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This invention relates to a tens transfer device for 
calculating machines and the like in which subtraction 
of a number set is effected by adding the complement 
of the number set. Thus, in a machine with a capacity 
of four denominatinal orders the operation, say: 

12-8-4 
is carried out in the following manner: 

0012-19992-(1)0004 
The first numeral or digit (1) is not registered, as it is 
beyond the capacity of the accumulator. The device ac 
cording to the invention renders it possible to use a very 
simple register or accumulator, while simultaneously at 
taining the advantages of a driving mechanism which 
solely operates only in the additive direction. Addition 
and subtraction of a number set in each denominational 
order is effected by displacing the register axially rela 
tive to the rotor or actuator of the machine, so that in 
relation to each other they assume one of two calculat 
ing positions, representing addition and subtraction re 
spectively. In the device according to the invention the 
same tens transfer elements are used for both positions, 
which means a substantial simplification of the machine 
so that a small and compact construction is attained. 
An embodiment of a device according to the invention 

as applied to a machine of the pin wheel type is described 
below and illustrated in the drawing. Referring now to 
the drawings, Fig. 1 is a cross-section through the pin 
wheel rotor or actuator of the machine and the eiements 
cooperating with said rotor. 

Fig. 2 is a section along the line I-II in Fig. 1. 
Fig. 3 is a longitudinal sectional view through the pin 

wheel rotor, when said pin wheel rotor assumes the posi 
tion of subtraction in relation to the register. 

Fig. 4 is a view analogous to Fig. 3 but showing the 
rotor in its position of addition. 

Fig. 5 is a detailed view of a modified embodiment of 
a tens transfer pin according to the invention. 
The rotor or actuator 1 is displaceably mounted axially 

on its driving shaft 2. A spline 3 prevents the rotor 
from rotating in relation to the shaft and causes it to fol 
low the rotation of the shaft. The rotor 1 consists of 
a number of calculating discs 5 provided on a rotor 
tube 4. At one end said tube has a flange 4a and the 
calculating or actuator discs 5 are secured to the tube 
by means of a nut 7 which aiso clamps an end disc 6 
serving to move the rotor one denominational order at 
a time. The rotor is provided with actuator pins 8, 
each mounted on a pivot 9 which is secured in the cal 
culating disc 5. The pins 8 are rockable in grooves in 
the disc 5. 

In the first, or lowest denominational order, calculat 
ing disc of the rotor, ten calculating pins 8 are provided, 
nine pins being provided in the other discs. All the discs 
except the first are also provided with a tens transfer 
pin 11 mounted on a pivot 10. A plate or leaf spring 
12 tends to turn said pin clockwise in Fig. 3. The tens 
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transfer pins 11 are in a manner known per se arranged 
in a helical line for effecting a through tens transfer. 

Setting discs 13 are rotatably journalled on the cal 
culating discs 5, said setting discs being provided with 
cam slots 3a which guide the calculating pins 8. Each 
setting disc is latched in its separate positions by a ball 
stop or latch 14 which cooperates with holes 13b in the 
setting discs 13. In addition a locking rail 15 is pro 
vided for locking the discs to prevent them from being 
turned in relation to the discs 5 when the rotor rotates, 
that is during the calculating operations. 
An accumulator is carried by two shafts 16 and 17 on 

which guide plates 18 are attached. These plates are 
held in their respective axial positions by guides 19, 
20, 2i and 22. The shafts 16 and 17 and the guides 
19-22 are carried in well-known manner by the ma 
chine frame. 
The digit or numeral wheels 23 of the register are 

each provided with ten teeth and mounted on a shaft 24. 
Each numeral wheel is in mesh with an intermediate 
wheel 25 which is also provided with ten teeth and mounted 
on a shaft 26. The intermediate wheel and thus also its 
numeral wheel are locked by a latching hook 28 mounted 
on a shaft 27 and actuated by a hook spring 29. 
The intermediate wheel 25 carries a tens transfer 

