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0 Scope c~
C t.. C~ 18 ~f ~~~~~~~~~~~~ papera co-~ a ~ed ~~r f t n  are i~~te~ ded to pr eeer .t a genera l0 ~~~~ ~~~~~~ to s~cho1o . 1at s and those ~‘ .o r ’~~~~~~~~~~ ’~ aflS t~ o ’~ of the ~cop. of work ir4

~~ t~etdi of ps cho1o~~ and ~~~~~~~~~~~~~~ CaZT1SC~ o~.t by RAT research workers
ove f. vs ,eara ~~~‘j These a~atr scta ~~ e ~~ t ~ a ~e’a ~ c

~~~ papera ~~~ i* , ?or ~~~~~~~ or ~t~~ r reaaor.e , cannot b. ~~~~ available ~t
t~ .a ~ - . Th• a~:e raete ‘~sve t~een co1.A~~ ’~ .~r~ier ~a~n topic h.ad.n~~ an

~~~~~~~ 1.st of ~~~~~~~~~

~~~~~~~~ ~~~~ i ’i~~t_v ~~ ~~~~

n .  Pipers a r ~*;: p.zbli hed ~~;. the open i~ tsr*tur. &IOU W be avE lable
“-~ o’~~h ror ~r~ ~~~; r~~

- ’

. .  ~~rt ~~ ~~d na~~~~~,da ~a~~ ed ~~ t~;r F1yi~~ Per~onn.l ~~~earch
Co it~~~ ~t the fl~~~.~~tr .’ of Dsf.nc. ns~ be borrowed f r ~ he Br iti sh
~~~ ra:T;0 

~~~~~~~ ~~v~a~on , thro agh any 1i~ rary . Thea. ar-s annotated ‘(FP 1~~) ’
after ~..e t t t ~~~.

C .  V~~4~-~~~ ~~~~~~~~ of ~~~~~shed pap.ro~ annotated ‘A ’ , ‘s’ , or ‘C ’
t~~ ti~~~~ e~ ~~~~~ . y.  ~~ ~‘c ~~ to ~i v  1&b~i~t~ y .  :~~~ obtained (roe st~~r.~

*~;t? ~or.~~~ ’8 as 1n~ c~ .~~~~~~~~ i~ccor :~t~~ to annotaLon. Such paper. can be
~~ to ~ i ’~~~~~~ 

v.COStch ~‘z~r~~~r s% , ~~ ~~ v~ra~t:ea and r eesrch
~~~~~~~~~~~~~~~~~~~~ ~4~o ~~~~~~~~~ erec t: th*~r partic-alar reee&rch ir.tereat when

~~~~ for a ~~1:’~ - . ~~q. e r ~~t~ ~ .zst ‘ r ~ cr v ~p~i - .e  
~~

:- ~~ ae~.f—addresaed
r 

~~~~1Qp 1Ar~e er~~~. to t.~e an A~ c’ ~ c’~
-’r ~~ . ~ ta regretted t~~~t

bul~’. r~~~eate . o.4 req’.a..t. 1roe~ labraries, cannot be accept ed.

W~er. to ~~~ for ~~~~ r n l~ ate” ~t Z~~ -para c.

0 S. ~~~~~ -- :Mj ~err aflnot~~~~ - ‘
~~ app~

The ~
~~Y Ins t~~~;te ‘f A~ iitlen “c’~~:ci na~r~ --~ ~~r~~~~”~;

:~~~~~~~~~~~0 4  ‘l’~ ~rr. m:

~~~~~~~ Roy& l ~. r Force Support ~~~~~~~~~~~~~~~

~~~~~~~~~~~ ~~.a- Force Upwood
;~~~tt~~:~ -~ton
Ca~) s

c. Psiw’rr a:~~j t*ted C’ *pp~~ t

Sc.v,~~ r’ 3( R AF)

)(in.atry of ~l~ fç.. ”q
Lacon )lou$e

c0 a~da ~bsd
:o~~to’

• X 1~ T

Is. - ~~~~~~~~~~~~~~~~~~~~~~~ — - - ,,_ _-—--‘_-‘—--__ ~~~~~~~~~~~~~ — 0~~- . — ~~ - - - - - ~~~~- - - —



Ti
(ERAL PSYCHOLOGY

~~~~~OWXX~hf , R.A. Order effects and display perEa t.nce In probabilistic
opinion revision . ~illetin of the Psycbono.ic Society, 1975, 5(1) , 39—kO 

~1
Sixteen scientific , technical and cler ical staff were divided into

two .~ ial eatert ed ~r~ aps to p.r for . a bookbag and poker—chip tush. A
POJ ~ computer warn pro~r. .d to generate sequenc es of squares and crosses
on a d~sp l*y creen . These shapes cospr2 s.d the t~ nary events in the
book b~g lash. $ub :ects ’ responssa consisted of an indication of which
ship. was in the ~~~~~~~~ t y  .n the population (roe which the sampl e had been
drawn , togeth er with an est isete of how probable this warn . )~ aponses were
~ude , ~~~~~ keyboard inp ut . , after each tea of a twenty-it .. sample. ~~one rw~ ambiguous data preceded u nssbig~ous data . ~~ another nm , unambiguous
data csz. f.rst. For half the sabj .cts only the current data ites appeared.
For the oth.ra. aU preceding teas were shown too . Final responses were
higher where ~r.aebiguoua data can last, which warn interpreted as a recency
effect .  Whether the data persisted had no significant effect.

ALLJItTI’X , ‘I. F. and ~ )LTOI~. C .B. The Construction and Usag. of Siapl e
~~eet tonr.a~ras. Fly’ing Person~e1 Research Co itte. M.~orsnd~aa 255, 19’5.

(FP~~
)

A well —cone t ri c ted q~a est I onrss ire can , when used in a care fully
Or ~ a n $ed tri a , prov~de a ~rsat deal of ua.(~l data . This goal is not
dt !ftc -alt to ach~eve , t~a t  all those who co-etruct and -se qIa.stionna.ires
east ‘

~~~ aware , of , and svo d various p~tfal1s e.g.

a . er rors of s pltnc~ - an incorrect or too essfl sample.

t~. s.ebigia oua quGS t iOflR e.g. double or negative questions , poor
deftn;tiona, etc.

c. bi sa in the questionna ire desi gn or wordi ng - leading
que st ions , esottonal wordi and ‘halo ’ eff cts.

d. b S  ifl t P 5  Trials teas e.g.  the respondents being awa re of
the opt nto r. of the r :als Tier either throu gh a biased briefing
or q~est~on asi re or by loose tsl~c.

e. errors of ana ysls e.g. non-response being ignored, rating
being taken too literally, and so fort h .

f .  fau lty interpret at ion . of t~~e r.~~lta — the Trials Tea.
F •e~~’~ng th at th eir fi ndings apply to all men in all aircraft

-~-:Thr .11 condi t~ona.
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~~~~BO~Ct1GH. R.A. Research Confere~. on Subjective Probability , Util ity
and Decision-making: ~~se, September l<~7’. RAY LAM Scientifi c Msuorandua
‘~ 1~ & , 19?’. (A)

The proceedin gs of th . fourth in a ser ies of Dirop.an conferences on
mib :.ct trV e probability and related research areas are outlined . Invited
r ev iew paper s at the conferenc. dealt wi th .~ r . et t c  devices t~aed in judge—
.nt , ri l - a t t r i b~~e .it~ lit i es . .i~ c . s ;o n—aek i ng research in eocialist

cou rtr t es and :xv r .a~ .c de cia~ on ma ki n g. Specific papers covered c wide
r a ce of top ics , w . t  ~~:phesi a on appl icat ions. A final s esion coapr~sed
a tut~,r~a on the us. of Soyeaian stat ist ics .

~~~~~~~~~~~ ~.A .  Probab il is t ic  optn ;or .  rev ision . ~ tD Th esie , University
of Scu ~~~~~~ 1973.

