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SUMMARY

The actuality of the work is proved, the aims are determined and the considered
solvable scientific-technical tasks in the dissertation are formulated.

The comparative analysis of the existing principals, means and methods of control
and measuring technique is carried out. The prospect of using electromagnetic initial
transducers is determined.

The classification of the electromagnetic initial transducers and the analysis of their
merits and demerits are given.

On the basis of the analysis the use of the constant magnetic energy without a
magnetic conductor in the speed transducer is determined to be perspective.

The classification of the inductive initial transducers by the design feature is given.
The classification of the sources of errors for the case when the constant magnet acts
like an excitation winding is made up.

The metrological characteristics of inductive transducers are estimated. It is
determined that the influence of the field with the magnetic induction of 5*10™ Tc
gives not more than 0,2% of errors.

Theoretical footings and principles for constructing a three dimensional initial
transducer of angular movement and velocity are considered. It is proved that the
quasi-cosinusoidality of the magnetic field of a spherical form makes possible to
actuate electromotive force (emf) in the closed circuit in case of its insignificant
angular rotation, since it causes changes of magnetic linkage.

Devised is the generalized coordinate method for determining a triangle area for
the case when on the sphere of R radius is placed the contour made of winding not
belonging to the big circle of sphere giving the possibility in case when three
coordinates are known to calculate the value of the area, which is in direct proportion
to the emf.

For the special case the same problem is solved by determining the changes of
mutual induction, when a constant magnet is substituted by the contour with direct
current.

By the experiment it is determined that by introducing additional sections in two
measuring contours of hollow semisphere, besides the contour placed along the
perimeter, the maximum sensitivity of the transducer was increased 1.5 times on
average and made 27 mB/’.

The physical footings of constructing a two-sided indicator are considered, the
principles and peculiarities of control are substituted by the visual information.

The two-position indicator using ranked hollow cylindrical by form and radially
magnetized magnets is developed.

Hollow cylindrical by the form and radially magnetized magnets ranked with the
variable polarity provide steady state of the indicator elements after cutting off a
control impulse and therefore securely preserve the previous information even when
the vibracion effects on the indicator.

The peculiarities of such control system are investigateded, and it is determined
that when impulse control damped vibrations stipulated by the influence of numerous
parameters take place.

The specified equation of motion caused by the influence of the control impulse,
which takes into account the principal acting factors: moments of force -
electromagnetic rotation, dry friction, moment of viscosity, torsion, is made.

Some methods of control are proposed for minimizing a number of vibrations.

vii



The principle of constructing a multi-layer generator of low power consisting of
axially magnetized constant magnet of a torus form is given. The prospect of its use
in heavy industry for converting the mechanical energy of the idle rotating axle into
the electrical energy is proved.

The original principle of the generator construction, its excitation and connection
of the ends of fixed coils gives possibility to use the generator as a source of current or
power.

The basic results of the dissertation work were published in 14 scientific papers,
they were approbated on 3 international conferences, 3 patents were taken out and 2
scientific-research reports were made.
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©sbs®mo 1.1

JAM0IGMN06RTIBOIH(™MdISOL 3SIMMBROL 3H(MIGS3Id0
©sbs®mo 111

“OH00YOHN06©I30IHMBIOL A50MMZEoLEMZ0L 3MmodlosEvyH
Bobggo®fitgfotmer  H3semgdl dmGol

DECLARE FUNCTION simps2!(a!, b!, n!)
DECLARE FUNCTION simps1!(fil!, a!, b!, n!)
DECLARE FUNCTION f1!( fil!, fi2!)

DIM SHARED d, R, delt, mu0, alpha, halpha, n, PI

PI=3.141592

d=0

R =.038

delt=.73

mu0 = 1.2566E-06

alpha =0

n=10

CLS

FOR i = alpha TO alpha + PI STEP PI1/ 18
rez = simps2(i, i+ P, n) * mu0 * delt * R * R /4 / PI
PRINT USING “Alpha=###.### M1=#.### 75 1/

PI * 180; rez
NEXT i
END

FUNCTION f1 (fil,fi2)
fl = COS(fi2 - fil) / SQR(d * d + R * R * ((1 + delt *
delt) — 2 *
delt * COS(fi2-fil)))
END FUNCTION

FUNCTION simpsl1 (fil, a, b, n)
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s = fI(fil, a)+ fI(fil, b)
h=(b-a)/2/n

