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-F1L/BIB/52/29

BIBLIOGRAFHY ON SERVOLECHANISNS
(CLOSED-L00P SYSTZS)

PREFACE

Cempiled and issued monthly by the Ministry of Aviation, TIL.1(b),
Leysdown Zoad, Yottinghe=, Lendon, S.E.7e with monthly euther, and annual
euthor end subject, indexes.

Covers periodicals, preprints, reports and other literature abstracted for
August, 1563,

Journals and periodicals frca which items have been abstracted should be
available through the usual librery channelse

Itexs bearing the suffir TiL,4(2) or TIL.(2) are taken froa Cozconweslth,
1ASA, and other Poreign reports chbiainable frems:-

Pirnistry of Aviation,
TIt.4{a) or TIL.(2),
First Avenue House,
High Holborn, Lendon, WeCeds

Then reguesting such docuzents, retrieval will be facilitated by quoting
the P nusber, CRB number cr other accession nuzber included against the
iten.

tezs bearing the suffix TIL.1(b) are taken frea AGARDIpublicitions ‘or
British reports obtainatle from:—~ ’

Binistry of Aviatien,
TIL. 1(Db),
Leysdowvn Roed,
Yottingham, Lordon, S.EB.9

Itezs bearing the suffix FOL refer to patent specificaticns, reference to
which may te male at the Patent Gifice Library:
British patent specifications wzy be purchased froms-

ki

Patent 0fZice (Sales Branch),
Crancery Lane,
cslon, V.C.2e Price 4/63. eache

An Appeniix centains a list of rew books, publications, etcs, noted during
the current month.
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.'[TO"J'STG LD LETLL GOIEROL

SPZCIALIZED SYST=S 1D MR JPPLICATIONS

1253,6.5.8.%.
»iznce in .Au,.tl-loop control
se of coxbined systems, nanely
Zeviaticn cc*:rol rinciple and the load control

rrineiple are uwsed simidbanzcusly: “fe inveriance with - acoureq
is re-Jized if “he condrucied systez structure is of the class of
strustures stabie unler wilinmited incre

increase of emplification coefficients.

SEISIPIVITY IT S&27PIZD-DATA SYSTENS.

2.P. Lindoril

I.2.2.E.fraus Aato Control, 0-cl
Sce itexn 523

c-£(2),120-125,4rr11,1963,0.S 0.

SOI3 &SPECIS OF S.8TLXG

G SCEEIES T FrZo3ilKX CONTROL SYSTES.

107, erch, 1063, Sormany.

A sy,
3 erier,
-

er:tmerstes the vorious serpling schemes
______ 3 _7-. isorete sysiezs, discissing sinply the nethcds of analysis

usz2lly exxlered. A Zetailed discussicn of two
~ortany "TlL.‘) shezss whieh 2-pesr in indusirizl and biological
TICeessss is Ty daor em-hiasis on pulse—~widba
refuleted fesdbach systexns =nd saopidng frequiency zcduleted control
systez me poper 2lso includes six vzrious zpplications of
sa te:s, together with discussicn of the theory developed
in sueh invssiigetions

10 ] Jj,'l.Suk.
_tc::er wnit {2P7) usay_l provides nsans of guiding
zissile zller i3 hes ‘oeﬂn Tired: in the past, the
i A',P'J was 1%s useful oubput per wnit of
54 t‘ 23 thoe succsss of & missile weapon
I.FJ* perforince, bit its performence
Tex Zvziuvztion of the JPU must therefore
ne ovorall mission Sbjective, the weapon systenm
the rezuirescrts this places on the
¢ requirenents, and the interaction
2o-sysiexs of ihe weapon system.

©n

]

cd ’.:::es

CPET L FICRET-=ZADTNG CONIRDL SYSTSX

D, N'Cormack

Contrel Ingnz,10(€),85-89,June,1963,0.%.
Sea itexz B25

A UXIFIEED APPROACE 70 SYITrES:S 0F IIXTAR SYSTEIS

P.P. Shirley
T.B3I.Trans AutedSontrel 20-3(2),11L20,.5ri1,1953,U.S 4.
ce itex 527
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FLIGHT CO:7ROL
Position

FUSL MIMTZATION IN FLIGHRD VEIOCLI ATTITUDZ CONTROL.
Teile FOy
I.E.E.E.Trons Auto Contro'l.,‘.C-S(a) 31,533,111 ,1963,0.8.4.

The prodlem of designing & s£in ~] e—-as ri ~1<1-bu-v flight vehicle
attitude controller to minimise control fuel consumption is
formulated in the frame-work ¢f s_,sL,e;. optirdzation theory., A
performence measwre consisting of the intezral-squore prosition and
rete ecrrors plus control fuel cimonded, with arbitrary relative
weipating factors, is employed, and Pontryezin's maximuz principle
is involzed to show that the centroller vhich minimizes this measure
is of the bang—off-bang type, Calculations ars presented, aid an

explicit desi[m solution given for the predlem of a minimum fuel space
vehicle attitude control.

STCTTESIS OF FEEDRACK CONIROLS USTiG OPIILIZSTICN THEORY -

o IXAMPLE

F J Ellert, Co'7. Merriam

T.E.2.5.Trons LutoControl ,i6-8(2),89-103 il 1953,1!.3 e
Tllustrates the use of ontinizition theory in the symthesis of a

lirnear tize--varying feedback conirol vy carrying out the design of an

aircereft landing system, the method ennlcred being the rarametric

exransion method. A number of different consrols are -mthesized by

sclocting differcnt functionsl ferms for t’*, weizhiting factors appearing

in the error index formulated fro:z verformzice requirements: these

centrols are compared by preseating the 1 ing trajectories of thae

aircrafte.

r)

i

FROCESS 06:7R0L (Manufactured articles znd cperational variablas)
Fosition

CTQO—«I{”ER.’&‘LIC POSITICIER STIL.TION,.