~~~~~~ p.r~~~~~~c~e . t h  t .forea t ion ind icat ing state s in a lea, than
~ -~ &in way was exaai~~ - i. As well as descr ip t iv e  approache. to per—

for~~n~ ~~ . comparisons were made w~ t P~ the prescriptions of ~s~yos’ a Theorem.
~~~ ‘bookbag end po*.r-chip ’ pa radigm waa .acd. Performance in one session
was pred ctable (roe tha t in another , ~-1O weeks earlier, and wee conserve-
t i v . : ea tI ~ a~e5 were lower t~ at~ p r e sc r ir -d .  In another experiment responses
were sore o p t . m * wtt ’~ a~ .~u~~r’ r at? ’er t~~a:; a probability scale. r~ ose
cases .c i.~~ .dge ~ the remi l~~ and ~nforastion abou t totals of mample events
i sprayed performance . ~~en sample ~~~~ t r and number of responses were
e :~~f*i1ated the ueu al e~(ec t of increased esti tes for shorter sempie was
not observ~.d. An expl anation was offered in te rm. of saliency of oppor—
~ . r . . t . e e  for r evt r ~~- - . .  ~~a~ inat ,or  of sequential aspects showed non—optimal
effects. ~.th .; naa t’~ .- -  ~s iafor.at i or. early n a i’m.pl e pnirary effect.

~ the d i r ~~. r. . of sample conte~t increased. W~th no ~nforaation
about the proport ion of cv~flt$ ~~~~ the parent population, conservatism warn
.t.11 found . ~~~~~~~ i ’ .’*l nile for this situation was not applied by subjec ts
when the population c~aract .ristics were known . Views of conservation and
sodele of opinion revis ion were crit ically exami ned in relation to the

~~~~~~~~ The i.portan-. of ‘real world ’ experi ence for performance here
was ~~~~~~~~

HO~~ : ~~, V .  . Flow  d~ a~ ra ss . In ‘Di sr ’. aye and Controls’. Bernotat , R. k.
and Gsrtner , k. I.  (Ed. ) .  Amsterdam : Sw~’ts and Zeit linger , 19?2 , l93~?17.

flow -~iagrsms are a ~.ans of depactiM , in graphical fDra , the
elements of a syst.e in ~~~~~~~~~~~~~~~~~ ~~th t r e  man and the mschi i. can be
~..sc rt : .1 ‘ri events ahc wi~ in r .lat fon to their deter mi nants and con-
sequences. The diagrams sr”  compl imentary to , rather than substitutes for ,
.ltern. t iv. descriptive -‘ thod s such as job descriptions and activi ty

~

. -~
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s:.alysea. which io ~~~t depict i~~teracttons en adequately but may be superior
for showi ng i ndivithial differences. They can reveal super fluous actions
and events but they cannot be modified to take account of learning effects ,
exper ience and a k i l~.. ~~ey can provide a structure for tha deri vation of
mathematical models. ill~strative examples of the appl ication of flow dis-
grams are drawn C ro~ a simple keying task in which a subject responds to a
light spuls., and f roa a guided weapons system wi th complex controls and
displays.

Ci~OVP AND INTERPER&*4AL PJ~)C~~S~~

S?CI(ER, P.J . Limited Revi ew of Research on Interp.rsona l Attraction .
Research TsU 26?. Dec 1973. (3)

A literature survey of the research that has been done on interpersonal
attracti on.

S~~ (ER , P..~. Some Determinants and Consequ ences of the Differential
tri~~t.o~t of Abt l . . ty  and Effort in ‘ir aining and Assesmeent ontexts.

~~?~
‘ Research Branch Note Jan 76. (8)

At tr b tions of at~t l it y  and effort are briefly discu ssed a n relation
to percept ion of ca- nal~.ty and intentionsi t ty . Consideration of the con-
sequences of different ial  a t t ribu t ions  for reward and punishment behaviour

~ t r ~i i r .~ ’~- contexts leads to the su~geetion tha t effects say include (a )
bi ases in ssaesamefltr ~y natructora and (b) chan ges in motivational

~ ‘f st~ident s.  The ro t~ vattonal changes amy be moderated by the
at te~,ts ’ level of res~ .t n n t  achi evement motivation . Some taplicatians
for t~~. practical t ra ining situation are indicated , with an example f rom
tne specaf ~c context of flying traini ng in the RAY .

~XX)PER, C. eat Classification , G Analysis, and the D$T. CM RAF)
Note 13/??. (C)

The adequacy of the c~~~on classification of tests as ‘projecti ve ’
r ‘objective’ is quest toned , and an alternative t exonoav proposed .

Tha ~)C is examined under such a model , and novel possibilities for
re isbly scoring the test responses are suggested .

L . - . - 
_
~~-. ~~~~~~ -~
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MILITARY C~i~~ t AND ~~LIITICAL PRQCT~S~~

J A?~~~, - .~~~~. The RAP as a Thta~ Inst i tut ion . ~~IC , Rss.arch Branch Note ,
* 

1973. (8)

Gof fsan ’s concept of the Total I nst itut ion is examined , criticized , and
related t ,  t:~~ i nternal stru cture of the RAP . The text includes figure. from
a survey of the ts.ak of the RAT Stat ion Education Officer .

JANE, D.J . A lter nat ive Models for the RAT — ~JSI Jou rnal Dec l9?~.

Th. rationale of commissioning policies a s examined , and the develop-
ment of Branch Struct ~ rea n the Reyal Navy and the Reys.l Air Force is
de cri~ e<t .

.- ... The Devel~ pment of the Royal Air Force Officer Corps. W~TC ,
Researc h ~rsncr~ Note iT~~~. (B )

Th is paper conti’aues ‘Alternative Models for the RAP ’ (D. J. James,
and atte mpts to pred ict future d.velopeents . r coemiasioni ng practice.

The ~~~~~~ of the Univers i ty Cadet Schem. is described with statistics.

JA~~~ , • . :. Violence and the Fonctj ons of an Arm d Force. HQ’!V, Research
Braner. ~~~~~ 1976 (8)

The currently fashionable J~’f r. t o n  of an officer as a P’mnsger of
violence is criticised , and the basic philosoph y of Military establish—
sents de scrt -c afresh in “er~on.an ter ms of function . Soldiers, Police
a~d Gendarmerie are differ .-t ated .

JA
~~~

, D.J. Trenchsrd ’s Mazuair~ Revolution. RAP Quarterly , Winter 1977.

A ai’ ~r ...ad ver sion of ‘The ?renchsrd Tradition and its Successor.’
( 1977 J. Janes) wh ich discusses chan ces in RAF method. of recruiting
off icers and a r~en over the period 1918 to 1970 and relates th i s to
changes in th. national education system . An atte mpt is made to predict
‘
~~~. futu re structure of the service .

-

~ 
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• G . B. A a r~~n A sesscer t ~e~e~irct~ Proj .c t I~aae 
‘

~~ . Trade Proficienc
Inve ntor ies for ~ Trm~e w~in . CS~ Ar’ $o~ r No ~3t’~ Oct 1975. (C

Th n paper the last n a sen ~ ~ reportin~ the Airmen aesesament
Researc h Project ~~~~~ n 1973 d,scr t~es how 8 vr~~ ôry Trade Proficiency
aaa.sam.nt module. were developed for t:.~ usesn-.:. ! iaor s.~rmen in RAT
ground t rades other than ~~gane.ring and A c1r nistr at~.vc , .

