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[57] ABSTRACT 

With regard to the electronically driven typewriter 
which replaces the conventional mechanically driven 
typewriter, a movable type selection system detects 
the angular position of print on a paper and controls 
various attachments. 

In the movable type selection system of the electronic 
typewriter, it is required that the determination of the 
angular position of print is carried out under non 
contact and low inertia conditions and without 
receiving any effect of surrounding conditions. And 
further, it is required that the guidance from a present 
position to a commanded position is carried out over 
the shortest route by discriminating whether the 
present position is situated on the right side or left side 
of the commanded position. In the present 
application, this discrimination is achieved by using a 
transducer which is provided with a magnetic shield 
plate that rotates between one pair of induction coils 
and the electromagnetic induction of the secondary 
induction coil varies in accordance with the angular 
position of the magnetic shield plate. 

4 Claims, 29 Drawing Figures 
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APPARATUS FOR DETERMINING THE POSITION 
OF PRINT BY USING A TRANSDUCER 

The present invention relates to an apparatus for de 
termining the angular position of print by determining 
the angle of rotation of a revolving axis from a prede 
termined reference position. 
With regard to the electronically driven typewriter 

which replaces the conventional mechanically driven 
typewriter, a movable type selection system detects the 
angular position of print on a paper and controls vari 
ous attachments. In the movable type selection system 
of the electronic typewriter, it is required that the de 
termination of the angular position of print be carried 
out under non-contact and low inertia conditions and 
without receiving any effect from surrounding condi 
tions. And further, it is required that the guidance from 
a present position to a commanded position is carried 
out over they shortest route by discriminating whether 
the present position is situated on the right side or left 
side of the commanded position. 
The object of the present invention relates to an ap 

paratus for precisely determining the angular position 
of print under non-contact and low inertia conditions. 

Another object of the present invention relates to an 
apparatus for determining the angular position of print 
accurately by detecting a voltage with reference to the 
commanded position as zero voltage. 
A further object of the present invention relates to an 

apparatus for determining the angular position of print 
by using a transducer which is rotatable in both positive 
and reverse directions. ‘ 

A still further object of the present invention relates 
to an apparatus for determining the angular position of 
print which is rotatable in steps of a unit angle or an in 
tegral number of unit angles. 
A still further object of the present invention relates 

to an electonic typewriter which uses a transducer op 
erated under non-contact and low inertia conditions. 
Further features and advantages of the present inven 

tion will be apparent from the ensuing description and 
the accompanying drawings to which, however, the 
scope of the invention is in no way limited. 
FIG. 1 is a block diagram of one embodiment of the 

present invention, 
FIG. 2 shows the principle of one embodiment of the 

transducer used in the block diagram of FIG. 1, 
FIG. 3 is a diagram showing the characteristics of the 

transducer of the present invention, 
FIGS. 4A and 4B show one example of the trans 

ducer of the present invention, FIG. 5 shows a modi?ed 
example of the transducer of FIG. 43, 
FIGS. 6A and 6B show another embodiment of the 

transducer of the present invention, 
FIG. 7 shows the principle of the transducer of FIGS. 

6A and 6B, 
FIGS. 8A and 8B are diagrams showing the relation 

between D.C. drift and the position of the transducer, 

FIG. 9 shows the gain characteristics of a transducer 
having a compression characteristic, 
FIG. l0shows an. example of the form of the mag 

netic shield plate of the transducer having a compres 
sion characteristic, 
FIG. 11 shows a blockdiagram of one embodiment 

using the transducer shown in FIG. l0, 
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FIGS. 12A and 123 show a side view of the another 

embodiment of the transducer and a plan view of the 
shield plate of the transducer, 
FIGS. 13A and 13B are diagrams explaining the prin 

ciple of the transducer shown in FIGS. 12A and 128, 

FIG. 14 shows a blockdiagram of one embodiment 
using the transducer shown in FIGS. 12A and 123, 
FIG. 15 is a diagram explaining the operation of the 