tooth 25a, which, when the numeral wheel is turned by 
an amount corresponding to the angle between the nul 
merals '9' and “0, actuates a tooth 30a on a transfer 
hook 39. Said hook then is turned counter-clockwise to 
its transfer position, and then the transfer pin 11 is 
brought into mesh with a curve or cam 30b on the trans 
fer hook (see Fig. 2). When the hook assumes its nor 
mal position, the transfer pin 11 passes freely below 
the curve 30b of the transfer hook 30 and is not actu 
ated by said curve. The transfer hook is latched in its 
two positions in known manner by a ball stop 32, 33. 
When the tens transfer pin has passed by the interme 

diate wheel, the transfer hook is restored to its position 
of rest by a rotating shaft 34 which by means of a spline 
35 strikes against a projection on the transfer hook. The 
shafts 34 and 2 are interconnected via gear wheels and 
rotate at the same number of revolutions in the direction 
indicated by arrows in Fig. 1. 

in the guide plates 8 a cam 8a is formed the function 
of which is to guide the tens transfer pin 11, so that said 
pin, when passing the intermediate wheels 25, has the 
same position axially in relation to said intermediate 
wheels and to the transfer hooks 38 respectively, both in 
the position of addition and in the position of subtrac 
tion. This is particularly clear from Fig. 3 for the disc 
C, and from Fig. 4 for the disc C. 

in Fig. 5 a modified guide for the tens transfer pin is 
shown. Said pin is mounted on its pivot 10 close by the 
shaft 2 which is provided with radial grooves 40 cooperat 
ing with a ball guide 41 or the like acting on a projection 
42 on the tens transfer pin 11, as shown. When in this 
case the rotor is noved in the axial direction to its pesi 
tion of addition, the pin will be rocked or tilted corre spondingly. 

In well-known manner the setting rotor is shiftable i. e. 
axially displaceable between the various denominational 
orders and in each denomination it is shift able between a 
position of addition and a position of subtraction, which 
positions are spaced axially a half step from each other, 
that is haii of the distance between the central planes of 
two adjacent numeral wheels. In each denominational 
order the position of subtraction is located to the left and 
the position of addition to the right. 
The device functions in the following way: 
For setting a digit the disc 13 is turned to the position 

corresponding thereto. The calculating pins 8 thus ac 
tuated then are rocked from the position shown for the 
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disc A in Figs. 3 and 4 to the position shown for the disc 
B. That portion of the calculating pin" that actuates the 
register is then moved axially a distance corresponding to 
the distance between the position of addition and the posi 
tion cf subtraction. 
The position of the calculating pin when the digit " ' 

has been set is seen from Figure 1. Fig. 3 shows that 
in the position of subtraction those pins which are not 
Set, operate on the corresponding intermediate wheel, 
while, those pins which are set pass freeiy by. In the 
position of addition the conditions are the reverse which 
can be seen from Fig. 4. Besides, it is evident from what 
is stated above that in the position of addition each 
numeral wheel is turned a number of teeth corresponding 
to the number of pins 3 set on the disc 5 in the same 
denomination. In the position of subtraction the numeral 
wheel will instead be rotated for all denominations, nine 
steps less the number of pins set, except in the first or 
lowest denomination in which the numeral wheel is ro 
tated ten steps less the number of pins set, because the disc 
in the lowest denomination has ten teeth whereas the 
other discs have but nine teeth. From the following ex 
ample of a machine with a capacity of six denominational 
orders it can be seen that in the minus position addition 
is carried out by adding the complement of the numeral 
Set. 

