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U. S. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

• Block Italic Transliteration Block Italic Transliteration

A a  A a A , a P p p p R , r

B 6 5 6 B, b C c C c 3, S

B B  B .  V , v I T  T m  T, t~
r r  r . G,g y y  y y U , u

• 0 D, d 0 ~ F, f

E e E a Ye , ye; E, e* X x x z Kh , kh

~ XC ~~ Zh , ~h L~ ~ I) q Ts, ts

3~~ 3 ,  Z, z ~-1~~i Ch , ch

k1i ~ 1, 1 W w  LU Sh , sh

~ P a 1, y L4 u4 11/ iq Shch , shch

• X x  K , k b b

I) f l  A L, 1 M si Y , y

I i M , m b b  b b

H H  N H  N , n B a  9 3  E, e

0 o O, o k] io Yu ,yu

f l n  h a  P,p  H a Ya ,ya

*~~~ initially , after vowels , an~ after’ b , ~; e elsewhere .When written as ë in Russian , transliterate as y~ or ~~~~.

RUSSIAN AND ~UGLISH TRIGONOMETRIC FUNCTIONS

Russian English Russian English Russian English

sin sin sh slnh arc sh sinh~~
cos cos • ch cosh arc ch cosh 1
tg tan th tanh arc th tanh 1
ctg cot cth coth arc cth coth 1
sec sec sch sech arc sch sech 1
cosec csc csch csch arc csch csch

Russian English

rot curl
lg 

logI
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ELECTRODYNAIIIC PULS E GENFPATOR

A. I. Bertinov and D. A. But

Moscow Order of Len in Aviation Institute imeni sergo Ordzhcnikidze

This invention is in the area of obtaining electric power with

electrod ynamic pulse generators and concerns the improvement of

generators.

We already have an electrodynamic pulse generator in which the

potential energy of compressed gas is transformed into the kinetic

energy of a moving metal piston, and then into electric power

liberated on a load by magnetic field deformaticn. The generator

consists of an acceleration shaft, a vindin~ in the form of a
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multiturn spring, and switching devices.

The purpose of this invention is tc create an electrodynamic

pulse generator with improved energy conversion efficiency.

This is achieved by havin g the single—row winding attached to

the wall of the shaft at one end , and tc a mobile flange which can

move along the axis under the effect of the excess gas pressure — at

the other end. The gas flows through pipes from the channel of the

shaft into the cavities formed by the fla nge and the shaft , which

widens in the vicinity of the winding. The faces of the winding turns

are not covered with insulation.

The figure shows an overall view of the electrodynamic pulse

generator.

The generator consists of high— pressure or combustion chamber 1,

acceleration shaft 2, working body 3, sprin g w inding 4, pn euma tic

t~rake shaft 5, load 6, switch 7, nonpow er com m utator 8, ca pacitor

bank 9, flange 10, insulating bushing 11 , spark plug 12, bypass pipes

13 and 14, compartmen ts 15 and 16, control chokes 17 an d 18, safet y

valve 19, main blower line 20, an d dampin g spring 21. Phe gene rator

is positioned in space so that the bottom ot shaft 2 and cham b er 1

are lower than the coil.
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winding Is is a spring with close spacing made from a

highly—con ductive light elastic alloy (e.g., Aldrey). The uninsulated

faces of the winding turns are machined to a high finish. When the

spring is compresse d, they come close toge ther, providing good

electrical contact between the turns.

The faces of the turns are coa ted with com merc ial silver in

order to decrease their contact resistance. The front of the winding

4 is attached to flange 10, while the rear rests against the inner

• face of the  insula t ing  bushing 11. The metal  work ing  body 3, which  is

a piston, has open holes on its per iphery (not shown in t he  f i g u r e ) .

Load 6 is directly connected to the clips of wind ing 4 t h rough

a u x i l i a r y  switch 7 , which  switches the  c i rcui ts  and has a

characterist ic operating time of w ithi n 1 0 6  s. This swi tch  can be an

ignitron, for example. Besides load 6, capacitor bank 9 is connected

to the cli ps of winding 4 through the auxiliary commutator 8, w h ich

similar to switch 7. Any current collector which requires shor t,

high—current , high—voltage electric power pulses can be used as the

L 
. 

load.

• The generator operates as follows.

~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ . •
- - • _______ —.