"{ P. uyong, G.te Tsilibes
Inf'tmm.uomrol Syst.,gG()) 145~153 ,2ay,1553,U.S .4,

Details are given in this schenmatic2lly i-LJS trated article of a
servo posi‘.:;onmg system comprising an eleciiically operated pilot

valve vhich con'brols a T)lStO”l":Cuu ted positicner: a blocl: diagran
1llu<'l:1‘av s the systen ad indieates how the eloctricall v—operated
pilot spezl controls pressures wiich thenselves control the piston
actustor position to produce a Teclback current. Jn experirental
rnodel of the system was construcied bBased on the reswdts of analogue
computer simulation, information from which was instrirental in
proiucing good egrecment between tihe mothezatical and experimental
medzls,

L.SER UAY RIVAL GYRO AS GUID.ICI DIVICE FOR S24, »~IR, SPACE,
Elect«Bning,32(L),290,4pril ,1963,U.S ke

& nev closed-circuit laser, developed By Sperry Rand Corps. UeS.h.,
=..y soon rival the gyroscope as zn subomatic tuidance device for
ships, planes, missiles and space velicless In operaticn, the
lazser produces twe counter-rotating light-bezms eonducted through
four heliuwz—eon gos tubes positioned to fex: the sides of a square:
four zirrers, three reflective and one pariially transparent, fitted
at the corncrs of the sguare bend the 13 ght beams eround the ring; at
one corner the two boamns are piciked-coff threush the partizlly
transparent oirrvor and fed 1*1;0 2 Jight-sonsing devices When the
turn-table ess e“bly representing a8 space vchicle is static relative
to the stors, the photodetector senses no differcnce in frequency
between the light beams: the srzllect rofztion of the assemdly,
hovever, will cause one beam to travel slirghtly furthar then the
other rownd the ring to close the circuit, thereby producing a

(continued)

2.
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FRCCESS. CONTROL

{Contd,)
frequsncy varistion in ik beszs prepoviionzl to the rate of
rotaticn. This difference (actually e mess e el *'a*e) way then
be ussel o 3 ntatls % of a wvericle to
% 2 11 ..lso nezsure the
e

ocr.ps 55,

Pcier

————

032030 TRECIST TIDUCTION 1R SPED.

7.7, Croipes-Cestz

Control Engnz,10(4),92-53,5une,1963,0.5.4.
Sce itexm 512

PHASE Y-*3‘3 C SYSEEM TR TIE GEIERSG 2UDID 42003 OSIILLINOR.
FeFe Jdresen

TeraScilLin stzu:.,LC-),}',.a—-T £,Arri1,1063,0.8 .0
»

Desm’ ves the design porimeter nd rerfur-ance of 2 sirple autecatie

,1..1‘01 Sy tricde esaiilzter in vhich

shom for 2 R 120852

cvel T Z the Z+ rcliage of the
ce circuil “ec*s no
nzither The fregicncy

e T - L P Tt id
T SR ODRATLICR A0 TRAYT ATDAY

RS ANRE LS L G SRS PR 0 IR S R 1Y
CoFe ';’cm?

donat Af S rx
Contreia(E0),00-22 yJuns 1253, UK,

The tirge rzin prosiens in the £

re~ulatcr in <hich the o
reference are cutlizad =z
temn ecouracy, (2
(3) widesired
vhich con oo

end tre co"l"‘:o }ii_ﬁ..; 2
&

i
trud"o.ng the

zh, descrited
uced by 1Q"-‘c!"erot
to Yl ;r:i" ion of a poly-
s $ives wn zrrangement with

‘C;' 2IC _Gﬁia';S COITROL WIIDIRIS U2 FRESSTIE 1D OYL FIOW,

wEranlek: Paeuzat.,15(5),115181,0 027
See itea 513

I FOR ITALTLIC CCITROL LLTUUITCR.

2.(44),301, 27 ,1973,7.8. 4,

actuaucr zolzlatss tha rover eutput of large atomie

"“:’SS""e vessel, the unit

s srelified Ty the ltonie

s7sten uses low-level

corntrsl the power piston that positions
(centinued
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te
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FR20ESS CORTROL
Stzed

LOSZED LOOP IPROVIS Y
Tecs waffner
cnirol Engne,i0(8),113,June,1963,0.8.4,

HRON0US MOTOR -CHARCTERISTICS.

G TRECISD IIDUCTION 0T0R SRunD,.
*os-Costa

963,U.S .

cd, inverter Ireguency is comzanded
‘en;’.ent, within iimits, on

or through a low-pass

~ultividr &001') raceives

on the zotor shalt, =zad one

cuciucy: ths forzer sets the

ite “hus the muldivibrater gensrates

o nul se ¢i emplitude 5, the duration

-le @ bebieen rctor pOblthn aad

tiiis pulse has a pericd of 2% Avo.

r‘l‘,' ’"n> Ceca cooporent, attenuated by,

he vslta ;e
filter: th

two si;r.—:ls, o

-.1

SCUTAOL WINTERS LI FRESSURE LT OIL FICH.

$63,U.8.4,

tures of electric motors is facilitated ty a machine

the correct nusber of windings, controls wrinding speods,

simatures, and shuts itself off vhen they are wound,.

: 'S‘*‘ Lf"e 2 verizble-sveed arrangerment for handling

taining o constent linear sreed irrespective

those reguiranents, thie system deseribed

cil cuit and sveed-zd justable oil

sguenced clectri cally.

:ZSSICIH FOR

1283,U.S .4,
red tronsmission these main
plonetary 594‘, and control
inpeller and three turbines;
tor:  in cperation, 211

pewers  Three forvaerd

< »averse, .,I‘..,_,.ng, end contrel system

are deseribed: 2 hill-hslding and anti~creep arrzngerent is

incerporatsd.  In buzes fitted with the *‘rf..nv“s::c*x, irrreved
coceleraticon, ecse of handling snoothness, and red noise and
szciie ha field tests indicate hizshly wear-
resistent friction ~ents, and servicing is sirmrles

Se
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znger is cng cf W.P Tost ele.,ic.’;'cary rrocesses on which

Tre action cf a three-~
Zescribed in detail,

LODJRD CELLS

saturated starndard
arebion 2t 28 C and
t‘.zar‘ 3 O 001 € vwith
rg 2ciieved by the
zting a temperature
its tc.:pera“c‘x‘e
ny 10-inch section:

as the rmain
rtion and reroval

fo P

LR FULCTIONS.

szr funcetions offers
ecr control systezs studye
rztories znd elsevhere oa the
with partisular
itacl consrol systezs.

z3eful ﬂnlv insofar as

zrhasis

¢ use of Beanett
tegrals:  the
s can then be given
ive vibliosraphy is

£5(765) ,552,2257,1963,71 K. )

FOTR

2,Pclende

lcs, using non-—
tently chosen
rinsiple that e
=1 swsten is statle

ited stability,
1563,7.K.)

