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SFCIAIZ, ZE S=3W: 2M) ý-2 -=R

7.-SPECUI-D S! SI-S

4,99 TO3 O3~C0RLSY;S=-!2S.
::.7. ':eoro-7

atzhor'-cstn abscl-ute frazriance Lin multi-loop control
systen:s can be reslize,-I only in th e cnase off combinzed systems, namely

tose L-- rhch theivito con-trol l~rIncirle and. the load control
-insiple oen is ltno sly te inr-ariance -ithi - accuracty

is rjtzed. iff "-e cont-xuctzal system structure is off tthe class of
st-:ýct ixes stable voter vJnt increase of eampliffication coefffieients.

D .P. linndcrfff
I.E. E2 .Trýans A:,to Co~rlC-(2) ,I_;0-i25,ATril,1 963 ,T.S .A.

See item 523

50 5:3 .SPCsOF SC ý3 -C--' =L F Jw^X CON'I.L S'STM.S.

Zeaizhor cl-ss~ifes an' enitnerates th-e various samnding- schemes
art si---ns do onscrce sy;stem-s, diýsmm ~rly the --etiacds off analysis
Lod s;-mth'esis us--caly etoe. A aetlailed ---Slssicl off tVo

sartnt p'lin; S3cs hnr a-zemczm inaustrial and biological
rr:ocssons is intro~l--el 7it:'a oilc2r oi on pu,,ls -v ith

rcinn fesabac'. s-ystem:s fomi sazz~h; ffe =ccl ulated control
systcms. The -an;sr -- so L-cl-,des six vsrious applications of

sooned-atesystem-s, toc-ather miath discussion. off tHe theor developed
int~e coti-rse offsc i-r---stigstions.

=i-c~i C37iOL

%rcVytisa

lze~a -Vl(a5),132--1it3..7,) "s~ 0`63,7 eS reans of guiiding
unt occmtro2.ling a ::isilec-er it has been ffired: in th-.e past, the

crteio fcrju-sIn- the APj --as it s useful output per unit of
neom it is renliz-ed that t~he stocsss off a mssile manepon

deneds not cnlyo -. 'X' j'--,cfi-.re b-;4 it efrac

as -rart. of the 7e-:s-cn system:. :;'-.alua-tirn off the AP'J must thereffore
t-ke into accziunt the ovorý-i rlssic- zbject'ive, the w~eapon system
enznt nocnls tha nisic'n, th-e reciss-t this places on the

ý, He methods -used .0t fiý-'tl these requirements, and the interaction
off t'hese mýethodls cn the rain s-Th'--sysiem:s off the weapon systeM.

0PT-=rZ ROC-n3T hAJIiG C0NO:L SS
D. 'ooo
Control m ',O ),55,ue 6,.(

See itezm 525

A .- =I.IFz ;.PPRO-3- 70 SrmS-S OF hI3~SYfSM!f
P.P. Shirle

See it-- 527
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Position

502 nUTI MXlhi;IIaZLTIO! I,', PI(1i!" --:!C!:' I TYD1 CONTROL.
TT.-i. Foy

Tne problem of designinag a or~ea is -pgd-boly flight vehicle
attitude controller to minimize control fuael consumption is
formulated in the frame-v~ork cif system optizization theory. A
performance mensure consisting of the L-te-1al-square position and.
rate errors plus control fuel ommepnded, with arbitrary relative
we ýgm:ting factors, is employed, anl Pa yai'1=n s La~imtrnr principle
is invoheda to show that the controller oihminimizes this measure
is of th.-e bang-off-bang type. Cal1culations are presented, rad an
explicit design solution riven ."Or the prcoblem of a minimum fuel space
vehicle attitude control.

503 S77L71SIS OF FEMBACK COMTROLS tSI17G OPTE LTON TIEORY-

F.J. Ellert, C.'% Merriama
122 .E .E.rans Luto.Contrcl,ACX-,ý2) ,89-iO03,>ý,-rl,i963,U- S .

-illustrates the use of thta:i:tir t in th s"'-thesis of a
lin~ear ti:.ec-voryinC feedback cor,`.rol oy o n ut the design of an
aircraft laniding system, thie meth'odC e-- el o g the T-a=ametic
ex-ansion method. Anumber of diff erent 'osare s-r-thesized by
sc -ctinC dif ferent functionall fern-s for t*,. r - .j-n, factors appearing
in1 the error index formulated fro:: rcrfo=r-- -c renuirr.-ents: these
controls are companred by presentin7 '.he laz-dn trajectories of' the
aircraft.

PG1C'SS CcRL(I':'nufacturcd articles arnl c'erat-ional variablos)

Position

5014- METCRO-t"IYDR!LTIC FOSITIOTI2KP SEC*R1L.TIO! I.

R.?. .uyanr, G-.". Tsilibes
Instriurm.Control Syst. ,L(5) ,i45-- 53 ,May'ý-,i53 ,u .S.,..

Dotails ae iven in this sche:matino~lly ill1ustra-ted, article of a
servo _0emý- ~onig system comprisIng an elecý':ricanlly operateod pilot
valve ahien controls a -nistan-actuated positicner: a bloc]: dilagrama
illustrates th e systeii cnd inaicates hen' the electrically-operated
pilot s- )o,, controls pressures aihthlems-elves control -.he piston
actuator position to rroduce a feedbac;k curre-nt. *.: experimental
model of ;u-e system was constructo! based on the results of analogue
co-inuter sin' ul-tticn, inforiation fro:- which .~sinstrlu-ental in
pro-iucing' good a.LrecmePnt betrecan thýe :athoeaatical and experimental
mcdials.

505 L'S:i2- :AYf 27vLh G-LRO 1S GUIDANCE D FOR S(uea;, Ml?, SPCXE-.
ElcctzHngng,8,2(4ý) ,290,April,1963,U.S .A.

A ne-. closed-circuit laser, dIe-.eloped by S-n-err7 Rand Corp. U.S.A.,
Zay soon rival the gyroscone as em autom-atic"_ .:7idance device for
sh-ips, planes, miss-Iles and space ve'.icles. in operation, the
laser produces t-.e co-unter-rotat~ing lig:ht-beams conducted through
four helium_-nýeon gas tubes posit ioned to fer:n- the sides of a square:
fo-u-r m-irrors, th-ree reflective an-d one 7rartially transparent, fitted
at the corncrs of the scuare bend the light boc-saon tern;a

one corner the tivo bean:-s are picked-off throug:ýh the partially
tram srarent mirror and fed into a liht-sensing dev.ice. Then the
turn-table assemibly representirg a space vehicle is static relative
to the stars, the photodetector senses no difference in frequency
between the ligýht becans: the sn-a~lle -t rotatin of' the assembly,
however, rilal cause one beam to tra-vel slirh~tly further than the
other round the ring to close the circuit, thereby producing a

(continued)

2.



