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The present invention relates to a method 
and a device as well as to electric conne tions for electromagnetically inserting into 
calculating machines and the like simples or 

5 multiples of a unit. 
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The method according to 
the invention is of particular utility in con 
nection with the control of registering or re 
cording machines, calculating machines, ma 
chines for interpreting perforated cards and 
the like. 
The invention resides in the feature that, 

by producing an electromagnetic field, corre 
sponding in its dimensions to the number of 
units to be set, or by progressively produc 
ing a number of equal electromagnetic fields, 
corresponding in number to the number of 
units to be set, an iron core, subjected to the 
actions of the field or fields, is moved away 
from its exit position for a distance which 
corresponds to the number of units to be set. 

For producing the electromagnetic field 
according to the invention, a solenoid is pref 
erably employed, the winding of which is 
subdivided in such a manner, that it will be 
divided into a plurality of juxtapositioned 
coils each of which is capable of acting by it 
self. The electrical connections of the circuit 
required for progressively energizing the 
electromagnetic field are, in a number corre 
sponding to the units to be set, prepared by 
the setting members controlling the energiz 
ing of the field, for example by keys, regis 
tering or recording cards, perforated strips 
and the like, whereupon the connections are 
made one after the other either directly by 
the iron core or indirectly by members co 
operating with said core. 

In the accompanying drawings a device 
according to the invention is shown by way 
of example. 
In said drawings, Fig. 1 is a diagrammatic 

view of the apparatus in perspective: Fig. 
2 illustrates schematically the electrical con 
nections, and indicates in dotted lines the pro 

5 gressive advance of the core; and Fig. 3 
shows by way of example a number wheel 
adapted to be operated by the mechanism 
shown in Figs. 1 and 2. Figs. 4 and 5 show 
two additional modifications of the inven 
tion. 

The solenoid 1 comprises a number of 
coils or windings 1a, 1b, 1c and so on, each of 
which is connected at one end to a corre 
sponding contact spring 2a, 2b, 26 and so 
on of the key body 3 and at the other end to a 
corresponding contact plate 4a, 4b, 40 and so 
(n. In the embodiment of the invention il 
lustrated, the coils are separate and independ 
ent of each other. The contact plates 4, of 
which one is provided for each coil or wind 
ing, are connected to the inner wall of the sole 
loid in such a manner, that the iron core 5 
lakes electric contact with them as soon as it 
is moved through the interior of the coil or 
winding. Fixed to the iron core 5 is a rail 
or bar 6 which is actuated by a spring in such 
a manner that the iron core is retained in 
its exit or retracted position. Also connect 
ed to the rail 6 are the members to be con 
trolled, for example the members of a regis 
tering or recording machine, the members of 
a calculating machine or the like. Fig. 3 
shows by Way of example a member of such 
a machine, namely, a number wheel, operat 
ed by the bar 6, the outer end of the latter 
being in the form of a rack which engages a 
pinion fixed to and co-axial with a number 
wheel 10. The key bodies 3 are so constructed 
and arranged, that they permit the contact 
springs 2a, 2b, etc., which, by the action of 
the keys a, 7b, c and so on, may be pressed 
against the counter rail 8 to make contact 
with each other in series in their position of 
rest, such contacts being opened only if, by 
the depression of a key, the corresponding 
contact spring 2 is pressed against the counter 
contact rail 2. In its retracted position the 
core 5 contacts the plate 40 of the first coil 1a. 
The action of the device is as follows: 
If, for example, the unit is to be set by 

the depression of the first key 7a, a circuit 
is closed from the counter rail 8, connected 
to one of the poles of the line, across the 
contact spring 2a, belonging to the first key 
7a, the coil 1a, the contact plate 4a, the iron 
core 5 and the rail 6 connected to the other 
pole of the line. An electromagnetic field 
is then produced by the coil 1a and this field 
causes the iron core 5 to be drawn into the 
middle of the coil 1a. The rail 6 thereby 
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travels a distance corresponding to the unit retracted position wherein it contacts plate 
and correspondingly actuates the connected 
control mechanism of the machine. 
The core 5 is somewhat longer than each 

of the coils, and thus longer than the dis 
stance between two adjacent plates 40, 4b, 
4c, etc., so that when it is in attracted posi 
tion in the middle of coil 1a, for example, it 
will contact the next plate 4b, but as the 
spring 2b is not in contact with the rail 8, 
no current flows through the coil 1b. Simi 
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larly, when the core is in middle position 
in any of the next coils, it contacts the plate 
of the succeeding coil. 
If the second key 7b is depressed for the 

purpose of introducing into the machine the 
E. of the unit, the circuit is closed as 
follows: 
From the portion of the counter rail 8 fac. 