¢ 1N COITROL SYSUEYN

: A~rs,1_1_-’;(£) 1096-1105,5un2,1553,U.%.
Con‘-ro_ sy ste,.s are considercd

saturation ncn-
ies separzted by & linsex

i
wiCTele

Beeauso
ter, distortion
{ continned)
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T 1 (b)

KYLISTS

saturation element is amplified, and changes
fundamental component by the second satureting
tnat the change so causzd produces a phase
saturating elsments; & joint dascribing function
rer the Twe zlezents is derived and used do rrzdict sustained
cs3ilisticns, These are found to be unstsble, and once disturded,
diverge to infini zoplitule: mnethods of excitziion ere exacined,

ari the amgl es of step finctions and sine waves which just excite
2ivergent oscilistions are detormined. The zover level of a noise

signzl which 2lso excites a divergent transient, vhen applied to the

irput of the systexz, is not dstermined; ean2lysis of the system when
noise Is Injzctad into the second saturating ele=ent indicates,
however, trhat noise has a stzbilizing influence.

TTRCDUCTTON 70 THF AVALYTICZL TREATIENT OF COZROL FROBLENS,
2D Lautenschlaser
- (20),79(20) ,505-513,15 Octs,1962, ustria.

Blexirodlasal

Sees itex 531

N T
Lo o2il

C¥lLIe SCNTROL SYSWRIS.
Lo Gell, W Vander Velde

2,0 EJSrans Subs.Sontrel, 5-5(2),1421 57, 0rr11,1053,0.8.5.

o t eycling ©zxdbacl: control systens is investigated
cractical analytic tool 1o Aetermire input-output
hracteristiecs, The natice of the dynamic response

: systoms is shown, ond a ncdel derived for the
haracheristics of the amplitule of the limit cycle:
ation is given for ecach o the principal theoretical

1ims

-
«a
3
3
;

results.

D OF IIVISTTIZATTIG AUTOIIATIC COITROL S¥STINS COITATLIG LINEAR

JOWEN TDOVSRLIATIE PIRAIETTERS,.

TeTe AuZOVIOT

¥, AL ey DI8 Inforn.Scre?52(CA),1962,U.K,

(Trarslatei from Tesinilt Moscow Univ., Seredfatezat.lelh.Fis.
Thniry(6),1955,0.5.5.R.)

Lutimatiz control syshrs exist vhich, besides containing constant-
er eclezents, may also possess one or mors wrose parszmeters
vory often these Yvariable' elezents are described

nme s

if? al equations, the coefTicients of which
ere Imovn functicns of timee  The study of e cocmplicated system of
Se sisting of a lerge nwiber of "constant' elements
icble' elerents, could be consifersbly simplified
A ple~ with constant~ elezents eguivalent to thex
in scme way: the stability and quality of contr-l of the system could
thm be siudisd by crdinary (e.ge frequency) cethois, developed for
srstens with sonstant perareters. It is obvicus that, for any given
fized miment in tize, replecerent of a varietls elenent by an
eculvelent 2cnstant one, is porfectly feasible: +ths present report
cresents the bzsis for the pessibility of the zbeve substitution,
and ruts forvard @ censtruction for the “ransfer function of this

TLY CCIPIISIEED METDITIE IN JUTOMATIC CTITTEOL SYSTELS.

e
Tiettrotecnics, 50{2),137-110,larch,1963, taly.
See 3ten 538
TEOTNICAT LIERARY
BIDG. 313
7o ABERDERI PROVLIC GROUND, MD«

STEAP-TL
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{I55YS8TS

STEP PROCEDURAE D AALYATNG CONTTROL SYST='S,

J3s Valstar

_:‘.strb.usvo'"ltr"l S_,'S..., "(/), 3”‘*37’::&’7,106},\.'GS.J\6
The author presants eleven steps wiich can sizplify the prodlem of
enalyzing a coatrol systen and detarzine its d"‘*:::z.c response:

these are as follov:s--— drew a bleck diazram; trace the signel,

22d sources of disturbance; re=draw the disgron in signal—eifect

ferr; lzbel ratas ’oe,..em locks with Imown signzl units and
ench bloclyy comprte the stesz

ranges; id J’ltl‘“" response {criz for

state gain for each blcoek ani the loop; compute the freguiency
spense curves for each hHlock; plet total-megnitule and ’co*«,l-
5 i :ate properiional

it
e curves Tor the couplete loop; "‘,gtd the ulti
a2d and Wltinnte period; exasmine cori nt
see that the chart is correctly dra*

(Aqﬂ'

cn Bode chart

.Js-h
L]

SYSTEH G.I FRON SIGLL FLOW GRAFIS.
S.H. Becker

ontrol Bamg,10(6),83-3y, :me,1963,10.5.4.