~::-;r~~, J.. ~~~~. ~:x~~~ na~-aon of t - ~ An~~sl Confidential Report ing System
for Officers . C.S(RAF ) Mer~o No 39’s. Oct l~ ”’- . (C)

m e  memorandun ~~~~~~~~~ the Of facers Annual Confidential. Report :
Form ~~~~ t at uthes the p.rfor -~~~ of th e  ~~r~’r.c~il aeseemsents, in
terms of ¶ne~ r a~~ ~. to .~iv.  relta~~~ and n e f .~ information abou t
ind~ vidusla . t i~~~e exaai~~’- ’~ ~~~ 

- - v : ~~ *nd covere~e of the narrat ive
reports. The a. - was to indicate what , I f  i :-~y ,  i.prov..ents or simplifica—
~~ons ~~~~ ~~ ~~~~~~~~~ ~~ 

-
~~~ 

.n~~ and 4$” of t r .s form .

A . *.~J., J . .  :4-. c s t . r-.n .  A~~t & r.~t~~~t v~ InteLligence in an RAP Applicant
CS(RAF) ~~~~~ ~~~- - -

- . Js:-~ ‘~~~~~
‘
. (C )

This note ‘x&- ‘~~ ~~ performance of r~~.lt male applicants for ground
trades in the Royal A r  Force , in ~~~-~ -r of change -s in t~ e mean scores
ach eved on four basic r - r ’ ~~;~nr ~~~~~~~~~~~~~~ ~øee te~te , which were introduced
in ~~, nave been in continuous use ~~~~ t~;st t~~~’. Three of then have a
at rong educat tonal at t ~~~. ~~~ t component . The fourth is a comparatively
‘pure’ nt e l l~~ ence ‘-rt. Co.plet.~ data f~ - each year is not available:
pr ior to Y-..~ introduct ion of ~ computer-based system In 1.971 the labour costS
of ca c--alat n~ su—~’tr~.- atat~eticS on a routine hssi~ were too higt~, and only
ad-hoc studies were carried c - ~ t .  *tii Iroa ‘-~~r~ ntud~ee has been included
where pe r t inent , but only f ro  ‘

.~~~ i* t - . picture .r, any sense complete.

~~~~~~ r . .R .  The rote of .
-.~ vesttbuls .r system in head -eye co—ordination .

J .  ~~ ye~ ol. , 246 , 99— - -

When the human subjeCt moves hen4 and oyes to fixate an offset target,
the eye movement consists of an .n tial saccadic movement in the direction
of the head movement • followed by a slow ~

- a ne retu rn to~~zd orbital centre

—

- - ~~~~~~~~~~ ~~~~~~~~~ tt.~~~~~~~~_AS - flrn ~~~ - - .- - - - - __,~
__ ---



Page 7

which as compensatory to the remaining head movement • It has been shown
that t!ua pattern of eye movement was maintained when the target light had
L)een extinguished be to re the end of the saccade • The iii thor has tested two
further conditions . In the fi r st , subj ects made rando. rotattonal h.sd di.—
plsceaents about the vertical axis an the dark , with mo incentive to make
eye movements. Head displace men t warn transduced using a potentiometer and
eye movements were recorded by electro—oculography . The eye movements were
of the eae~e pattern as those found during target scqt .a eit aon isplying that
the eye displacement is reflex upon head movement and not itself dependent
~n target offset. In the second condition , the subject was secured with the
hea t clamped to a turntable which warn moved in a manner sisul.~ting the

— 

- 
- volur.tsr~ head movements. ~.ye responses an this condition wer e the sane

t t e rn as those observed when the head moved voluntarily.

~~~~~~~ G.~. Vision during head movement. Paper to 1.6th Annual Meeting of
t~e Aerospace Medical Associat ion , San Tr*ncisco. April 1975. (A)

The r~a~ funct .cn of the vestabulo—oculaz reflex is to induce move-
ment of the eyes ~n the opposite sense to that of the head , thus aiding the
process of fixations of ob ,ecta fixed ~n specs. However , if the object of
tax at ~ on ~~~en with tne head, the veatibularly induced eye mo7ement is
nsppropriate and sust e suppressed for i.eual acuity to be preserved .
such a condition arises when man and vehicle are ~~se~~~ ng vi brated at the same
frequency. The author tested the stility to suppress inappropriate veetibular
eve movements for botn  yaw and pitch c,xc tation of th~ sesi~~rcular canals.

sub - e t eat on a cha.i r mounted on a turntable which could be rotated
abo-. t e -

~~~ a horisontal or vert ice.]. axis. His head was clamped to the
c~iair an d ~~s body firmly harnessed . A visible display warn rigidly attache d
to the framework of the chai r so that there warn no detec table movement
- _ . tne head arid t h e display . The d ~ splay was a row of 3 digits which
were C~~ *r.~~ P Z ~ for another random set by the self—paced subject. The task was
~o read ~s ‘ .an v d~~~i te as possible during a set period while the turntable
warn oscillated in eith er yaw or pa tch . The at isulua to the veatibular

a sinusoidal oscillation at 8 different f requencies between
( 0.~’ Hz and r. yaw end 0.2 Hz and 3 Hz in pitch , with three levels of

peak angular velocity . ~~ght healthy subjects experienced all experimental
condj tt ons ii- e i ther  the yaw or pitch Ills. As regards the results, all
~w~ ects showed * marced decrement in the ability to read the digits of the
display at  frequencies above 1.3 Hz in both pitch and yew. With both pitch
and yaw stisulat ion the fa ll of I in performance warn grea ter end started at
lower frequency at the h~~her levels of angular vs~ootty , indicating that the
a~’~ l i t y  to suppre ss is a function of both f requency and velocity of eye
movement. A al p~t f~ cant decrem. nt is readin g perform ance warn detected at a
lower frequency i~ patch than in yaw. The ispairment of reading abi lity was
also ~reater in patch t han in yaw.

- ---- . - -  — - -  - -- — - - - — - — - _______________
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— P.~e 8

OUNDRY , A . .  The tJee and Nature of ~istance Information for Movement— Reproduction. PhD. Thesis, Dept o~ Psychology , University of
Read i-~~. ‘er c (A )

The uae end r a tur e of dkstanc e i: , r i~~~~~o~ ir . normal adult humans is
~nve.tigated . ~1se of stance information is observed when the amplitude
of a movement is reprod~c.t, trr esp e’ -~ vs ~~ its initial and terminal
post t t ons. The termi nsl poni t on of a movement can al so be reproduced —

this .a defined a. ~~ ~se of posi tion in~ -~rn~ition . both position and
distance informat ion are nor.-v~.sual and are studi ed 3sing bl i ndfolded
subj ects. In it i e .~. ezp.ri~~’rt ~ ‘~onltrste that tista.nce i n f r ~rmat ion is
as ~ic~ rate as position information for the reproduction of amall
a m p l i - zdes of -~~v~ -” t. t is ‘~rth er shown experimentally that distance
inform at ion is spontas - - . y adopted for the reproduction of smal l
sap1i~~th’n , ani position infor at~o~ ~~r large ampli tudes. It  is argued
that dint ’~~ e info rmat i on can —

~~ provi~~.-i by three psychological processes,
~~~~~~~~~ ~-~ise c~ee, a vts~al ran~~ of dist s.n ce and a -.ot~~r progr~~~e. A
rev~~~ of t~~~~ , e . ~~e~~~c rc~”~~~r.~ motor ~- -~ ogra .s reveal , that their use
hen on ly been reliably observed ~r.c~er abnormal conditions an - -i there is no
evidence of ~~‘.r -. -

~. tn  d~stancc reproduction . t is shown experimentally
t~~tt  sp .ei—tim. r .e~ are ‘

~~~~~ mo~ct lt~~’1y ~- -~- . rce of distance information at
lOw evele of prn -;ti c~’ . A lt ~ c~~th ~t is c ear that speed of m~vesen t can be
signall ’~ kinaest~ e~ CAI IY ~t La r.o~ clear what process provides duration
i nforma t ion (or the -~n. of ee -~- t . -.e - - -~~~ r. It is argued that duration
i-formation say arise fr- :’- r~aenthetic f*edback , the outp ot of an i nternal
clock or a cogn it ive ~~~~ en t ~~eat~ion . A l t e r ~iatj vely a motor progrs~ se may
be used. It is shown experiment*i~ y *~~~~~. k~~naea t het ir feedback does not
cont r i~-u t e to the tv.ng of -oYe— .r~t s. F~rther .~rperimentn demonstrate
that t t  is a cogri .~~~-~ t n i  eet imat:or .  .- ch provides the duration informs —
t io-  necessary ~~~ distance reproductions to be ra~.’ - : n ~ epeed-t~me cues.