Say that the item set is: 2307. 
In the position of addition the calculating operation is: 

--2307. 
In the position of subtraction the calculating operation 

is: --997693= (1)-002307. As mentioned in the ex 
ample stated in the preamble the first figure (1) is not 
registered as it is beyond the capacity of the register. 
Thus, the register indicates the result: -002307. 
The tens transfer is to a large extent based on well 

known principles. As mentioned above the transfer hook 
30 is moved to its working or operative position by the 
tooth 25a when the numeral wheel passes from the value 
'9' to the value "0.” In Fig. 1 and also in Fig. 3 for the 
denomination C and in Fig. 4 for the denomination C this 
tooth is shown in the position it assumes for the numeral 
"0." In the operative position of the transfer hook 30 
its curve 30b will push the transfer pin i aside so that 
its calculating projection : a will engage the intermediate 
wheel 25 and turn it one tooth in well-known manner. 
This position is shown in Fig. 3 for the denomination D 
and in Fig. 4, for the denomination D from which it is 
evident that the same result will be obtained at addi 
tion as well as at subtraction. 
The rotor 1 may be driven manually or by a motor, and 

the device according to the invention may be applied to 
electrical as well as to manual machines. In the em 
bodiment described above the shifting to different denom 
inations is effected by shifting the rotor 1, but said rotor 
may as well be stationary in the axial direction, while 
the register is shifted stepwise in the manner usual in 
machines of the Odhner type. 

Having now described my invention, what I claim as 
new and desire to secure by Letters Patent is: 

1. A tens transfer device for calculating machines of the 
type in which subtraction is effected by adding the com 
plement of an item to be accumulated, in which a rotor 
is displaced axially relative to the accumulator wheels to 
set the machine for addition or subtraction, the rotor pins 
effective on the accumulator wheels in the subtractive 
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4. 
position being those unoperated when the item is set in 
the rotor, comprising, in combination, a tens transfer pin 
for each denominational order except the lowest, means 
mounting said pins on said rotor for limited axial move 
ment relative thereto, means for causing each transfer 
pin to follow a predetermined path adjacent the accumu 
lator wheel of the next higher order during at least a 
portion of the rotation of said rotor, said means causing 
said transfer pins to follow the said paths whether the 
machine is set for addition or subtraction, and means 
associated with each accumulator wheel to move the 
transfer pin associated with the particular denominational 
order from said predetermined path into the path of the 
wheel of next higher denominational order. 

2. A device as claimed in claim 1, characterized in that 
means for causing said transfer pins to follow the same 
predetermined path adjacent said accumulator wheels 
comprises cam means fixed to the rotor shaft, and means 
urging said transfer pins into contact with said cam 
CaS. 
3. A device as claimed in claim 1, characterized in that 

said means for moving the transfer pins out of the pre 
determined path into the path of the accumulator wheel 
of the next higher denominational order, comprises a cam 
radially movable into the said predetermined path upon 
movement of the accumulator wheel from its 9 to its 0 
position. 

4. A device as claimed in claim 1, characterized in 
that said transfer pins are pivotally mounted on the rotor 
disks adjacent the centers thereof, the radially outer 
most end of said transfer pins moving in a substantially 
axial path. 

5. A device as claimed in claim 4, characterized in that 
the radially outermost end of said pin makes contact with 
said path determining means and with said means for 
moving the pin out of the predetermined paths and further 
characterized in that a portion of said pin radially in 
ward from the remote end thereof engages with the 
associated accumulator wheel. 

6. A device as claimed in claim 1, characterized in 
that said means for causing said transfer pins to follow 
predetermined paths comprises a cam for each denomina 
tion order, each said cam being fixed on a guide plate 
of the accumulator carriage and means urging the trans 
fer pins axially into contact with respective ones of said 
CalS. 

7. In a calculating machine of the pinwheel rotor type, 
means for rotating the rotor in a single direction for 
addition as well as subtraction, an accumulator, means 
for shifting said accumulator axially relative to said 
rotor, and means for moving the pins of the rotor axially 
to represent an entered number, the pins which have 
not been set representing the complement of the entered 
number whereby when the rotor is axially displaced to 
one of its positions relative to the accumulator, num 
bers set in the rotor are entered additively into the ac 
cumulator, while in the other axial position of the rotor 
relative to the accumulator, the unset teeth of the rotor 
enter the complement of the set number additively into 
the accumulator, to thus subtract the set number. 
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