Zdthoush ﬁhc vower of ‘J.e sZ gn:l flow zraph methed has been well
recopnized by circuit Zesizners, its useMildness in the contrel field,
in sreference te block d::.:fr, 'S, has e

ar FI‘CC‘-C‘L:OJ. by cc:pam»tv_v:ly

This erticle nresents th initicns and rules for flcw
is, and shows how to construct od ‘e cxe Tor & Wardi~Lscnard
vem, Tinding open— ard closed~ locp s ¢ireetly freoz the flow

TESTIG 10R ; 38 T PRESEIICS O NCISE LD IOULINITURITY:
1 OULINEZNG :

LUATYSIS-SY:TRSSTS

SENSINTVITY I Si:FPLED-DJIL SYSTA!
L P. Lindorff
I.B2.3.2.%rmns J;\.ZuO-bC"AtI"Ol,.’C"‘ {2),120-125,4p11,1953,0.5.5,

Sxnzining the sensitivity of s .ﬁp*eu—-\ﬁt systems teo nlant varia-
tions end 103’1 distirbance in Seiis of twe i\«.-.,_e..w.l cenfisuraticns,
it is shomm thut The sensitivity functicn of such e systexz centaining
no centinuous fecdback is theoreticelly l mited if the plent
possesses low-pess rasponse chiracieristics,  Since the lizmitation

ba remove ceritinueus feedback, con
samrled—d gystem sconizining & continucus
ne L osons ty functicen is derived which
individual effectivencse ¢f the immer -nd outer locps

LV
systexn tlr*crcav rroviding the basis for a
z s Tieticn 1s then applied

S"“-? .’.SP' CTS OF S/2TLTH: SCITITS ILT FZ 030X COI'TROL SYSTENS.
I v—
2. e
1u~ :stec'mik,ji(}) ,28-107, 1arel1,1353 , Sernany.
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ST ESIS
2y

STITTESTS

DISIGT CF CPITEY OYLIZC COimRIL SYSTENS FOR NOMLIIESR PROCESSES.
C.-K. oones aad ctrers

entals,2(2),21~85,10y,1963,U.8 4
© desi \.,.1:*5 cptizun §ymazic control systenms for
i l5ivariable~ lincar end nonlinear processes by means
zar contrcl ele:eqte is rresented. It consists
inedl sters for sstablishing control system
nesis b e*“g e--e:{::d by matehing sy given
: 2zl zcdel with a ssguence of control
5 : & nonlinear sense, each such
1g cptirdzel iireugh steerest zscent deter-
s

-3

of the coafTicients of the control funoction

CPUTLL DOCIEI-ZEDIIG S0t

P

De - G ‘/GI'T.‘._:I'

ntrol s"stm desizn techniques

to the designer, znd that to
zre ustlly severcl possible

1 ortirum arrangecent, the
sral-sauare errcr is rinimized,
saturaticn of the controlled
ation »rccedure developed by
ol Srsters!, Hclraw-Hill,1962,
v of the intezrzl-square error,
The author app‘ ies this method
:g centrol system for an unboosted
die forces be’ng neglected to
1c'~l~. the "J-'CCU is to deronstrate the
T Creng's rrocedure: it is a particulerly suitoble
O‘l'.'C.‘.‘JlO:‘”.l teshinicque, based on frequency—
znl thase—zrgin adjusitnents, will be seen to
ting following certnin disturbsnces.

icns, since

 STIPORANTIT
en Sl TUN LLdl

4_1;\.:;_;3 JT\.‘\u::i:To

€27 CORNELLTICN TECIZITQUES AMD

SELICTI

.,C2mbe, 85, , TechaRer (359),20 July,1962,U0.5 4.
Po1143892

7~ conircl systers that e}:'n_ibit a capacity to

ingd ssif-2lteretion baszd on

2 lecrming, &~ ;t tion end self-

2::d4 In fninals being discussed.

25 I%s rontro-ler without explicit
crecess ar the srectra of the inputs is described:
srcss—cerrelution between a signal
t stzte, end the vericus cemponents
The sysiez, in & general way,

lezrning used by hHJle Samuel in
B0 ter to rlay checlers; results of computer
en zre rresented, The report indicates the
reascning on wilch the sysiten design was
cozputer sizidcotion ¢f a self-crganizing
dzaonssrete the Teasibility of the designe

on belr
contrecl syst
of simthesi

ell

et

c—xe:._rlu le

-wt.- s
P .Ll—.',J.\zA.
L..Scn., Wi

el
systez ara zres

9.
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SIS, ST.BILITY

SYNTHASTS OF FADR.LCK COITROLS USING OPTTIIZATICH TizZdRY — AN

DYJAPLE,

FoJe Zllert, CoW. lerrien

I.E.EE.Trans Jobofontral 40-2(2) ,89-103,.pri1,1963,0.8 4.
See i%ex 503.

L UNTTEED AFPROSCH TO0 SYITIEESIS OF LIIE/R SYSTES.
P.P. Shipley
TE.D.E0rens fute.lonSrol J‘.u—‘?(Z) 145 z_O,;mrLl 1663,0.8.4.
Given the tronsfer funchticn of the rrocess tc be controlled, and
contraints on desired closcd—locp dynarics, the ;rocc\. re rresented

yields an emast anzlytical solution for the *reasfe icn of the
recuirel compensator without recourse to ~rachicel ues:
suitable constraints include the specificn 11 closed-

lcop zeles, anifer specificetion of the positicn, velceity, or
censtant, 3 for specified rise tize, oversheot,
error, etc. ve accorplished by using an iterative
rcumue. The procclure "(1(3?.1_‘__‘,' suitcd for implerzerteticn by
ied to a siruleted adaptive
a;cod that the entire cczpensator

éigital cemruter, ard has Deen
fll(_ht conirol system which re
desismm groccdure be cxecuted by a computer alene,

STSBILITY

CLOSZD L52P LF0VES SYICHROLOUS 1OWOR CiUR/ICTTRISTICS,.
VWede Walfner
Cortrol Tumg,1C{5),113,5ume,1963,U.8.:4.

DIVIRGEY CSCILILTIONS U SEIR ZXCIT AICN TF €olllL SYsy=is #ITH
TR S,TILRICITTTE IONLDETIR ELNIEN
Z.he TTEC » «C. Barney

Procedinsin _,le P eal- W 110(6) 1096-1105,June ,1963,U.%,
Sece itex 518.

ANVLYDICNT, TRELNENT CF COUTTROL PRCPLELS,

L\s*rc_.. FRIAS ,ZE(LO) 505-513,15 Oct.,1962, mstriz,
Sce iten 531.

INLII-T0CP 07 RIND CUITROL SYSTTIS.

11.V. Yeerov

.\or“"tu.-c"e eie,24(5),628-639,1127,1963,U.5.5 R
See 1tz 192,

-

T

SWRILITISICT OF 4 VRLILELES STTINY

VSILUED RETIRIICT.

