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UNITED STATES

1,910,201

PATENT OFFICE

‘HUGO CORDT, OF LEIPZIG, GERMANY

CALCULATING MACHINE

Application filed August 9, 1929, Serial No.

In the employment of multiplying ma-
chines or calculating machines for perform-
ing all four kinds of calculation, i. e. for
performing addition, subtraction, multipli-

5 cation and division, it is frequently desired

during multiplying operations either to print
the resulting products or the multiplicands
or multipliers employed and to add them,
or further to print all three numbers and to

0 add one or all of them, the same applying in
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the reverse sense when dividing in the case
of quotients, dividends and divisors. The
fulfillment of this requirement does not offer
any difficulty theoretically, inasmuch as it
is only necessary to add to the multiplying
machine or the machine for all four kinds
of calculation, the corresponding printing
and adding mechanisms. In practice, how-
ever, considerable difficulties arise as is
proved by all the hitherto known proposals.
In these proposed constructions a separate
printing mechanism having its own trans-
_mission device is provided for the multipli-
cand, the multiplier and the result. In con-
sequencé of this the machine is, however,
rendered so complicated and is so expensive
in manufacture that for this reason alone
it is not competitive. Apart from this the
machines constructed according to these
known proposals cannot possibly work re-
liably inasmuch as the numbers shown in
the calculating machine for all four kinds
of calculation and the printing mechanism
are located so far apart from one another
and are so arranged that the connection be-
tween the two necessitates a large number
of linkages, shafts and racks, which must
of necessity have a certain amount of play
at their connecting points, which play adds
itself together and at the end of the trans-
mission gives rise to false indications.
It is the principal object of the calculat-
ing machine forming the subject of the
.present invention to remove these draw-
backs. The invention consists essentially
in the combination.of a calculating ma-
chine for performing four kinds of calcula-
tion i. e. addition, subtraction, multiplica-
tion and division, or a multiplying machine
having individual hand or motor drive and

384,576, and in Germany August 17, 1928.

a printing, adding and subtracting machine
with one or more counting mechanisms and
its own hand or motor drive, which latter
is not provided with a keyboard and on

the operation of its drive takes off the values 55

to be printed or to be calculated from num-
ber members which set themselves up cor-
respondingly on the operation of the calcu-
lating machine for four kinds of calcula-

tion, or the multiplying machine as the case 60

may be. In this manner transmission de-
vices in which the unavoidable play between
the parts adds itself up are especially
avoided.

In the accompanying drawings the essen- 95

tial parts of a calculating machine for four
kinds of calculation and an adding machine
arranged behind the former are shown by

way ot example, according to the invention. 70

Referring to the drawings:

Fig. 1is a plan,

Fig. 2 is an elevation,

Figs. 8 to 7 show various positions of the
feeling members of the adding machine in
elevation and plan,

Fig. 8 shows a setting device for the
setting up of the feeling members through
the agency of the paper carriage,

Fig. 9 is an elevation of the machine

showing the coupling of the drive of the 80

adding and subtracting machine with the
drive of the calculating machine for four
kinds of calculation.

Fig. 10 shows a detail of Fig. 9 in front
view,

Figs. 11 to 16 show different positions of
the coupling mechanism in elevation and
plan,

Fig. 17 is an elevation of the locking de-
vice of the drive of the adding machine,

Tig. 18 is a detail of the locking device in
plan, and :

The reference numeral 1 denotes the key-
board of the calculating machine for four
kinds of calculation.
keys located behind one another in a row,
a bar 2 is arranged which on depression of
a key is displaced in known manner such as.
that disclosed in the U. S. A. Patent Specifi-

cation No. 1,489,547, the displacement being 100
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of ‘different length in the case of each key.
The rear end of the bar 2 is constructed in
known manner in the form of steps as shown
at 2¢. The reference numeral 3 denotes the
counting mechanism plate of the calculating
machine for four kinds of calenlation. On
this latter shafts 6, 7 carrving number rol-
lers 4. 5 as usual are mounted, which can
be rotated by means of bevel wheels 8, 9.