505 (Cont!.)

frepu'•.oy variation in the.I b'--s -,r"-'cz'tio0na to the rate of
rotaticn. .tnas c erce(t-rlva monsarz-e of' rate) n:,ay then
be use-t eCiette inan or aiteof a vehicole to

mananits correct flii$:tt -a-th. T-he laser viialso meas-ure the
an~aa dlpacr-- an accv-sr'ac ecual toO 0.XCO6 do;. on a

Povr

See item 512

507 K5L5:-LCCK SYSTM ýFIR TWE' cvnr "ThE 1202ý-3 CSOYS&X)R
.' 4 .naresen

Doscr~bes th-e les½-In rax:-= "a r'-rfrono off a sirple automatic
tes-onrlsvstca: for a 2 120-2 ti~cle cscilalator in r-hich

:Yea~c' miuaton ass cvn th5mz n + othe of the
~aa,-er t'he -r-J V soasnoc czrcuit needs, no

-zf -- 'atjcn, B t:-.cs- -1 r nei~ther tefre ioc- y
rr-enor the calf'b-týr.f ý-eG 0 &Uatcm'.

r03

Tethre-e ra:arnn -rccle: '-e" --elg cf'a u-~ voltase

"0 --ýe'~nce are cuz'--.--a as:- (1) & ;eleto' sart-Isfactory
lono-terra accura'--;q (2) -. I='cec c~-,: t referrence

oortst, () Zfiesir'c V v ,I (f -M c'?c "b an osciPlistory
cvers'eoct) whidch aioo- 1ýt-c -a"L -cam atcr voltag
an!n the oerrsnz -t u'c refersnc-e circ-uit.

cctrle alc -,a- -- ' -- u b efactMfe itsj

:-rhenG,.or-on rofr-rrC, A
r - L-- c~ovc -- oceScribed

hereinn detail aI the- lroroiuced by 3...coherot
eanetnivl-L.o -S to t' -e '=-rIuction of a poly-
chase cutnut. fren7 a enl-hesor-4-, -aves mar n-eaet crith
little po;-;e-7r loss.

Pre2ss-ure

WCM:RC STC-X2,',S C2EJWD:?tS IS:? EiESS21: I'D OM 1-

C-H -'i-llie
ii-mra"2l .2 Plonsat. 1,j(5), ,1 >1 21 ,:f2,y,iqS7,uT I.5.

See ito-n 513

509 PZLCZR' FYJYUSD FRnmm CC rbR

Contrel-rei.-.. acoto o' ovrctout of' large a-tomic
r-ncýýs 5 tt-rIs t*- rm-Ct) " ress:rO v.es"c 'toe unit
:nocrr~csrarattmg eat! ~- -rss sreu.is'ia by the Zt-.-onic

Sne~, Ce-iscin. The -yý J rtrol sy7stem u:ses lan-level
cc.=aner si~nals, (4 -i.ib)t conr 3. c p-over pistoni that positions

30onian.



th~ 1c~: 1 o-rit ~ ' M.1 fc-0ah raactor, the control
S~CL-me iýs zov -.e cutti, c-- iLo: aut of th-e CC!Itrol orc-t, thereby

i~o.gsyste-- ri-~-se to f3rco uip t":'e :oz;:-.er pi-ston. To hold
the rcdi in a -. osti- sleev-2 ,-.V :zt--n is arot~;a

z r-osi--ton' , t *, too: .0 w-ovs up-werds

in t*.i;s ccý-t'ý h lv' I '-cu'.a tndi 12aa care Icaluo-oc4ed.=-
th~e oortrol rcA; -r- lo-a hcls d~-~t~ri-ft. --: r n 'c--! -d

.t-rouSý- the ccntrcl tort,~''- sysc- -~.rosa and~ theraby
lz-7CorLng ti-ic - -;zciston. -i"-~-c- ar c" "cf th co-tiol rodi
toC sh-'t azm-n thse re-c-tor --s 'pc..b r- or-s

i2-. t:-... ,--..-e ':st.r cyidr t.-is rC'-C- -- '' ri'ssre bene-atlh

Outt inclluae flow. etc.)

P2ý. Jossoy

.-s rt~cie - -- ½rtcs cfpara'1- r~riizciples
ofao , "- 1 e, ttil -co be-th- constant

c-o:---a7 -n z 7:-v - t- r ct--C 15,C--0 o-s z,-'--.or't cycles,
ncu'rao' uo3C-r -ns- a-"- c-cv c"n-" ,i bcc-s to within

0.2 -cer ocnt. -zc~~n 1-c -7e''e to 02 ý-ut cne or a
s-o-- e of sr1ovehoc-~s Of fuoL~ (7ro~--ithin the rne0 - 300

Z.. TrnsU
Sce item 502

Solo -- 'r4 (s-- tn, batchning, etc.)

P.j. 02;cnel R.2.~
zt.i.-- 2C S...- zt 5),~ -23-r K

~ccsicza:jzi the" dei- 'opath, an s -cei

tciae~c st-c- t-.e :- - -cr t-.-. rra' ice is to
ýica the re7=-er~ cf *'-: billet s.all rCezovable

r -es as a-c? s --csslble; thi-s d-L'-n'". ahs the a cin f stock
a ~ ~ ~ tn;i c;~i t. ~ rI r _cb :e e e - cteotor a a

'"a~e ~hch- il' dee-A --t e ar' cobble ccc "zs ands shearing

"z'z~oaly:i%.toy~ = -.achL-e -Iecrib-ý! is aiýital
IcrcZa, -ýndIs lex&a!-ctczc-'-V set-c b' ' itra

- ~.t ~ - by the seof f'. rocIý:nax~cy
techl-jane.



F M2,S C'TiROL

CLOCED 1-COP rP-T07JS SY:,--~::u ;FO-lS -OTOR CH.TL C2RSTICS.

Control Ei'g1(6 i3,ue,93USA

512 OBTAIL7-T =i s FKIIi D,~L 7 PO SPEED.

Li til c, nisol szc-d, inverter ifec..inc~y is CO-.arnded~-~-"''s-~lato dct~' :--~ir. !ý-ýs, on
the volt -s b Iy a phase cco-arnator thL~rou;:- a 1c-po.-ass

filtcer: rato !a 0.57, bisto;rble zultivibrator) receives
two 3-e -a ra tfting sw7itch on the :iotcr shaft, azid one

2r-7 th CC 'It-.c " 3 aliator or 1;3"e frec-Lin-cy: thý -former sets the
cc- ýrarr t*-e latter re-sots it. Thrqns the ran•Ltivibratcr .-eniirates
as a Cc~r-azLn -onarco~lrpulse --. arplitade 5, the duration
c-ý -.. iich ae-pcrds o7n the p-hcse oŽje8bet.eer. rotor position aId.
control a itr s-lciczantion, this pulse has a period. of' 27,/-0.

filt lor-cast onl the (L.c. cc:ipent, attenuated b.7
a factor th-oo, Vl hias the value

an;a -= !.tion In v causes a change in V1 i hich, aetern-ines the

Tin~. atrosof clectri c ýýotcrs is fancilit te by a Machine
--ich c" cses '- correct !-unber of a-,.5.n'zngs, controls n'digspeeds,
L'0ao t- nr- tlre-, a:,d sl- ,its itse'_' of? ;.:hen they arc-oud.

Suc a ir a.-.t hare a va-r -ble siceod aarangenent for henaling
var~ces and.oai coi staont linear sceoed. irrespective

ciý ~ or to fiict t;-ocse rr'ý:,uIrc-nents, thei system described
hs-a c~r-,>sol a *- ci rcuit ar~d ar,-ed-sdju..stable oil
o c~t ccntzmlled. anýL scured. loectrically.

506 7. IDi-*_ C: !7C"JC "TO u LE~ M*-SS FO3R

7h~is StSo-c7.c g-inror transm-lssion whcse main
eleoacnts -.re tor7--e cc vrit'.- a-!rlntor ear, end. control

sr-ea o3..~ cAC1t:,. hna oc-c ipeerad three turbines;
oetuYoz- e -cs -a- c-s o ai;- rcactcr: in creration, all

rct-s " te an.Z ta-ns ft isaf l trorý:e and. rco.,er. Thrxee foraard
7.naýs of c_-rcicn ac'-~' G:o- -a ~- a , ErirIAn control system

arc ~ ~ ~ ~ hDd (tarbo alnfag and. onti-cree- a'rtzn-eie-ent is
inccr-oratA-.. 1r, buýses f It'ýýI o.-ith th3 trannoiscion incrocved
accelerotiýon, ca-se o c;'dln snoothacass, and redu~ced. noise and
snone ha% beer rerort-to: field tests indicate hI"hyne
rocistant frcinelle-ents , and servicing -is sir.le.