;~~i~~~y , A .J .  The us. of ~acat iofl and d~.t ~tence in reproducir .g different
a~p~~t.~deeofmovement . J. of ?~ tor Behaviou r , 1975, ~~~, 91—IflO.

~~peri aenta have demonstrated that n order c’ reproduce a standard
- - v e - ,p n t .  sub .~~~* -ian —c - - Ye for a r e r t n . i  dist ance or wove to a cert a in
locati-’n. Ava Lable pv~dence ~~~~~er~ n the use of distance for short move—
mints and Locat on f o r  lor~ movee’r~ ~‘. l4owever, this evidence is in
conflict wi th the motnr nhort-term memory characteristics of short end long
movements. In this study the author investigated the use of distance and
locatio- over a range of aaplit.uth s n * movement reproduction task . Five
balanced groups of 8~~~: e c t $  took par’ • C*ie group was instructed to use
distance end snot her vs a told to use I oca t ion • Th ree groups were not told
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wha t tYpe of movement information to we , the difference ~.n their treatment,
be i ng only t~ e itnp 1 tud. of movement that they were required to reproduce.
~o reveal tO t ’  se of th.etance of locat ion , the starting point of the estisa-
tions was moved during the est ima t ion trials , in small clockwi se and then
ari ~ i—clockw ise step .. I f sub~ects were attempting to reproduce the ter minal
poi nt of the pre sentat ion movement , the end point of their estimation.

-
: sriou 1 d be unaf fected ~-y the movement of the start 1 rig po ~ at. The experi sent

demonstrat ed that subjects spontaneous ly u sed distance for short movement.
and loca t ion for long mo vements. It also revealed that usi ng distance and
location to reproduce a ~~ d g -ree movement resulted in equal accuracy,
suggest i rig that the :a se of larr~ emp]. i. t~ des of movenent has caused previous

nvest~.gatora t o f in a t:~at i i r i t f tn c e is less accurate than locat~on.

RC4S ON , A . J .  (E d . )  Orientat ion/Disor ientat ion Pra.tninF of Flying Personnel :
A Wor k4. ~~ Group Report. AGA RD Report No. 25, l97~

Thu report of an Aerosp ace Material Panel Working Group reviews
or~.rtatton/d i.ortentatior ~ trsl nix.j of mil ita ry  and c i v i l i a n  aircr ew in NATO
o.. - t r ies .  ~~ f~.cien c~ er ~n c~~~- n - t  pro~ rasmes are discussed nd ~~dat io-a made for the improvement of ground and ~n-fligh t t ra in i ng. Sections

of the report re v iew ~rourid based trainin g techniques, the ~se of faM liar is—
ation devic.., more co*plex trainers and aspect. of ~n- tlight training.
Deecript ior~s of the ~~~~~~ iu ct of grou nd and i n- f l i g h t demonstratio n. , a epeci—
~er~ eetur e syllabus n - -i a specificat ion for a fsmiliariaatiua device are
~.tiv ,n . ‘opics requ iri ng further researc h or developmen t are identified.

i~?iSO~4 , A .J. Phys ical Char acter~st~ ce of . timil i which Induce Motion
Sickn es-8 A Review. RA! I n stitute of Aviation Medicine Report No. 532, 1973.

(A)

The physical cha racteristics of motions which i ndu ce sickness in man
ar. reviewed . The occurre nce of the motion sickness syndrome is related to
~~~ na ture of the lisooriance betw een motion cues provi ded by the vestibular ,
kinaee t~ ctic end visual sensory systems in experimental situation s when
syaptoes were evoked ny ~tnown angular and linear acceleration stisuli

- - -



Fr1 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Ps~f;e 1O 
-;

~~~~~~~ A . ’ . $pa t~ a di sorientation end ‘briax-off ’  phenomenon .
Aerosp ace M ed ici ne , ~~~~~~ ~~~~~ 9~i4~..952.

Out. of seventy—e i gh t ai rcr-ew referr ed for clinical assessment because
of ‘- ti mor~eritataon i n  flight ’ , twenty—nine pilots described incidentr in •

whi ch t~.e -  experien ced fee]~~r.gs of unreal ity and detachm ent. These
cosmonly occu r red 4~~- ing ~cn ~~t~n~oue phases of fligh t in conditions where
ext ø rna ~ visual or ientst ion cues were restricted. In twenty—two pilots
of fixed -w in g ai rc raft the perceptual disturb an ces chars cter~.st ic of the
‘ r e - ~~ff’ pheno-~ . -n occurred when flying at altitudes in ~~ces~ of
V , -xx~ feet , but seven hel i copter pilots had cosps.rable sensory diatur-
an ces at  5OO_~~~~\~ feet . n all but three pilots , the di.aociat ive

sensations were coup led w~th ~1luaory perceptions of airc -aft sttitude and
motion , th o~~~ onl:i in ei~t ht pi lots was there a qual~ tat i~ clv false per-
cept ion of airc - af t  orientat ion . !v.th’:ce is presenten w h. c r.  suggests the
• spat t a~ d~ son en tat ion ’ ocr rring as a concomitant of ‘bre a.~c -of f ’  wa.e
cause: by ino r decrees of vest~bular asy~~etry . Tht ’ high incidence of
snx t i  react ion. n~ ppo r he view that in aiscepti ble individuals
‘b reaj .off’ can be both a precipi tan t i~n~ a mani festation of anxiety
neu rosis.

!~~(SO~’4 , A . .~. Us. ~f ~iYrtagmOgra~ ov in t~ie Study of Air cr ’e v wi th Spatial
~i.or1

.r. ation . AGA~Z) CP ~~~~~ A~~, 1~~’; • l~ J3.

~~~~~~~~~~~~~~ e?~~ e- -1 by a eto ppi ~~ st i~~~l-~s of ~O degree s per
second was recorded t’v ~ tro -oculo~rsphy in 1~~~ ai r cr ew who had come under
eedical car e because of a~rsic~ness 55) . spet~al d~sorientation (‘s’)  or
other sensory dist -~r tari ces in (light v thout ili~sory perception of airc raft
or ientat ion (1.~ ) .  ‘Le ’t*~res of the slow phase velocity , the t ime constant of
~“~ay an~ tot al ampi t t~ ~. of t:~e pont—ro tational nystagsus did not differ
be~~~”n Y 4  t h r c ’f -  groups. Masatiree of -~~r ct iona ~ prep onderance we re found
to ~~~~ d~~~ ’renc ’~ in var ian ce structure between the groups, but these were
not wt ’~~ -~i c f i ned and t’~ of limited v*l.ae in the selection or assessment
of individual sircrew.

—

~
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S~~SO~, A .- • and BUBCHARD, 1. Spatial Disorientation in flight : A 3
Handboo. for Aircr.w. AGA~~~grsph No 1970, 1973.

C?’~ap ter titles are:

I . Spatial disorientation - the practical pro blem

~~~ . Perc ept ion of spatial disor ientat ion

3. Form aM funct ion of the v.stibul ar apparatus

s . Zomatogyral illusion.