ing the key 7b, to the contact springs 2b and 
2a, coil 1a, the contact plate 4a and the iron 
core 5 to the rail 6. The iron core 5 is drawn 
into the coil 1a and comes into contact with 
the contact plate 4b of the coil 1b. Hereupon, 
in addition to the first circuit, a second cir 
cuit is closed which passes across the coil 1b, 
such circuit comprising the rail 8, spring 2b, 
coil 1b, plate 4b and core 5. The coil 1b 
causes the iron core 5 to be moved beyond 
the position which it occupied previously, 
whereupon, the contact between the contact 
plate 4a, and hence the coil 1a and the iron 
core 5 is interrupted, so that current no 
longer flows through the coil 1a. The move 
ment of the iron core 5 will be arrested in 
the middle of the field of the coil 1b, so 
that the rail 6 will have made twice the unit 
movement. 
On depression of the third key 7c the op 

eration is similar. First the circuit across 
the first coil 1a is closed, it being remem 
bered that the plate 4a is contacted by the 
iron core 5, and then, on account of the 
movement which the core is caused to make 
by the resulting electromagnetic field, the 
contact with the contact plate 4b of the sec 
ond coil 1b is made. This coil 1b produces 
an electromagnetic field and draws the core 
5 so far within itself that contact is broken 
at plate 4a and no more current flows through 
the first coil 1a. The iron core is moved until 
it reaches the contact plate 46 of the third 
coil 16. The core then closes the circuit 
across this coil, is drawn away from the 
contact plate 4b of the second coil 1b and 
finally is arrested in the middle of the field 
of the third coil 10. 
The operation of the device will be better 

understood by reference to Fig. 2. For pur 
poses of illustration the core 5 and the con 
tact plates 4a, 4b, etc. are shown below the 
coils 1a, 1b, etc., although in reality the 
plates are located within the coils while the 
core 5 moves through the coils. The core is 
shown in full lines at the left in its zero or 

4a. Assuming that spring 2d has been de 
pressed into contact with the rail 8, the coil 
1a will be energized in the above-described 
manner, whereupon core 5 will be attracted 
by coil 1a until it touches plate 4b. For’an 
instant thereafter, both coils 1a and 1b are 
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energized, but as the core tends to move into 
the middle position of both coils, as shown 
at 5, it moves away from plate 4a and coil 
1a is thereupon deenergized. The core then 
continues to move until it reaches the mid 
dle position of coil 1b, whereupon contact is 
made with plate 40 and coil 1c is energized 
(spring 2d remaining, of course, depressed). 
This energization of the next succeeding coil 
and deenergization of the preceding coil con 
tinues until the core reaches the middle po 
sition in coil 1d as indicated at 5'. In this 
position it contacts plate 4e, but no current 
passes through coil 1e. because the latter is 
not electrically connected with the rail 8. 
The numerals 1 to 6 in circles in this figure 
represent merely the value in units of the 
corresponding armature displacement. 

It will be obvious that instead of the key 
body any contact member, for example feel 
ers and counter pins or the like, cooperating 
with perforated cards or strips, could be 
used as fully shown and described in the 
Tauschek Patent 1,617,088. 
The embodiment of the invention, illus 

trated may be modified in such manner that 
the coil or coils through which the iron core 
has been moved are not disconnected from 
the circuit and therefore their field is still 
maintained. The iron core would in such 
cases always move to the middle of the 
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existing electromagnetic field. If current 
flowed through the first coil, the core would 
be arrested in the middle of this coil; if cur 
rent flowed through the first and second coils, 
the core would be arrested at a point between 
the two coils; if current flowed through the 
first, second and third coils, the core would 
move to the middle of the second coil and 
so on. The distance that the coil would 
travel if all the coils remained energized 
would not correspond to the total length of 
the solenoid, but only to half the length of 
the Solenoid, that is to say, the distance 
would extend only to the middle of the coil 
assembly. The movements caused by the 
energizing of a less number of coils would be 
shortened proportionally. 
This modified construction is illustrated in 