5.



514. ZH: CLOSEED-WCKP C07-O!ý3LED SS

Instin.7z.ContrlSs.3(),210!h116,JSL
L holt eý:'1anC-- r i s crna cf theý :-ost aleie:cztr-ry proc-esses on which

a trecoccntroll-r :!= be Justified.* The action cf' a three-
r-ode contrcller to conitrýýl a h-oot exr'=n;er i-s aeseribed in detail,
incluILI3 t-ha effect cf each <eieo-nt in the Iloop.

515 Co-T-OM77 ==- GE: 2JK3 -7S C7-,C P.D~D LLS ,
P.-H. Lcova'Lie

Tw.o cil ~h for th'e t-- eratans otrlof stra stan~dard
cells haveo boon7 tecvelpo-d by the 'h.!.S. for oaroratinn at 28 C and
35 C resprotivoalv, shcrt-tero ocntrol to bater tan + 0.001 C vith
daý,'tc-t-av voar~ations no =eatate than O.C02 C eG achm-ievc-i by the
use cf a nercury-to2'e."- - tcr Cn-:=uoratimg a teonv-,erature
&, -t_; i C', ati Ln-( e- c e -~ eQ culatco 2.i its tooonerat-zre
i'ralients in th ýi o a.s, C.CC 0c " '"'s- any 10-4-nch section:
the bat'hs rr-ae- an ý:L :ks as -..ll asthe main

tenoorat'ire '- tan 'Co -v fcili~ta' -- o insortien and ronoval
of cclls ann a t-:ýi-z c-- 1 rilage.

516 :T~5 ' ' 1'NIUR K..cTNS.

tr'1rc.............n zf -xo:r ncnlL*-.soar ftoictions offers
proTi - a5 ý-n an- *-tic 1-. for nonli--nc=r c-ontrol systen-s Study.
A ro-view of' c erfo=r-cd at ~3oli Labora-tories sndý elsewhere ozn the
use cf these rp~"osentatin is ea.d rtth partiou'lar eo-rhasis
on nenlinearit-'es oftene L fec:-d ach- cont',rol systens3.
In -,eneral t'ie igr 1 antetio are iuaoftl only insofar as

tZhe resultin~g oiesencan be rceally evý!;:at--d. iThe use of Bennett
functions systcz-atize-l tHe fc-u~incf toairtegrals: the
nurierionýl rstsof a la-rge --lass of' the ½ýtel-als can thU',en be Liven
biy th-e tab-letcd 5Bannett fntos cornnsebbiospyis

Qi~cn lectrTh.Lbsr.,C~7E5),5-42,Ma,93,..
Stabilityv

517 T!-:] S?-'L3Th2Y 02:O :ZP SYS'2- O 3:" --- SECO:) crM.o
G.. C-ille andA S.

DeTnonstrates a-rno'" - te ! c- a--les, us-ing non-
line-r eo-uaticrns of the 5cc-'- c-.tlyai chosen

Liarunov f'u'o~ '-,t-'~-- isly ~~i~-A '~oethata

nonlinear: relaticnshin, in .-. ih-.ea catdsyswtem is stable
focr al val-.e s -o- s' -a`-,l, , --ocspsess u stability.

518 DR :TCChLFOS;DC6 Xc:rO:i cOD72OL SY-,S=-MS

Proc.instn Betnr i'')191Cua1~3U~
Control systenýs are ccnsiderc-d w,-hich have tvo snturation r~cn-

linonnities sco rrated by' a 1'fr'nar oh~avnenetwork. BecauSO
of the hig;h-rasz-filter c ratrsisof t.he latter distortion



518 (Conta.)

tr~odby the first saturation element is amaplifiea, end changes
tthe ai ivnto the fundamnental componenit by the second saturating
ý-elemet: it is soom3-,n that the cihonge so causaed -~reduces a phiase
s:hift thxeu-7h th.`e saturating elements; a joint describing function
for thie -*uo: ý-eleents is dorived. and used to :radioit su;stained
cs=-, laicms. ~.eeare foiund to be unstable, e:. conce disturbel,

i--crge to Cniieaoiue methods of e,.ctto ore enained

Pd- teliue of step f;:unctions and sine r~-..--es ;ch!ich Just excite
dirret osci-llations are dcetermined. The -o-uer lev.el of a noise

signal alhso e.zoites a dIivergent transient, -..han applied. to the
inu fthe system_, is not dotei-mined; analysis o0 f the system when

noise is Lnjectad in-to the second -aturating element indicates,
h~wever, that incise has a stabilizing influ,-erce.

LTCIDCO~rr_-:F A:ALYTIC!L TMý712IET OF C3D-IOL, PRO3LE!S.
-ua* LutcnschIs--er

S-7- .ý:)L9(0),50551315Oct.,i9S2,.7ustria.
See iteýa 531

519 L-7 l'-_T_ -,0717,0-3 SYSTPE3.'
A. cem, 7f. Vender Velde

-'222 .Trin . ^tc2tr ol -AA3 (2) ,142-1 57, -rf, 1 - 33,U.S .A.
A clsfelii yling f :ý.dbaoh_ co-ntrol syst :.-. is in-vestigae

-.s L1- as:le Co ractical analyt~c- tool to `terineý inpout-output
res- onse dllraoIterlstios. -1he natiure of th-e dynamic response

s,---~e sytý.n is sh- an. a :oidel derive-d for the

e~xer_-et~i vrfcation is given for each o-' t~he picaltheoretical
"results.

52-0 -- =,-,D CIF 71S *TC;1: :j YD32A C C1iTOL SYST2.5! GO22AIT:ý' Lt_.G R
-2EP!~i2GIE=S.

(rrinsatm 2~- -estnik: Iosco-.r Univ., Ser.1Matemat.1.ehi.-Fiz.

Aut=mati-_ ccnt-roi sys'rcn exist ,-hich, besidles contain-ing; constant-
-'meer&e -ents, may also v-ossess one or m::ore whose parameters

vamy-.th t*n vsr- often tho--se lvcriablel eleme-nts are describe-
lcc-m" '-a difýfere-ntilal equations, th-e coefficients of Trhich

Cz 'Mu-a f a:cin of tine. Thie study of a compli,,-cated system of'
oc'----'t-i -1ýt~ ccc sisti ng of a large num_ýber of 'constant' elements

=- nac =e riable elemnts, could be consýIderably simplified
by -, e .- riable- zit'h constant- elemzerts ecuivelent to them
. L s~ wy: 'i stability end quality of ccntr-.l of the systemn could

thnbe stu-,:die cr-linary (e.g. frequency) methocpis, developed for
s--~- c c-ostaint pararmeters. It is obviouc-s thnat, for any given
f z:7n e -e, replmco_-ent of a varilable, element by an

equavoclent -c--att one, is prerflectly feasible: the inresent report
-r-ýesets the basis f or the rcssibility- of the aboveo substitution,
an'd r-_'.- for.-ad c. construction for the trensfor fuxnction of this

p~''~v~'~vm)''~~'IN !M0OILTIC C LO1 S r- TY

See item 53
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521 S-7'2P IK~-; Z-xAYZr; C072POT SIS'~

Teathor preseit s oleven steps uhch can slIc7-lify te problemn of
analyzing a control system anO detaruiLne_ its dyaacresponse:
these are as f o17 o-s:- draw a bloc", chiaram; trace the sifnal,
aa souarces of d4istUrbance; c-r th-e `ia,-ra:- in si,;kal-efflect
'cr--; label raýýhs bet--een bloccs scit .0.on sinluits and
ranr-es; iaentifyý response fcnrw for each bloc:,; acano-.te the stesi-ma
sta .te cain for ecah b~c- _the loop; cap-!ute thne fro-quency
rasnonse curver.s for ea-ch blc;plot~ to tl-.7- C_,ii ue ard total-
rnarsc curves for the cozal ieta lo*-"- fin~d the ultinate propcrtional
band edultin:ate period; e:.3~n Mrtcl'onse Bode chart

to see that the chairt is cow-rcctly dara-.n.

