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{571 : ABSTRACT

A calculator of the type having digit or counter wheels

which can be manually actuated for addition and sub-
traction. The calculator is in a relatively thin case or
housing with opposite sides so constructed that access
can be had to the digit or counter wheels from either
side of the housing to actuate them with a stylus. The
counter is hinged within a check book so that it can be
readily moved to expose either side for making calcu-
lations. A digit or number is put in as an input by
rotating any digit wheel with a stylus. Thus, a move-
ment by the stylus on one side causes the machine to
add and the same type or kind of movement on the
opposite side causes the machine to subtract, the digit
wheel being rotated in the opposite direction. The
transfer means between digit wheels comprises idler
wheels. Each idler wheel meshes with a digit wheel
that is driven by it. Each idler wheel is driven by a
digit wheel; each digit wheel has a single tooth posi-
tioned to effect the one-step transfer to an idler wheel
when the digit wheel makes a complete revolution,
The teeth on the idler wheels and the digit wheels are
relatively displaced axially with respect to their hubs,
alternate digit wheels and idler wheels being inverted
to permit closer spacing with each idler wheel driving
the next digit wheel but not meshing with the preced-
ing digit wheel.

9 Claims, 11 Drawing Figures




PATENTEDDEC 19 1372 | 3,706,875
SHEET 1 OF 2

INVENTOR.
WiLL /A &AaAsnvEe

A7 TORNEYS

1By

| — L 3 A L V4

)] A
{ LIS 1 1 T Y
67 74 67 32 7ds7 70




PATENTED OEC 19 1972 3,706,875
SHEET 2 OF 2

_ ' | L. T
/, é@é -;:} _Faéf_‘li;~\ /ZE;"
' y é. ’ 37
37— oz W =1 (
44

TSN

B SN . Yt N, A, AW, W o AN

=
@ _‘-4
/
&z, 2%, 996 32 g2a _AJoa 82‘“ ?04/ da 9?“

Ll T4 V/ Z 4 L L

:1~:: ! BN —. N 4
2% Sr2 7“%/1 Y 2XP07 NS 270 r///\/,; /7,
%66 ‘946 966 400’ \30. 6 oda
L. 20

4’2\"’ o6, 975/06 a/ "2“72

///i V///f///l!/V//\Zj

:'3/9961 L wss 966 gy,
-6 s, sl 30
] INVENTOR.

| W//_L//JM KASNER
T, D,

AT TOCNEYS



1
CALCULATOR

SUMMARY OF THE INVENTION

. The invention is a small adding machine or calcula-
tor of the type which is manually actuated by a stylus.
Calculators of this type have a series of digit or counter
wheels with transfer means between the wheels such
that a full revolution of any wheel makes a step transfer
- movement of the next-adjacent wheel, that is, a step of
one unit, a tenth of a revolution, the counter wheels ac-
cordingly being identified as units, tens, hundreds, etc.
wheels. Typically, counters of this type have the num-
bers from zero through nine on each wheel and an ar-
cuate slot is provided so that each wheel can be turned
by a stylus inserted through the slot into holes in the
digit wheel. '

The herein invention provides particular improve-
ments ir calculators of the type. The calculator is so
constructed that manual access may be had to the digit
wheels from both sides of the calculator, or it might be
said, from both the top and the bottom. Preferably, the
calculator is carried in a folder or book which may typi-
cally be a check book with the counter hinged along
one edge; and thus, it is eash to operate it from one side
to perform addition, and then simply to flip it abouts its
hinge to expose the other side and to operate it from
that side. When operated from the other side, the cal-
culator subtracts, and the movement for doing so is ex-
actly the same on both sides. Thus, the calculator
becomes a very convenient and handy instrumentality,
particularly in connection with a check book since the
user can conveniently keep a running account of his
balance, adding in deposits with the calculator and sub-
tracting withdrawals, This use of the calculator is of
course only by way of example since it has many other
similar uses. .

In the exemplary form of the invention as described
in detail herein and as referred to above, the calculator
is' preferably made thin so that it can be carried in a
check book or the like as described without adding
undue thickness or bulk to the article.