DG, Plekow

Pedic & Electren.Ingr,25(5),u17-427,Yey,1963,U.K.
Feedbock ccntrc" systens remired to stabilize a variztle yalue

of the currut in the precence of externsl Sisturbances use =5 a

reference, which can be varied; rcr exarrle, the

reguired rmeter can be aprroz 2¢hed in the prcy ice of load

and surzly tunticns using as a reference an output

T 2TWSETIT O 4 AT
A0} SAAorLon S,_, i

(S

S
i
,pcniing value., This

l
voltare of iometer set to a corre
article stuiie feedbocit systen consisting of twe interzceting
loons which ste e an outuut varieble using a single valued
suantity czused by an

reference: the devistion of bne output v
external déisturlonce depends on the egunl 'cy cf the twc locps, end
can be =zfe t2 arrreoach zero by stitable adjusinzent of systenm
aremeicers. esults of the hecry were contfirmed experizentally
us:m[; a systexz of two v'r_ule~h‘cc\.e*1c, osciliztors and z quartz
crystal as g reference.

10.
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532

533

COITROL TiEORY

COITRCL TEORY

CLITIECL:

LD/ PITVE 2D SELF-OPTLTIZEG COITROL
R OIden'b“.r"er

The autror T"‘:'.’ES : iztle disturbance is followed
by a sufficiently leng contrell 1, and the disturbence is

ot in st action of the coen
treller & every reasonzble

i iii?:ru.:: whers the
zrrer curve end the
It is farther proved

crzzlly zields nearly

fcllowed by a ons
cny i1 effort

o3 disturcance

=vosed of an

errcr
tize axis, “XT over- or
thet “':e contrel Tuncticn ot

n weontrolladle (hs

SRSl
mh

¢

s

“v

sestenh ts:

2
controller hrings

STOADTIOTION TG TID UULYTICSD TROLTINnD oF

- - COTTTROL TROBRLENS
O RC TiE LSULYRICSE TEELTEIR IF COITRCL PRECBLEHS.

.r\,.k‘A

I‘Z‘CCA_

Ayymm T

PR AN IRE

Py

= .”JLTI LL-DTRCT NDTELL-CT0T L’SJJL;LL
Je Ting, C.4. Sesoex

5+ori1,4953,7.8,.4.
i-e~invarisnt discrete
given bys—

T EIEJ rens Joto.Cantrol
This wers: considers a to

U
systen vhcse state transit

Tk T i+

wherai= A = ix; Xy is &n n-rcwed state
vector of the 2 constant control catrix
with colurns, 2 =1 econtrol vector with

colicr wx is restricted to

fer i =4, 2203 % 20,1, oas

systems of the above form

ls irresrective of vhather

» rezl, or sceur in
~z:cre, the theory is directly

% S = n X constant metriz and uyxyq is
1wrol vect tory = > 2, sibla2ct to the zinissivility

an m=rovel ¢

constreint I/ '\11}, 4/ < 1, = 1,2, seey e

AAse T A
CPOLL (76U RIC T

P
Sty
.u. PPEshatat)

TniveCalifs,Seps ¥aths,Tecnolern.{1),8532y,1551,0.5 .50 Pa143596
Sce iten 5.3

TROL PR OINILEEAR YROCIZESZS.

STSTE UITS u.:) 5 LTICHISTIC CONTROL OF
DISCIITILN0TS P&-C:SS_.a 235 CTERITION TS TIIIOlAL TEUSTAY.
E. Povlik
Regel;m;ste:b*.:}-,“((;) 1071 n3,’ arch,1953,5ermany.
o orivieal stuly cf the Zefir 1*1'-15 of open~-loop znd closed-loop
autenatic centrols is followed by 2 discussisn on the ways and means
(ccnt:'muai)

, .d..,‘l "E’bo,1903,'~r-3-lx. Pa112]-50°
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533 (Centd.)
“hich enabla conventional contrsllers, developel for continuous
p‘:aces_yes, to bhe ~ cial reguirczents of dlscon‘rmuous
Trocessas The zudl anine the terzs 'programme—
cont“h’er procasssst, 'self-conirolleld processest', 'fesdforward plus
Teoback control! and 'feedferward cnly (pure Cpcu."‘luop) control?,
and cements end uniis reguired for contrslling end
s-’ ne "”15 ourposese Finelly, the possibility of utilizing, for
the ccnirol of discontinucus chierilcal processes, the e}:teriences
3

-ues Lu::h fave alreedy

c
ga2ined wiin r:;chma tool ceomirs t~
Stain <]

TS DIVEOEET OF

WeXe Curtis

TuseSciniosire,47(7) 5404 515 LrTil,1963,U.S ke
See item B

pel)

521, ZTLECRS-IDRIVIIC SIROVALYS.
¥izuvre, 0. Scisz
2
T2 \1,,3"" ..J,J“f*..
construction and operalion
erically o ‘L“".‘J.’

palolet uize nevtrals for g1l v
the spool are ne

15t the input stroxe of the
=2y te reprecsentel arpproxi-
a Tirst dorr.'at*"e of tima:
saorly pressure Ps = 50kz/em.osq. i3

very ©ast rcsponse is in fair

Zer runcticns cf hydrzulie

astlcity of finid lirnes and

reasonzble ezreezent betieen

5%. LW D0 JJICULIIS RISPOISE TIE CF PLLOT-OFRJIIED V/DLVZS.
L. Dodg
-
11),25~31 27 ey,19 62,0484
wny ayireslic evt 1
"l::‘—c:':’;“ﬁl volve Incoracrating 2 30
1 Y

hoy Tosrond? Iy

e & thor ctse

b
flow-rzte thron

the zhere, size, clearance
2 flvid viscosiiye The
s these parazelers Tor the
to ony other pilot—operated
evisod for a large spool

536 L IOV-TRIOUTNCY TRISISTORIZED ITVOLUTION COULTER .0 M= CUZICY
-

DeFuJe Zvens
InstruzeCeontrel Syste35(5),305-325,1%7,19 63 TuSeira

Circuits fer e transistorized tach c:at a2rd a frequency meter,
covering ths ran

2s 10 +o 100 .r*s:'/ sce and 20 to 200 ¢fs respectively,
12 (ccntinued)
-




53  (Contd.)