5. Somatogravuc iUusu ona

. Visual illusions of motion

. Other visual illusions

8. Bra-in mechani sms and spatial theortentatior.

. • Prevention and treatment

T~.e ~and o~~’. is exce lentl :~ illustrated .

~~~~~~~ ‘ .J .  (Ed). ~~e )t sorter ,tat ion Inc ident . Technical 1!~vsluation.
~~ A~~.- - CP 95, Part 1. - , 1— i., 19~~.

The ~eortentation Inc i dent was the theme of th. first part of the 28th
M*. t i ng of the AGA~L Aerospace Merit ca.]. Pan el held in Li&chon , Franc. , in
Septembe r , -‘ . In i s  introductory remark s, Dr Benson explained that the
obj ect ive -~f the Panel in choosing Spatial Disorientation aa a special topic
for t~ ia aeet~ng va-s to determ i n, the operational significanc. of thi s per—
c,ptuml disturbance in the flight envi ror~~rit • Ue suggested that it was

• wtde1~ recog-niaed tha t all at rcrew suffered f rom disorientation at some time
or othe r , but l i t t le rip.to—dat. info rmat ion was available abou t the incidence
~‘f disorientation or how fr.qu.~.tly ~t warn the prime or contributory cmos. of

• a.ircraft acciden ts. Apart from information about the operational consequence
of disor ientation , it  was important that the under lying mechan ism of the
condition should be understood in order to provide a scientific basis for the
development of t chniques and training prooe~ arss which would reduce the
incidence of spatial disorientation in flight. Sixteen papers were presented
and they could be nroadly classified ander th . headings: i . Description and
j , s,~~

-
~~i .a of ciis”- t r. reported by aircrew: b. Analysis of acc idents attribu-

table to di5or~en ta t :~ ri: C. laboratory studies and 1. Training procedures.

~

_ i__ __ _

~

___ _ _ 
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~Ra~NAN , D.- . Colou r Viston ~equtr.sentn in Dtf 4 erent Operational Roles
.
~ the Royal A .r  Force. flying Personnel Research Committee Report 1319 ,

( FPJC )

The colour vision requirements aM selective methods for R&F a~rcrew
in .ae t~ d~y were adopted in T.”~ ~~. Using !i~’~ ect iv. methods , the author
exantred w~’.ether ~~ee-e standards are r eleve..t to the operat ional n .da of
“ o RAF ir t~ e i~~~~ n .  It in v-n.iered that good colour discrimination,
.1 thou gh p1a~ . ng a va luable part the t c’ ta] process of visual percept ion,
ia not 0 r paramount t—p ’r ance. It ~~—~.ld t~e polnible by alt .rir’~ the
present C o~at . c it i e s  of red and ~ r’-~~- . signal colours to admi t for all
aircrew i- 4 t i C 5 , except t hose of close air  support , more severe grade. of
red-~re.n defecti vea than a t  present. It is thought , however, that the

alI ~tin r,cru t~~ r 4 wo- .ld not w rrsnt the result in g  expense and dii-
ruptio’.i of present services. .~~~e pne-ido-isochronstic plates (e.g. Iahihaza
a~d H . • ..~~. )  provide a si~pie and :*p.d ~.thod ~ detect.r.~ e ven minor
anomalies in co - -~ c~~~on aid ~v-.-~~~.- -t - -.~ retained an the tnitia ex~~~~ ng

~roce-t -.~re. ~~~th ~ rcr~~~ t standards , the lantern is t r e  b-eat ‘trade ‘eat ’
~~ ~r.ding co~ i - i r de~e tiv.i an fit or unfit for a3rcrew duties. Should
star darda be lowered , i t  ~ - Id be ne~eaasry to supplement the lantern with
a a~- ti tis .ve test ~hich abo1. i be related, i f posai ~e , to the role
e~visaje1 ~~ the c*nth dat ..

CHOtZ~)t~, A .~~. Rest ar ~ ac~~ rt ty patter ns for pro~ r’r.~ ed extra—terrestrial
~~ sr i - ~~-n .  Aø ronps-:e M.d 4 ’ ‘ , ~~~~~~~ 19??.

in ot~~~~~~~’ satisfactory sleep have been encoun t~ r ’i
dur i r- nany space - s s ~r . n  a:.~ a t  is ~v’~.ertU.y recognised that an appropriate
r est and acti vi ty pat t e r~- Is ~ne’ti sl to ~‘mintatn the wel~—betng and

~~~~~~~~~~ .ffectiver.ess of space crews . t~~-~~ - earth ort~i tal fl ights and
lower c-~a~ions. eat~etactory sleep is —ore l. .’e ly if  tha crews maintain
a ressonabi retat : or wi Ui thei r normal te rres t r ; mi rhythm, ~*a t many at sat-on.
have req ; red unusual patterns of act i vi ty . In the future, prolonged extra-
terrestrial flights may also -te— ~~~-i that the sequence of work and rest be
subordi r~.ated to oper*tion*’~ requ . rements and under these circumstances work
‘~~

- - : rent -.a deve~c~r~ 1 -~n4er earth conditions may be of little use.
:rr .-. .ar duty p.riods superimposed upon daily cyclen of var ying duration
are p ’ -~enced by long hau l t ran sport a-i r’crew. An analysts of these
schedules ~as su grested that irre gular patterns of rest are compatible wi th
a satis4 art -~r7 sleep pattern as long as ‘re worklo.d ~s limi ted . It is con—
iiide red tha t a ,s. - ,ar r.lat.onahtp could be establi shed for prolonged spec.—
f:l~!bts and, in this context , the sleep p tterns of an airlin, pi lot operating
wo rldw ide ath ctulea have ~ eer ~ •xmmined and relevant recent work on modi fied
sleep regimes discussed .

_ _ _ _ _ _ _ _ _  - - _ _ _ _ _ _ _ _
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C~~1SO1~, A .N. Sleep patterns ~n the ae rosp ace envi ronm ent . Proceedings
of the Royal Society of Medicine, 1972, ~5, 192—l9~.