Figs 4 and 5 wherein upon depression of 
any one of the spring contacts 2a to 2i, the 
coil corresponding to such contact, and also 
all the preceding coils, are connected to the 
line conductors 8. As shown in Fig. 4, the 
contact spring 2e is depressed, and all of the 
coils 1a to 1e are connected in parallel to the 
source of current, so that the core 5 has been 
moved a distance equal to a half the length 
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of the coils 1a to 1e. The arrangement 
shown in Fig. 5 is similar to that of Fig. 4 
except that the coils are connected in series, 
the coils 1a to 1 being equivalent to a single 
coil tapped at equal intervals. 
What I claim is: 
1. In a machine of the class described, a 

movable element for registering a value or 
indication by the adjustment of said movable 
element for one or more unit displacements 
corresponding to such value or indication, a 
movable core for adjusting said element, and 
devices for creating for said movable core an 
electromagnetic field corresponding in its di 
mensions to the number of units of said value 
or indication, whereby said core is caused to 
move for a distance which is proportional to 
said number of units. 

2. In a machine of the class described, a 
movable element for registering a value or 
indication by the adjustment of said movable 
element for one or more unit displacements 
corresponding to such value or indication, a 
movable core to adjust said element, means 
for creating for said movable core an electro 
magnetic field corresponding in its length to 
the number of units of said value or indica 
tion, whereby said core is caused to move for 
a distance which is proportional to said num 
ber of units, and means for transmitting the 
movement of said core to said element. 

3. In a machine of the class described, in 
combination, an element for registering a 
value or indication by the adjustment of said 
movable element for one or more unit dis 
placements corresponding to such, value or 
indication, a core for adjusting said element, 
and means for creating for said movable core 
progressively a number of equal electromag 
netic fields corresponding to the number of 
units of said value or indication. 

4. In a machine of the class described, a 
movable element for registering a value or 
indication by the adjustment of said movable 
element for one or more unit displacements 
corresponding to such value or indication, a 
movable core for adjusting said element, and 
means for creating for said movable core an 
electromagnetic field and shifting the center 
of the field for a distance corresponding to 
the number of units of said value or indica 
tion, whereby said core is caused to move for 
a distance which corresponds to said number 
of units. 

5. In a machine of the class described, a 
movable element for registering a value or 
indication by the adjustment of said movable 
element for one or more unit displacements 
corresponding to such value or indication, a 
core for adjusting said element, and means 
for creating for said movable core a series of 
unit electromagnetic fields corresponding in 
number to the number of units of said value 
or indication, whereby said core is caused to 
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move for a distance which corresponds to said 
number of units. 

6. In a machine of the class described, a 
movable element for registering a value or 
indication by the adjustment of said movable 
element for one or more unit displacements 
corresponding to such value or indication, a 
movable core for adjusting said element, and 
means for creating for said movable core a 
Series of unit electromagnetic fields in suc 
cession corresponding in number to the num 
ber of units of said value or indication, and 
destroying each preceding unit field after the 
creation of the succeeding unit field, whereby 
said core is caused to move for a distance 
which corresponds to said number of units 
and is substantially equal to the total length 
of the created fields. 

7. The combination with an adjustable ele 
ment adapted to set up, record or register a 
value or indication in a calculating, record 
ing, interpreting or other machine, of a core 
operatively associated with said element, a 
plurality of independent solenoids, and 
means for energizing a solenoid correspond 
ing in its position to the number of units of 
said value or indication, whereby said core is 
moved a distance corresponding to said value 
or indication. 

8. The combination with an adjustable ele 
ment adapted to set up, record or register a 
value or indication in a calculating, record 
ing, interpreting or other machine, of a core 
operatively associated with said element, a 
plurality of solenoids, and means for ener 
gizing a number of solenoids corresponding 
to the number of units of said value or indi 
cation, whereby said core is moved a distance 
proportional to said value or indication. 