are described, both being based on moncstable ecircuils: each |
instrument displays its results on a linesr scale using a roving— |
coil meter, the frequency metor requiring an input voltege o 15aVv |
rsmess Bobth circuits, which are extremely simple, may be medified |
to slter their Tfroeguency rangese.

i

537 INIATURE SERVG VALVE. |

Control Znzng,10(6),133,Jume,1963,7.5.4. |

Vorking witli all known hydraniice fluids ond most fuels and gases, f

and welghing less then 7 o0z, this servo volve positions loads that {

arc common to air-~ and space-~ craft contrcl systemss !

mechanical foedback, flow contrel is direcily proporticnal to input !

signal: <he unit has a flow capacity of up to 2.9 gel.per min. =2t |

4000 pas.i. through a range of ~55 to + 450 P Prcduced by Power
Equirzment Division, Lecr Siegler,Inc,0hio,U.S.h.

By using

536 TE PITLY CONPEISATED IEWOYHE IN JUTONITIC COINTROL SISTLINS. ‘
G+ Fava
Elettretesnina,50(3),137-140,iarch,1953, 1521,

|

|

Presents 2n analysis of the cperztion of 2 partly cempsansated i
i

4

netadyie for a machine supplying a2 resistive ond inductive cirewit,
end Tor a machine used gs rotating amplif in a Ward-Leonerd system:
the effects of this machine cn the automati:

s

i
a eontrol circuit in vhich !
it is inserted are considered. !

539  SERVO [IPLIFIER.
Hydreulics & Pnenmatics,16(5),138,22y,1963,U.S.4.
This fast-respense, high natural freguency eamplifier drives servo ]
valves in nydraulic or pneumatic systems., Designed for rack or
bench meunting, it includes its own pover suryply, perriits the

use of
poventioneters, synchros, variable-reluctance devices ete. in a systenm,
vhile socket allows the addition of plug—in networks. Quiescent

output current is 8 - 22 ma, edjustable; 3differential current is
0 %o nearl; twice quiescent current, while dither frequency is
ad justable from 100 to 400 c.rase d4veilable from:~ Lerospace
Divisien of fzericen Droke Shoe Col,0xnard Colif, ‘

!

FLC L SEUNT-LQIDID MUGHETIC [IPLIFIER. '
B.Y. Nanteuffel, T... Phillips f
Elect.Teche,71,112-116,.0r11,19%3,U.S. A §

The outrut voliege of & new time of megactic amplifier is !
controllzble in amplitude rither than variziion of pulse width, ]
centrolled rectifiers zated from smoll satursble reactors being 1

used in a circuit similar $o that of a mafmetic stabilisers, The }

me jor erea of apvlicatica is in the field ¢f zcovrately rezulated |
powver subpiiesSe |

i
{
1

544 4 STUDY OF HIGH~PERFORIIICES SERVONECH/IISS,
Je Henry-Soudot and J. Gillomier
Latonatisme,7(11) 46452 Yov.,1962,France.

Using the "nower rate™ figure oF zerit Pg = 75/7,
ave compared, Particularly as regzris ;
is given by disc-ermature moters: =
5 kg, has 2 P, of more than 3CC kw for a duty cycle of 4% and &
mavinur "on" time of 300 ms; the teiperatuwre rise does not exceedl |
75 dessC zbove anbient.  Schematic diagrams of suitzble servosystexs 3
Yo “rive the rotor, and circuits of the clectronic sections, whica
use tranzisters and controlled silicon rectifiers, are given.

the best perferrance

130 i

e
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Tihe1(z)

(=]
/-1);.

TiL{2)

TH SERVOSYSTENS

SYSTEM UITYS AID AUXTILIARY DEVICIS rOR

DISCONTINUOUS FROCESSIS 1D 0PLRICIS

Se Pavlik

Regelungstenh
See itex 533

2,11(3) 5107113, erch, 1963, Cermany.

ey

USL OF IIDILS

=3IGT 07 CPR I DYILITIC COTTASL SYSTE

CeAs Jones znl others

ndus.ingrg Chem: Funds
See iten 524,

.S FCZ ZOILIIESR PROCESSES.

ntals, 2(2),61-59,1727,1963,U45 e

ZLECTRO-MTRR

i
<3

~

R.P. Jagong, Golle Tsilides

InstrumeContrel S;sh. ,/\(5) 1L5-153,725,1963,U.8 4.
Sce iten 504

T8 DOVEILLP T OF i WWAT!XR-SL/S WXTIF .02,
TaXe Curtls
ucaSeieibsire,l]

PR cz1ls and rexcte
operati o: nilzter hias teen used;
enough, rzble interest in these

m:c'n’-" Se wrever, of their construction
unetion: help tc put these interesting
=

devices in thelr vroper porsrectivie

CPILUD SUTOIHDIC COIROL IR IDILIIZIR PR2C.ISSES.
L, Hariwus
TniveCalifs,Bept Maths,T
Conmrisaes notes for four
L the euthcr to a joint ser
Ingineering d",’p:'_l'u. ents cf
TeSelie, dn July, 19%51. The
1 conir els, \10.4&1“5 of

U.S.0.  Pe113596

ic control presented
ztiecs and Tlec trical

Czlifornia, Berr.eley,

h f‘o‘wrch ers.
LUSTRUIELDS LSS0 UF

T2 DEVILCE DY OF AL CUIDITIONLD: FX

LPPLICATYTONS 6

H.Cs Rotz, G.HD. Thormes

Lm_.r.Sus..r.t\, Re,SleoteBngng Re; E‘;13,Z‘?ov.,.~c9,u.>..;. P.113515
& speciel wmurpose comput c

-TLITY COLPUIER FOR CONIROL

o1 nich continuously
measures tize—weizhted fie s s tnd from
thcse deduces certain con orebabilis boe! rrovide the
tasis for raming cent 1"c1 : crplied to the
contrel tesk of ol 3 an cnologue

electricel netwerk. Eiyc nt the cocputer
remains useful in the fzce cf cticn among the
control voriatlss, inferssiicn be to a forn that
facilitates centrol, while the for continuous

sdeptatior to chanzing character Tonse surfaces

14.
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TiL i (b)

TISTRUERTS £5SCCLATED VIt SERVOSISTENS

STURICY IETR,.