The number rollers 4 indicate the product

or the dividend respectively and the number

rollers 5 indicate the multiplier and quotient.

The actuation of the shafts 6, 7 is effected
in the known manner (as shown for example
in the U. S. A. Patent Specification No.
1.489.547) universally employed in calculat-
ing machines for all four kinds of calcula-
tion by means of a crank K.

The adding machine employed in the com-
bination is provided with its own drive by
means of the lever H and is not in any
direct connection whatever with the calcu-

- lating machine for all four kinds of calcula-

25

30

35

40

45

50

55

60

65

tion. The said adding machine differs from
known adding machines only in the fact that
its keyboard is replaced by taking-off de-
vices which serve the purpose of transmit-
ting the value set up in the calculating ma-
chine for four calculations to the adding ma-
chine. The taking-off devices may be per
se of any desired construction. In the con-
struction illustrated for instance on each
of the racks 10 connected with the adding
mechanism 50, (and otherwise controlled by
the kevboard). said racks being guided so

‘as to be movable in a vertical direction on

rods 11 and carried by compression springs
13 mounted on the driving bar 12, a double
armed lever 14 is pivotally attached so as

to be capable of swinging laterally. which

arm according to its position serves for the

taking off of the multiplicand, of the mul--

tiplier. or of the product. .The lower arm
of the double armed lever 14 terminates in
a take-off member 14a and serves exclusively
for the taking off of the multiplicand on the
stepped end 2a of the bar 2 of the calculat-
ing machine for all four calculations. whilst

the upper arm is employed as desired for

the taking-off of the multiplier or of the
product. The double arms 14 each engage
1in a recess of a bar 15 (Fig. 2) of cone form,
by the displacement of which all the said
double arms are simultaneously -swung to
and fro. The bar 15 is held in the position
given to it from time to time by means of
a fixing spring 16. In the middle position
of the bar 15 double arms 14 are so swung
into position that they are located exactly
in the prolongation of the bars 2 of the cal-
culating machine for the four kinds of cal-
culation (Figs. 1 and 4). During the rais-

ing of the racks 10 resulting from the actua-

tion of the hand lever H of the adding
machine by the common printing bar 12, the

"1,910,201

projections 14a of the arms 14 strike against
the stepped ends 2a of the bars 2 (Fig. 3)
which prevent a further movement. The
moment when this occurs will, however, be
different in respect of the individual feeling
bars 10, inasmuch as the bars 2 of the cal-
culating machine for four kinds of calcula-
tion have different positions, in accordance
with the setting up of the kevboard 1. In
correspondence with the varying stroke of
the feeling bars 10 a different setting up in
the adding mechanism 50 is effected by the
said feeling bars 10.

70

(]

If the setting bar 15 is brought into the -

position of adjustment for the quotient or
multiplier respectively (position shown in
Fig. 6), then on the raising of the feeling
bars 10 the lower projecting parts 1l4a no
longer come within the range of the bars 2.
The upper projections 14b. now strike upon
the stepped rollers 22, which are adjusted
on the shafts 7 by means of bevel wheel gear
23, 24 (Figs. 5 and 6).. On the periphery

of the stepped rvollers 22 ten axial ribs of.

different lengths are provided which are uni-
formly distributed, and each of which cor-
responds to the number value of the corre-
sponding number roller represented as a
length. These ribs all begin at the one,
namely. the upper end of the vertical step-
ped roller 22. On the lower end of these
Jongitudinal ribs the projections 145 will
strike sooner or later whereby the movement
of the feeling bars 10 will be interrupted
and the adjustment of the latter correspond-
ing to the position of the number rollers 5
will be effected.