9. The combination with an adjustable ele 
ment adapted to set up, record or register a 
value or indication in a calculating, record 
ing, interpreting or other machine, of a core 
operatively associated with said element, a 
plurality of independent solenoids, and 
means for energizing in succession a number 
of solenoids corresponding to the number of 
units of said value or indication, whereby 
said core is moved a distance corresponding 
to said value or indication. 

10. The combination with an adjustable 
element adapted to set up, record or register 
a value or indication in a calculating, record 
ing, interpreting or other machine, of a core 
operatively associated with said element, a 
plurality of independent solenoids, and 
means for energizing in succession a number 
of solenoids corresponding to the number of 
units of said value or indication, whereby 
said core is moved a distance corresponding 
to said value or indication, said means in 
cluding contacts so arranged with respect to 
the core that a coil is deenergized after the 
next succeeding coil has been energized. 

11. The combination with an adjustable 
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4. 

element adapted to set up, record or register 
a value or indication in a calculating, re 
cording, interpreting or other machine, of 
a core operatively associated with said ele ment, a plurality of juxtapositioned inde 
pendent solenoid coils operative to attract 
said core upon energization of such coils, 
and means for energizing said coils in suc 
cession until that one is energized which cor 
responds in its cosition to the number of 
units of said value or indication, whereby 
said core is moved a distance corresponding 
to said value or indication, said means in 
cluding contact plates one in each coil con 
nected to one end of each coil and so arranged 
that when the core is attracted upon energi 
zation of one or more coils it makes contact 
with the plate of the next succeeding coil. 

12. The combination with an adjustable 
element adapted to set up, record or register, 
a value or indication in a calculating, record 
ing, interpreting or other machine, of a core 
operatively associated with said element, a 
plurality of electromagnetic coils, and means 
for energizing a coil corresponding in its 
position to the number of units of said value 
or indication, whereby said core is moved a 
distance corresponding to said value or indi 
cation. 

13. The combination with an adjustable 
element adapted to set up, record or register 
a value or indication in a calculating, record 
ing, interpreting or other machine, of a core 
operatively associated with said element, a 
plurality of independent coils, and means 
for connecting in parallel to a source of cur 
rent for the duration of the setting operation 
a number of coils corresponding to the num 
ber of units of said value or indication, 
whereby said core is moved a distance cor 
responding to said value or indication. 

14. The combination with an adjustable 
element adapted to set up, record or register 
a value or indication in a calculating, record 
ing, interpreting or other machine, of a core 
operatively associated with said element, a 
plurality of electomagnetic coils, circuits for 
said coils for connecting the same to a source 
of current, mechanism for preparing a num 
ber of circuits corresponding to the units of 
said value or indication to be set up or reg 
istered, and means for energizing said cir 
cuits in succession and comprising contacts 
forming parts of said circuits and arranged 
to be closed in succession upon progressive 
movement of said core. 

15. The combination with an adjustable 
element adapted to set up, record or register 
a value or indication in a calculating, record 
ing, interpreting or other machine, of a core 
operatively associated with said element, an 
electromagnetic device comprised of sections, 
and means for energizing a section of said 
device corresponding in length to the num 
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ber of units of said value or indication, 
whereby said core is moved a distance corre 
sponding to said value or indication. 

16. In a registering device, in combina 
tion, an element adapted to be differentially 
set to represent a value, a plurality of sole 
noids, and means Rising individual ele 
ments each operated alone for energizing a 
predetermined number of solenoids to 
ferentially and commensurately set said ele 
ment. ... ' ' ' , , 

17. In a registering machine, in combina 
tion, an element adapted to be differentially 
Set to represent a value, means for creating a 
variable. number of magnetic fields, and 
means operable by said plurality of mag 
netic fields for shifting said element com 
mensurately. 

18. In a registering machine, in combina 
tion, an element adapted to be differentially 
set to represent a value, means comprising 
individual elements each operated alone for 
creating one or a predetermined number of 
magnetic fields, and means operated in pro 
portion to the number of magnetic fields cre 
ated for shifting said element. 

In testimony whereof I have affixed my 
signature. 

GUSTAV TAUSCHEK. 
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