522 SVýSrF GAT? ThO S2h IJGAr_ýYS.

S.M!. Becker
Control Thn-0 )8-5,aoi6,JS -.I.

.Althoudh t-he powter of the sinlflow. -'aph atcdhas been wel-1
recorni z ed by circudit desig;ners, its usefulness in the-, control field,
4, )reference to bloc.': jza:s has boosn eapprcinte,!b ccn:raratively
fe,,7 This article 'cr&acerts the bacc dfinition~s and rulecs '.Or flcw

gausand shows how to conatwu-_ct n-and solve cuýe fc-r a Waa-I-Leoýnard
sys'tewi fi~nd-ing owen- and clorsed- lot- gin diro'ctly fro-- the flow,

2s7gM' i'R PýýT7 1,17-CTIO::ýS m j s'-ES:-`G0 '-:M:~s !"011:?3T1Y

2 -ennig

See item 556'

523 SS:,S= VTIT- 1-7 Sj2U-- -D"---. SS2
io P. Lirnd:orff

_xwiin th-e so0:ivt- of T at systems to plant va.ria-
tions end load distllrbannc in c--s o f\ .da-ental ccnfinroaticns,
it is show.n thaLt `_ha seas'tvi. -- fr .' "ot n cof such a s:,stew- ccntainilnrg
no ccatinu~ous fecdbac- _; tho- a tcally 14=ited if the plant
-ossesses lo-asrasronse c-racorsi. Sinrce Lila i--itation

nocncysapling can be ~o -c byh cor u_'ncus fes-dbaick, ccon-
Elaleraiticn is given to a sa---lc -ý! ,ý cste:ý sntai~nirng an continuous

uwno-low fedbck ath. s a t.stiv 2.t tio is de~rived wh~ich
zsw'sthIe indlividual -f2tf Ltne and ouzter loo

i= Aoc-sonsitririg -;he systc._, trc-rcov -rovidfng the basis for a
r~alistic dosiE~ appro-ch:t* - .he fancticn is then a-ppliel
t3 ,a desicne:aowm

S072 *_SPLC=S OF S..s;.P:,c;, I: .~n C{ cczwr-, SYSiTvs.-

iten 5-'e:,00



c:.Jones ci ti-Ers

crrzscalue f--r ci-- - - c" - dynazi-.c c~ntrol systems for
S-'7 '-~ =2~- ~ ~ =b - '-n~ecar -rocesses by means

of inear ana-d n con-rcl 2eleents is preserted. It Consist's
Of a set Off;e-fio ste--,s for establishing control system

sreu aca~c:5,syntnesis be~- . '-t by ::atohing Ezy given
,-ysioz2 r,-racess or ----atoo.~d~el *tha seq-.uen.ce of control

elnusOf P.~sn onl:±yU olna sense, each such
c41oi3Ce, in turn=, being cptirdi;ei thro-ugh stee-cst ascent deter-

~enoff the- ra:lues of' the coefficients of the control function
t erns.

525 0=-L~c Z-h'DtO3TO SYS-TV
D. ;ccr~c

Vne.L5 that in nst of tlhe ceýntrol system dcsi~n techniques
_____ u od, gre-at deal is le-f to the designer, and that to

-o' -o-c r-rzonrarce, threre are iisally several possible
sc,;1: tcns :io o:eec of is th-e real ceine rrangeenert, the

autcrrear~ atc~~nithe at---sur rro~r is r.inimized

b-- - reer =uicessary sa!t-.ation of the controlled
racsto t '-c - in o orrced'ure developed by

C anC '-;'-h::ýsis of 'o-- -rtrol Syýstermsl, McrvHl,962,
I a ~ 2oa i~ on1 t.0of the int:e-al-~s uare error,

(b) j -; aZn of thle C-ntixc1 ef t The author ap.-lies this mto
ý__ te -.ntesis cf. an cjntirLr _"c g con--trol systemn for an unboosted

~~'-ed ocke, ornL.;ea:icforces be-'MS neelected to
s LJv c~c"½inssir-ce te r- ec is to de-nonstrate the

ofc C-ai:l' s rrocc~e-2~ it iS a rticularly suitable
con;ento'~2 '_Luc, I sed on froquency-

rescnonse -,n -th Sair. eag ad~ust:7ents, -.ill be seen to
cuer0CeC-re -'ZGZ' dEfleoction 'L-_nitizeg following certrin disturbances.

~26 :. ICO-11cL SY'S-= R a: C-. iac:~C~~E ~

TI.1 (a) D.N. Stepter, ý_S. Tarerndra
Cra-ft a. ae.Cn.U.sehRs(5)2 July,1962,U.S.A.

Pol 14892
Th-is report geals -.it- con rc£ sy 5 ens that exhibit a capacity to

lerin hne, sense cf a ~ tsslf-alterat-ior based on
expraeaethe relation bet--.'_ lc'niinFg, e~daetati-on and self-

crannazation in control syýstc- -ýd in annL-als being discussed.
Ssystcon ca-abl- c' snthesiz-ý--- Lts controllers n-totexplicit

<ec iec-f the orocess or t. e sTectra of the inputs is described:
thisi synthesis is based 3n -c*re-io bet-.-een a signal

he sre outrut state, ard the various components
oftatentativ.e 1nrcut si;ael -,- systenm, in a general ;7ray,

c-ez--lifies thle rrincire-is 3f le!-arning3 used by J'-L. Sanuel in
_=Ll; accanc,,toer to -lay c'Lock'ers; results of com~puter

itOof the syotenlarer-resented. Te report indicates the
r;-ic an! of ý_;-- cn -- ch the systen design ma s

ba~s-` v.nkisrs-so conoDuto-r si-ltOn f a self-organizing
s-,ste- are --ýrese'itei to dla.;cnstiate the feasibility of the design.

9.



01T1TSO' F77Ciý*S CO:.TRPOT.S 710TSl§ OPT 2.jziJTO7i 7i-13aY - J.0

F.J. Eliert. C;.7. ::erriam

See item. 503.

527 11, IT-I2-- AC TO SY.ZSIS OF LEZELR SYsET:S.
P.P. Shirley
T X.E Z; n s !:,tc .Gon tro ,LZ _5( 2),iV,1j-I 20,;,jrhl, 19 63,1.S.A.

Gierth tranýsfer' fumction of the-0 '-roo'oss to be ccrntrollea, and
contrain-ts Cn a.sircj lcc-loc e rinacsp the procc:rpesnd
yieldls en enact anaitAiccil soluticn for the, transfer fun_,ction of the
recuirod C07.rensator withcut recourse to ;-'cohlcal tecluli'cues:

stanhconstrain~ts in~clude the s~ern 10 ioýin of any or all closed-
loon -cies, and/cr speclificatic-io t'ie positlon, velccity, or
accc7l-rztin cons3tant. De-H1i f-- s.,c"icd r' ,s3 tinea, overshoot,

.~c~surecrr-or, etc., n:ay be a-,cc:-ri shod by usiLng an -iterative
r cu ";nen 0 he- procociure -is ideally suitc-I for inlnaainby
dLEgital co-ruter-, cnd has '-,cn a-7 loied to asiutc apie
fligh.t co*-o-_r1 syost-r:7 o;hich req~uired thnat the enire oca-pensator
dezi~m prcr0elure be c-Xlecuteda by a coanuter alone.

