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EXPLOSIVE-BAGNETIC GENEAATOR

A. I. Pavlovskiy, R. 2. Lyudayev, L., W. Plyashkevich, and Vv, Ye.

Gurin

The iavention pertains to devices for obtaining poverful brief
current pulses, in particular to generators of a special type in
vhose output circuit a pulsed electromotive force is induced as a
result of a change in the magmetic flux which encoapasses the output
circuit amd which occurs with the explosive deformation of the
generator®s prisary circuit. Such devices are usually called

explosion-aagnetic generators (VAG).

In a number of cases where slectrical eaergy is used, a gain of
considerable power for a short period of time is required froa the
source. Traditional methods for obtaining a pulse of electrical
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energy of teas and hundreds of kilo-Joules with a duratioa oa the
order of several units or dozens of aicrosecoands is redeced to the
eaployaeat of massive and avkward capacitor banks. The large
diseasions and veight of such systems vhich cause their sebstamtial
fizxed nmature and high cost as vell as the transieat processes which
inevitably accompany an increase im disension amd a complicatioa in
electrical comsunications are serious shortcoaings which hasper the
eaployseat of traditional smethods in an entire series of sreas for

the use of poverful electrical pulses.

As an altermative for traditiomal sethods, receatly methods have
been developed for the generation of electrical pulses which are
induced in the conducting output circuit of the generator as a result
of a change in the magnetic flux vhich permeates this circuit dering
the explosion deformatiom of a closed prisary conductiag circcuit
wvhich encompasses the magaetic flux which is initially created by
some method and which capture this flux during its deforamation. The

use of chesmical sources of emergy such as explosives aloag with an

electrical source which serves to create the initial magaetic flux
peraits us to create ecomoaical gensrators of powerful electrical
pulses vhich have considerably saaller disessions and veigkt per unit
of output power. The siamplicity and compactaess of these geaerators
are completely compensated by the necessity to restore the explosive

unit of the geamerator after each operatiag cycle.

i
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VHG °s caz be employed in all fields of electrical eagiaecerinag
and physical studies vhere poverful heavy-curreant electrical pulses

vhose repetition time does not play a substantial role are required.

Bxisting VHG's have limitations on the value of the resistive
load aad the time for energy transaission. The inclusion of an active
load in the output circuit of the gemerator is egquivaleat to
iacreasiag the internal resistance of the generator wvhich reduces the
magnetic~-flux maintenance coefficient and lowers the effectiveness of )
the explosive’s energy comversion to electrical energy. Purthersore,
the tine for the increase of the current ia the load canaot be made
less than the operating time of the generator without losses and this

substantially liaits its field of application.

The purpose of the invention is to :Qduco the tise of curreat

build-up in the load and reduce the effect of the load on the
operation of the generators as vwell as to simplify the design of the
generator. This is achieved by iatroducing into the circeit which
connects the load with the output circuit of the generator a
coamutating device - an explosive contactor which closes the
sscondary circuit of the load oaly at the last stages of the

deformation process of the genmerator's primary circuit.
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The camtactor consists of a rod amd disk which are iaseulated
from one another and which have been inserted into a ceatral
cyliadrical tube vhich is part of the generator's primary circuit aad
is filled with explosive from a directiom which is opposite to the
direction ia vhich the detonator is located.

A longitudinal cross section of the proposed explosion-sagaetic

generator is presented in the drawing.

The primary circuit of the generator coasists of a copper spiral
1, toroidal electrical conducting surface 2 vhich is the prisary
viading of the transforaer coanecting the prisary circuit with the
load circuit, and a conical part 3 and central tube 8§ with the
explosive charge 5 located within it. The secondary vindiag 6 of the
transforaer is wound with cable, one end of which is short-circuited
vhile the other is connected through disks 7, 8, and 9 with the load.
pisk 9 is separated fros part 3 by an insulator 10. A rod 11 soldered
into the disk 9 is separated froa a copper disk 12 which is pressed
into the tube 4 by a thin insulation strip 13, desirably
polyethylene. .The capacitor bank 14 and controllable discharger 5
cosprise a circuit vhich provides the iaitial magnetic field in the
prisary circuit of the generator.
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%hea the VNG operates, a magnetic field is created in its
primary circuit and then the ignition and explosion of the explosive

occur. The successive deformation of the primary circuit and

conpression of the magnetic £field which is captured by it occur.

Accordingly, at this time the iacreasing sagnetic field penetrates
freely into the openrn circuit of the load, more exactly iato the
secondary winding of the transformer wvhich pertains to this circuit.
it the end of the explosion process ths sagnetic energy proves to be
virtually cospletely concentrated inside the toroidal surface. When
the front of the letonation wave reaches the disk 12, the strip 13 is
punctured and the secondary circuit is closed. The moment of closing
can be regulated by varying the leagth of the rod 11. Begimning with
the noment of closing, a reduction of the current in the prisary
circuit leads to the induction of an electromotive force im the
secondary vinding of the transforaer and to the excitatioa of curreat

through the load.

Subject of Iavention

1. An explosion-magnetic generator which contains a prisary
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closed electrical conductiag circuit, 1load circeit which is comnected
vith the primary circuit, a circuit which provides the imitial
sagnetic flux vhich is captured by the primary circuit, aand seaas for
the explosive deformation of this circuit vhich easure the
coapression of the magnetic flux captured by the circuit which is
distinguished by the fact that, to reduce the timse for current
build-up in the load and lower the effect of the load on the
operation of the generator, the load circuit contains a norsally open
explosive contactor which is connected with the means for explosive
deformation of the primary circuit and the closing circuit of the
load at the last stages of the generator s operation under the effect

of the explosion®s products.

2. In accordance with paragraph 1, the device is distinguished
by the fact that to simplify the construction of the gemesrator, the
coatactot coasists of a rod and disk which are insulated froam one
another and are iaserted into a ceatral cylindrical tube which is
part of the primary circuit of the generator and filled with

explosives from the direction vhich is opposite to the side in which

the detonator is located.
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