3 117,1963,1.5 A
which 51w=s a continuous 6-digit displey of

S50 cerese und 16 ¢ without the norcmal sazpling
»zouency input is co*r-crt& to a pulse train

a reversible cownter:  the subiroet input
mry rate ~ultiplior cozpricing a binary scaler
z : c_—fre‘wuu_{ vulse train. Scaler outputs
fed to gates contrclled by the counter stages. Cowbined, the
sobe cutpuls Tive = _:,.lae trein whcse mean rats eguals the product
of the Tixcd freg d tre ccentents of the counter: when the
zezn rates erriied to the add and subtrzel inpubs become equal, the

Ty the counier resvesents the input freguency.

I OSINULATES RAD0E LOASS.
neering,195{5065 ),oej-o D,2h ar,1963,0.X.

7 zue testing oact w_-me, developed by Dowty Rotol Litd.,
2, e teshs either Lo a prograrze or a ranica
czponent in service: the first machine #f this
Yoorough College of Technologyse
ez of zcewracy claized (2 1 per cent),
exrloyed: Ty the prevision of a carvier
correcticn of force errer is effccted, and
by & load ¢zl expleying an inductive pick—off, the output
zorbined wilh the control signals and ratumed to the
faelbacl: locp.  The 1023 oell feedback
1 inductmics pick—~eff ayranged’so

1.

)

¥
0 o

er

t;cn sf & preof ring iype elastic recbher:
ff-czrried suprly are injected into the
trol off the siztic loai; the dynamic

G controlled, cicept that in this case a digital
technigue is uszd to puild wp the reguired sinusecids from linear
stoircase fumctions of -v-ogre"*vr’lJ changing slopee

’..,1.1.:

ratlios ol t'::e -i

icop to provide con

4

L FOUR-CFAITOL TRASISTORITD C0nSw:
Z.0s Coorer
InstrumJControl Syst.,35(5),390-394,52y,1953,U.5 4

~IEIPERATIRE FOT-TRE AEVOIETR

(LD il

3
“his “"s~=*"*e:1t is Agsizned For use vith 2 0.00C5-in o/ diazeter
wire prets h o resistance of m;romatelj 10 0 ; with slight
EX.J.LJ.C‘/‘.U].OI‘., it will also feod any hot—wire or hot-film probe which
nt

resuir 5 of up to S00mA erd e raxinum input to the
r.o.,—- wire tridze of 157 Tne Treoguency response of the instrusent,
cnlds cn the s .ure used, is 3¢3 dowm at 5000/5
[N cve, with a2 zzss veloecity of
‘;-: isix g & stenderd prcbe, it will
+o 350 1u/secsfbesg; resclution is set
4wt end is equivalent to & turbulence of

ure moss velosit

TIE TECOEDING O P

CC2ZD CUTRT FROI SHAFT
2.Ps PiriZss

COITIUCUSLY CHJ IGING BLiRY

\

,March,1963,U.K.

s czorlding systen which enzcbles the coded output from
& nutber of rotzting skafi digitisers to be stored smnlt.naously
end then recordzd serizlly on punched 35-o= {filp, the process being
repeatei cenvinuously at & rate of 15 digitiser outputs per szcond.
3 t, vhict 5 2eveloped tu record data from & wind tunnel
< d h W

2s s owly changing, is also of use in
Vo s;,s*e se It is to be adopted 2s a
2420 15 x 16 inch intermittent tumnel,

e e e e
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A SELP-OTGIEIZTS COINRCL SYSTRM RBUSED
=2 SZLECTIVI 3..,.;|~O ’“-""ITL‘

D,Il. Streeter, X.S.

Cruf't Lebe,Hs

L. TI0N TECHNIQUES

~. (352320 July,1962,0.Sie

P.114£92
See itex 526,

SUSITIVE LNCILTIC WORRE
F,B. Iwphkrey, ria3s J\;_n T
ReveScieTnstruza,3t(2) 340~

sakonatic servo force s
rici—ciT have een arnrlicd
sion system iIn
prorerties of
coils provides
is given by ¥ x
studying the te

¢ the nmeasure

TG FILMS.

amen

5 5
seribed for stulying the magneti

rrorrizts set of
eld H; since ihe tergue cn a sample
zezsurezant of fteorgre =7fords a means of
Zxarmples ere given
2% ..Aag,.“etlu.ulon,

¢ enoa film 35 e':""‘cng
otrsny Tleld end the square—
z1 Lysterasis 1oss

aniscirery ccns
1:*“‘5 thick, froo
ness gre cs lc:1="~i:
ere olso discissed,

STECLYL COMPUTIR TTEGAVIES RIIF IL.
-..?.21. Ccllis

Dlectronics,35(21),

The :‘*ucg‘ztcr z ;,. : ] o relay couputer which
~atica szmples i TSR-57 - Ler ralar.
ia‘\;z are rocaessas p series of

lectre—mechanienl oo il set cn a rap showing
t‘re area covercd:  con 27221 in inches acerued at
e'xch point since Yine 1t2l re2dings per hour
ained, the int r»:dzr every twelve
ensure its entenna scanning in PPL
a rraiet

FInlDS 1o SPGB CH/RGE.

T. Van Duzer
.Sr':o_.-, LTt , 2L
Presents the thoery

i m e - PLIEPN S ~
trajectories cf J.-r

on z’cr cozputing
n guns, Jhere

<
D
2]
s
]

i the tenks and
-3 N,.rhug probes
cznce electren guns
on mctual gunse.