CLOSRD L-~ 32T YPOOS!OO.C3C IS21CS.
3u.J. f'r
Control '-g1()13Je,95USA

~.A Frc-e.", .C. BaLrney
proc.1-stn l~gsiO6,0i-16Jm,93uR

See itmn 518.

L TODZ1*cTLO:m 70 -7 .YIX TC. K 0_25 C0OKTROL PS.OHLE13.
R .D. ba-utm7schlager

See iton17 531.

See i`-= L99

529 0Tsmzz 3: OL -.AIB '2 7-=i ?ESF=-T TO _ý S_7-:.

DL~E ?JTRj7.CR

Radio &lcrn:~2()L7z2;a,93UK
Fecdbacý_: control systc.-as reouirc-a to stabilize a vaibevalue

of the courrut in thie prcconce of excternal. distur~bannces use as a
reference, a cuarntity -rsh-ic can be -:arioi1; for exauý-rle, the
recuired sTned- of a- ictor can be naproached in the prcsance of load
end S-uraly voltar-e flucotuations usng3 as a reference Pn c-utout
volta-e of a rot-nticmectr set to a corrcsronling- value. This
erticle st;atircs a feoi-bac-.c systox consistingý of tcinterneting
loo-s hi steblize an out-o-ut vaibeusing -a singbo valued
reference: t.-e deviation of the cuýtput rlzm~ti-ty caused by :--
ex-ternal 7ist-,a7;ýnco deperads on the eq'iali-_ty of the tT:o beeps, end
can. 1.e =aae toý a7-2rcach zero by s: -itable aajustaent of system
paa7.r . Results of the thecs;- wec: onia -d xperinoýntally
using a syste7n of two vari-abbe-freq-,ienoy oscil2Alators and a quartz
crystal as a reference.

10.
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530 I.2\ DS F~I.CO:=OL.

T-L .1 (a) ;jniv.of P'r7: Mc.hr "2Liaetn. eb. ,g 9 -UT.S.jk. P.j14300G
he aurthor -ý---ss that if ar. ~-mc-t-roelale dista'ibance is followed

byi a s1--n-nty ca cc C' slo- ~-,r' - -' +, te distiwbPeno-e is

in aa&.-rces ti-era is cn an .i lest action of the con-
trclicr thlat c~UyielJ9 rS7:s ort-.= i'n everyi reasonable

ein i.~ . _:-, , rcl as ilibri'.z r-i.era the
s--st=n errcr is zero, mlniý- aea leb--e the error cu.rre end the
tl e a\Is,~I-'o- or~ ,7--e--.n It is fir-ther proved

t'-a the CtrCl fAmn-Ct-m Orý--- for- L-cs ncr=7ally yilsnearly
onen1= re s7 3--zo to an -- ruc-ctrllcbe isrrbn fcller.ed by a one
Cr -' o -ernt -rjiCe7-e~a~1'~ controllabl~e '--Ion A effort

isb--'-3 =Ole t-o extccc- tile -0 c'. :1C-1catolis-:;a istUrbance
O1-&jb a rI5OCe-iSe 72' 5O-StZ~f cc.-xosed of an.
arbt ,ar n=rbe:'- of stra-'EH IL -le se=-c--ls: the new;. _ncoroach

alICes-;?3 2syste:z- tc be s-ýo-e7 to ý 'i t:e' dsrbao he

t~'-, o'-retrl 1 or brLinr i -fro-- it L-i~tia to Its fi-na1 form.

531 ' ' C ~ LTiA C~-3'~C' P:R'
,-.D

An cutIL'vc -s ý-.--e- eLf the t*ýeoi-y -ý-" 2'f systems,

--ý, tivu l octýt -o th.-e relatxs=-ir btr--een s'1:nlitui7e/
ar~s~irexecycharast3-erist--,s ý'-A its applieation to

532 lf- IZLIW-;2:~~cLT= 2?aJýAW FýCB- J: LTh T:h331Y.
J. 'TinZ7, C.A. Desoer

!-is 7:r: consiacra at liroar ti~-7 -Lvariant discrete
syster- rh.cse state transi m e:7-watiocr is gi-ven by:-.

or.-)r:- A n X a constant nrca-s -ThE;Zr -- tr-x; x, 4s an-- n-rcr.ed state
vetctr of t-.,e s-.-stcra t D -s an n X 2 cc nstan control matrix

.1hcolurns 'ý -- A +1 is a 2--.oe- ccntr-c.. vector vaith
a:cnnt o- 'I- e -.'e 'ctcr ';jis restricted to

be -is-sibl co?' t-ol +j I~ /t~ uiA 1 - , 2 ana ' I = 0, 1,
.e r aris e' t:;-> -1 discrete ~'~ ci the above form

are1- aal 7' b ~ icle csntrc' a irresr-ectivec of ;.-hether
.-. e eicerva-,-.1 cs of Aare- &_-ct r -, ti.2e, real, or occir in

cc---Lx o;01gae ra-irs. 77rrthcrrcre, th-e t-'-:!r is directly
ex~'tcm hl0' C thýe ca-se reo aX .1 const-.-t matrix and. -uk~i

a- . co.trel x-ectcr; 7: 2, subýDf--at tothe adii asibiitýy
const'i -t i- 1  ~1 1,2,**,.

533 SIS2 ::r`S 3u 0T:h Y:TCS~~ c Jcc:-iO

Acriýtic~all stul;y cf the -e-finitions of open-loop and. closed-lo3p,
euitozaatic controls is fcllc7oc-d by a isc-ussicn en the. -;-ays and means

(continued)



533 (Ccrnt,!.)

--- h er47ýbeh oortoa onr"i-s evelone-I for continuous
p:z7Dcesses, to be i-o o fcr the spca reuic-:-ents of discontinuous
jxoc-esses. rrhe author exnscozcs th-e --caning of the terzs Prosrare-
contrcllcd prooesses' t. c.:.r~& processes', 'ffecforw;arI plus
, ec-71 nck control'Ian Iou 'feifru oly (pure open -loop) control,
ana su-=.eys a '-ýo=ncnts an-. unlts recu-irad for contrcling and
s tn aIi: 1)ouses. Iialt.-e -ossibility of utillzing, for
the control - Hcnt4-n-,:o-I.-s p2edo rocessos, the 8:cceriences

.eaie cith r-a-china tool controýl t-echnnicius wHich hoive already
~'-" ahi--h ic'-ece of de-.'elor::ent, is -discu~ss 3.

.Soi ~~ ..Tsr,77) 1,40i,i 15 ',Yril,i 36j3,U.S A

S14 CT- e Yi - 5AV C 'iL'i.

S.Saý! 0. Sla-

-'-~ t-.' a oie-rrii -fo~ a re,c:; electro-hyiraluijo
*:sn sfc"--nýýi1nlig ohns and

t"-- B1 t½at. oent of the vaTlve is ý-iffiot it for

4t-a 11 -- u--sf '1tol o l 'ralarc~arb
if ~ ~ ~ u ths' is-s and rstac3 of th - r neglýigilcle, the

cý,-A-u cf- the sroco thel- monvt stroke of the
fla-rs'r 0- e. th -,n-.nsf'er funoton), c, =%be reprcsentedI srprecd.-
mateiv -cy a ½-ic-n f-r:ula cezorinn a ir~st -dp-ivative of tinsa:
tht-s, te tire ccrZ-arnt T at s---l 1; ressuro Ps =501-7/cm. sq. 13

-- ýenasT CC/03 3ec; th.is- ve-y -- tresponse is in, far
-. t - ex-,cr--ent Th -,--' if " ' Ancticns of hy,7rouIlia

,,ast""e, heaz rvy loas an-eiast-*city of fl-uii lines and
.s'i va- al~" been cbtai:,n- - oit- esonable .- =!Ient bet-.-een
tert17i E-nd exocr crtal f=rnjlas.