blockdiagram of FIG. 14, 
FIGS. 16A and 168 show another embodiment of the 

transducer shown in FIG. 1, 
FIG. 17 is the output waveform of the transducer 

shown in FIG. 16, 
FIGS. 18A and 18B are diagrams explaining the con 

trol system of an electronic typewriter using a trans 
ducer according to the present invention, 
FIG. 19 is a diagram explaining the relation between 

the hummer carrier and the type carrier in the typing 
process shown in FIGS. 18A and 188, 
FIG. 20 is a block diagram of the servo-control sys 

tem for determining the position of print, 
FIGS. 21A and 21B are the logic circuit of FIG. 20. 

Referring to FIG. 1, transducer 1 is an essential fea 
ture of the present invention. The output of the trans 
ducer 1 is supplied via an amplifier 2 to a servo-motor 
3. The mechanical angular position of the servo-motor 
3 is fed back to the transducer 1 by a transmission 
mechanism 4. When the signal for selecting a balance 
point is supplied to the transducer 1 via input terminal 
5, the transducer 1 generates an electric analog signal 
corresponding to the difference between the balance 
point selected by the above-mentioned signal and the 
position supplied by the transmission mechanism 4. 
This electric analog signal is supplied to the ampli?er 
2 which drives the servo-motor 3. Further, the move 
ment of the servo-motor 3 is fed back via the transmis 
sion mechanism 4 to the transducer 1. As a result of 
this, the servo-system runs until the output of the trans 
ducer, becomes zero that is, until the difference be 
tween the above-mentioned balance point selected by 
the input signal and the position supplied by the trans 
mission mechanism 4, becomes zero. 
FIG. 2 shows the principle of the transducer of the 

present invention. As shown in FIG. 2, a magnetic 
shield plate 11 moves up and down between a group of 
primary windings 7a, 7b, 7c, . . . , 7x and a group of sec 
ondary windings 8a, 8b, 8c, . . . , 8x, and thus the degree 
of magnetic coupling between each pair of windings is 

I varied. The magnetic coupling between the primary 
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winding 9 and the secondary winding 10 is maintained 
constant. A selection signal e, is supplied to the induc 
tion coil 9 and one of the primary windings 7a - 7x, and 
the output eo is taken out from the series circuit of the 
secondary windings 8a — 8x and 10. When the magnetic 
shield plate 11 moves up and down, the degree of the 
magnetic coupling between the primary winding and 
the secondary winding is varied and the output voltage 
e0 varies linearly in accordance with the above 
mentioned movement of the magnetic shield plate 11. 
The magnetic coupling between the primary winding 
and the secondary winding being maintained constant, 
the output voltage e0 varies as shown in FIG. 3 where 
the level shift voltage corresponds to e,. As shown in 
FIG. 3, the output voltage eo is proportional to the 
movement of the magnetic shield plate 11. The point 
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T shows the position where the voltages e2 and e, 
coincide, that is, where the output e,J becomes zero. 
FIG. 4A shows a plan view of the transducer of the 

present invention and FIG. 4B shows the sectional view 
along A-A’ in FIG. 4A. In FIGS. 4A and 4B, the same 
components as in FIG. 2 are shown by the same refer 
ence numbers as in FIG. 2. The magnetic shield plate 
11 shown in FIG. 4A has the form of an eccentric Ar 
chimedes spiral. Thus, when the magnetic shield plate 
rotates about the center axis, the degree of the mag 
netic coupling between the primary winding and the 
secondary winding has the proportional relation shown 
in FIG. 3. Referring to FIG. 3, the position can be con 
sidered as an angular position of the magnetic shield 
plate, and the output 2,, is proportional to this angular 
position. The induction coils 9 and 10 which are not 
shown in FIG. 3, are arranged in a suitable position 
which is not effected by the magnetic ?eld from the pri 
mary winding 7a — 7x and the secondary winding 8a — 
8x. In the embodiment shown in FIGS. 4A and 4B, the 
plate type ferrite cores wound with wire are used as the 
induction coils. 

