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‘ The Boatnar at the Dop: rtmeat of Procision Meohanics of the Inctitute
i of Machine 8clence, USSR Acedemy of Solences, has Leen working since Janu-
. ’ ary 19%. In the course of 19€ the Seminay has met 37 times and in the . |
" fATWL half of 1967 14 met 21 yineq,
The Seminar 44 working with the Dept of Approximte Caloulations of !
the Mathematios Institute, UssR Acadeny of Soioncen, and with the Labora=
tories of Lleotrigal Modeling of tﬁo\?ower Institute iment 0, N, Krekighan.
ovexiy, USSR Acrdomp of Scionces, wgrlm-n ‘rom the USSR Acndeny of Solencen

and rrom wrious rosearch and project orennisationg studying culoulating=

eolving eonstructions are taking part {n the Seminar, Tho Seminar ddeounses f

protlems conneoted with the theories, Gonstructions, accuracy, practicel ap=

Plioa:ion, and development of various caloulaun‘-nlving machinge, Various

Rothode of solving mathematieal prebleme are surveyed. The work dene 4n

'T. } 1945 {n Lhe Seminar wae dosoribod in the Journal "lgvestivh 888
f ! (No 8 for 1944 and ¥o 5 for 1947), A ghept 110t of the works of ihe Bomte
,a; aar in 1947 40 given below,

reouired the intesrntion of second-order differentinl souations, which wag
sarried out by the Adame=Stormer method, Sinae in ceriain oases this method
required many und extremely diffioult caloulations, he subatituted o more
raticna) method proposed by 8, 4, Irakov, a Professor at the Moccow Btate
University, mhe leoturer desorived in detall the schemes of the solution
when bot: methods were employed and &raphiocally 112ustrated the advantage
of Kagakov's method, 0. P, Xiumer'y leoture w-g Published in No 5 of NIy

. ventlya(O!'@ Al sssnﬂrm 1047,
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L. 1. Outenmakher reported on exteting met!.ods of measuring various

Phenomena fond (v electrical modeling, Buch prencuena 6an be developed

in'e ‘lree tTOUPS!  not verying {a time, pertodieslly depond ‘i, upon time,

VAEYiRg {n time neacrding tr any law, Relitive to neasurencnty of phenor=

ens in the first Eroip the lecturer desorilied (he most applierule methoed

of meagurement we oompenration == with a4 diae itedon of dte praaticrl no=
aomp'ishment in the form of a trnueforver scheme. 8ueh a mothod perndt 8 waulte

9%@ to oltain the recult of meas.rement in three slgniflean: figures, Leator

L. 1, Quteawe'ther fecertLed the method, often ap lied in practice, of finde

ing teoliaece (linve of enual potential),

L. 1. Outenmakher reperted on sever:l exietin, melhed- of mensuring
phencuena of the second £roup, the maia one of whie)k scdue 8 Lo reotifying
At alternatin: aurreat and neredring 44 by a "zero BUHIRLUGY == & magnet o=
cleotrienl uppuratus, wiile g suffielontly recuite, Ite Lrvoratories of

Electrioni Modeling worked eut rpeolal reetdfying rowo Luy reed apsa

the ure of eleetrs tubes wiieh permiie one o meprure Ve pemartly o,

i reetified cwrrent,

' In order to et rid of the €efeots inherent in this method =e rectifie
entd ne of Farmoniee of high orders ard dht\fé}i:nl by these of the main pree

i 8ult == wrloun epecinl met'ods and siditional apparatus are employed, Bo=

sider the Ceeerdlnd mettodn for measuring periodic alternnting current, the

lecturer named sovernl more Apparatis! a masmetodynamis vectormeter of ori-
i4unl deedpn, a Wetiineter, and othern elvins a great seloction of measuring
enne dapeqdine upon the conoreds ¢indiiicnp of measurement ,

For the mensurement of ouantities varying in tine aceording to any law,
| , there exiwts the method == of univorsal appliontion but gelden uméd for unsa
MeAAUretients ~- of mempuring By means of the osoillograph, Benides thig

method thore 1a a more freouently used and more applicable methiod of measur~
! ing voltage according to accuracy, as explained in the followingt the mea=

suring appar-tus s switohed in momontarily and the average value of the

i
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i Teading (o taken; t'e momentary switehing ta of the AppalFtup g effeced

| Ly u mechanical op eleotrionl arrnncement,

' Destdes the Tepory #n the methode of measuring eleetrieal nu ntitioe,
, I 1, Outenmekher lectured on thne {ntroduation of nolinesiity tnto eleg-