If an adjustment of the setting bar 15 to
the position of rest or a setting of the result
mechanism (position shown in Fig. 2) is
effected. then the double arms 14 are swung
into position in such manner that on the
raising of the feeling bars 10 the upper pro-
jections 146 of the arms 14 strike on stepped
rollers 21, whereby an adjustment of the
feeling hars corresponding to the position of
the number rollers 4 takes place (Fig. 7).

As is already known, the paper carriage
31 of the adding machine is longitudinally
slidable in order to be able to print the re-
sults, multiplicand and multipliers in rows
located adjacent to one another by means of
the impression hammer 47 and the type car-
rier 48. This movement of the paper car-
riage may be employved for the automatic
adjustment of the setting bar 15. For this
purpose a guide or carrier bar 32 (Figs. 1
and 8) is fixed to the paper carriage 31, on
which riders 33 and 34 can be placed in posi-
tion in any desired order of succession,.just
according to which values are required to be
printed first. The riders 33 and 34 are pro-
vided with projecting portions 33a and 34a
of different heights adapted to strike during
the movement of the paper carriage against
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a slidably mounted rod 86, which thereby is
pressed downward according to the height of
the projection against the action of a spring.

. The lower end of the rod 36 is pivotally
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mounted on an arm 37a of a shaft 37, a
further arm 376 is connected by means of a
pull rod 88 with one arm of a bell crank
lever 89. The other arm of this bell crank
lever 89 is constructed in the form of a fork
and encloses a pin mounted on the lower side
of the setting bar 15. By means of this
linkage the movement imparted to the rod
36 transmits itself to the setting bar 15,
which thus after the printing of a particu-
lar denomination of numbers is automati-
cally brought into the position for taking
off another denomination of numbers.

The adding mechanism 50 shown in the
drawings naturally adds only the items of

.one individual denomination of numbers, for

example, only the multiplicands or divi-
dends, the multipliers or divisors, or the
products or quotients. For this reason, the
adding mechanism 50 is mounted pivotally
on a shaft 500 and can be brought in and
out of engagement with the racks 10. It
would, of course, also be possible to employ
one of the known adding machines having a

- plurality of counting mechanisms so that the

30

35

numbers of all the denominations could be
added. The adding mechanisni.could more-
over be connected with a printing mechanism
in order to print the totals.

Moreover, it is desirable, for instance, in
the calculations of electricity works regard-
ing the current consumption of the individ-
ual consumers to print the number impressed
on the keyboard and also to let it appear on

" the number roller 4 indicating the product,
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in order to be further employed for the cal-
calation in the calculating machine for all
four calculations. It is desirable to be able
to effect this adjustment by the actuation of
a single hand lever. This result can be at-
tained by arranging that in the middle posi-
tion of the setting bar 15 the hand lever H
of the adding machine is so coupled with
the shaft carrying the crank K of the cal-
culating machine for all four calculations,
that the latter carries out a complete revolu-
tion when the hand lever H is operated. A

.suitable mechanism of this kind is shown in

Figs. 9 and 17. In this construction the
shaft 150 carrying the crank K of the cal-
culating machine for all féur operations is
connected by means of pairs of bevel wheels
51 and 52 positively to a vertical shaft 53 on
which a spur wheel 54 is fixed. Opposite
to the spur wheel 54 a rack 55 is located.
This latter rests on a slide 56 and swings
around a holding screw 57. A spring 58
mainta’ns the rack 55 in the position of rest
outside of the range of the spur wheel 54,
Above the . rack 55 fixedly or pivotally
mounted on a screw 59 a lever 60 is located

3

which carries at its two ends rollers 61 and
62 and is normally drawn by means of a
spring 63 (Fig. 1) against a stop 64. On