Further improvements are embodied in the invention
in the construction of the digit wheels and the transfer
means which are in the form of idler wheels that
transfer one step from a digit wheel to the next digit
wheel in sequence when the first digit wheel makes a
complete revolution. In the preferred form of construc-
tion, the digit wheels and idler wheels are provided with
hubs having teeth which are displaced axially on the
hubs, that is, axially from the flat, radial end faces of
the hubs. Each digit wheel has a single extending pro-
jection or tooth which engages teeth in the form of
posts or pins on an adjacent idler wheel for transfer-
ring, that is, for moving the idler wheel one step when
its driving digit wheel makes a complete revolution.
Each idler wheel meshes with the digit wheel which it
transfers to. In the calculator, the digit and idler wheels
are mounted in the same plane with their shafts paral-
‘lel. With the construction described, alternate digit
wheels as well as idler wheels are inverted with respect
to each other, so that the driving teeth then mesh in the
manner just described. The arrangement is unique in
minimizing the space required for the parts of the
mechanism. The teeth on the digit wheels or gears do
not mesh with the teeth on the next idler wheel because
the respective sets of teeth are displaced from each

7589

- 3,706,875

2

- other axially. The digit wheel has one lbng projection
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or tooth that effects the carryover or transfer to the
next digit wheel. With this arrangement, the axes of the
wheels can be closer together thus saving space and by
simply inverting alternate digit wheels and idler wheels,
the desired relationship is realized.

In light of the foregoing, the object of the invention is
to make available a manually operable calculator of a
type which can be operated to add or subtract by
operations which are the same except made from dif-
ferent sides of the calculator. '

Another object is to provide a calculator of this type
adapted for use in connection with record keeping
wherein sequences involving both addition and sub-
traction are involved, the calculator adapting itself to
addition and subtraction from opposite sides.

A further object is to provide a calculator of the type
referred to which is of relatively thin construction and
which is combined with an article of the check book
type wherein the calculator can be carried and kept
within the holder or carrier of the check book itself.

A further object is to provide a combination as in the
preceding object wherein the calculator is connected to
a flap and hinged along one edge within a check book.

Another object is to provide improved transfer
means as between digit wheels in a calculator, the
transfer means comprising idler wheels which transfer
but which are driven only when actuated one step by a
driving digit wheel.

Another object is to provide improvements which
reside in the construction of the digit wheels and idler
wheels in that they are provided with hubs having teeth
axially displaced on the hubs from the end faces of the
hubs so that alternate wheels can be inverted to provide
a sequence in which digit wheels drive idler wheels at
the time a transfer is made, the idler wheels meshing
constantly with digit wheels driven by them. A corolla-
ry to the object is to make it possible to simply invert
digit wheels and idler wheels in the casing, to realize
the correct drive and to realize the result of minimizing
the space occupied by the parts, since the spacing
between wheels can be closer.

BRIEF DESCRIPTION OF THE DRAWINGS

Further objects and additional advantages of the in-
vention will be become apparent from the following
detailed description and annexed drawings wherein:

FIG. 1 is a perspective view of a preferred form of
the invention showing addition being performed from
one side of the calculator;

FIG. 2 is a view similar to that of FIG. 1, showing the
calculator in position for performing subtraction from
the opposite side of the calculator; )

FIG. 3 is a partial plan view partly broken away
showing the transfer arrangements in the calculator;

FIG. 4 is an explanatory view illustrating operation of
the calculator;

FIG. § is a view illustrating the construction of the
digit wheels and the transfer wheels;

FIG. 6 is a view showing the calculator cover without
the digit wheels and transfer wheels;

FIG. 7 is a section view taken along line 7—7 of FIG.
6 on a slightly enlarged scale; ,

FIG. 8 is a view illustrating the hinging in the calcula-
tor;
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FIG. 9 is a view showing the relationship between the
digit wheels and the idler wheels;
FIG. 10 is a sectional view taken as indicated i in FIG.
9; and '
FIG.11lisa sectlonal view taken along line 11—11 of
FIG.9.

DESCRIPTION OF THE PREFERRED
: EMBODIMENT

: Referrmg now more in detail to FIGS, 1 and 2 of the
- drawings, numeral 10 designates the typical holder in
which a check book can be:carried. It has a front 12
and a back 14 connected by a hinge 16 which is just a
flexible part of the material that the cover is made of,
such as plastic or leather. Within the folder is a check
- book 20. At its lefthand, it may have a cardboard flap,
" unshown, which is inserted into a slot formed in one
wall of a double wall to hold the check book in position
asis typical.

