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The authors of the article created two-measured electromagnetic sensor for simultaneous
dimension of linear and angular transferences with the alone sensor. The unfold of the sensor is
shown on the picture 1. The present sensor contains the cylindrical magnet conductor 1; inside
of the magnet conductor allocates the ferromagnetic rotor 2, which has form of thin-walled
demi-cylinder, the unfold of which is represented as a rectangle.

In the longitudinals grooves 3 of the magnet conductor 1 have sections 4 and 5 of the
primary winding excitation and sections 6 and 7 of the second winding for dimension of linear
transferences, along the longitudinal axle of the transformation. In diametrical allocating
grooves on the internal face of the magnet conductor 1 allocates sections 8 and 9 of primary
winding excitation and sections 10 and 11 of the second winding for dimension of angular
transferences B relativity of the second winding for dimension of angular transferences 3
relativity of longitudinal axle of the rotor 2 revolving of the transformation. The sections of the
second winding for dimension of linear and angular transferences are connected by means of the
differential scheme. The sections 4,5 and 8,9 of the primary winding are connected connects in
each pair sequentially- compliance and are fed from the strain source of alternating current.

The inductive transformation of linears and angular transferences works in the following
form.

In the initial position of the rotor 2, when it allocates symmetrically of relative sections 4-
11 of primary and the second winding for dimension linear and angular transferences in the
sections 6,7 and 10,11, difference of the electro moving power is equally to zero.

During a turn of the rotor 2 around axle on the corner B, for example, by direction of an
hour pointer is enlarged area of a sections recover 8 and 10 by means of the rectangling
ferromagnet's rotor 2 and suitable is lessen area of a recover of the sections 9 and 11 of primary
and the second winding for dimension of angular transferences. Therefore in the section 10, the
electro moving power value is enlarged, and in the section 11 is lessen and supporting a signal
AE,, proportioning transferences of angular AE, of the rotor 2 on the one of outsides of the
transformation.

Electric magnet fields @', of each winding system made by each system of winding are
fase-paralled and are closed up as on picture 2.

On the basics of the picture 2, thickens of middle projection of the goof depending on a
depth of electromagnet field in the magnet conductor solid. During research is definited that a
depth of electromagnet field in steel is option 3 mm, when alike 50 Gz.

During the middle projection of the goof in a two-side electric-magnet field, then it
thickness can be approximately 5, 6 mm.

And so in the middle projection the electromagnet field can be described by means of
serials differential in the expression of second sequence for linear transference chain, where H is
a symbol as H,. The thinness of the middle of the projection, where is marked the point O.
During X=+d and 4,=A4,=A the last expression is written in the view:

H| =2Achkx (1)

During X=d, Hly = Hgém =H; and to definite 4 and write the expression of the magnet
which is closed up over the middle projection with Hy’ have:
cDi — zﬂﬂolzéemao thkd (2)
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The magnet conductor is directed to the conductors @, and @, For finding these sells
the coordinate system is replaced to the point O,, which is the outside phase of a moving magnet
contact.

In this field face is described as the same by means of the serial usual differential
expression.

H' =Be" +Be™ ?3)
The field can not increased at the end in the envisaging section of the moving magnets
conductor, therefore B=0 and the expression (3) is writen in the view:

H' =Be™ (@)
From the decision of the elecrtomagnet field expression will be
H,=H, 1lzmeiky1 ®)
The magnet conductor ®,' with a appliance (3) has the view:
®; = pptoH,yy, a0 (L—e ) k (6)
The magnet conductor @,' is defined of the same:
q)lz = poH, ., - e_kAl) (7

The magnets @/’ is allocates in the right point of aerial expanse of the transducer, and @’

in the left point of aerial expanse. The left and right points are taken relatively of middles
projections of the grooves.

Using the principle of the magnets sell continuous for elementary magnet small pipe,
where (during that) one section is on the areas X=0 , and second section is on the middle of the
right aerial expanse, well get the following expression:

/ By Hls dx
Hyo =% = a0 ®)
d3x1 2 dx;
diy® = dy, ©)
After definition the integrating constants will get:
X, = ShkA Sia; Shky, (10)
From that expression will get:
axy
o ShkA (11)

Appreciate (11) in (8), and to use (4) and to express giperbolic cosines by means of the
presentqgs functions and after some transformations will get the following:

I 2shkMheag |, Hip,e 22
nh T g Lo 2b1 (12)
By means of (10) is definite Shky and Chky and write their as presents functions and use for
2kyy
e

the approaching expression
1+L =1+-L
q 2q
And after some calculating will get the following
I _ 209shkA F[
no kb2 12m 14 (X a)mo} (13)

With use (13) will find the magnet conductor, of passing over magnet expanse, which write in
the view:

e, 5= ,U;UOHI

a
12s k Rby

arctg {Zmo (by—a+ x)} (14)
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The magnet conductor in the left side of the winding is definite of the same method.
During dimension of the liners transference moving magnet contact is getting transference by
axis and therefore recluse of the winding system 2 is enlarge and the winding system 2 is lessen.
Therefore the expression (14) for the magnet conductor of passing across the winding and write
in the view:

4my (by—ax)
1-4md {(by—a)2-X2] (15)

D, 5 = ppty "5 (“°+Z) H/, arctg

2m

And magnet conductors D y,6 » of passing across 2,2" have the view:

S ianE

Fict. 2. The electromagnet field round a sensor

4mg (bg—a)

(e Z) !
D 5 = ppty 5= Hy, arctg 4T (bo-a)? 7] (16)

The systems of dimension the wmdmg 2 and 2' are connected by differential scheme, therefore
inducting the Electro moving power in these Windings will be:

4mg (by—a)
1-4md {(by-a)?~ X7 | 17)
E is proportioning transference of moving magnet contact by the exit Z. By means of the a for e
said Principe we find magnet conductor of passing the 6 and 7 in the chain of angular
transference, which writes as

AE, = —jW, oup, —; Mz -0, Z arctg

(by+X)*

®yxy = Il’lll'lo kxg HlyzmarCtg

dmy (ayg—a)
1-4m} {(ao —a)?-7? } (18)
Electro motive force of inducting in the clutch's of dimension the winding systems 6 and 7 are
connected between thenselves by the differential scheme and therefore

4my (ay—ar)
1-4m? {(ao —a)?-7? }
where X=/4R,, R,. is the external radius of the moving magnet conductor; /# isthe angular of a
turn. Therefore AE, is directly proportioning turn angular of the moving magnet conductor.
From (15) and (18) is followed that between dimensions chains of linear and angular
transferences has a functioning link.

AE, =~ jW, o 7= H,y,arcig (19)
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During a perform a condition /-my’{a- o }*>>4msZ° can get a minimal mutual
influence between dimensions chains.

As shown (17) and (20) 4E; and AE, values can be written if the values H,»,! and Hjs,
are well known. Using the status of common current for 1,2,3...n counters (pict.2) and Principe
of the magnet conductor continuous finds tensions and to determine to the expressions (17) and
(19) will get the Electro moving power formal in each exit of dimensions chains, which writes
in the view:

. 2 upgcoZ LW,
AE =—Jj HHo %o " X

1 == OWo {Lrapy2a{nopm }o-{"Lm}n

4m0{bo—a} (20)
X
arctg 1-4mé{(by-a)*-X %}

— 1 2 pptobo X LW,

AE, =—joW,,

ke {L+aY2a+{noum ¥ +{"+m}n
(21)

dmy{ay—a}
mg{(ay-a)*~2}

X arctg

Geometrical dimensions of the magnet conductor received by the formula (20), (21) can
compensate inter influence among dimension chains.
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