FORi=1TO2*n-1STEP2
sl =s1 + fI(fil, a + h * i)
NEXT i

sl=sl *4

FORi=2TO2*n-2STEP2
s2 =s2 + fl(fil, a+ h *1)
NEXT i

s2=82%2

s=(s+sl+s2)*h/3
simpsl =s

FUNCTION simps2 (a, b, n)
END FUNCTION

s=0

s1=0

s2=0

s =simpsl(a, 0, PI, n) + simps1(b, 0, P, n)
h=(-a)/2/n

FORi=1TO2*n-1STEP2
sl =sl+simpsl(a+h *1, 0, PI, n))
NEXT i
sl=sl*4
FORi1=2TO2 *n-2STEP 2
s2 =s2 +simpsl(a+h * 1, 0, PI, n))
NEXT i
s2=82%*2
s=(s+sl+s2)*h/3

simps2 = s

END FUNCTION
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MOHM0YHN06I30OHMdOL godmmzemolsmzol Lodg@EMmools mgMdol
30056 IMdOMBgdme Bsbggs®mfitghotrme M35¢gdl dmMol

DECLARE FUNCTION simps2!(a!, b!, n!)
DECLARE FUNCTION simps1!(fil!, a!, b!, n!)
DECLARE FUNCTION f1!( fil!, fi2!)

DIM SHARED d, R, delt, mu0, alpha, n, PI
DIM SHARED betha

PI=3.141592

d=0

R =.038

delt=.73

mu0 = 1.2566E-06
alpha=10

n=10

CLS

FOR betha=0TO PI1/2 STEP PI/ 18
rez = simps2(0, PI, n) * mu0 * delt* R * R /4 /PI
PRINT USING “Betha =######t M2=#H#H## 7]
betha / PI * 180; rez
NEXT betha
END

FUNCTION fl (fil,fi2)
fl = COS(fil) * COS(fi2) + SIN(fil) * SIN(fi2) *
COS(betha) / SQR(d * d + R *
R * (1 + delt * delt — 2 * delt * COS(fil) * COS(fi2) *
COS(betha) + SIN(fil) *
SIN(fi2)) - 2 * R * d * COS(fi2) * SIN(betha)))
END FUNCTION

FUNCTION simpsl1 (fil, a, b, n)

s=0
s1=0
s2=0

s = fl1(fil, a)+ f1(fil, b)
h=(-a)/2/n

FORi=1TO2*n-1STEP 2
sl =sl + fl(fil,a+h *1)
NEXT i

sl=sl *4
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FORi=2TO2*n-2STEP2
s2 =82 + fl(fil,a + h * i)
NEXT i

s2=82%*2

s=(s+sl+s2)*h/3

simpsl =s
END FUNCTION

FUNCTION simps2 (a, b, n)

s=0
sl1=0
s2=0

s =simpsl(a, 0, PI, n)+simps1(b, 0, PI, n)
h=(b-a)/2/n

FORi=1TO2*n-1STEP2

sl =sl+simpsl(a+h *1, 0, PI, n)
NEXT i
sl=sl*4
FORi1=2TO2*n-2STEP2

s2 =s2 + simpsl(a+h * 1, 0, PL, n)
NEXT i
s2=82%2

s=(s+sl+s2)*h/3
simps2 = s

END FUNCTION

cxli



sbs®mo 1.1.3

9HM090000609J309MMd0l godmmgmolangols Fobsigmgdam
©gAdgd056 @jomgdl dm@ols

DECLARE FUNCTION simps2!(a!, b!, n!)
DECLARE FUNCTION simps1!(fil!, a!, b!, n!)
DECLARE FUNCTION f1!( fil!, fi2!)

DIM SHARED d, R, delt, mu0, alpha, n, PI
DIM SHARED betha

PI=3.141592
d=0

R=.038
delt=.73

mu0 = 1.2566E-06
alpha=0

n=10

CLS
FOR betha=0 TO PI * 2 STEP PI/ 18
rez = simps2(P1/4,3 /4 * PI, n, n) * mu0 * delt * R *
R/4/PI
PRINT USING “Gamma =####t# MI=t#.## 7,
betha / PI * 180; rez
NEXT betha
END

FUNCTION fl (fil,fi2)
fl = COS(fil) * COS(fi2) * COS(betha) + SIN(fil) *
SIN(fi2) / SQR(d * d + R *
R * (1 + delt * delt — 2 * delt * COS(fil) * COS(fi2) +
SIN(fil) *SIN(fi2)) *
COS(betha)) - 2 * R * d * COS(fi2) * SIN(betha)))
END FUNCTION