In the transducer shown in FIGS. 4A and 4B, when 
the selection signal is applied to the primary winding, 
for example winding 7g, an output which corresponds 
to the degree of electro-magnetic coupling in accor 
dance with the position of the magnetic shield plate 11 
is obtained in the secondary coil 8g. With respect to the 
coils 7m and 8m, the periphery of the magnetic shield 
plate is situated midway between said coils, and the 
output 2,, becomes zero as already described in regard 
to FIG. 2. In front of and behind the coils 7p and 8p, 
the direction and quantity of the deviation can be de 
tected as a positive or negative output voltage ea. 
FIG. 5 is an example of one embodiment of the trans 

ducer shown in FIGS. 4A and 43. Referring to FIG. 5, 
in addition to the construction shown in FIG. 4B, ad 
justing plates 13s, 13g and adjusting screws 14s, 14g 
are provided. When many primary and secondary coils 
are used in the transducer, it is very difficult to make 
output curves of these coils intersect in the point T 
shown in FIG. 3. For achieving this object, in the em 
bodiment shown in FIG. 5, the adjusting plates 13s, 13g; 
composed of non-magnetic substance or ferromagnetic ' 
substance are arranged near the coils 8s, 8g, and these 
positions of the adjusting plates are ?nely adjusted by 
the adjusting screws 14s, 14g so as to make the output 
curves of these coils 8s and 8g intersect as above. 
As mentioned above, in the transducer shown in 

FIGS. 4A and 4B, the output level 2,, is shifted so that 
said level eo becomes zero for x = 0 using the primary 
and secondary coils 9 and 10. However, in the above 
mentioned method, the output voltage e2 of the coil in 
the commanded position where 0,, = 0 is not zero, and 
the output voltage 2,, ?uctuates due to variation of the 
voltage applied to the coil 9 for obtaining the shift volt 
age in the coil 10 and this phenomenon becomes a 
source of an error. For eliminating the error due to this 
phenomenon, means for compensating for the temper 
ature or shielding the magnetic portion completely are 
conventionally required. This is very dif?cult and in 
volves high cost. 
FIG. 6A shows an improved transducer overcoming 

the above-mentioned drawback, and FIG. 6B is a sec 
tional view along 0° - 180° in FIG. 6A. A magnetic 
shield plate 16 composed of conductive substance such 
as aluminium is ?xed to a revolving axis 15. Referring 
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4 
to FIGS. 6A and 68, a positive voltage detecting coil 17 
and a negative voltage detecting coil 18 are wound on 
ferrite cores 17a and 18a. The primary coil 19 is wound 
on ferrite core 19a and faces opposite the voltage de 
tecting coils 17 and 18 via the magnetic shield plate 16 
as shown in the Figures. The primary coils 19a, 19b, . 
. . , 19x and the secondary coils 17a, 17b, . . . , 17x and 

18a, 18b, . . . , 18x are connected electrically as shown 

in FIG. 7. In the position shown in FIG. 6A, the output 
voltage e o from the coils l7 and 18 is zero, because said 
coils l7 and 18 are shielded from the primary coil 19. 
As the coils 17 and 18 are connected differentially to 
each other as shown in FIG. 7, leakage ?uxes interlink 
ing the coils 17 and 18 are cancelled and the output 
voltage ea becomes zero without being effected by the 
surrounding conditions. As a result of this, the desired 
position can be obtained precisely. 
When the axis 15 revolves in the positive direction as 

