a locking lever 4 acting on the balance-
setting disc 3 and a balance transmitting lever 5. The
balance-setting lever 1 is a double armed lever pulled
by means of a spring 7 attached to the bottom end of thé
locking lever 4 in couater-clockwise direction around
a stud or pivoial connection & arranged at an arm ex-
tending in front of the setting bail 2. The uppér por-
tion Or arm § of the setting lever 1 abuits against a stad
Of pifi 9 on the accumulator ¥4 and is kept in contact
with it through the action of the aforenientionad spring
7, so that the balanceé-seiting lever 1 tilts around the
pivot pin 6, whenever the accumulator changes its posi-
tion. The accumulator has a plurality of wheel pairs cor-
responding fo different denominaticnal orders, €. g. ten
wheel pairs; only the pairs corresponding to the lowest
order being shown in Fig. 1. With the register is_oper-
atively connected a coupling link 65, shown in Fig. 2, and
described more in detail hereinafter. The register 10 is
thrown in and out, in a manner not shown in detail, by
way of a lever 11, the stationary axle 12 and a lever 13,
In our copending application, Seriai No. 198,955, filed
December 4, 1950, we have described how the lever 11,
denoted in the copending application by reference nu-
meral 56, is connected with the device controlling thé
various operations, such as addition, subtraction, noa-
addition, etc. The bottor arm of the lever 1 has a slot
or aperture 14 in which a stationary stud or pin 15 is
located and is formed with two latersl hook-shaped ex-
tensions or projections 16 and 17. )

The control bail 2 is rotatably mounted on a stationary
pin 18 and a lip 19 of this bail extends into the longitu-
dinal slot of the register rack 20 of the first digit. . By
means of the lip 19 the bail is lifted together with the
balancé-setting lever 1 whenever a ten’s transfer catses
the transfer of a fugitive “one.” The disc 3 is rotatably
mounted on the stationary pin 15 and is formed at iis
right hand side with a long arm 21, with an M-shaped
double notch 22 and with a rearwardly extending tongue
or abutment 23 and at its left hand end with another
tongue or abutment 24. The double noich 22 and & stud
25, to be described more fully hereinafter, form 2 releas-
able means for locking the third member or balance get-
ting disc 3 in its eéxtreme position. The two tongues are
so positioned above the hook-shaped extensions or pro-
jections 16 and 17 of the lever 1 that during its lifting
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movements they engage either with one or with the other

of the hook-shaped extensions, . The double notch 22 co-.
operates with the stud 25 of the locking lever 4 which
is pulled by the spring 7 in.clockwise direction about the
stationary axle 26. The balance-transmission lever 5,
which is rotatably mounted on a stationary pin 27 forms
a double armed lever, the upper arm 28 of which is pulled
in its injtial position by a spring 29 against a disc 31 fixed
on the machine shaft 30. A rearwardly bent extension
32 on this upper arm 28 will meet the arm 21 of the
balancing disc 3 when the latter assumes its upper posi-
tion. The lower arm of the balancing transmission lever
5, as shown more particularly in Fig, 2, faces with a for-
wardly bent part 33 the notched sections 34 of two slides
36 and 37 (termed hereinafter the first and second ele-
ments, respectively). Another slide 35 (termed herein-
after the third element) is provided with an integral
bridge 38 which extends across the slides 36 and ‘37.
Slide 35 which is the index slide, serves for the introduc-
tion of positive, negative or not to be added indexes. The
slides 36 and 37 are termed the totalling and sub-total-
ling slides, respectively, and are used for taking the totals
or sub-totals, - The three slides are shifted towards the
right through different travel units by the function keys
(not shown), and, when so shifted, operate as more fully
described in the copending application Serial No. 198,955,
by means of their upwards extending teeth the sensing
members which- start the desired operations of the ma-
chine. The totalling slide 36 and the sub-totalling slide
37 always carry along the index slide 35 by means of the
bridge or coupling means 38 when moved in longitudinal
direction. All three slides can be stopped by the angular
arm of the balance transmission lever 5 after having been
displaced only a short distance, and in consequence of the
ensuing position of the teeth now adjust the machine not
for positive, but for negative totalling and sub-totailing.
This adjustment is accomplished by the part of the bal-
ancing mechanism shown in Fig. 2.