‘the slide 56 a forked bearing block 65 is

fixed. In the fork of this bearing block a
carrier pin 67 mounted on a lever arm 66 of
the shaft of the printing lever H engages,
which has ample play in the said recessed
portion and transmits the movement of the
printing lever H to the slide 56 with a re-
tardation which is determined by the play.
For the control of the roller lever 60 a con-
trol disc 68 which is likewise fixed on the
shaft of the lever H serves, which is pro-
vided with two inclined surfaces 68a, 68b.
On the hub of the said control disc a feeling
lever 69 is mounted so as to be loosely ro-
tatable, which feeling lever is coupled with
the control disc 68 by means of the tension
spring 70, which draws the lever 69 against
a pin 71 of the control disc 68 (Fig. 9). On
the feeling lever 69 an inclined surface 69«
is provided which when the lever 69 rests on
the pin 71, forms the extension of -the in-
clined surface 68¢ on the control disc 68.
When the hand lever H moves towards the
left in Fig. 9 the control disc 68 is carried
with it and through the medium of the
spring 70 likewise carries the feeling lever
69 with it. During this movement the front
end 696 of the feeling lever strikes from be-
low against the setting bar 15. Phe point
at which the feeling lever 69 strikes against
the setting bar 15 naturally differs accord-
ing to the position taken up by it. Corre-
sponding to the three given positions of the
setting bar 15 there will be three points of
contact lying adjacent to one another. In
the two outer points of contact the setting
bars 15 each carry a projection 74 and 75
which are so high that they hardly allow the
feeling lever 69 any possibility of rotation.
If, however, the setting bar 15 is in the
middle position, then the feeling lever (9,
the front end of which on moving into the
recess 72 engages between the project’ons 74
and 75, can effect such a large' movement
that its inclined surface 69¢ imparts a ro-
tatory movement to the roller lever 60
through the medium of the roller 62. Con-
sequently, the roller 62 slides upon the in-
clined surface 68a of the control disc 68,
which latter inasmuch as it participates in
the forward movement of the printing lever
H positively imparts to the roller lever 60 a
still - greater rotatory movement. Conse-

“cuently, the roller 61 comes into contact with

the back of the rack 55 and presses this latter

o
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into engagement with the spur wheel 54 .

against the action of the spring 58 (Fig, 12).
At this moment the carrier p'n 67 has com-
pleted its idle path, engages in the slide 65

and moves the slide 56 and consequently the. .

rack 55 forwards. The roller 61 maintains
the rack constantly in engagement with the
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spur wheel 54 whilst the roller 62 slides
along the rear surface of the control disc 68
(Fig. 12). During the forward movement
of tﬁé slide 56 the shaft 53 and consequently
the crank shaft 150 is rotated by means of
the rack 55 and the spur wheel 54 At the

end of the forward movement of the printing .

lever H (Fig. 13) the crank shaft will have
carried out the desired single rotation. The
stop 73 arranged on the slide 56 limits the
path of the said slide 56 and prevents the
nmiovement of the crank shaft 150 for more
than one rotation. At this moment the
roller 62 of the control lever 60 is located at
the end of the inclined surface 685 of the

" control dise 68 and slides now under the ac-
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tion of the tension spring 63 oft the control
disc 68 and applies itself to the inclined sur-
face 69a of the feeling lever 69 (Fig. 14).
During this operation the roller 61 releases
the rack 55 which under the action of the
spring 58 snaps out of engagement with the
spur wheel 54. During the succeeding back-
ward movement of the printing lever H the
slide 56 together with the rack 55 returns
into the position of rest without rotating the
spur wheel 54. The roller 62 of the roller
lever 60 is thereby pressed by the inclined
surface 680 of the control disc 68 still further
towards the inclined surface 69« of the feel-
ing lever 69 and slides along the front sur-
face of the control disc 68. The roller
lever 60 thus returns to its position of rest
s0 that after the printing lever H has been
:ompletely passed back, the position shown
in Fig. 9 1s again established. On a further
working stroke of the printing lever H and