The au thor examines some rest and acttv ty sequences of airline pilots
involved in inte contvie-ta] operations and or space crews .ngegsd iz. orbital
missions. Worki ng in the aerospace environment hai a marked eff ct on sleep
patter ns because duty periods are irregular and the normal day-night cycle
say be mod. tied in d~.rt ion or e y e , absent. The.. circumstances lead to
unusual rest and activity rhythms wi thin which aat~afsctory pi-tterns o~sleep sust -e c rea ted . The airline pilot has to cope with irregular and
often long hou rs of duty superimposed upon t ime zone changes, i~ii1e space
crews experience rapid day—night cycles of about 90 -~~n~tee duration dur~ng
~~rth orbital flights, and complete at~ ence of day—n ight cycles duri ng
extra-terrestrial j ourneys and lunar explorations. There is a need to
define worn schedules compsrn~le with sri acceptable Bleep pattern and to
explore tre part that pharmacologi cal control of sleep and wakefulness ,
wi thout undesirable side—effec ts on performance , nay play in the in it ial
adaptation of ran to ur.uaas.l schedules of work .

~~~~~~~ A . J .  arid G JEDRY , i.E . Compari son of tracking-task performance and
sta4~~~a dur i r .4~ sinu soidal oscillation in yaw and pi tch. Aerospace

Mø - Lci ne. .‘, ~~~~~~~~~~~~~ 1971 .

The present p r - ~ e s to compare performance I ima ti and nystagsus
‘ t.’d..ced by n~~ .la.r accelerations about the pitch and t~~ yaw axes.

Str..so daI torsional oscillation — “
. -~~~‘ Hz, peak angular veloctty ~ 60 to

~ ‘59 degrees per .ec) degraded subjects’ performance of a compensatory
t rack~ ~ task because inapp ropr iate nyst-agmi c eye movements i mpai red
v isib i i ty  of the display . Responses to angu lar osciflsticn in yaw and
pitch were compared . ‘.~ ring angular motion in the p1 tch—forwsrd direct ion
he ~:‘s s4 =~is frequency and slow phase velocity, arid the consequent per-
‘o r—.a-. r ~ decre ment , were sign f ~ can t-lj greater than du ri ng the pitch-back

t d c l ” . ?~o such asymaetry was found duri ng the oacilIati~ n in yaw
w*~ere t~~v’ r&ystsgaus measu re s and error score. were similar to those obtained

~ p. tch-bS ck half cycle. The poorer supression of vesti~ailar ny.tagsundur~~ p~tch— forwerd r~ tion a .ttr i~~ited to the higher frequency and theemaller a~p~.i tude of downbeatin,g nystagsus. Angular oscillation in pitch
1 ~-4uced eot~on sicknees more rapidly than a comparable yaw—axis stimalue .
This was probably caused by di f ferences in the dyn ic respor.s. of vertical
ard lateral canals and the greater ~ is-matc h of canal and gi-avi-receptor
signals duri~~ oacillation in pitch.

~ 
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B~7~SCN , i.J .,  RE&SO!~, J.1. and DIAZ , r .  ‘esting Preuctions Lmrived from
— n Nodel of Progress~.~ Adaptat ion to Cortolis Accelerations . V~yj~~

Personnel Res.arcPt Co*si~ tee ~‘pc r~. ~11 , 1971. 1 FPRC )

i theoretical model for progressive adaptation to Cor olla accelerations
is described . Thirteen sub :ects were tested und er proce du res ident ical to

— those us~ng fixed velocity :ncre.ents described ifl  previous stud ies , but in
t h i s  ins tance thmini shir~ ve loc i t y  i~creeents, with an .nittal step of 3
rev/sin , were used . The “.ndlngs prov~4e posit ive but , as yet , limited
support for the theo retical ~~~~~ described .

~~~~~~ A. . . Neurological aspect s of dia or. en t -at ion in airc rev. Proc.
-Rey. Soc . M, 1..  66. ~~~~~~~~~~~~~ ~973

Spat a1 d~eor~.ntst i~~; is a erm used .~~~ avi a t ~ on medicine to describe
a group of incidents , occurring ir. fligh t , where the aviator has a ‘alae
t’. rc.r t on of th. posit 1-~~, a t t i t i d e  or motion of ~‘ 1t ’r r  himsel f or his
airc ra ft .  C~t ly on rare occsa~ons is the d~sorder of perception caused by
-~ia ase , co only it is ‘be manifestation of a r~at .r al  limi ta t ion of
sensory f\ i - - r t ion . :~ ti.ght , man is taken r~ t of his normal terrest rial
- i r~r . .’~~ Mid .xpo ned to p at terns of linea r and angular motion to which
n ia sensory r . ~~~’a are not r.r.ctionallv m -tapt~~1. Spatial dt sorientation
~s t ’~is one ~~n’ at ion -~~~~ the physiologi cal and psychological cost of
attempt~~~ to liv. and ~~rX In an unn. ural envi ronment. The author deals
w. t

~~. ?ypes o’ spatial disor ientat ion .

. In cxdenrø of spatial diaori,~tation.

c. Operational consequences of nr~ tt al diso r i-r ttat ion ( Behavi ou ral
reepolis” to itscr:Mi’-ation str~’ss: Ar~x~ety re-actions) .

1. ‘t ology or disorientation .

~~~~~ few exceptions the vesti t . a ~- asymaetrv found i’-~ ai rc re~ wi th  spatial
disor ientation lay - thin the normal distr i~~ t t n  and was not considered

- . ‘  the ~ani feetatir~ of vea tt~~alar ths.ase. Nevertheless, it was Con—
~~~ ii~~i tha t  mi nor i.~rees of asywastry could be the matr~z of i llusory

~‘TC5ptiOfl5 when there wms a “c ightened ai~ renese of vestibular cues
r. ç p~ 1~, red ~y anxiety and hi gh arousal in flight envi rorinen t where exter nal

visual cues of aircraft -~ri.ntation were absent or inadequate. 

~~-
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p yszo~~~ic~~ pSyc:4~~oGy k’W PSYCHOPHA~ 4ACOI OcY

~~~~ A . N .  R estd -~al Lff ects -~f ~ypn ot ics . AGA~~) R—~~2, 1976.

Usi ng adaptive t rsckine~ techniques . t h~ autho r atud :ed the residual
‘ffecte of hypnotics a f t e r  t~~ ir therapeut ic pu rpose has been fulfilled. He
fou nd “~e e f f e c~~ti o~ pe rformanc. vary considerably . It would appear that

— the b.naodiasepines, nit razepan (10 a - )  and flurazepam hydroc hloride (30 ag)
have res idu al effect s cor!Ip*ra 1’le to those of hept inarbitone (1.00mg) and
pento ba rb ito n e ( 200 ag), a-nd in this respect do not offer an ridvantage over
the ~ar i t ~~rat ea . Methst qualon e hydr ochlor ide ( L .O0 -~~) and i.asepan (10 ug)
may prove to be of value as an hyprio tic for persona involved in ski lied
act~ ’. .t y ,  b . more information ~s requ i red on tn. affccttveneas of thes’
d rugs as hypnot ics. It ~e , however , 1~kely that dxar.epsa or a closely
rs~~ ted dru g will  prove to be of particular value ~n the context of this
w v r ’

~:CHoLso~1, A N .  and z~t’.~:, n .M .  ::r~~ectiven.s. of diazepas and ‘s-hyd roxy—
dia xepas (tenazepa,) for day— t 1 e sleep. Br it. .7. dIn. Phari~iac., 1976.

~e usefulness of an ~.ypr .otic is usually assessed by I ts  effect on
~-3ct..rTAi • . i~~~, t hOu~~ with th. irregular work pattern of  ‘any present—day
occu pations s-~c~ as aviation , it  s ofte n -“cessa ry to rest when the desire
~~

- sleep may not be opt 1~nis . It canr r t b. assumed that ar hypnotic accept-
s~~ fc- r use at r.i~ ht would tv equally suitable fo r r~’ at other times of
t he day . . - - . v~~d,  t c  reirpens~ of man to nany drugs varies with his circadj an

~~~ ;t is pout .r’ tha t such ef fect s may t -e relevant to the use of
~ -cp~ ot . C s  in he man.c~emer.t of r.ies~’ In people wi th irr e-ul ar worn. The..~~fv . -t of 5, 0 an- -i. ~5 mg d:a~.pan and ~~~ and 20 mg 3-hydroxydismepam
(t .aa epar ) on -iay—t mn e sleep was st . - t A r c  in six healthy adult males using

tro,nr p~ a c - cr aphy for sleep measures and analogue scales for aih~ectIve
asseaaue ’~’ of wel~ ’.~ng and sleep ~~c~. i t y . It is consid.red that dist ;epas
i- the dose ranre ‘ - ~O -.c ~s a usefu l hypnotic for sleep at  unu sual times of
thø day and may ~e relevant to the msn;~~’~ c nt of sleep th eturbance ir. sir—

• ‘rsw .

• 
N ICHOL SON , A .N . ,  and SIVt *, ~~.‘4. and CIA~~E , C.H . Fff . ’ t o~ diazepan and a
sol~~~e salt of d~~azepan . fosazepsa, on sleep in man . ~r t .  J. d i n.
Pharsec.. 1976.