The essential members of this latter device are a setting
bail 39 having the shape of a crank lever, a reversing bar
41 which is lifted once during each stroke by a reversing
lever 40 termed hereinafter the lever means, and a revers-
ing member 43 which is locked in each position as later
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explained in detail by a lever 42. The setting bail 39 |

which, in a manner not shown in the drawings, is lifted
at the end of each stroke and released at the beginning
of a new stroke, is acted upon by a spring 45 which tends
to tilt it around the stationary axle or pivot 44. The ex-
tension 46 of the bail 39 is cut out in such a way that
it can engage only the index slide 35.  According to the
amount of longitudinal displacement of the slides 35, 36
or 37 the extension 46 may rest on the notched section
34 or on a tooth or projection 47 of the index. slide 35 or
it may enter the gaps or notches next to these projections.
The setting bail 39 is formed on its left with an arm 48
which can meet a stud 49 mounted on the bottom end
of the reversing bar 41. This bar is tiltably mounted on
a stud 50 on the left hand arm 51 of the reversing lever
40 and its wider top end is formed with a rectangular
slot or aperture 53 embracing a stationary axle or pivot
52 and with two lateral ears or abutments 54 and 55.
The reversing lever 40 can rotate about a stationary axle
56 and, being acted upon by a spring 57 pulling it in
counter-clockwise direction, will contact by means of a
roller 58 mounted on its right hand arm a cam disc 59
which is fixed on the machine shaft 30. This shaft, when
rotating, turns by means of the cam disc 59 and its cam
60 the reversing lever 40 in clockwise direction and this
lever then lifts by means of the stud 50 the reversing bar
41, which is at the same time tilted in the same direction
by means of a spring 61, the edge of the slot 53 now con-
tacting the axle 52. The reversing member 43 which
turns around the stationary axle 52 and is substantially
formed like an H, carries on its top cross-arm 62 two
studs or pins 63 and 64 which can engage the lateral abut-
ments 54 and 55 of the reversing bar 41. The left end
of arm 62 is connected with the stud 9 of the register 10
by a link 65. The bottom cross-arm 66 of the reversing
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member 43 is formed with an M-shaped double notch 67. .

This notch is engaged by the roller 68 of lever 42 which
turns about the axle 56-and is acted upon by a spring 69
tending to turn it clockwise thereby causing the lever 42
to lock the reversing member 43 in each position.

. The mechanism hereabove described operates as fol-
ows: : S

80
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Assuming the last item introduced into the register 19
to have been positive and_the total value of the register
to be also positive, the parts of the mechanism take up
the positions shown in Figs..1 and 2, the top arm 8 of the
balance setting member 1 resting against the stud 9 of the
register 18 while the right hand extension of the arm 21
of the balance adjusting disc 3 is in its lower position in
which it is locked in the top part of the notch 22 by the
stud 25 of the lever 4. Since during an addition the ex-
tension 46 of the setting bail 39 rests on the left hand
part of the notched section 34 of the index slide 35 it
cannot turn the reversing bar 41 so that the left inner
edge of its slot 53 is pulled against the stationary axle 52
by the spring 61. During every stroke of the machine,
comprising a clockwise and a counter-clockwise rotation
of the machine shaft 30 through a predetermined angle
during an advance 6r return stroke, the reversing bar 41
is moved upwardly by the reversing lever 40 as its roller
58 moves on the cam 60 of the cam disc 59. However,
the ear 54 will not engage the stud 63 of the reversing
member 43, but pass it, while the ear 55 cannot meet the
stud 64 which has already moved into its top position.
Further adding operations do not bring about any change
in this position of the parts so that the register 10 re-
mains in its lower position in which the positive accumu-
lating or registering disc is in engagement with the rack
2% of the machine as shown in Fig. 1. If now the func-
tion key (not shown) for a totalling operation is de-
pressed, the totalling slide 36 is shifted through a prede-
termined distance towards the right, carrying along the
index slide 35 by means of the bridge 38 and its notched
section 34. The tooth 47 of the index slide 35 is so di-
mensioned that the projection 46 of the setting bail 39
comes to rest thereon, thus leaving the reversing bar
41 in the position which it occupied before. The bal-
ance transmission lever 5 which is free to oscillate is
carried along by this shifting movement of the totalling
slide 36. Thus when a totalling operation is performed,
while the value registered by the accumulator is positive,
the accumulator 10 remains in engagement with the addi-
tion pinion (not shown).