shown in FIG. 6A by the arrow A, the coupling be 
tween the secondary coil 17 and the primary coil 19in 
creases from zero, and becomes maximum at 0 = 180°, 
and the coupling between the secondary coil 18 and the 
primary coil 19 is maintained at zero until 0 = 180°. 
When the rotation of the axis passes 0 = 180°, the cou 
pling between the secondary coil 17 and the primary 
coil 19 is maintained at zero until 0 = 0°, and the cou 
pling between the secondary coil 18 the primary coil 19 
decreases from maximum and becomes zero at 6 = 0°. 
It will be understood that when the axis 15 rotates in 
the negative direction as shown in FIG. 6A by the 
arrow A, the above-mentioned phenomenon is re 
versed. Accordingly, the angle of rotation which repre 
sentsthe shortest route from the present position to the 
commanded position can be detected by discriminating 
the direction in which the output voltage decreases. 
Referring to FIG. 6A, it is understood that a broken 
line shows a complete circle and a hatched position 
shows the magnetic shield plate. 
The above-mentioned transducer has the linear char 

acteristics shown in FIG. 8A. When a DC. drift (P,r - 
P_) is produced in the output voltage eo near the bal 
ance point P,,, a drift of the position (AX+~AX_) is pro 
duced, and this drift affects the accuracy of the position 
established by the servo-system. As a characteristic of 
the transducer for decreasing this drift of the position, 
the saturated characteristic shown in FIG. 88 may be 
considered. In FIG. 8B, the drift of the position 
(AX’+~AX'_) can be considerably less than in FIG. 
8A. FIG. 9 shows one example of the characteristic 
curve of the transducer characterized in FIG. 8B and 
FIG. 10 shows one example of the form of the magnetic 
shielding plate. Referring to FIG. 10, the full curve 20 
and the dotted curve 21 show the forms of the trans 
ducer designed to decrease the DC. drift, and the 
chained line shows the original form. However, when 
the transducer has the characteristic shown in FIG. 8B, 
the transient response characteristic deteriorates and 
overshoot is produced, so that, it is necessary for the 
rotation of the magnetic shield plate to be suddenly 
stopped. 
For solving this problem, the apparatus for determin 

ing the position of the print utilizes the circuit shown 
in the block diagram of FIG. 11. Referring to FIG. 11, 
a combination of a non-linear type transducer 22 hav 
ing a compression characteristic and an expander cir 
cuit replaces the linear type transducer 1 in FIG. 1. 
When a difference signal X between the input selection 
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signal I and the signal from the mechanical position F, 
fed back from the transmission mechanism 4 is applied 
to the non-linear type transducer 22, the output of the 
transducer E 1 and the output of the expander circuit E2 
are: 

E, =k1F(X) (l) 

E2=k2G(E1) (2) 

If we assume that the transducer 22 has a square-root 
characteristic corresponding to FIG. 8B, and the ex 
pander circuit has square characteristics, equations 1 
and 2 become: 

E2 = k2E12 = k2k12X = KX (4) 

As shown in Equation (4), the output of the expander 
circuit 23 becomes proportional to the input of the 
non-linear type transducer 22 as an overall characteris 
tic. 
FIGS. 12A and 12B are an example of another em 

bodiment of the transducer of the present invention. 
Referring to FIG. 12A, a magnetic shield plate 24 
which rotates between the primary winding 20 and the 
secondary winding 21 has the form shown in FIG. 128. 
The magnetic shield plate 24 is composed of plural 
wings which have the same shape of an Archimedes 
curve as shown in FIG. 12B and arranged with constant 
pitch. When, the magnetic shield plate 24 rotates be 
tween the primary windings and the secondary wind 
ings as mentioned in FIG. 2, the output voltage of the 
secondary winding 26 varies with the angular position 
of the magnetic shield plate 24 as shown in FIG. 13. As 
shown in FIG. 13, ‘the output voltage of the secondary 
winding is of a saw-tooth waveform, and one cycle of 
the saw-tooth waveform corresponds to one wing of the 
magnetic shield plate 24. 
FIG. 14 shows a‘diagram using the transducer shown 