. with the same position of the setting bar 15

40

45
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the above described operation would repeat
itself and the calculating crank K would
execute a further rotation. On the other
hand, if the setting bar 15 is so set by the
paper carriage 31 that the projection 695 of
the feel'ng lever 69 rests below the projec-
tion 74 (Figs. 10 and 16) or 75, then the
coupling does not enter into operation, since
as already mentioned in this case the feeling
lever 69 cannot execute any substantial ro-
tatory movement and .in this case only the
spring 70 would be tensioned (Fig. 15).
The slide 56 and the rack 55 will execute
their movements during the forward and
backward movement of the printing lever H,

but these latter do not exert any effect on the.

machine inasmuch as the coupling is inop-
erative. :

In the carrying out of the multiplication
and division operations in the calculating
machine for all four kinds of calculation the
counting mechanism plate 3 is, as is well
known, pushed transversely into the ma-
chine. After the conclusion of the calcula-

. tion for the determination of the individual

63

result, the counting mechanism plate 3 must
be brought back into its initial position in

1,910,201

order to take up the adjustment for the deci-
mal point. The adjustment to the decimai
position will be hereinafter described as the
decimal position. When calculating quickly,
it happens, however, that the calculator in-
advertently neglects to bring the -result
mechanism 3 into the decimal position be-
fore operating the lever H. He will thus
transmit the result in the false position of

" the result mechanism and consequently wiil

obtain at the end of the calculation a false
result. In order to render this impossible
a separate locking device is provided which
is illustrated in Figs. 17 and 18. In this
locking device riders 78 are fixed on one of

‘the side surfaces of the cover 76 of the re-

sult mechanism 3 (Fig. 17) by means of
milled serews 77, which riders are provided
on both sides with inclined surfaces. These
riders 78 control during the movement of
the result mechanism 3 a two-armed lever 79

70

75

80

85

which is pivotally mounted on the machine

frame at 80 and is provided with a lower
forked end which encloses a pin 810 fixed to
a locking slide 81. The locking slide 81 1s
mounted in bearings 82, 82a so as to be hori-
zontally slidable therein and is controlled by

.the action of a tension spring 83.

If one of the riders 78 runs over the upper

-end of the lever 79, then this latter will be

pressed down and the lever will be swung
about its pivot so that it withdraws the lock-
ing slide 81 against the action of the spring
83. During this operation, a lateral recess
81a provided in the slide 81 comes into posi-
tion in the course of motion of a pin 8ta,
which is carried by an arm 86 of the shaft
turned by the hand lever Hand which projects
a short distance over the locking slide 81." In
this initial position of the locking siide 81,
this latter prevents the rotation of the hand
lever shaft, inasmuch as the pin 86« strikes
upon it. The free movement of the hand le-
ver shaft is only possible when the pin 86a
can enter into the recess 8la. The hand le-
ver H can thus only be operated when the
counting mechanism plate 3 occupies such a
position that one of the riders 78 displaces
(i. e. swings) the lever 79. By suitable set-
ting up of the riders 78 on the cover 76 of
the counting mechanism, operation of the
hand lever H is only possible in the decimal
position, so that a false result can never he
printed. It is necessary to provide several
riders 78, inasmuch as several rows of num-
bers have to be written one beside the other.
each of which possesses a separate decimal
position. If, in addition to the hand lever
H, the machine is also provided with an elec-
tric drive upon actuation of which the hand
lever remains at rest, the locking bar 81 can
also be employed for locking the motor key
84. The motor key 84, generally pressed up-
wards by means of a spring 96, is provided
as usual with an arm 84¢ by means of which
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a time switch 8 is operated on depressing
the key. If the locking slide 81 is in the
position of rest determined by the spring 83
and the pin 85, then its left hand end (Fig.
17) will be located directly below the lower
end of the motor key 84, so that the latter
cannot be operated. The path of motion of
the motor key will, however, be clear when
the locking bar is drawn back by the pas-
sage of a rider 78 on to a lever 79.