When the subtraction key (not shown) is pressed, the
index slide 35 is so displaced (Figs. 3 and 4) that the
projection 46 of the setting bail 39 can enter the gap at
the left of tooth 47. In this movement its top arm 48
causes by means of the stud 49 the reversing bar 41 to
oscillate counter-clockwise so that it now rests with the
right hand inner edge of its slot 53 against the stationary
axle 52. If the bar is then lifted by the reversing lever
40, the roller 58 of which runs on the cam disc 59, its
left hand ear 54 meets the left hand stud 63 of the revers-
ing member 43 whereby this latter is turned in clockwise
direction and by means of the link 65 moves the register
10 into the negative counting position. The bar 41 then
remains in this position, since the reversing member 43
is held in position by the roller 68 of the locking lever
42 engaging the right hand section of the double notch
67. Owing to this change in the position of the register
10 the upper arm 8 of the balance-setting lever 1 being
always in contact with the stud 9 turns through a small
angle towards the left under the action of the spring 7.
In this movement its right hand hook-shaped projection
17 gets underneath the tongue 23 of the balance-setting
disc 3. However, this change is not accompanied by any
effect unless the subtraction has reduced the register
value below zero. For in this case no fugitive “one”™ has
been introduced and the control bail 2 has remained in
the position shown in Fig. 1. Consequently, the balance-
setting disc 3 has also retained its position. If now the
total or sub-total shall be ascertained, the totalling slide
36 or the sub-totalling slide 37 without being hindered by
the freely oscillating balance transmitting lever 5 is
shifted to the right to such an extent that the projection
46 of the setting bail 39 meets the tooth 47 of the index
slide 35 which has been carried along by the slide 37.
The reversing bar 41 follows it under the action of spring
61 and thus once more applies itself by its left hand
slot edge against the axle 52. When the bar 41 is now
lifted at the beginning of the stroke of the machine, its
right hand ear 55, encountering the downwardly extend-
ing stud 64 of the reversing member 43 forces this stud
upwardly and thereby turns the member 43 and together
with it the register 10 in such a manner that it returns

. into the positive position.

8

If pow ‘a new- subtraction, -in which the register 10.
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Bas: been moved:
a-fugitive “one” occurs whick
by one tooth, carrying along in this movement the setting
bail: 2 by its rear lip 19 thus lifting. also the balance.
setting lever 1 by its stud 6; Since, as described above,
the negative position of the register
subtraction, brings about a counter-clockwise oscillation
of the: balance-setting lever T and its extension 17 moves
underneath the tongue 23 of the balance setting dics 3,
these two parts engage each other during the upward
movement of the-lever 1. In consequence of this move-
ment the balance-setting disc 3 is now oscillated in
counter-clockwise direction and: its long arm 21 now ex-

tends across the path of the rearwardly bent part 32 of |

the upper arm 28 of the lever 5, if this lever is being
oscillated. Therefore, if the totalling or sub-totalling
key (not shown) is now pressed and the totalling slide
36 or the sub-totalling slide 37 is- shifted towards the
right, it is blocked. after a short movement by the mem-
ber 33 fixed to the lower end of the balance transmitting
lever 5 which. is stopped by meeting the arm 21 of the
balance-setting disc 3. This short movement of the slides
36 and 37 is limited to such an extent that the projee-
tion 46 of the setting bail 39 enters the gap to the left
of the tooth 47 of the index slide 35. The bail 39 there-
fore is in the same position as shown in Fig. 4, but can-
not have any effect on the register 10 since the latter is
already in the negative position.