in FIGS. 12A and 12B. Referring to FIG. 14, the trans 
ducer 27 shown in FIGS. 12A and 12B is connected to 
the input terminal 5 and to the output of the transmis 
sion mechanism 4 and the output of the transducer'24 
is connected via a changing circuit 28 to the servo 
motor 28. A driving voltage generator 29 is connected 
to the changing circuit 28. The outputs of the trans 
ducer 27 and the driving voltage generator 29 are con 
nected to a comparator 30 whose output is connected 
via a controlling circuit 31 to the other input terminal 
of the changing circuit 28. The controlling circuit 31 
has two terminals to which a unit drive signal S1 or plu 
ral unit drive signal S2 can be applied. 

In the circuit shown in FIG. 14, the displacement of 
the magnetic shield plate from one stable point to the 
next stable point as shown in FIG. 13 is carried out by 
the driving voltage generator 29 whose output is sup 
plied via the changing circuit 28 to the servo-motor 3. 
The outputs of the driving voltage generator 29 and the 
transducer 27 are constantly compared in the compara 
tor 30. When the output of the driving voltage genera 
tor 29 becomes smaller than the peak value of the out 
put of the transducer 27, the output of the comparator 
30 effects the changing circuit 28 via the controlling 
circuit so as to separate the changing circuit 28 from 
the driving voltage generator 29 and connect it to the 
transducer 27. As a result of this, the servo-motor is 
driven by the transducer 27 included in the servo 
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6 
system, and reaches the next stable point. As men 
tioned above, the input supplied to the servo-motor is 
composed of two portions; that is, the non-servo por 
tion in which a voltage havingno relation to the differ 
ence between the present value and the target value is 
supplied to the servo-motor, and the servo-portion in 
which the voltage corresponding to the difference be 
tween the present value and the target value is supplied 
to the servo-motor. 
FIGS. 15a ~ d show waveforms explaining the func 

tion of the circuit shown in FIG. 14. FIG. 15a shows a 
case of unidirectional control of the transducer 27. 
FIGS. 15b and 150 show the case of bidirection control 
of the transducer 27. When the plural unit drive signal 
is supplied to the terminal S2 of the controlling circuit 
31, the initial displacement of the angle is multiplied by 
an appropriate number of times according to the plu 
rality of the drive signal. FIG. 15d shows the case of a 
three times multiplying drive signal. 
FIGS. 16A and 16B are an example of a still further 

embodiment of the transducer of the present invention. 
Referring to FIGS. 16A and 168, the group of primary 
winding coils is composed of coils 33a — 33): and the 
group of secondary winding coils is composed of coils 
34a — 34x which are respectively arranged face to face 
with coils 33a - 33x sandwiching the magnetic shield 
plate 32. As shown in FIG. 16, the magnetic shield 
plate 32 has a triangular form and the coils 33a — 33x 
and 34a — 34x are arranged in a linear direction so that 
this transducer has multiple balance points 1 - n in the 
linear direction as shown in FIG. 17. It will be under 
stood that the primary coils 33a - 33x and the secon 
dary coils 34a — 34x are connected similarly as in FIG. 
2. 
The apparatus for determining the position of print 

according to the present invention can be applied to a 
typewriter using a horizontal multi-type wheel system. 
The principle of the typewriter using the principle ac 
cording to the present invention is shown in FIGS. 18A 
and 18B and FIG. 19. As shown in FIG. 18A, a group 
of multi-type ring 35 and a hummer 36 are displaced 
selectively by a carrier 37 and a carrier 38 which can 
be moved separately from the carrier 37. FIG. 18B 
shows the relation between the pitch interval of the 
type wheel (kPw) and the typing pitch interval (kPS). 
FIG. 19 shows the relation between the group of multi 
type wheels 35 and the hummer 36 in the typing pro 
cess. Referring to FIG. 19, I - VIII show positions of 
each type ring 35-1, 35-2, . . . , 35-8 of the group of 
the multi-type wheels 35. For the type wheels 35-1, 
35-2, . . . , 35-8, the hummer 36 steps one typing pitch 
in the right hand direction every typing operation. 
When characters belonging to the same type wheel are 
printed, the group of multi-type wheels 35 and the 
hummer 36 step the same pitch. However, generally, 
the characters which are selected do not always belong 
to the same type ring, in which case the displacements 
of the group of the multi-type wheels 35 and the hum 
mer 36 are carried out independently. This feature is 
shown in FIG. 19. 
The amount of the displacement of the group of the 

type wheels 35 is shown generally by the following 
equation. 