5~.~ 7 To CITC--= --.O:? E 0C- P 0.--C~i,-LS: v LS~

a* sigh.t in& 11yhiruientoatic control system
is a r luo: 1 'e~rco~ a. Socra-cd cilot

: 1fot viii -.or ? Th:e a-ther ohseve tat it
s1 c _fIs ~a -!:tt: oflay--ra-te Truha.en

retn e tri con "C'-: spe-ed of a,77 n c-cats cs 5o n the ch-ýaracteristic
orc--s-irercu-rve of t-. sc-lncial the share, size, clearance

and disol-:aconcat of eaoh s co , an'-' th flui-d Viscosity. The
=etihod ouatlinedI in thi-s a'rtiole relates these Iar-aneters for the
.'ase fllustratc5e,! c-." b,-- _n:Iorli to cay other p-iot-operated

sn'col 7vaie: a soce'-a ;e is de-.-ise for a large spool
.- l.eact:-.ate, býy a Fa~ll ciirpiston.

Cicisfor a trans-Istorized! tachone-ter and a frequency mseter,
covering thea ran7-es 10 to 100rv/o ani 20 to 2020 Ws respectively,

12. (conItinue-1)



536 (Contd.)

are deseribod, both being lbased, on monostable circuits: each
a-instrumnxat displays its results on a li-neanr scale uiga moving-

coil meter, the frequency metor requiring; en input voltage of 15c'V
r.m.s, Both circuits, which are extremely s-imple, may be modified
to aýlter their freouency ranrges.

537 WTTC2SEP"G WIVE.
Control 2gg1()13Jn,93USA

Torhir-;n it all lic7an hyclraul-Oio fluids and most fuels and gases,
and wiIngless than 7 oz, thins servo, valve positions loads that
arc co::-:n to air- and space- craft centrcl systems. By using
mochanical1 f oodbaok. flow control is directily prorortienal to input
signal: -,he unit has a- f-lo- capacity of u.- to 2.9 gal.per min. -at
4,000 r.s.i. through a ra-nge of -65 to + 450 F. Prcduced by Power
Eczuiruo.nt Division, Lear Si egl--er,Tinc,Oh'io,U.S.A,.

538 -=t P5----TY C0!' -TSAYT2-D I TA'DYhE ! LI:7 TI COTUYIOL S-LSTVIIS
G. Fava
Elettrcteanina,5O(3),137-140,ý'archr,1963,Ital-Y.

Presents a~n anlssof the cperatimn of a partly compensated
metadyno for a mnachine supplying- a resistive and inductive circuit,
and for a !macpane used as rot-ating amplifio-r in a War-d-Leonardr system:5
thle effecots of th-is ji;aohi*qne on the auto::iatin co--ntrol circuit ia w:h-ich
it is insorted arec onsidared.

539 SMEVO 2ýITTYFM.

This feat-response, hg atrlfrequIency anplifier dLrives servo
valvecs in hydlraulic or pneumatic systems. Designed for rack or
bench zo unt4ng, it includes its cum,- -.ow,.er supol1y, pervrits the use of
potentioL7eters, synchros, variable-reluct-ance devices etc. in a system,
w-.hile soch.ot allo-as the additio-l of pluag--in netwýorhzs. Quiescent
outnut currant is 8 - 22 ma, a~djustable; differential current is
0 to nearlytic quiescont curre)nt, while ithtler frecuency is
adjustable from 100 to 400 c.r.s. ;,vaila-ble from:- ;.erospace
Division of !c-ericon Dri'ke Shoo CceOmaurdscalife

54D 1, SUT-l.DZ NGN7ETIC 12:PLIFIM'.
fl.7. Kanteuffel., T.L. Phillips

The cuItrut voltage off a new.. twine of maanotic a:mrif~er is
controlla IlDe in onplit4ude r~tho thani variation of pulse -widthl
controlled- Zetfesratcd fro-sul sat.-rable reactors being
used in -a circut siilr-o that of a inia.7etic stabiliser. The
major area of applicaticin is in th-e f "old of accuraitely reEgulated
power suipplies.

541 AST`UDY 0-7 &IP ~UC S~c~KAI~:
J. Henry-5aud~ot and J. Gillonase-r
-Aton.atisne,7(1 I),'-52,o., 962,Franoe.
Usin- the "2o-vo;r rate" filcurs asf merit P. = T/J, various motors

arc ccPr~el:o. Pcartlicularly as regards eitthe best nerformance
is given by disc-armature motors: a snecial model, weighing sbout
5 Ig-hs a P of mere than 30CC for a duty cycle of i45 end

XManUM licn" L.-,e of 300 mns; the trcnperature rise does not, exceed
75 deg.C above aombiont. Schematic dia~ra7ns of suitable servosystems
to ?xive the rotor, and cirrcuits o h lcrncscinon

use tranc-istors and controlled silic4-on rec'.ifiers, are given.

13-



SYSTE2I Ill.= AID :URL?!D '03S?2 AW -KJTYATIC co~PKCl 0?
DISCOINTIMUOUS MOCESSES ;-:D _::__ --S I'.L C1;i:.A INUSRY
Z. Pavlik

See item 5335

OF C S

D-ESIGN CIF2L: DYUAM*ZTC CID:---"H SYS7__I.:S F~ :J.PTOIESSES.
C.A. Jone-s janI othlers

Ddus.ahngi, Chen~: ?nn~nas22 8-9Mv16,.
See item. 5214.

R.P. Tuar s.: Ti li be s
Instrua.Contrcl Syst.,36(5),1L5-i53,M-aY,19'3,U.S.A

See iltc~ ol,_O

TT .K. Clurts
Uuc.ci.o'~r.,1(7)101 i r 1 1 6

.gront cbali ha Tbe -ýtt-nt-t 1=I- c-lls andreaotea
owerations i,.no the -ail -Itc h-as been ,Isea;
e~nouzh, to hav ½ýns --: ' -ble 'nterest in these

oh*"nInos. I"a -- 's I-c r*tý- ri-.-.vr of their construction
and thuot brlof reiw ý%-_11 hei to Put' those interesting
do-;-ices in th eir proper '-crsrecia

54-3 OPTE.''LZ TK ý IG !CCUTO Y)n a 7'-:
L. MarkY.us

T~hi (a) Y7alf ,e ti!hs,Tch.e-~i ju' . P.113596
Co. -:rises noctes fcr 1ccr la- s on~a" o control presented

b-. the author- tj a joint s of~ --It and T,,ectricna.
- ~o~" d.acorxt:-mt.3 ef the o t;'i ifo0mm', Berkeley,
U..ý,in July, i551"i. Thle t-'ic "i- oerr existence of

conIrirls, dioaairts of o lla- -ctr-e:::Ž1 and relay
prono'rtles of otfclcontrollo-3, a'C, f..nthsis of such -cont.rollers.