If positive digits are
out the total value registered by the register becoming
positive again, the register 10 moves over into the posi-
tive: position, but no fugitive “one” is introduced and
consequently no displacement of the b
3 occurs. Therefore, in totalling or sub-totalling opera-
tions the register is once more set for “minus” in the
manner hereabove described. Of course no displace-
ment of the baiance-setting disc occurs when introducing
into the register further negative amounts,

If, however; a positive amount is added of a value such
that the total value registered: by the register 10, the rack
20 of which was returned after the preceding introduc-
tion of the fugitive “one” into the normal position, passes
through zero and above zero, a new fugitive “one” is
introduced. Since, owing to the preceding addition, the
register at this moment is set for “plus,” the balance-
setting lever 1 has its top arm 8 applied against the stud
9 of the register 10 and therefore, when the lever i
rises, its left hand extension 16 meets the lip 24 of the
balance-setting disc 3, turning this latter in clockwise
direction so that its right hand arm 21 is moved out of
reach of the end 32 of the upper arm 28 of the balance
transmitting lever §. Therefore, if the total or sub-total
is now ascertained, the totalling or sub-totalling slides
36 and 37 can again be shifted longitudinally through
the entire distance and the setting bail 39 will set the
register 10 for “plus.” As long as the total value regis-
tered by the register remains positive, the totalling or
sub-totalling operation will always occur in the same
manner.

The description given hereabove of the mechanism
according to the invention has shown that although the
mechanism is of simple design, the register, when the

i i i a position
T being re-
quired to reflect or to go through an idle operation.

The invention is not limited to the details of construc-
tion represented in the example here shown and described.
The balance-setting lever might consist of several parts
and might act through differently designed members on
the device for shifting the register from “plus” to
“minus.” This device might also be replaced by some
other device. On the other hand, the device for setting
the register from “plus” to “minus” might also be used
in operations other than balancing,

The mechanism according to the invention distinguishes
particularly over the mechanism of the prior art by the
simplicity and concentrated combination of its parts.

Obviously, the mechanism according to the invention
is not limited to use in ten-key adding machines, but may
form part of any type of calculating business machines,
including bookkeeping machines, calculating machines
with a full keyboard, machines for performing the four
primary calculations and so on,

into a negative position: causes a v-a»}'ué:
below: zero to be: adjusted; then an operation: involving
shifts the rack 20° upwards:

16 occurring during

introduced into the register with- <

balance-setting disc .
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We-claim:

L A calculating machine adapted for accumulating
positive and negative items and’ having facilities for strik-
ing the balance of the accumulated items, comprising in;
combination: an accumulator having a first position for
accumulating positive items and a second position for
accumuiating negative items, said accumulator being ar-
ranged for performing an operation involving the trans-
fer of a.fugitive “one” whenever the balance of the items
accumulated by said accumulator changes the sign thereof,
and means for adjusting said accumulator to the first
Or second positions thereof, respectively, when a posi-
tive or a negative item is to be accumulated or a cor-
responding balance is to be derived therefrom, means:
for_controliing a balance operation of said accumulator,
a first member forming part of said balance operation
fmeans, a second member forming part of said balance
operation means, a pivotal connection between said’ first
member and said second member, means for imparting
t0 said first member a rocking adjustment about said
pivotal connection when said accumulator is brought
from its first position to its second position, and vice
versa, and means for imparting to said second member
a displacement when said accumulator performs an oper-
ation involving entry of a fugitive “one” whereby said
pivotal connection is displaced so that said first member
is moved bodily independently of its roeking motion, a
third member positionable by said first member in re-
sponse to its rocking adjusiment and bodily movement,
and means controlled by said third member and cooperat-
ing with said adjusting means during a balance, opera-
tion for causing said accumulator to be adjusted in accord-
ance with the positive or negative character of the balance
thereon.

% The machine of clajm: 1, in which said first member
includes an upper portion and a lower poriion, said por-
tions: being connected to each other; a pin rigidly con-
nected to said'accumulater and being in engagement with
the first member, rasilient means
£0: connected to said lower portion of the first member
ag to urge said upper portion of the first member into:
cngagement with said pin, said lower portion of the first
member having an aperture, and a stationary pin so ar-
portion of the first
member as to come into contact with one of the sides of
the aperture of said lower portion of the first member
80 as to limit the rocking motions thereof.