trical models with eleotronie Anplifiere, whict. presents addi*!inal pupels-

: ‘ bilities {n the solutien of Bathew ' loal predlens by eleotyical modeling,

A seriee of leotwres were delivered by ¥, v, Mayorov, a worker tram

the liceeow Power Inotitute tment Neletov, He leatured on thy euloulating=

so0lving mac':inee warked o4 At the Power Institute tment Molotov, The pe=
oullarity of these machines, s deseribed bty Mayorov, s the employment in
them of one of the taoic elements of +¢ tachogonerator == namely the D,C,

dynato with a shunt viadiag for exaisatLon,

Puruarly tachogenorstors were coployeld ng tachometors, but their ape

Plication in the circuits ¢ unlc'unung-nolvlng; mchines opencd great pog=

sililitian, The voltage of the trohosenerator reprenentiny (vonam) funge

tions of several owniition cau Yo utiliged ae the produot of four "eo=mul=
tiples,"

anotier peculiarity of the oaloulating=golvin~ maohinet propursd at

HED 48 the employment of prosily potentiometere =-- namely, ordinury 'lnear

botentiometera but Mprzeiled off" by connestion of the varioue parts of the

i

e i e o

e

shunting woaig ances,

Auwxiliriy elaments of Lhe culo\xlaung-nolving machines decerd.ed Ly

: Meyorov are the electronic re-ulrto: of speod nad the elecironie anplifier,
A

The principle coverning the nctlon of tho machiacw, whidh vere lootured

i on by Mayorov, is bused on the ¢ampensation mathed of mensurement, Balanced
t

volirgus aro fued inbo the input of the electroniy amplifier which Plays the

Il role of n spoed moaourer, From the output of this amplifier the ourrent en=
| 4 tors the exoltntion winding of the driving motor, In this way is the depen=
dence of the motor'g spesd upon tlie - exedtatlon ourrent attained, Ons of the

' advanta, es o: thene caloulaung-aolving machines is the independence of the
|
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% oporation upon the oscillation of voltage in the network, in eenuuunﬁ of

which there wag no necessity for oiabilietng Ariangoments,

| The lecturer discussed ir detall the prinoiple governin: the agtion of
‘ the aalau.lulne-ulv!.nc machine with the tachocenerator, whigh Permita one
: $0 porfom Hlgobraisal Opera’ fone and differantiation,

! The second réport of F, V, Mevorov wam on the description of the four

typen of potentioneters employed in eleetrieal cnleuluum-ulvi.-g machines

and on thely peouliaritivg of Preparaticn: 1) INOAr == with p runner elide
(or ourser) that moves 1y a enn mechaniem accordin: to a definite law;

2) fleured o frregulrrly shaped; 3) with a veriable piteh of (he coil wind=
ingi 4) electrienlly m’rgmum,.

In hle third report, Mayorov dlngugged for a while two Creoe wvhere elegs
‘ronde amplifiere use ompl-yed in cnluu‘.uung-nolvtng machinest
1) the application of cleotronie suplifiers us coro 1:dlor tora in bridee

schemen ;

2) the npplication of amplifiors ag vleucats in onloulatd w=Rolving ma-

chines,

] The lecturer introduced a regulation scheme with a2 amplidyne-gonerator
us (onolnntor). where the Aaplificaiion wag offacted by the geme anplidyne with
s feedbnck in the form of n tiret derivative,

I, A, Vil'ner reporied on the nomog:aphing of analytical funotiong of

& complex virinble, The lecturer briefly touched upon the method of oquila

iged (uompennatod} Pointe, widely uged in oniineering, Next he dvelled in
detaldl upua tho nomosruphing of paneral systemo of wurious clasges and gave
. the oconditions negcessary for rectifiability of gonles in nomographing,

1, Ya, Aleushslkegytg lecture was on the Process of diagonel symmation in

& tabulator, He discoursed on the order of inelusion and on the funotions

execuled by the brugh Ylocke whioh 'dhcern' thie perforutions on the punch
) cards, Dingon.l Bummntion disousned by Alushekiy 1y employed in tig nume =

| leal fntegrdtion of differentinl equa‘ions on a mass goale according to the
% -
}’ -ha )
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Aduma=Btormer method, Te onleule lun fnvelvee A liige »MberAtnnaul

W

\

eurves with virious etraight portions.