The front 12 is provided with a double wall in which
there is an entrance slot 13 formed in the inner wall for

4 ,

As pointed out, the digit wheels mount on the gear
pins as described; the relatlonshlp between the gears,
that is, the digit wheels and the idler wheels bemg as 11-
lustrated in FIGS. 3, 9,10, and 11.

As can be appreciated.in desngmng and consttuctmg
a calculator for the purposes intended herein, severe
limitations are imposed with respect to not only the

. thickness but the dimensional size of the calculator. A

20

unique design has been arrived at in order to meet the
space limitations. In the figures, the drive gears or digit
wheels are identified by the numerals 90a, b, ¢, d, e, -and
f and the-idler wheels are ldentlﬁed by the numerals
92a,b,c,d,e,and f.

FIG. 5 shows one of the dlglt wheels 90b and one of
the idler wheels 90a. It will-be noted:that the digit
wheel 90b has radial gear teeth and in its flat radial
face, it has ten holes 91» which are receptacles to.
receive the stylus. by which it is turned. It has a
generally cylindrical hub 94b and teeth 96b; and it will
be observed they are displaced axially towards one flat

_ radial face of the hub. The idler wheel 92a has gear

a purpose as will be described. The calculator itself is '

designated 26..

In the preferred form of construction as described
herein, the calculator embodies a casing or housing
- comprising parts that may be referred to as front and

~'back, or two side parts which may be made of any suita-
"ble material, such as plastic or metal, the construction
being such as to provide a thin calculator adapted to
the purposes as described in the foregoing. Preferably,
the case may be formed from a plastic-stamping having
two halves 30 and 32 connected by a.thin flexible web
34 forming a hinge. The two halves are shown in cross
- section in the view of FIG. 7, which also shows the flap
" 36 which is connected by a hinge 37 to the half 30. Itis
“insertable inslot 13, It will be observed that the one
side 30 has a plurality of integral pins 40 and 42 which
_ form the spindles or arbors for the digit wheels and the
idler wheels as will be described. Also, there are stake
pins 44 and 46 which come in to sockets, as shown at
52 and 54 when the sides are in assembled relationship
with the wheels in place as will be described. Both
~ halves 30. and 32 have a peripheral edge flange as
shown at 60 and 62 which come together and can be
- cemented or held by a snap lock securement formed by
. -extending detent tabs 64 and 66.
Numierals 67, 68, and 69 designate one group of ex-
. tending integral pins, each group of which form one of
the holders for a'detent spring 70 having a plurality of
_ arcuate bows as shown at 72 which engage teeth of the

digit wheels as shown in FIG. 9 to fix their stopping
*positions. Spring 70 has arcuate formations as shown at

74 which fit over pins 67 between these pins and pins

68 and 69 to hold the spring.
Each side or front and back 30 and 32 has a series of
parallel arcuate slots 804, b, ¢, d, e, and f for the side 30
" and 824, b, ¢, d, e, and f for the other side 32, these ar-
" cuate slots bemg in registry with the digit wheels when
.. the, calculator is assembled as will be described. As will
be seen in FIG. 7, in a position which is above each of
the arcuate slots is a square window identified by the
numerals 84a, b, ¢, d, e, and f and 86a, b, ¢; d, e, and f,

teeth 100a as shown extendmg from hub 102¢ which

" has flat radial faces; and as will be observed again, the
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gear teeth are displaced axially on the hub. Each of the
gear teeth has an ‘axial pin 104a as shown which aré the
pins that are picked up to effect the transfer from one
digit wheel to the next. It will be observed that the digit
wheel 90b in FIG. § has one relatively long extending
projection finger or tooth 106b which is the tooth
which once per revolution plcks up the idler wheel and
rotates it one step, that is, one ‘tenth of a revolutlon
which is transferred to the next digit wheel. ‘

FIGS. ‘9, 10, .and 11 illustrate' the relationship
between the digit wheels and the idler wheels as respect
to the positions of the teeth on these wheels and the
relationship between the pickup projection or tooth 96
and the pins or posts 104 on the idler wheels. FIG. 10
shows the front and back of the casing 30 and 32 and
three of the gear pins on which the digit wheels and
idler wheels are journalled. This figure shows-one idler
wheel 92a and two digit wheels 90a and 90b. All of the
digit wheels and the ‘idler wheels are alike. In the as-
sembly as shown in FIGS. 10 and 11, alternate idler
wheels and alternate digit ‘wheels are inverted. which
brings about the relationship described above. It will be
observed that wheel 90a drives idler 92a in steps. Idler
924 drives digit wheel 90b. The pins 104a of idler 924
are not engaged by finger 106b of digit wheel 90b.