3. .The machine of claim

4. The machine of clajim 3, in which is provided a lever
having two ends and a stationary pivot arranged between

thereof about the stationary pivot of the lever, when one
of said elements is operated, the other end of said lever
engaging said third member in one of its extreme posi-
tions so as to limit the motion of said lever.,

6. The machine of clajm 5, a third element being ar-
ranged to _be operated when an item is to be accumulated,

said elements,

sp§ctive1y, joinipg projections on each of said elements
being arranged in relatively spaced relation, a crank lever
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having a stationary pivot, resilient means urging one arm
of said crank-lever toward said elements so that said arm
engages in first predetermined relative positions of said
elements at least one of said rim portions of said pro-
jections and in second predetermined relative positions the
spaces between two adjacent projections of each of said
elements, and means connected to said crank lever for
bringing said accumulator into its first position when the
arm of said crank lever engages one of 'said rim portions
of said projections, and into its second position when
the arm of said crank lever engages the spaces between
two adjoining projections of each one of said elements,
said elements, crank lever and resilient means forming
part of the means for controlling a balance operation.

" 7. The machine of claim 6, said means for adjusting
the accumulator to the first and second positions thereof
comprising a rockable bar having one end engaging the
other’ arm of said crank lever, lifting means for lifting
said bar once during every operational cycle of the ma-
chine, means adapted to be actuated by said bar for bring-
ing said accumulator into its first position when the arm
of said crank lever engages one of said rim portions of
said projections, and into-its second position when the
arm of said crank lever engages the spaces between two
adjoining projections of said elements.

8. The machine of claim 7, in which said lifting means
comprises a lever linked to the rockable bar, said lever
having a stationary pivot and being pivoted with one of
its ends to said bar, and a main shaft forming part of the
machine, a cam disc being fixed on said main shaft so
engaging the other end of said lever as to 1ift said bar
once per every operational cycle of the machine.

9. The machine of claim 7, in which the other end of
the rockable bar is formed with a substantially square
aperture, said accumulator adjusting means further com-
prising said other end of said rockable bar and a reversing
member connected to said accumulator, a stationary pivot
on said reversing member engaging the aperture of said
bar so as to shift said reversing member once per every
operational cycle of the machine, two lateral abutments
arranged on said bar at opposite sides of the square aper-
ture thereof, and a first and a second pin rigidly connected
to. said reversing member and being adapted to alternately
engage said lateral abutments of said bar when one end

<1
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thereof engaging said crank lever is actuated by the same
in the position in which said one arm of said crank lever
engages the spaces between two adjacent projections: of
each of said elements. ) . )
10. The machine of claim 7, in which resilient means
connected to said rockable bar and to said lever urge one
end of said bar against the other arm of said crank lever.
11. In a calculating machine, in combination, an ac-
cumulator; support means supporting said accumulator
for movement between an additive position, where num-
bers inserted into the machine are added, and a sub-
tractive position, where numbers inserted into the machine
are subfracted; a rack operatively connected. to said ac-
cumulator to be moved thereby in a predetermined direc-
tion whenever the state of the accumulator changes from
positive to negative or vice versa; a stud connected:to
and movable with said accumulator; a lever located ad-
jacent to said accumulator and engaging said stud, said
lever having a pair of opposite projections; connecting
means connecting said lever to said rack for translational
movement with and relative thereto; spring means opera-
tively connected to said lever for urging the same against
said stud so. that said lever occupies one position when
said accumulator is in its additive position and another
position when said accumulator is in its subtractive posi-
tion; a blocking member turnably mounted on the ma-
chine and being located beside said. lever, said blocking
member having a pair of tongues spaced for selective
cooperation with the projections on said lever,. said pro-
jections being movable in line with one or the other of
said tongues depending on the displacement of said stud,
so that when said lever moves in translation one of said
projections engages onc of said tonmgues to move said
blocking member toward or away from a predetermined

3 blocking position.
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