FUNCTION simpsl1 (fil, a, b, n)

s=0
sl1=0
s2=0

s =fl(fil, a)+ fl(fil, b)
h=(b-a)/2/n

FORi=1TO2*n-1STEP 2
sl =s1 +fl(fil,a+h *1)
NEXT i

sl=sl *4
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FORi=2TO2*n-2STEP2
s2 =82 + fl(fil,a + h * i)
NEXT i

s2=82%*2

s=(s+sl+s2)*h/3
simpsl =s
END FUNCTION
FUNCTION simps2 (a, b, n)
s=0
s1=0
s2=0
s=simpsl(a, P1/4,3 /4 * Pl, n)+simpsl(b, P1/4,3/4
*PI, n)
h=(b-a)/2/n
FORi=1TO2*n-1STEP2
sl =sl+simpsl(a+h*1i,PI1/4,3/4 *PL n)
NEXT i
sl =s1*4
FORi1=2TO2 *n-2STEP2
s2=s2+simpsl(a+h*1i,PI/4,3/4*PI, n)
NEXT i

$2=s82%2
s=(s+sl+s2)*h/3

simps2 = s

END FUNCTION
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DECLARE FUNCTION simps2!(a!, b!, n!)
DECLARE FUNCTION simps1!(fil!, a!, b!, n!)
DECLARE FUNCTION f1!( fil!, fi2!)

DIM SHARED bg, d, rls, Rbs, mu0, alpha, n, PI
DIM SHARED pl, p2

DIM SHARED r1(0 TO 3), Rb(0 TO 3)

PI=3.141592
d=.004
bg=.0015
rls=.026

Rbs =.036

mu0 = 1.2566E-06
alpha=10

n=3

CLS
FORi1=0TO3
rli)=rls +1i * bg
Rb(i) = Rbs +1 * bg
NEXT I
FOR alpha=0 TO PI STEP PI/ 18
rez=0
FORp1=0TO3
FORp2=0TO 3
rez = rez + simps2(0, P1, n)
NEXT p2
NEXT pl
rez=rez * mu0 /4 /PI
PRINT USING “Alpha =####t# MA=HHH N,
alpha / PI * 180; rez
NEXT alpha
END

FUNCTION f1 (fil,fi2)
fl1 = rl(pl) * Rb(p2) * COS(fil - fi2) / SQR(d * d +
rl(pl) * r1(pl) + Rb(p2) *
Rb(p2) -2 *rl(pl) * Rb(p2) * COS(fil - fi2))
END FUNCTION

FUNCTION simpsl (fil, a, b, n)
s=0

sl=0

s2=0

s =fl1(fil, a)+ fI(fil, b)
h=(-a)/2/n
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FORi=1TO2*n-1STEP 2
sl =sl +fl(fil,a+h *1)
NEXT i

sl=sl *4
FORi=2TO2*n-2STEP 2
s2 =s2 + fl(fil,a+h *1)
NEXT i

s2=s2%2
s=(s+sl+s2)*h/3
simpsl =s

END FUNCTION

FUNCTION simps2 (a, b, n)

s=0

s1=0

s2=0

s = simpsl(a, alpha, alpha + PI, n)+simpsl(b, alpha,
alpha + PI, n)

h=(b-a)/2/n

FORi=1TO2*n-1STEP2
sl =sl+simpsl(a+ h * i, alpha, alpha + PI, n)
NEXT i
sl=s1*4
FORi=2TO 2 *n-2 STEP 2
s2 =s2 +simpsl(a + h * i, alpha, alpha + PI, n)
NEXT i
s2=s2%2
s=(s+sl+s2)*h/3
simps2 = s

END FUNCTION
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DECLARE FUNCTION simps2!(a!, b!, n!)
DECLARE FUNCTION simps1!(fil!, a!, b!, n!)
DECLARE FUNCTION f1!( fil!, fi2!)