It will be observed that the idler wheels are not in
between the digit wheels but aré spaced laterally
therefrom so that the centers of two digit wheelsand an - -
idler wheel form a triangle. By this arrangement, space
limitations are met. In FIGS. 3 and |7 as will be
described, the digit wheel 90 a transfers or carries over
to an idler wheel 92a which in turn drives the next digit
wheel 90b. The teeth of digit wheel 90a do not mesh
with the teeth of idler wheel 92g because the teeth on
these two respective wheels are displaced axially with

" -respect to their hubs as will be described. This makes it

65

‘which are the windows in which the answer numerals

appear when adding and subtracting as w1ll be

descrlbed

7590

possible to have these gears close together thhout one
driving the other.

As will be observed in FIG. 10, teeth 96a of dlglt
wheel 90q are displaced axially, that is, they are at the
top of the hub 94a; whereas the opposite is true of digit
‘wheel 90b in this figure. In this figure, the teeth 1004 oni

106011 0532 .
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the idler wheel 92a are displaced axially on the hub
102a, that is, at the bottom so that these teeth do not
mesh with the teeth 96a on the digit wheel 902 because
they are-at a lower level; whereas, they do mesh with
the teeth 96b on the digit wheel 905 which are at the
same level, :

.In FIG. 9, it will be observed that the long projection
or tooth 106 on the digit wheel 90a extends to engage
with the pins or posts 104a on the idler wheel 92a. The
long projection or tooth 106b on the digit wheel 90b
drives the next idler wheel 92b in the sequence which
would appear like idler wheel 92a in FIG. 10 inverted.
Thus, briefly summanzmg again, digit wheel 90a trans-
fers one step to the idler wheel 92a when it makes a
complete revolution, and this idler wheel or gear which
is in mesh with the teeth of the digit wheel 90b drives it
and transfers the one step to it. The relatlonshlp
between succeeding digit wheels and idler wheels is
similar.

Numeral 110a designates a pawl in the form of a bell
crank lever having arms 1124 and 112b each of which
has a knob at the end as shown. Pawl member 110g is
pivoted on ‘a pivot 114g. The pawl member 110a
cooperates with the teeth of idler 92a. Each idler wheel
has a similar cooperating pawl. Their function is to

reduce or limit velocity of rotation during a step

“ transfer movement and to thereby control the move-
ment which in cooperation with the spring detents
causes the digit wheels to stop in the correct positions
without overrun. In operation, as wheel 92z rotates
clockwise, a tooth pushes on arm 1124 rotating pawl
110a counterclockwise. The end of arm 1125 moves in
between teeth so a tooth strikes its end with a tapping
action which accurately stops and indexes the wheel in
the correct position. The operation is similar in the op-
posnte direction. Thus, a simplified device is provxded
to insure accuracy of the device and to prevent inaccu-
racy which might result from rapid dialing. The pawl or
control member 110a cooperates directly with the idler
or transfer wheel 92a although it could cooperate
similarly with pins 104a. The member 1102 provides
for accurate transfer, that is, step movement from one
digit wheel to the next of the correct number of degrees
so that each digit wheel accurately shows the digit it
should show.

FIGS. 4 and 6 illustrate the relationship as between
the arcuate slots in the two sides of the case. Adjacent
to each of the arcuate slots in the half 30 of the cover,
there appears in a circle at the inside of the slot the nu-
merals zero through nine which are opposite the holes
91 in the digit wheels which as should be pointed out
are in both sides of the wheels, the slots being opposite
each other in the opposite sides of the case. It will be
observed, however, that the interruption in the slot on
the one side is not directly oppos1te the interruption in
the slot on the other side. It is 180° from it. It will be ob-
served also that the windows in which the answer is
read in the one side are not opposite the windows in
which the answer is read in the other side of the case.
However, it is to be noted that the pattern of arcuate
slots and numbers which is observed on deposits side is
exactly the same as the pattern which is observed on
the deductions side. Furthermore, the operation to add
is exactly the same as that to subtract, that is, the stylus
isinserted in an arcuate slot to the appropriate number,