1

tions cf motil
centiels servemec
aleng the tre -ewcl_/.
ere corpered with bean

TRAISISTOPICED AUICINTIC D70 DTCIRDIIG PR CLSIZC-RAY DETEZCTORS,
X.7. “:Lc.“,rd, TR _.,o, Fa3e ST

ReveScieInstriz.,2i(5),504-503,1 72,1953, 7.5 .4

This system, dsvelopsd to previde more relizdle instrusentatian for
the cosmic-ray chysicist, inz ting rate intercrater, a
mencry circuit, an el cotronis clock, 2nd a serizl-tc~deciral

5T A

CONvEriere r:cs::r.s reliztility, small size, =nd low power con-
suzovion, the sysiez can g*-'c betn ECT and drci: 2l output vhich are

autcratical 1y puanched on IXII czrds,

i
1
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VLTRAVIOLET DIICRDTNG HICROSPECIROPEOTO0IETER .
GHe Vagener, €.G. Grand
ReveSeilInstruse,3i:(5),550-500 1 2y,4963,U.8 ohs

Describes the design and operating principles of a scenning and
integrating micrespecireghetoneter for studying thg absorption of
tissue cells in the wavelength regicn 2200 to 700CA: the instrument
can be used in three rodes; as @ double beam systen in which the
two beuus are derived in the image plane of the nicroscope using a
tuo~hole aperture plzte, s a sczmming integrator, and as an uv
rhiotenicroscopes

CBMNITIG THD TERNAL JUICTION CHARSCTTRISTICS OF A TRANSISIOR
FOR USZ I LUIJOGUE SIWLATION.

S.B, Geller

T3 Trans Zlectron.Cesputers,EC-11(5),709-710,0ct,,1962,0.5.4.

A becnricus is descoribed Jor miking the internal base~to—emitter
Junction charzceieristics o an zlloy juncticn itransistor available
to en anazlogsue cozputer sizwlation mrocess: this is accomplished
with e avtiive feedback nebwork That continuously compensates for
the insemmal volbage drcp ecross the extrinsic base-spreading
resistance at 21l base curcent levels,
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iSSESSIIT CLO3ZD-LOOP FREJUSKCY RESPOISE.
ieG. Bogle
Ccatrols _6_(60),35,&-:1;0,1965,17.}(.

When a Iyquist dizgrasm is drasm showing the cpen-loop gain G 2nd
cpen—lcop these £, it is possidle to assess rexdily the closed-locp
response ¢f the systez in resnect of both gain end rhase, by reference
to the l-circles aid  a~circles as described in standerd toxbs:
while <h. Bode diagrers are more convenient, esvxdliory reference o
the Nichols chart is necessary, with the attendant disadvantage of
aprarent ecrulexdty éue +o the rectansular log G end £ co~ordinates.
The seme inferzation zzy be given from a self-drawn chart by edopting
a polar =Id cf loz G-cireles and ﬁ—radii, intersscting one of log

i=circles and ¢ radii, the dizgrazc being directly derived from the
Inverse cne, on which loeci of constant X value are circles with

ard radius 1/, while locl of constant a ere radiel
ines Irem centre, Since loci of censtant G ere also circles
centred at ihe origin ond of redius 1/G, and loei of constant £ are
radial lines [rom the cr cnly remains to lctbel the two sets

1 T 2l vzlues, &nd a workoble equivalent
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DZSIG: OF CPITIN BYIIAMIC COl

Cohe Jones zni cthers

Indusetngng Chexn: Fm‘.-da:e:tals,g.(Z),81—89,!!3;7,1953,17.3.12.
See item 5254,

‘RO STSTEYS FOR LCILIZWR PARCCESSES.

FLEL ITDTIZARION I FLIGT VIHICLT JSTITUDE COLTROL.

Weils Foy

1.2.2.3.Trans Sabollentrel, 0-3(2), 888, 011 ,1963,U.5 o2
Sce itex 502,

1BTHCD 0T Z2T=ST

TLEMENTS UITH

oTe Xuzovkov

TXJAEIEE,, T36 1‘11"01"!:.301‘.262((3};),1962,!1.: .
See itez 520.

LATIG LTZ0IVSFIC £2T200 SYSTEYS CONDAINTNG LINEAR
VA2 TLBLE PAPANETERS. :
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WOHDLTICS, TESTTE (Sauirsent,

.

4 VETHOD 02 SCLVING NOITLIIER SYS'S,
B,L. Decicshatulu
Coatrol nzaz,6(60),53-96,June,1963,0.%,

TE MULTIPE-INPUT NITDUL-TTE RSELAT0R PROELITI:  CEERE THEORY.
Je Wing, .o Desoer
I.L.E.E. rans JutolControl, 0-8(2),125136,/0r11,1963,U.8 .4

Sce iten 532.

OPTIML ROC:ET-LE/DITIG CONTR0L SYSTEl.

De M'Cormack

Control Zrmz,10(6),35-32,7une,1963,U.1.
See iten 525.

TESTING (Eguipnent, technlauss, resulis)

I0W 00 CILGULIFE ZESPOISE TIIZ OF POAT-OPTRNED V/LVES.
L, Dodge
Prod,Bngng,2:(11),25-31, 27 lay,1963,0.5.4.

Sce itex 535,

HOW TO EVILIUTE JJHOLLRY ROTR UTISS.

¥. Voytish

Hydroul.s Pneumat.,14(5),132-137,1
See itex 501.

3',1::63,7\;.5 A

THE RTCORSING 0%

CODED CUTPUT FECH SHE

R.P. Purkiss

Rl Tech iobe fLerc 2850, arch,1963,0.%,
See iten 548,

GING BIN/RY

TESTING IR FL,IT TS SFER FUICTIONS i PATSZICI OF QIS JiD
TONLIMEARITY: 4 OUILIT. IS TiE CVIRALL PRO
Te Hennig
Control Zneng,10(8),57-70, une,1963,0.3 vhe

In this series of articles attention 211 te directed Yo tha
rroblan of determining trancsfer funeticns, and errors in them,
that arise ~hen ftechnigues intended o nciseless linoar systems
are applicd to nolsy systams contzining elements that ore slightly

.

nonlinear., zariicular enphasis is placed in how the evrors
involved in éeleriining experimental itransfor funclion depend on

the choice of perturbat ignals for the Irput 2nd ocn the _etheds
of analysis cf the inpu cutrut siznalse In this first article,
the auther discusses bri rerturbation signals, rethods of

B
enalysis, srstzns with n

systems with ncnlinearities, and test
and analysis techuiques.
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