DIM SHARED bg, d, rls, Rbs, mu0, alpha, n, PI
DIM SHARED pl, p2

DIM SHARED r1(0 TO 3), Rb(0 TO 3)

PI=3.141592

d=.004

bg=.0015

r11=.026

Rbb =.036

mu0 = 1.2566E-06

alpha=0

n=3

CLS

FORi=0TO3
R1(1)= 1 *bg
Rb(i)= 1 * bg

NEXT i

FOR alpha =0 TO PI STEP PI/ 18

rez=10

FORpl =0TO3
FORp2=0TO 3
rez = rez + simps2(0, PI, n)
NEXT p2
NEXT pl
rez=rez *mu0/4/P
PRINT USING “Alpha =####t# MS=H##H# 7,
alpha / PI * 180; rez
NEXT alpha

END

FUNCTION f1 (fil,fi2)
fl =rl1 * Rbb * COS(fil - fi2) / SQR((r1(pl) - Rb(p2)

) * (rl(pl) - Rb(p2) +rll *rll

+ Rbb * Rbb -2 *rl1 * Rbb * COS(fil - fi2))

END FUNCTION

FUNCTION simpsl (fil, a, b, n)

s=0

s1=0

s2=0

s =fl1(fil, a)+ fI(fil, b)
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h=(b-2a)/2/n

FORi=1TO2*n-1STEP2
sl =s1 +fl(fil,a+h *1i)
NEXT i

sl=sl * 4

FORi=2TO2 *n-2STEP2
s2 =s2 + fl(fil,a+h *1)
NEXT i

s2=s2%*2
s=(s+sl+s2)*h/3
simpsl =s

END FUNCTION

FUNCTION simps2 (a, b, n)

s=0

s1=0

s2=0

s = simpsl(a, alpha, alpha + PI, n)+simpsl(b, alpha,
alpha + PI, n)

h=(b-a)/2/n

FORi=1TO2 *n-1STEP2
sl =sl+simpsl(a +h * 1, alpha, alpha + PI, n)
NEXT i
sl =s1*4
FORi=2TO 2 *n -2 STEP 2
s2 =s2 + simpsl(a + h * i, alpha, alpha + PI, n)
NEXT i
s2=s2%*2
s=(s+sl+s2)*h/3

simps2 = s

END FUNCTION
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DECLARE FUNCTION simps2!(a!, b!, n!)
DECLARE FUNCTION simps1!(fil!, a!, b!, n!)
DECLARE FUNCTION f1!( fil!, fi2!)
DIM SHARED bg, d, mu0, alpha, n, PI, r11, Rbb
DIM SHARED pl, p2
DIM SHARED r1(0 TO 3), Rb(0 TO 3)
DIM SHARED dk(0 TO 3), cs(0 TO 3)
PI=3.141592
d=.004
bg=.0015
rl1=.026
Rbb =.036
mu0 = 1.2566E-06
alpha=0
n=3
CLS
FORi=0TO3
rl(i)=rls + i * bg
Rb(i) = Rbs +1 * bg
dk(i)=1* bg
cs(i)=1*bg
NEXT i
FOR alpha =0 TO PI STEP PI/ 18
rez=0
FORpl =0TO 3
FORp2=0TO3
FORp3=0TO 3
FORp4=0TO3
rez = rez + simps2(0, PI, n)
NEXT p4
NEXT p3
NEXT p2
NEXT pl
rez=rez * mu0 /4 /PI
PRINT USING “Alpha =###.### MO=#HHH# 7,
alpha / PI * 180; rez
NEXT alpha
END
FUNCTION f1 (fil,fi2)
fl =rl(pl) * Rb(p2) * COS(fil - fi2) / SQR((dk(p3) -
cs(p4) ) * (dk(p3) - cs(p4)) +
rl(pl) * rl(pl) + Rb(p2) * Rb(p2) -2 * rl(pl) *
Rb(p2) * COS(fil - fi2)
END FUNCTION
FUNCTION simpsl1 (fil, a, b, n)
s=0
s1=0
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s2=0

s = fl1(fil, a)+ f1(fil, b)

h=(b-a)/2/n

FORi=1TO2*n-1STEP2
sl =sl + fl(fil,a+h *1)

NEXT i

sl=sl * 4

FORi1=2TO2*n-2STEP 2
s2 =s2 + fl(fil,a+h *1)

NEXT i

s2=s2%2

s=(s+sl+s2)*h/3

simpsl =s

END FUNCTION

FUNCTION simps2 (a, b, n)

s=0

s1=0

s2=0

s = simpsl(a, alpha, alpha + PI, n)+simpsl(b, alpha,

alpha + PI, n)

h=(b-a)/2/n

FORi=1TO2*n-1STEP2
sl =sl+simpsl(a+ h * i, alpha, alpha + PI, n)

NEXT i

sl=s1*4

FORi=2TO 2 *n-2 STEP 2
s2 =s2 +simpsl(a + h * i, alpha, alpha + PI, n)

NEXT i

$2=s2%2

s=(s+sl+s2)*h/3

simps2 = s

END FUNCTION
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