7591
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and the digit wheel is dialed clockwise. The answer ap-
pears in the square windows; and as stated, it is additive
on the deposit side and subtractive on the deduction
side. It will be observed that dialing with.the stylus on
the two sides produces clockwise rotation on both
(either) side of the digit wheels. The numbers of digits
on opposite sides of the digit wheels, that is, both the
numbers used for dialing and those which appear in the
answer window are reversed on the opposite sides, zero
on one side being opposite five on the other side. This
same relation applies between all numbers diametri-

. cally opposite each other.
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From the foregoing, those skilled in the art will readi-
ly understand the nature of the construction of the in-
vention and ‘its operation and the manner in which it
achieves and realizes all of the objects as set forth in the
foregoing. An extremely small calculator is realized
which also is very thin, adapting it to be carried in the
manner described in the pocket. It is readily operable
either to add or subtract merely by dialing with a stylus
or ballpoint pen. The operation of adding is exactly the
same as subtraction except that it is done on a different
panel.

The unique construction of the gears enables the
device to meet the required space limitations.

The foregoing disclosure is representative of a
preferred form of the invention and is to be interpreted
in an illustrative rather than a limiting since, the inven-

‘tion to be accorded the full scope of the clalms ap-

pended hereto.

What is claimed is: .

1. In a calculator of the type having a series of digit
wheels, transfer means between the digit wheels
whereby a complete revolution of a digit wheel trans-
fers a step movement to a subsequent digit wheel,
means whereby an individual digit wheel can be en-
gaged for rotating it an angular amount correspondmg
to an individual digit, the improvement compnsmg
means whereby digital inputs may be made to in-
dividual digit wheels from opposite sides of the wheels,
said wheels being free to rotate in both directions at all
times, clockwise manual actuations from opposite sides
rotating a wheel in opposite directions for addition and .
subtraction

openings being provided for access to the dlg\t

wheels from both sides, there being numerals posi-
tioned adjacent the openings to 1dent1fy inputs, the
numerals being arranged to appear in the same
position and order on both sides.

2. A device in claim 1, wherein the digit wheels have
numerals thereon to provide a readout, the numerals
being on both sides of the digit wheels to allow readout
on both the addition and subtraction sides.

3. A device as in claim 2, wherein the numerals on
the digit wheels are in reverse order on the opposite
sides of the wheels and the numerals on one side are
180° out of phase with the numerals on the other side.

4. A device as in claim 1, wherein said openings are
arcuate and are relatively inverted on opposite sides to
appear alike when entering inputs from either side.

5. In a calculator of the type having a series of digit
wheels and transfer means between digit wheels
whereby a full revolution of a digit whee! transfers an
incremental step to subsequent digit wheel means com-
prising idler transfer wheels in the form of toothed

106011 0533



7 :
wheels, each of which constantly meshes with a toothed
digit wheel each digit wheel having means for driving
an idler transfer wheel whereby to impart to another
digit wheel an incremental step at each revolution of
the said digit wheel;, -

said toothed digit wheels having hubs, the teeth being

axially displaced relatively to the hubs, the toothed -

idler wheels also having teeth axially displaced
relative to the hubs, all digit wheels and idler

wheels lying in a place with alternate digit wheels |

- 3,706,875

- inverted relative to each other, whereby the teeth :

of alternate digit wheels mesh with the adjacent
idler wheel whereas the other digit wheels do not
have teeth meshing with idler wheels.
" 6. A device as in claim 5, wherein the idler transfer
wheels are constructed to have teeth meshing with the
teeth of a toothed digit wheel driven thereby and the

8

teeth on the idler transfer wheel and the teeth on its
driving digit wheel being so related as to not intermesh.
7. A device as in claim 8, wherein the transfer means
comprises a single tooth on each dlglt wheel, which
drives an idler wheel.
8. A device as'in claim §, wherein the wheels have

_ equally angularly spaced projections, a control member

cooperable with projections of each of certain wheels,

the said member having two end parts positioned to én-

gage spaced parts of the same wheel, one end part posi-

tioned to ride over a tooth while the other end part

moves between teeth whereby to constrain the wheel to

" accurate step movements without overrun.
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9. A device as in claim 8, wherein said control
member is a pivoted bell crank lever.
*. %k %k X
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