TIL .1(a) T.C at, 7homas
Unl~Sasato.,Teot.h~~leo .~R13,ev. ~,..S.A. P.113515

Asnocial nros ccuo'it-or *-as "ioo-n en;nstr-eItcd zhich contimuously
7neasures t4ne--oeinhýted f-_'oqioncoies cf b-inary Latt--- ý'in fromu
tho-,se deo-tacos cerLerin conditio_-zel orhailtis Icih a~rea-ie the
basis far r_' cont-rol delin:it haýs been arnlied to the
control tas*: of optffiizinr7 a prcoss si.~~by an ranalor-.ue
electrical ret.;ork..~pmnaa res-,lts shathat the ccauputer
2euaeins useful in thec face of 1s'--'leiteraction &mcng the
control variablens, L'zfcr:ation bein&, a-rocazo--cI into a form that
facili-tates control, r.-hils the aotuenrD-iltes for continuous
sadatatiorn to charvcing cl-a-racteri-stics c-f thýe res-ocase surface.
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545 D-I-AA:f ' CYEIW
P. riood
D=ectrirlsnc,3 5(i 8), 26, 3 'lay,1963,!J.S.A.

Inths instrur,:ont, shc ives a cctinuous 6-digit display of

fruoneics bet-_-en c3 .-. s. -u-- iG Kn -.uithout the nr.oranl sncapling
-,erica, ,,e r -n;e 'n c y ianput is converted to a pulse train
fýe! t3 ý'-c- av-' r -'Crvrsible counter: the subtract input

is obtan,'C fro-a a lbfý- rante n-:tiplier cooppriz:ing a binary scaler
to wdaion is a & d-runc ulse train. Scaler outouts
areic- tC o -es -'- dby th-e counter stages. Combined, the

E t cu--u s `vc a *' n traýin mo e aen rate e~uals the pro'uct
ofth- fx-ý a eu_--z--i the contcrnts of the cotunter: rheri the

_ýenrts ar 'laei to tl e add end subtract inputs become ercyel, the
..cl te coane ran.csosnts the i~nput frequency.

541; ~ SE.= ,1-7- RLADOM LOADS.
erng,l195(50'6`)`O 6 n9,2L !'au ,I963 ,U.-r.

A ow ft~uotctp~ingj'acie d eveloped by Doa.ty Rotol Ltd.,
ac znestor can iu'-dc- - tests ei-ther,- to a rrogrno-ze or a ran~lcm
r-_c'd ta'hen fre-' a cc"--encnt in. scrin-ce: the first machine 6f this

t3 1e hýoo been deliv ral to the Lo Tho-~b-rough& College of T~chnu-oloV-
_0 '7 + e~a of accoa'acy caed-(+ I per cent),
le tc---.:-iq-es are eoclcoyeI- b-v the provision of a carrier

-st tirual corrýection of force error is effected, end
deteoc'-d aby noad cell e: i1cying -an incDuctfive pick-off, the output
of is-co-b ;_!-.:it'- the control signcls an-1 returned to the

t o clos, the alakloop. The load cell feedback
1 ' -~c-- e1ay dfferoaialin ta~e~pick--off arroangeiAso

t'-,-Au it the do-2fosrantirn cf a proof ring t-pe elastic rmezaber:
tcso :oatlos ofthe cikoferidsup-ly -are injected into the

db c'lor to tr- vide ocntrol. cf the st-Atic loa3; the dynamic
loa is i -cOntrcil c-i, ex-cept that in thi_4s case a digital
,tChvfl1cLe is Us--d to b-ild uTr th-e rocuirc-,' sirusoidls from linear
stairoase furaction of-ýoessivoly ch agiýng slope.

o,.Cocore

Lnstrun-.Csi-troI ,s.3G,5-5,~,93b. L

This iLnstaruine:t is `_s-ned for iis- -- t a O.00C5-L'-'."diameter
iric j_-rc½j h-aviig-. resis-r~ce of ýpra~oxu_ .ely 10 0 m~nt slight
rnz~elfication, -it -aa7M also feeda any hot--.Tar-e or hot-film probe which
re-uir:es a heatin -.I-"rv of up to r0O-nA oana a rmaxin~um inpu.t to the

o-a;-ire brid,-e of 157. -1he fro-cuency resnonse cf the instrum-ant,
.hioh le-enas en the size of the vire used., is 3d3 dean. at 500c/s

for the anue-r o)f -;Ira quotoý aove, n.ith, a :-ass velocity of
acorxivaoly1 1b'se~ft~z: sing a standard rrcbe, it will

:Jeasu5re :oaasseocte up to 350 lb/sec.ft~sq; resolution is set
by the ri.nola cni the out~nit an i s equivalent to a turbulence of
around 1 'eer cent.

548 T = PCO5PJL, CN PC?2 F-7:r12 OF -- ~~D.7UCTSLY CFMAGIruG BL:.VRY

TIEL.I(b) R-P rhiss
R.A .Tch'tc rc.2 -0 EC,Mýarch,i 96-3,U

Desoruo:es a .o2c2-n syatsnhc enables the cceded output from
a nu:-ber cf ro Fhlc nft digitlsers to be sýtored simultaneously
cznd then rocorada 5erially on punched 35--1 film, the process being
roeoated. cntinuously at a rate of 15 digit osr outputs per sscond.
The ecuir.7cat, ahw-ich vý-as Pleveloosl to x-Loord data frýon a a-ind tunnel

nod-as theatitue f ly chalngin g, -sealso of use -in
testing the reSapoaoe; of sci-- systs. it is to be adopted as a
sta.,iard facilityr for the R.A2. 15 x 106 inch inter-nittent tunnel.

15.



A SMc--0-,z2Er qco:7TCL S-i.'s-_: 2n'SED U, a~~.~i TEC-i-IUS
2-_D SZhFCTG PU0CP2
D.':. Stre-etcr, K.S. ::arenclra
Crui't (520July,1962,IJ.S.k.

P.1 14Z-92
See item 526.

54+9 SZ::3:Tr 7- CCAZLC W:Y1JT-3 7:;r 7Z E-TC FILh'S.
F.B. 1hun-pIrey, JI -'. Jt_!nstcn

se.; force' ~~ toC:u-_q,:C5 us:_"g a ph-oto-alectric
rL~Cihave boon tr- :;~ a~ L3on fibre susperi-

sion system Lthe 1"'-_x!c _ýcScrfbocA fc;r st _'ý!ying the mia_-etio
Prorerties of th;"" ti fil.-s. aýorniate set of
co'i s rre'ides tl-- maciietc field HE; s&'-co t'", tcrqn-e cn -, sanolo
is given by V x~ L,- eai of tcri--- a'.rds a means of
stulyinG t ,'e 'ých Vio"" --f t-- H.atia -a Exanples are given
cif the no~ "nof the sarn-ticn an _ci-ann -eiagetizations,
anisctrnop cc-'n ad :ýcrr2ive fiela r a fi 1 35 aenstrcng
unlits thiýc z, fro -,.ich 1-ta , the saaisetr3-:y - teld and the squ.are-
nesz ar-e cacAal cb~-:aticr~s of rctaitac-nal hysteresis loss
are ýaso dso ýss'-a

550 SPEOL-, COMY LET=,S ~7IL

'ectronics,'(i L'r C3USA
ThLnteo;rtcr Ls a s5-re s,:eciaK -r rclrty -c:oie hich

au 'omaticall 5--'1ýpr~ t-cr_--tt 0-f a s ýrT~-7:oo2thor rotorx.
'2:-e, data are processal In j fc;.:ý ýin! cn a series of
oectrc-!:chanicol! couanter3 a'-ra ;edi in a 7TJ!- set on a map showing
the area, ccvc-rC-o: ccan- cc-rs saevýo t~he inr a-' nohes accrued at
each ~nIut since tinle of re_-set. Five 1rcaw!-Iins per hour
are -btanined, th e Lntejyater tak-ing~ ovec -- era'. every twuelve
7-.Lnutcs t-o ensure its corract -oooDrm.taon, t:-' ntena scarnning ir. FPI
-nshlocn at a T~eeecr.-i-.ed' 1-'1- ard elcv ½-"n

551 72hAi-XTORy --'OR CH_ T r;".'Gu2 ICTIG
FP;DS *., SP,.CrE CH,,RGE.