.._~ 
_________ 

‘ ‘ .±_ “
~~~~~:. 

—

DOC = 2092 PAGE 4

A por tion of the compr essed gas or fuel mix ture is introd uced

in to  chamber  1 f r o m  a special container , t h e n  igni ted  b y s p a r k  p lug

12. The compressed gases accelerate w o r k i n g  body 3 in gu ide  co lumn  2

to the necessary ve loci ty ,  on the  order of 300 1,/s. At a ce r t a in

point  in t i m e , the  precharged capacitor bank  9 is connected to the

w i n d i n g  is, so tha t  the m a x i m u m  possible exc i ta t ion  cur ren t  f lo ws in to

the wind i ng when body 3 fl ies up to it , c r ea t i ng  a solenoidal  axia l

magnet ic f ie ld  is created.

At a certain point in time during the movement of the working

body, by pass pipes 13 and then 14 are connected to the hig h—pressure

cav i ty  of shaf t  2 and compression wavez are  propagated in t hem .  The

• point of connection of pipe 13 to the s h a f t  2 is selected with

conside ration of the velocity of the compression wave, the velocit y

of the body 3, and the mass of the winding 4, so that when the bod y

flies up to the winding — when the excitation current in the windi ng

is the maximum — th e forces of pressur e in com par tment 15 press up on

f lange 10. This comple te ly  compresses and shorts the windi ng. When

f l ange  10 is l i f ted up,  the  compressed gases escape from compartment

15 through the slit which fo rms  between t h e  f l a n g e  and the projection

of h u s h i n g  11 , w h i c h  t h u s  l imits the action of the force of the  gases

on the f la nge and the  w i n d i n g .  The increased induct ion in the  gap

_______________________ ~~~~~~~ _______________  
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between bod y 3 and the short—c ircuited winding 4 is accompanied by a

considerable increase in the current in the latter.

The value of the total current in the win d ing is the maximum

when body 3 approaches the lead from winding $~ At this time , the

compression wave propagated in pipe 14 increases the pressure in the

compartmen t 16 until flange 10 is released , and spring winding U is

also released. This coordination of the mechanica l processes is

achieved by the appropriate selection of the points of connection of

pipes 13 and 14 to shaft 2, the ratio cf their cross sections, and

also the control chokes 17 and 18. The release and opening of winding

4 with a high current leads to a marked increase in the voltag e on

its clips and switches load 6 into the working mode. Switc h 7 is

closed at this tim e, while commutator 8 is open. The energy of the

compressed magnetic field is transformed into electric power which is

liberated on the load. Thus, win ding U is a ccmtina tion of an

excitation win d ing, an arm ature winding, an in d uctive accumula tor,

and a power commutator. Here power commutation is not concentrated on

the contacts of any one device, but is uniformly distributed over the

coils of the wind ing. This greatly facilitates its realization.

There should b e enou gh turns in wind ing 4 to ma ke the vol tage on

the load divided by the number of turns smaller than the sum of the

anode and cathode voltage drop for the winding materia l in the
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corresponding gaseous medium, when this conditicn is not satisfied ,

networks of interturn discharges can originate directly on the

winding. The tine constant of curren t attenuation in the winding

4—load 6 c i rcui t  must  be of the sa me orde r of magni tude  (or lo wer) as

the time taken for body 3 to leave the winding. The body must

somewhat lon ger than the wind ing in order to satisfy this condition.

A fter leaving win ding 4, body 3 enters the shaft of pneumatic

brake 5 and slows dow n to a complete stop due to the compression of

the gas in the shaft. After the body stops, it returns to its

original position, and the entire cycle is repeated.

Subject of Inven t ion

This  inven t ion  is an e lectrodynamic pulse generator consis t ing

of a shaf t  in whic h a piston moves freely, a cham ber which

accelerates the piston, a chamber w hich brakes the piston, and a

single—row winding arranged coaxially and flush—mounted on the inner

wall of the shaft between the chambers. It differs in that in order

to raise the energy conversion efficiency, one end of the sing le—row

wind ing is attached to the wall of the shaft, and the other — to a

mo bile fla nge whic h can move along the axis under the effect of the

excess pressure of the gas which enters through pipes from the
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channe l  of the  sha f t  in to  the cavi ty formed by  the f l a n g e  and tha t

por t icn  of the shaft which widens near the winding. Here at least the

faces of the  t u r n s  of the wind ing  are nct covered wi th  i n su la t ion .
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