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Authors of invention G. A. Sipaylov and A. V. Loos

. Applicant Scientific Rescarch Institute of Automatics and Llectro-
‘ mechanics of the Tomsk Polytechnical Institute

Electric Machine Source of lmpulses

The invention belongs to the electric machine sources of impulse
supply that generate single and repeating impulses, used, for example,
to create strong magnetic fields, for heating gases by impulse currents,
and for other purposes.

The known synchronous impact generators are generally made as

% nonsynchronous-synchvonous machines. 1In order to nroduce the greatest
possible impact power ,before the generator is loaded, the main mag-
netic flux of the machine is increased by forced excitation. As a
consequence of the large time constant for the exciting winding and
the strong screening effect of the damping contours of the rotor,
however, the increase in the main magnetic flux occurs in a long time ;
reaching tens of periods of e.m.f. of the generator. The increase in
the main magnetic flux is accompanied by considerable losses. This
causes a reduction in the kinetic encrgy reserve of the machine rotor.
The screening effect of the damper winding also limits the production
? of magnetic fluxes that are considerable in quantity directly before
the machine is loaded. All of this significantly limits the impact
power of the known synchronous gencrators.

In order to increase the immact power of the generator, the exci- {
! ting winding is placed on the rotating part of the auxiliary mag-
netic drive. 1Two windings are placed on the fixed part of the mag-
netic drive. They are shifted in relation to each other by 90°. Here
the damping winding of the rotor is common for the two magnetic drives. i

- The distributed phase winding of the main magnetic drive is excitoed by
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currents in the generator damping winding that develon during shorting

of cach of the stator windings of the auxiliary wmagnetic drive in

sequence in time, at moments when its penctrating £lux equals zero.
The drawing shows the clectric schematic for the impact synchronous

s.enerator where 1 is the exciting winding on the auxiliary mapnetic
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drive, 2 and 3 are the windings on the fixed part of the auxiliary
magnetic drive that are shifted in relation to each other by 90°, 4
and 5 are the damping windings, 6 is the phase winding on the fixed
part of the main magnetic drive, and 7-9 are the commutating equipment.

Phase winding 6 is connected to load 10 through the commutating
equipnment.

In the initial state, the contacts of the commutating equip-
ment 7-9 are oven. Excitation voltage is fed to the exciting winding
1 and the generator rotor turns with rated velocity. Electromotive
force that is shited Dy 90° in phase is induced in windings 2 and 3.
The currents in the damping windings 4 and 5 of the generator equal
zero and there is no e.m.f. on winding 6. The genedator idles with
slight losses equal to the idling losses in the auxiliary magnetic
drive.

At the moment in time when the flux penetrating winding 2 equals
zero, and its e.m.f. is the maximum, the commutating equipment 7

is sworted. At this moment in time, the axis of wincing 2 and the
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longitvudinal axis of the rotor are perpendicular. During the sub-

sequent turn of the rotor by 90°, their axces coincide and the {lux
created by the exciting winding trics to penctrate the looo of winding
2. However, a current develops in this winding which tries to pre-
serve the value of the flux coupled to it equal to zero. This current
causes the apoearance in the rotor windings 1 and 4 of a current

whosc size is inverscely proportional to their scattering resistances.
Since scattering resistance of exciting winding 1 is considerably
greater than the scattering resistance of damping winding 4, then the
flash-up of current practically develops only in the damping winding.
At the moment of coincidence of the winding axis 2 and the longi-
tudinal axis of the rotor, it reaches the maximum value.

At the moment in time when the winding axes 3 and the longitu-
dinal axis of the rotor are perpendicular, while the flux that pene-
trates this winding equals zero, the comnutating apparatus 8 is
shorted. In this case, there is a symmetrical short-circuited system
of windings 2 and 3 on the stator which, with further rotation of
the rotor, guarantees a constant current in the damping winding 4
(without consgideration for the active resistances). The current in
the damping winding creates the main magnetic flux in the main mag-
netic drive, and an electromotive force appecars at the outlet winding
6. The time for establishing it equals the time for increase in
the current in damping winding 4. It is one-fourth of the e.m.f.
period. '

At the moment the next e.m.f. half-wave starts, the generator is
loaded by closing the commutating equipment 9. After the end of the
current impulse in the load, the commutating equipment 9 is opened.
Then in time sequence, at the moments of transition cf the currents
in windings 2 and 3 through zero, the commutating eauipment 7 anjﬁ
is opened. The generator again idles.

Subject of Invention

The electric machine impulsc source that contains a synchronous
generator with cxciting winding of direct current and damping winding
on a rotor, with distributed phase winding of the armature on the

fixed part of the main magnetic drive, connected to the load through
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the commutating apparatus is distinguished by the fact that in order

to increase the impact power, the exciting windine is placed on the
rotating part of the auxiliary magnetic drive. Two windings that

arc shifted by 90° and are short-circuited by the commutating apparatus
arc placed on the fixed part of the magnetic drive. At the same time,

the damping winding of the rotor is common for the two magnetic

drives.
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