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LOGICAL EZLEMENT

by

N. P, Brusentsov

Submitted Februery 22,.10,698409/26 =t the Comu:ittee on Inventions and Disco.
veries at the Soviet of liinisters USSR

Published in Bulletin of Inventions il0./,1962,

Known ure logical elements for the real:lzation of logical functions ity algebe
raic coambiration of input amperec-turns, rinde on the baszis of a high speed megnetic
amplifier with pulsed current feeding on one core and one diode (ferrite-=diode tranc.
former type element),

The proposed logical element is distinguished by the facs that to eliminate the
shunting effect of the winding, to rrevent return of information into the preceding
stage and to stabilize the amplitude of the output current pulse and the out.
put circuit of the element in sequence with the diode and secondary winding of the
core is connected a nonlinear resistor of the stabilitron type, coumon for all ele.
ments of tho machine (block) and cornected to linesy,feeding the elements current
pulses, and shunted by greater capacitance,

The principal schematic of thé described logical element is given in drawing,

In the arrangement the amplifisr 1 axocutes the lorical operation AeB znd empli.
fiers 2 and 3 arcpear t__o be buffer elements at its inputs, Into the output cireuit of
the amplifier 1 (of the losical elenent) in-series with diode 4 and sezcondary wind.

ing of its core is connected a nonlinear resistor 5(2), on which on accouni of the

power currents and on account of the curreats , flowing in the courmunications circuit,

FTD=TT-62-1500/1+2 1



-

i3 produced a stable vclizpe E, shutting (closing) diodes 6 and 7 in the co:Tunica.
tion circuits, In order that the vcltage magnitude E should depend little upon the
information transmitted over the corzmunicaticn eircuits, the resistor Z should have a
voltampere characteristic of stabilitron type,

The employment of & nonlinear resistor is for the pur,.ose of uttaining the follow.
ing goala,

During mecmetic polarity reversal of current 1 with current 4 and in winding 8
originates an E-F acting in direction of conductivity of diode € and creating(at
Z70) a current tending toward m.gnectic polarity reversal of the core in state ®1%-
the effect of returning information into preceding state. This effect, in addition
to return of information, is harmful also by the fact, thct a considerab.le part of pulse
current energy 1 and the power in place of it, in order to get to the cutput of
amplifier 1, scatters over diode 6, ruggedizing its thermal condition u:nd the out.
put of amplifier 1 ceasing being a source of stzble amplitude currente

To eliminate these harmful phenomena produced on the reststor 2 by curreat i
and iyy the IC voltagé?'&xould be precater than toe amplitude of EMF induced in wind.
ing 8 under the effect of current iyy.

In case vhen A =1, and B = 0y under the =ffect of current iy m.gnetic polarity
reversal affcct only the core and current i, originates while current i, = O, W:-nstic
reversal of core 1 under the e¢ffeet of current i1, produces the phencmenon ot_ e
closing in winding 9 acting in direction of diode 7 conductivity and creating (at
Z = 0)a current countera;:ting tho magnetic polurity reversal action of cwrrent i,
ia vinding 8, This leads to prolongatior‘in mignotic polority reversal of the ccre,

To assure glven magnetic polarity reversal time it is necessary to railsc the current
:la of the input signal sc that all the losses in the resiriction circuits will de
compensated, i.eethe s.huntirg action of the latter,

This harmful shunting ie eliminaied, if resicstor Z was seleccted so,that the

FTD=-TT=6201500/1+2 2



e gy

[y

megnitude of volicgu E on it exceeds the EP amplitude originating in the resiriction
windingse

Furthermore, at sufficient magnitude of voltage Z ~nn resistor Z the influence of
resistance changes of diode 4 on thz durztion of the output pulse 1s‘considerab]y
woaker, .

In this way, in the deseribed logical elenment i3 v.;liz;dnated the shunting effect
of restriction windings, return of information into the precedingz stage with a
simultaneous inecrecass in amplitude stability of autput current mlses, which broadens
the field of anplicziicn of similar logicel clements in mi:thematical scalae

Object of invention

Logiczl element to realize loglecal functions by algebraic casbination of input

copere-turns, mads on the basis of a high speed mognetic wizplifier with current pulSe

feeding on one core and one diode, characterized by the fect, thet, for the pur-
pose of 2li inating the shunting offeet of restriction windings,return of informa-
tion intg the prece’ing stnge ond stebilization of -mplitkde of cutput current nulse,
into the ocutput circuit of the clement in cerdes with the Aiode and secondnry
winding of the core is counected a norlinear stebilitron type recistor, corzion for

all elements of the machine (block), tomnected o pow.r lines, feecding elements

vith current .pulses and shunted by creater capacitance,
g Rakde

Schematic drawing
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