wherein: 
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X m: X coordinate of the type ring in “i” typing posi 
tion, 

kPS: pitch of the type positions, 
kPw: pitch of the type wheels, 
n(i): number of type wheel used in “i" typing posi 

tion. 
For determining the X coordinate X", taking into 

consideration the pitch of the typing positions kPS, the 
ratio between the pitch kPS and the pitch of the type 
wheels kPw is previously selected as a simple ratio. And 
an arithmetic circuit 39 shown in FIG. 20 determines 
the next typing position of the carrier 37 by using the 
input information concerning the number of the next 
type wheel. and the command of the displacement of 
the typing pitch interval. The next typing position de 
termined-by the arithmetic circuit 39 is supplied to the 
transducer already mentioned, and shown, for example 
in FIGS. 4A and 4B. In the transducer 40 shown in FIG. 
20, it will be understood that the horizontal displace 
ment of the group of the type wheels 35 given by the 
servo-motor 3 is supplied to the magnetic shield plate 
as an angular displacement. In the example of the trans 
ducer 40 shown in FIG. 20, the output of the arithmetic 
circuit 39 and the output of the servo-motor 3 are al 
ways compared and the rotation of the servo-motor 3 
continues until these two outputs reach balanced con 
dition. 
The number of balance points in the transducer 40 is 

shown by the following equation. 
D : m(PwPs) ? NPW (6) 

wherein: _ 

D: the number of the balance point distributed in the 
rotational direction of the transducer, 

m: minimum value satisfying the relation m(Pw-PS) 
2 NPW (positive integer), 

N: number of the type wheel (positive integer), 
PW: ratio of the pitch of the type wheel (positive inte 

get), 
PS: ratio of the pitch of the typing space (positive in 

teger). 
Table 1 shows the relation of the above-mentioned 

Equation 6. v ' 

TABLE 1 

TERM‘ D m PW P5 N L (kPs) NOTE 

1 8 8 l l 8 8 A side print 
is producible 

D is small, 
however 

2 l6 8 2 l 8 16 L is a 
little large 

D and L are 
3 24 4 3 2 8 12 small and 

suitable 

4 36 3 4 3 8 l0% D is too large 
5 45 3 5 3 8 13% Do. 
6 40 2 5 4 8 10 Do. 
7 24 8 3 l 8 24 Do. 

In Table 1, L shows the total length of the type ring 
represented by the typing pitch as a unit. If the value 
of L is smaller, the loading inertia of the servo system 
is smaller. - 

In Table 1, item 3, that is, the case where D = 24 is 
the most suitable. The arithmetic circuit 39 and the 
transducer 40 in FIGS. 20, 21A and 21B comply with 
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Lcorresponding to III and 

8 
this condition. Referring to the arithmetic circuit 39 in 
FIG. 21A, the numbers of the type wheel are shown in 
I, II, . . . , VIII, and 24 balanced position of the trans 
ducer 40 are given by 39-1, 39-2, . . . . , 39-24. These 
outputs of the arithmetic circuit 39-1, 39-2, . . . , 
39-24 are supplied to the 24 primary windings of the 
transducer 40 via ampli?ers 39-la, 39-2a, . . . , 

39-24a, respectively, 
Arithmetic circuit 39 is composed as shown in FIG. 