T. ',"an Duzer

Presents t- cr-y of anl s e arCLJ c oin
tra ,2ýctoriu's Ci' chrrý-Cla Frticl- iC n electr'" %na ion Cg's, .7here
tkle ef--cc of. zr.ce cl-'r-' na~ti f'' l~ ic lr-ortant. 7he

by s-reciJfya. b:-ndoý ac=d-tDs ~cn i-. _-ei sc rr' otential.
Ssrecial tak c~ obtaar'ig r 3 thin azLnilar

beam is described: a :'eiinanalo-ecz ove h
eco'iations cf noton ith the fliA 5-o1-sa' -- - tan-ks ean
controCls smnoehrioscoo ove the ad 1 3iling3 probes
along' the tra~jectu-y. Res--ci-ts far aiho-'.eelectron. Kars
are ceo,-iared -ith boon snamling n-easurna7ents on n~ctua1 G-ons.

5 52 Tjts:so.S-S- 1J7C12T'j D.*::. 72~-,R"'-A DTCC
K.F. -icharl,, U:.R. 7Fn, 7h. Suit

-.:,is system, .2onvcloped to pro'-ide acre '-olpb'-' instr-aerntati.3n for
tthe ccsmic-ray r-hysicist, ircluies a coi-iti-g- rate intce:rator, a
mnecry oircuit, an electrconic- clock,, and a retnisl-tc--docimnal
cconverter. Bidsriaitsn-.ll sizne, and low pev.-er con-

sn the systen- can 6ive bot 1 and del-c.-za outeut rio r
au cmatced_ ln inc:: cea'i-s.
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553 ILR:AVTbO!'L~Tr*C~:
G.'N. 'Wagener, C.C. G-rand

Describes the design and op oratfng principles of a scanning and
integrating mciirosleotrochotormeter for stuidying the absorotion of
tissue cells in the aneeghresion 2200 to 70002: the instriesent
can be usc-i1 in three modes; as a double beanm system in --hich the
two bea_-'s arc derivea in the rrae Une of the mi4croscope using a
two-hole a-certure plat-_, as a scanning integr-ator, an~d as a-n uv
rlhotc.nicrosco:3e.

55r4. OT2A" L: Ti2I? L CU' HP.T2ITC . R!_SISTOR
FOR 7SE E".,CESIU IK
S.B. Geoller
L:'J Trans ' oeCoutrCi()7 -7 ,Ot,92.S .

A technirus _s describca4 for z.chinqg the internal base-to-emitter
.;vnticn charact-eristics of ani alloy j,juncticn transistor available
to an analog-uc como-ter sal~a-ation arocess: this is accomplished
-t;ith an: antive f ec-dback 2et-::ark `.hIat c3ntinuously com:pensates for
the in'-e7rcal voltage drop across the e:,trinsi c base-spreading
resistance at all base curoc:ant levels.

555 7E~-r~CCIDLO ~ ySPY:.SZ.
-. C-. Bogle
Ccrn'rrl. .(O F,'o16 1  K

W'hen a :just d; i s d~ra-n sho-;:ing the open-loop gain G- and
cicns-lcop nchase 1, it ps soJoe to assess readily the closed-loop

e sranse of the system in rosrcct of both g-ai~n anFhase, by reference
to the ]1-oircles end a---ircles as described in standard toxts:
w'hile th. - Ecre d~i a. az are oi~re convenient, a7uxil iary reference to
the Nichols chart is3 neoeszeax-, -rith the attendýant disadvantage of
apccarent ccrmcleyxit-- duo to the ractang;ular log C- 'end $ý co-ordinates.
Lae same Linforz:ation =ay be given from a self-dra-..a chart by adopting
a -oolar ---'"d cf loS C-cirlcles a-I /-radii, intýerse~cting one of log
~-aircies and a. radii, the EiaGraz being directly derived from the
inverse >-i s one, on wuhich loci of constant ', value are circles with
(-I, jo) as cantres and radiu~s 1/1: 1c~l loci of constant a. ore radial
limocs frcn- t': centre. Since loci of constant G- are also circles
ccmtro-i at the origizn aýn! of radius I/C-, and loci of constcant / are
rad'ial lna :r- h,'e orig-in, it crly remains to label the two sets
of circles v;-i',i &crocrriate decibol values, and a --.orkable equivalent
of th'-e c, ol -cart has boon ian

DZSIG7. CF CPT--] DTY21ýM C; 2O S__STITS 'I'op .1:;CMIZPZ FMCESSES,
C.A. Jones andct-ers
Intdus.1n1-gig Che-'e dmacs22 8i8,:y93USA

See itom 52.

FL_ !='i22ATI07ý III- FLT&::jT ;rIf7 .zITUD Co":TOL.
W..Foy

Soc ito-n 502.

1.ZFHCD 0?_ 'O"'TAT:C GUY'L CO:- OL SYSM1. cO-?;crErG Ui:,j

:*.T. Kuzovkov

U .-K LE., 13C- Tnfor=.Ser.262(A,,iq2,U.K..
See it,:, 520.
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I,~ 2TTH0D 02 SOL=T1 ir SYS2MS.
B.L. Dec~s~hatulu
Co-ntrol. ~ g6(6) ,93-96 ,Ju.e ,19 63,U.K.:

T IE :wGI=v'='Z-~?~zJFPO2~D L 'MEORY.
J.- Win g, C.A. Deoso er

See item. 532.

OPTIMAL 7OC--T:-73ADL:7C CO'bOL SI-S-Z-
D. IMCormack

See item 525.

ZISTEEG (E uip- e-t tcph.-n-ces, results)

HODW TO CI-I Gý L'=E ?3F:BTE3 o~ OF~ 'L.LVES v 2.
L. Dodge

rod.'n~,3h11 ,2531,27 IMaY,1963,~j-S.A.
Soo item 35

HOWT TO EV.JAAT 7.,12 ?Y 71R~
1'. Voyti-sh

See jte:- 501.

CODED CUT7PU7ý2 TRCI ,cTI?ý3

Soo iteM 54A.

556 TESTING IPD2R- FILAET STELFS7 FIECICT 7.P-ZE CFOIS7 -2;D
EONLTI-.ERTTY: 1 T,~T__ *-,: C%72F h. ro EM=,.
T. Ilennig
Control :1ncr.g, tiG 7 0Jn-,I 963,-3-A

in tChis scrIes of articles attentio -,-il "cc direccted to the3
i~roblc:.of cl etcnnirnrii trcinsfer Qftct-c:.s :ýnl errors in them,
that -rise --hen te' tuques intend : c, noiseles systems
are appliol to noisy syster,;s oontn!4, ole-ents thnt are slightly
nonlinearx. Pni"- cular e::e.hasis 4s nbeacc L-1 hcw th-e ec:rors
involved :in deterror, ' 'fm' no depend on
the choice c' ceýrturbatlcn f~os~cr the 'nrlLut ý..d cm the -:ethods
cf' arnalysi-s cif the 4in-put ard outrut sij'Tals. Inthis f'irst article,
the au,,thor Eiscusses briecfly rert':rbation sien, ethods of
analysis, systau.s -.-rit'h ncise systemus ohnoil~inearities, and test
and analy-sis teclhuiques.
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