• T’ . suit s!- ’~t t ty of in hypnot ic for people invo1vp~1 in a skilled activity
r~ -~uire information which is not ~s;ally ineluded in the evaluation of drugs.
i~id iv i1~ a~s in  skilled a ct iv i ty often work irregular hou rs and suitable

_ _  _ _ _  
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hypnotics ~u at  te  free f ron res idu al effects on performance, and effective
w - en u sed at times w~.ch ~io not coincide w. th th . usual slce~ periods . In
th is exp.rtnent th. effect of 7 ari d 10 ag diasepas and of ~ and 80 mg
tossup.. ~r. sleep was 1tudi~’-~ i~~. six ~ee.lthy adult nales ..air.r electro-
ence~-~alogrsphy for sleep measures and analogue scales ro r au~~~~ct~ vc
assea.maen ts of we ~~ing and sleep qu al~ ty . The a~ thor s found that:

a. ~~e effect of diazipas was l.n~ted to the n.ght of ~ngeet~on
~ut  the ef fec t  of ‘osasepan was carr ied over to the next night and
so modified sleep for at-o-~t 30 hr after ingestion .

b. ffects on ~~tal sleep ti me were limi t ed to the n igh t of
.‘igestton . There were increases w~ tn 10 ag diare pam (P-O. i5) anj

- ~~ ~0 arid 80 mg foasrepan (P 0.001). For the night of ingestion
sleep ons#t 1ater .~s were shortened and awak enings were reduced by
bot ~ rugs • The . a te c v ¶ a stage 3 wan shortened by 60 and 80 m*1
fosazepam (P 0. - ) .

c. The low and ~~~~ dose of each -ir a~ reduced the duration of
stage 0 sleep (P • ~ .“ 1). bu t fosazepam also reduced the durst ion
of stage sleep (P 0.~e ’) and t hv ’ r i’ was an 1~crea.se in  stMe 2
al~~;- (P ~ C . ”) .  I~~t ”. (osaupan there were carry over effects to
~~~~
.‘ next  nigh t ~.th reduction of stage 1 sleep (P C . C r ) .  There

w r e  no effect s  on “.e dura tior~ of stag. 3, but there wr.a evidence
that stag. ~ activit y ~ .s reduced dur ing the recovery r.~gbt after
i C & t . u n  of SO -

~~~ fosaupsa . No eff ect s were observed on ra-p~d eyei~oveme ri t sleep.

4. Sut~’ectc r eported an improved sens. of wellbeing during the day
a f t e r  i ngestion D!  di sup.. and foanzepsm, and w~ th foseupa. they
repo rted inpr ~ :v’i ~~~~~~ Correletions were calculated for l~~’~nea-m.i r es &nd s.~ ~~t i~~e asse5~~Ifl t *~.

• NIC~~:.-~’z. A . i ’~., s~ v;.~: , S.M., CIA~ (E , C.~~. and FERR}~ . . Effect of
h--~.,”~~n.;.~i~aupas (r rd zep~ -~ ’ and a precurso r , p~taas.~ - clora sepste ,
on sleep ~r- ean . Br.  J .  din. Pha rmac . 1976 , 3 ~~~~~~~

:-
~~ effec t of ~1-th’~~ethyld~azepas (nordiasepas, ~ and 10 ag) and
- — clor•supate (~5 mg, a precursor of nordiasepam ) on aitep wee

studied ,n six a t ~-~y ad ult males. r~y~’a were used for sleep ‘~easures ,
and n r . -~~ scales were u sed for sub :ective aasee.seents of wellbeing and
sleep ~.ality . Effects on total sleep t ime were limi ted to the night of

~
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i ngestion . There were increases wit: : nordias.paa (~~ and 10 mg) (P ~ 0.05
end 0. —~C i  reapectively), ano with c ora&epate (15 m~) (P 0.01). Sleep
onset latenc ies were shortened, particularly wit~. nordiszep.a, and
aw ken~n,~ to stage 0 act ivity was redu ced by both ~~~~~~ The latency to
stage 3 was reduced ty nordiaze~am (5 and 10 mg ) (P -‘ 0.05). There were
no effects of r.orthaz.pam (5 eg) on t~ -~~ duration (minutes) of sleep stages.
No rth aupam (1 mg) and clorar..pate ( 15 ag) redu ced the d~ara tior. of stage 0
and st age ‘ , and th ere were increases n stage C

, R du ced stage I and
increased stage 2 sleep were orn ”r ve  d u r i r .~ the recov e ry night. No ef fects
we re observed w.th cta~e 3 ~ut there was evidence that stage ~s ac tivi ty was
dep ressed on the recovery nigh t only. No effects we re observed on rapid
e~e ~ave-~~~t (R ~ 4) sleep except that the  appearance of the f.. rat RD~ period
wa-s delayed with clorazapate (1 ’ —i) (P s 0.0 1). The effect of nordia sepas
C ’  C rig ) and clorazepate (15 ~~~~ were comparable and each moth f ted sleep for
abou t 28— 30 hours after ingest ion • ~u th nordiazepam (i~. ag) and clorazupate
( ‘s  s g )  the sat : octa , as a group, reported improved sleep , but subjective
saaes~~-ents of well t~-e i. were not altered. Correlations were calculated for
sleep measures and subjective sesas~~enta.

!~O RLAN: , P.C . and NICHOLSON , A . 5 . Coepsri eon of the reeidual effec ts of
t,~ ben*odia&epiries (r .itrazepari and ~1urazepas hydrochloride) and
pentobarbitone aoth -a e ~~ ~uran perfor~~nce. Br. J. cUr .. ~~araac., 1975,
2. ~~~

- ‘ ‘
.

• The res~ i.ia1 e f f e -t s of t~~~ beT.rc ~~ nnepin es , r . t razepes (10 mg) and
fI rasepan hydrochloride (30 ~g • nnd pe~’-obarbitone eothu ’- (200 mg) were
et.adied ry adapt i ve trac~cing and ~y reaction tinc . Performance wes
~.a& ; red at ‘C hours , ‘

~~ hou rs, 1A hours , ¶~ hours *n~i 31’ hours after
~ngest i on of each drug. Impsired per formance on adaptive trecki n~ wes
ot’-serYe4 at 10 ho-.rs , 1’ hours, 1~ - -.o-. rs and 19 hou rs after nitrazepe~mr-,~4 pentabar itone sodaun arid at ~C hours, 13 hours and 16 hours after
f l  ~ razepam hydro c~ at .  de. ~)thari c cd performance was observed at 34 hours
after ni t razepsm arid peratobarbitone sothuiz. Increased reaction time
persi sted to 6 ~~~~~ after rutrazepam , flu rezepas hyd rochloride and

• p.rto~ar-itone sod~~~ a~ i teact~on t i - e  wns also increased at 34 hou rs
af ter n it ra zepan and pentobarhiton. ~oditaa. 1A~ring the morning i .diatel3
after ingestion , the subjects as a group were able to differentiate correctly

• t~’twr ~’:; placebo and drug., but were no’ able to assess secu re t.ly the per-
s~stence of the residual effec t of r~ t ra?.epa. and pcntobar t~i toni odiu— .
Tlurazenan hy roc~~or.de would appea r to be $ more pro”- sing bensodiazepin,
than ritrs~&opn f’-”- ~ i - - -~~’ as a hypnot ic by persona involved .n skilled activity.
There wes a r np.d r e - - v - z ’ y  of perfor~sri c d~ r~ :i~ tho a ’t c . rnoons o.rid , unlike
pentoberb~ tone sodiu’~ and nitr szepsr , su • r~cts r~’ tai ned the .%b~1ity to

• recoga t~~~ impaired ekill.