21A, each of the output signals 39-1, 39-2, . . . , 39-24 
is obtained by means of AND gate circuits and OR gate 
circuits. FIG. 21B shows one example of production of 
one of the output signals 39-1. That is, the logic signal 
“1” is supplied to Q), , . . '. I in 
order every time the hammer 36 displaces to the new 
typing position. And the logic signal 1 is supplied to 
I, II, . . . , VIII corresponding to the selected type 

wheel. Every time, the hammer displaces one pitch, 
the logic signal 1 is supplied to , and the char 
acter to be typed is included in the type wheel III, 
and the logic signal 1 is applied to III. As shown in 
FIG. 21A, the output of the AND gate circuits 

> M is 39-3, and_this out 
put signal 39-3 is supplied via an ampli?er 39-3a to the 
corresponding primary coil of the transducer 40. Then 
the analog voltage which corresponds to the difference 
in the mechanical positions between the type wheel in 
cluding one pitch prior character kPWW, _ 1,] and the 
type wheel including the character to be typed KPMWH, 
is supplied from the secondary coil of the transducer 40 
to the servo-motor 3 via the servo-ampli?er 2. As a re 
sult of this, the type wheel including the character to be 
typed can be displaced to the next typing position. 
What is claimed is: 
1. Apparatus for determining a printing position of a 

typewriter in accordance with a position selection sig 
nal indicating the position of the type to be selected 
comprising: 

1. a transducer which includes: 
a. primary coil means composed of a ?rst plurality 
of ?rst coils which are arranged adjacent each 
other and each of which has an input terminal for 
receiving said position selection signal; 

b. secondary coil means composed of a second plu 
rality of second coils corresponding to said ?rst 
plurality which are connected in series facing 
said ?rst coils with respective predetermined air 
gaps between said ?rst and second coils, said sec 
ondary coil means having output terminal means; 

c. a shield plate which is made of a conductive, 
non-magnetic material and disposed in said air 
gaps and movable with respect to said primary 
and secondary coil means thereby to variably and 
selectively shield said primary coils from said 
corresponding secondary coils by dissipating 
eddy currents produced within said plate; 

2. a servo-motor which is connected to said output 
terminal of said secondary coil means and is driven 
in accordance with the output voltage of said sec 
ondary coil means‘, and 

3. a transmission mechanism which is ?xed to an out 
put shaft of said servo motor and moves said shield 
plate in accordance with the rotation of said shaft 
so as to feedback information of mechanical posi 
tion of said servo motor to said transducer and 
drive said servo motor‘until said output voltage 
reaches a predetermined voltage. 

a - s 
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2. Apparatus for determining a printing position of a 
typewriter according to claim 1 wherein said shield 
plate is mounted for rotation about its center and there 
are a plurality of pairs of said ?rst and second coils ar 
ranged circumferentially around said center, wherein 
said shield plate has the form of an Archimedes spiral, 
and the magnetic coupling between said ?rst and sec 
ond coils is varied in accordance with the rotation of 
said shield plate. 

3. Apparatus for determining a printing position of a 
typewriter according to claim 1 wherein there are a 
plurality of pairs of said ?rst and second coils arranged 
linearly, wherein said shield plate has a triangular form, 
and the magnetic coupling between said ?rst and sec 
ond coils varies in accordance with the linear displace 
ment of said shield plate. 
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4. Apparatus for determining a printing position of a 

typewriter according to claim 2 wherein said trans 
ducer includes one each of said ?rst and second coils 
which are arranged so as to have an electromagnetic 
coupling coefficient independent of the position of said 
shield plate, said one ?rst‘ coil being excited with the 
same polarity as the other coils of said primary coil 
means, said one second coil being connected with a po 
larity opposite to the other second coils of said secon 
dary coil means so as to shift said output voltage of said 
secondary coil means and said servo motor is rotated 
in the normal or reverse direction depending upon po 
larity of said output voltage compared with said prede 
termined voltage. 

* * * * * 
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