It is to be understood that the invention
is not restricted to the constructional form
described and illustrated. but that the indi-
vidual constructional parts can be modified
within wide limits.

I claim:

1. In a calculating machine for perform-

ing addition, subtraction, multiplication and
division, key controlled set up means and
sets of members set in accordance with the
factors or products of computation, a print-
ing mechanism and a totalizer co-operating
therewith to accumulate items printed, said
printing mechanism having its own actuat-
ing means and controlled by adjustable feel-
ers selectively positioned to set up the print-
ing mechanism in accordance with either the
setting of the key controlled set up means,
or one of said sets of members set in ac-
cordance with factors or products.

2. In a caleulating machine for perform-
ing addition, subtraction, multiplication
and division, key controlled set up means
including feeler bars and sets of members
set in accordance with the factors or prod-
ucts of computation, a printing mechanism
and a totalizer co-Operating therewith to ac-
cumulate items printed, said printing mech-
anism having its own.actuating means and
controlled by means comprising setting-up
bars co-operating with said printing mech-
anism and totalizer, adjustable swinging
feelers mounted on said setting-up bars, the
said feelers being selectively positioned to
set up the printing mechanism 1n accordance
with either the setting of the key controlled
set up means, or one of said sets of members
set in accordance with the factors or products.

3. In a calculating machine for perform-
ing addition, subtraction, multiplication and
division, key controlled set up means includ-
ing feeler bars and sets of members set in
accordance with the factors or products of
computation, a printing mechanism and a
totalizer. co-operating: therewith to accumu-
late items printed, said printing mechanism
having its own actuating means and con-
trolled by means comprising setting-up bars
co-operating with sald printing mechanism
and totalizer, adjustable swinging feelers
mounted on said setting-up bars, the said
feelers being selectively positioned to set up
the printing mechanism in accordance with
either the setting of the key controlled set
up means, or one of said sets of members

5

set in accordance with the factors or prod-
ucts, and a comb-like slide member through
recesses in which said swinging feelers pass
so that by displacement of said slide mem-
ber in an axial direction said feelers are
simultaneously displaced.

4. In a calculating machine for perform-
ing addition, subtraction, multiplication and
division, key controlled set up means and
sets of members set in accordance with the
factors or products of computation, a print-
ing mechanism and a totalizer co-operating
therewith to accumulate items printed, said
printing mechanism having its own actuat-
ing means and controlled by adjustable feel-
ers selectively positioned to set up the print-
ing mechanism in accordance with either the
setting of the key controlled set up means,
or one of said sets of members set in ac-
cordance with factors or products, and a
slide controlling said feelers.

5. In a calculating machine for perform-
ing addition, subtraction, multiplication and
division, key controlled set up means and
sets of members set in accordance with the
factors or products of computation, a print-
ing mechanism and a totalizer co-operating
therewith to accumulate items printed, said
printing mechanism comprising printing
members and a movable paper carriage, con-
trolling. means for said printing members
comprising setting-up bars, adjustable
swinging feelers mounted on said setting-
up bars, key-actuated feeler bars, the said
feelers being selectively positioned to set up
the printing mechanism in accordance with
either the setting of the key controlled set up
means, or one of said sets. of members set in
accordance with the factors or products; a
comb-like slide member through recesses in
which said swinging feelers pass so that by
displacement, of said slide member in an axial
direction said feelers are simultaneously dis-
placed, and means co-operating with said car-
riage to control said comb-like slide, compris-
ing a guide bar fixed to said carriage, riders
on said guide bar, a vertical rod positioned so
as to be moved downwards by said riders dur-
ing the motion of said carriage, a horizontal
shaft operatively connected to said rod so as
to be rotated by the movement of said rod,
and a bell crank lever co-operating with said
shaft and said comb-like slide to control the
latter. ' : ’

Signed at Leipzig, Germany, this 31st day

of July, 1929. -
"HUGO CORDT.
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