The Seminar heard L. Ya, Veyaluler's leoture on his met,od of tabu=
1ating  liaplicit functiens (beenuse of Neyehuler's illnass, his leature
wan read by A, A, Bunatyan), Ia the first part of his repuit tle legturer
dlooussed Ll tabula'ion of two funations u mnd v riven in x Any ¥ in the
form of two systemo and two eauati »a with aa imp'loit expression ln u and

v. An example of wuoh n onee ie enceuntered in determining the letiiute

and lory ttude of poedtion iocorclig tu rndlo direotion finding Emr. onlled
; "palang" in Ruuuﬂ of 1rdle stntions or nccording to astronomickl cbser=
vations,
of
This probtlem of t.nbulauon,\i pliedt 7une lone ie solved L/ oreating

two Lables of coryec.ions (adJnnmonn) for u aonglant value of one of the
given funotione and varyiae values of -he other. A sultaubdle interpretation
of this method of utiliming the tnbles wus used by the leoturer in searche

ing for the point of juncture of \1:e two curves, mfter which a lorisontal

1ine intersecting bot' ocurves is drawn, and in solving the obiaihed trinngle
whose sides conatitute the corvections, In Lhe tecond rart of the repert
the lecturer dlgcussed the tabula'ion of one funation with four wurinbles,
8, K, Neslukhovakiy reported to the Seminar on one erloulating=solving
machiie Gusiened for solving a constant dependence of a cextain form,
In the oreation a;‘ this machine it was impossible to go according to
the method of modeling, eince this method coanot give aocuracy above three

pignifiount figures, A distinguishing peculiarity of the onloulating=solv=

ing machine is the materialized oleotrioal tables of trigenometric functions
exaouted in form of & perforated, or punched, tape wound on a metal drum from

which a brush block "percelves®, or tnkes off, the value of the funmotion with

an securady of five places after thu dooimal point. In order to decrease the
dimonsion of the drum, use 4s made of the principle of the ¥indexing hend,"

Vi or grnduator, A complete rotation of the drun corresponds to a 10° variation

14 1]
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in the arguaent, after vhioh 0n axial displacement ia oarried out, In this
BAnner the whole range in 90° 4u packed in nine iande, dn eonecquencey of
which the angles VAIY emoothly through several minutes,

The vuluss of the trigonometric funotions taken up the brushes onter,
Uy means of electromagnets and vire shafte, the keys of & atendaid ealou=
: hung-lolving rachine, The secoid dletinetive feature of the machine {4
the electromechanical bond Letween the tablos and the prob}.ol-lolﬂ.ng in=

stnilation nnd do.ween the 1at ar and the feeding installation whioh re-

produces the cegult Ui vhe tape. The whole procoss of tke operation g
eantrolled from ong ddetrilutive resdating inntallation of Lhe can type,
The processes of set ing up the outpul duta dnd the caloulation ovarlap
each other,
- M
I. I, Rapoport renorted o dtrronnuauns machaniamg [,2 complete tranp-
lation mado of ong of hio articlen dp nvauahlﬂ. A alnple friotional nooh=

j“} enion used us a tachoueter Meuaures Lhe speed as the first derivativo of the
‘ displucement, In the 6aoe where a variable velooity de Beacured, such a
method glves an error in the readings ednce one differentiatos the sun whioh
consdutn of the fundamental mersurement plus certain doviatiohe from this
measurement und the problem roduces to diﬂonntueine the averags value and

to exoluding secondnry (eubtle) phencmens in the form of superpositions,

I, 1, Rapoport analysed the solution of this prodlem for various laww

governing the m:asurdment speed and propoged schencs involving
auto-~frictioh and differentiale whick enhanoe the acoursoy of measurément,
In appearances Lhat were held after the lecture ¢ wap noted that the
lecturer Proposes a conparatively slightly convenient method for & tracking
( following) system in the foru of feedback input proportional o the angle

of separntion which gives-ungtabdle operation for sharp impulses of the dif=
ferentiated auantity and for gmall degros of damping, There &re more oon-
venlent methods of toedbnck input in the form of derivatives,

I -6 =
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Soveral sesstons of the Beminar were devoted to the acouracy of calw
oulating=solving dovices, Thr opening speech wao made Yy ¥, O, Bruyevich,
He noted that the preblem of acouracy must be set up ac tlat rirstly, there
ie the posaibility of foresdght, that i, 4t should Lo pussitle to predict
Agouracy according to tolerance limite and deeign; and seoondly it should
be posrible in thw o mpleted machine to evaluate the acoursoy and eompare
1t with the acowrsay of anoller machine, The concept of 80CWRAOY must have

definite phyelenl elgnificance and must be convenient to handle i. piuctice,

Tho wuet wignificant value in the sreklem on acouracy is the error in
position of the mechanien, Howevor, the abeclute and relative errors cannot
be taken beyond he eriteria of uoouraoy,

M. 0, Bruyevieh proposed to eonsider oriterion of acouracy us the ratio

of a) the integral given over practicrl limits of urror with respect to the

dieplucomont of a given member to b) the full displacement of the given
me:Ler, This eriterion genernlly ohuractorimos the ounlisy of the mechanism,

Next, I, 8, Oradshteyn evaluated Lho acouracy of caloulating=-solving
devicos by proceeding from the relation of two errors == namely, the errors
of the same device ms rolated to the errer dus to the disorete assignment

of output data. In other cases I, 8. Oradshteyn proposed to relate the er-

A et

rors between the input, solving, und the output parts of the entire device,

As a rosult of encuiny discussions it was olarified that in thy main this

procedurs eannot charcoterise the acouracy of the entirve calouwlating=solving
anparatus, The relation mmong the various errors of the prodlomesolving de=
vice in the optimum case onn bo referred to the quostion of thu raticnmal or

irrational sonjunction of eomparable parts of the device, The disoussion

on the provlom of oriteria of rocuracy will be deferred to the end of 1947,
. R.poru on the .aacumcy of tootied whaols were made by O, ¥, Koregkov
Laﬁthor of I.hu nreich] and N, P, Zakasnov, The former leotured on the
I errors of oylindrical toothed wheels in the case where they are memufas-

l tured acocording to diffsrent systems of tolerances and gave a comparative
-7 -
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ovaluation of various departmental noriua.governiig defeots of manufacture
of toothed wheels,

N, P, Zakasnov reperted o existin: wethode of increasing the acourasy
of toothed mechanioms, Present methiods of inoreuslng the aocouracy of toothed
whoele, Lecidas decreseing the limite of tolersnce ia manufacturing, involve
"adjustmont", that is, An ascenlli.z in suoh a way that the action of the

orsors or d-feots appenr a mintmua, I, P, Zakmsnov talked on various forme

of adjustment of toothed wlaole having value in wos’ onoee and decreass in

the aotlon of the most harmiul erioy == nanely, the e:oentricity of tiothed
wheels, By way of illustrating numerical ausntitles he compared varioue
forms of adjustments,

M, L. Bykhovekily lootured on his work of olurifying the iivestiwation
of acouracy in diffarential analysers, Bs roported on his method of wetting

up the fundamohtal equations for the determination of \lie srrors, in an ana-

lyser, that are in a finlte system of ordiuaiy diffvron.ial equations conneot=
"’3 ing the primary errors of the mechanism, Ho also reported on a method of

, statistical analysis of thess ecuatione,

: At one of the sessione of the Seminar, M, L, Bylkhovekiy eave an inform-
ative report on the automatic cnloulating-analytionl mohine at Hazvurd Uht=
versit,, which was constructed under the direction of Prof, 0, Alken . The
novelty of thie muchine wns the comdination of onleulathon with high uoouracy,

The machine onrries out elementury arithmetical operations and inspeotion

in tables of transcendental funoti ns with 25 significant figures, The ma=

chine oon.nine an intcrpolating Llosk, A tupo automutically registers both
i the nolution and tho suscession of operations performod, Tie originality
! of the machine 18 the testing of results by means of u special “c-aunhr
~boekenimvor aftor every 20 oycles,
The sessions of the Seminar in the first hulf of 1947 wore concluded
by & report by L, V., Kanterevich (Leningrad) on the approximate ocaloulation

! | of the elgen-values of mntrices mnd integral enuations, which oscur in the
I
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problen of determination of tha freruencies of small vecd'iaticas in n ;yn-
! vem with £ Tindte auwsber of degreccs of freedom,
Ia the sclution of thiie provlem 4t ip necessary to derive the genora=
ting operutor hy epocial means,
The oidebnality of L, V, Kantorovich's proposed mothod of finding the
| opaiAtoy ‘ivelves the employment o° Ltevalive methods of success!ve approxi~
| mationa wideh ¢ives Ln comp yison wit' o'ler applisations great advantages,

vopeednlly 1. wmase onlenlations,

Sunitin Sovemver 1947, thu Seminar resumed ite work, In the nenr Tu=
ture tho Seminar proposes to take up the otudy of the following prollemsi

1) Bolutlon of mithemetdical problems o punch=c:id machires

2) The nocurnoy of several very important mechnnismy for example,
toothed mechuniems,

2) Several methods snd proilems of approxiumnte enlew'silong,

1) Information concernin.- worke on the automstieisation of enloula=

tions in the USSR and in foreign countries

~=END-=-
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