__________________________________ ~~~~~~~ _____________________________________________ ______________________
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-iORLA.~D , R~ ;. ~~~~~ ~c~~ :&o~ , A .N . L r.—eth ate effects on human perform t:~ce!
of a ~~~~~~~~~ e~zodiazepir.” (cloba zas ) cor~ar.,1 wi th the 1,~ —beniodiaZepinee ,
c o r ~i~azepox~4e ~y~irocdoride and ~~azepss. Brit. 3. Pharmacol., ?,

2Th~2?2,

Thin is one in a series of exper inents to find the effect of •ir .gs
on people involved in a sa~ilted ~~~~~~ v i t y , especially thoec em?loyed on
shtft i mc~c sri—I ai~ c :ew.  In th is invest ipa t ion , the i -— e t iate effects on

- 
—&-, performance of the 1 , ‘--binzodial.eptne , clobaz.an (20 sg), arid t he

,4—benaodias.pi nea , chlord r ~ - -~c hydrochloride (20 mg) ar -i dia zepani
( ‘ ‘  zg) were studtc~ .et r. g adaptt~ e t rsckir .~’ and neas~a renent of reae t~on

ime. ~~~ - -
~~

- 1r.f~ was ~.~o t e - ~ at 0900 -:r •~ad perfo rmance was neasured
at O9~O rr - .5 hr), 1’’. hr (2. ’- h i ) ,  1~.V hr (5.~ br) •~~.u th30 hr
~~~~~~~ 

hr sf~.’: .:;~~~~t io~~). 
,t:-. diazepan . decre--.en ts in performance on

ada pt ive track~ : —  were obaerved a ’ - ) .5 -r  and 2.5 ~~~ and performance van
enh*rce~ a .5 ‘.r after i : - -t ’ r~~L O n .  Wi t)-. cloba za~’ perforr’.ance at i nd iv4u a1
t i— e s  ~ id ~

- — t  differ 5i~ r.~ fica~ t.y fros control, but  there was ev~~~~-cl ’ of
st v~-~ ent in performance du ring the -it~y .  ~~~~~ was no evidence of

—p a ir t~-~ ~~~f~- r- ’ - - - c  on adspt~ -:” ~~~~~~~~~~~~~~~~ ‘tfter chlorthazepo~ide bydro-
cnL,r.’iø. ::~~ct-.~ -. t.—~’ w~is slowed •t • .5 hr and 7.” hr •~f ’ er diaz.epaz and
chlo u.sze~>.~x d e  hydrochloride . s •~-creaze in reaction time was observed
at 9.5 after liazepan . ~o char~es .~ r eact ion t i ’ r ~~~~~~~~~ observed after

a~~~~. 1~~’ ath ~,ect s a- a ~ru-ip d.fferen t iat ,d correc 1-- between per—
for~.: - - t’ ~re ente ~ : adapt ive t r s~ ~~ ;-~ 

af t er  diazepes and the absence of
p r ~ c-~~-an~~ te remerite ~!er  c~.o~-aza.~ and chiorth asepoxide . The persistence
of t~;c drereeen t ~~ pi fo r -~:~~e after  di azep a— was a : --rste ly assessed . It
is cyident th at  the nat~tre arid persistence of .—pn i red performance and the
~ . lity to appreciate i-~p~ii red r er f i r-~’~-r . ~ vary considerably between the
~~~~~ d~ —~rer~~ ea, arid the c-~-” ice of a bersothazeplrle should include careful
consider ation of perforsance sequel-u’.

90~~~:; . R. -~ ., NICHOLSON, A .~i. and WRIGHT , C.M. Behavioura~ aeçaelae of
r e a a~o~-.. in san nr~cI ~r the son~n~ (Macsc. -rtlstts). Brit. J. -~lin.

~~armac .~ 7. ~3 1_ k? . l~75.

Resi~~al ef~e~~s 1’ -*r of riethsaualonc hydrochloride (1.00 ng) were
st~. :ied h:l ad aptive tr ari ~ir .~ an d usix~ reaction tine . Performance yes
~easare1 at ‘0 hr, ‘3 hr , ‘

~~~ hr , 19 nr aid ‘4 hr after the overnipht
inr r ton of the 1~- r .  There is no evidence of impai rri performance on
adapt~ ve t racking fr o r 10 hr to 19 hr but enhanced pertoriance (P * 0.Y~i )
was observed ‘— hr af t e r  ~~ iee t ion . w i t h  reaction time , -.r increase
(P w ~~~~~~ w a r o’~ser-ved 10 ~-.r arid a decrea se (P • 0.05) was observed 19 hr

• a f te r in~eeti on. )~.ff eetr in the ~onkey (Macsea sulatta) of - - ‘thaqualone
(20 aiad ~C) ~~~~ ~cg body we ~h t )  were st -i li•d by a delayed matching task i n
which total respons e t~~e was measure d . ~o consisten t effects on matching

—- _ _ - __ —. __ - ~~~~~~~~~~~~~~~~~~~~~ -~ •k ~~~~~~- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



- -~~ — .r!.”~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ rI~~

Pa,ge l9

¶ e ~av~~~.r or on total response tirie were observed 2 hr a fter intraperiton.al
ingest ion. The atu diea m.a~ge8t that aethaqualone hydroahloriie amy be a

$ valuable hypnotic for occasional use by persons involved in Milled activity.

3LAGBO~~VGM, AVRI L E. , BRI ERLET I 3. )~. and NICHOLSON, A .N Alter nation -
behavour in the rhe sus monkey after profound hypoxia. Journal of Physiology
- • 

i~~~— ~~~ P , 1973.

?wø~~t -two rhe su s cionk eve ( Macsea r ’ul at ta ) , trained on ta~ke of ot ~ eCt
alternation a.~ i spat t &~ alternation , were exposed to an anbi e~’it pressure of
S. , ma ~c ( equivalent to an alt I ttide of 1-0 ,000 feet wi t h a calculated
~nspi red ox~~ er. tens~on of 100 ma H~ ) for 15 minu tes, then decompressed to
an sabit ’: t pressure ~~ ~ 0 ma ~ (37 ,500 feet. with a calculat ed inspired
oxygen tens ion of 31. ~~ Ifr) w it !.  12 seconds. The expoeures were continued
~int~l respiratory arrest appeared ~mairtent and ran~ted in duration from 93
to ‘~~~ -~~ .tee. Eighteen animals su rvived the decompression. In seven
t her e  was rae •~-:~~~~~cp  of ~~~~~~~~cai or behavioural imp.i rment and at
subsequ ent ~e~ z-~ p~~~ og~cal ~x&- nation their brains were normal. The
rema ing eleven animals e*ht~ ited t~~p.ca iachsemic slternation~.-along
ttie srte rual boundary ZOflCS of the cere~ral or cerebel.]..ar cortices and

in tne caudste and lentiforr nuclei. All showed behaviou ral and/or E

- :ro o. .c5 p n . r e t s . which ir. Sux s a a  were incompatible with survival.
“
~~. et  -~ r - a- . cen if l  al ternat ton behaviour were always associated with damag~e tot - e  f ron tal cort*x, and it s ~-r o - e c  crd~ to the basal ganglia . The time -

• course of ~~;~ iiment was ei~ifl.ar to t h a t  found to an earlier study (Blagbo rc~agh,
et a~~:a ’: . In the a:~;- &~~n wh~ rh survived , tb- ” change. appeared

~‘d a-~i ~t - days after deco~pre8aion arid nad vi r tually dis—
— ~~~~~~~~~~~~~~~~~~ ~~ t~-.e ?~ nd ia’) . Monk e v~t i c n  showed neurological impairments

~~~~~ first ?~ hours after decompression (a-tied to surviv, the first
weeic , tPio -~tth none showed ~~ i d ~~~c ’  of a delayed onset of impairment ~n the

ter~ia~.c’~- tasks. ‘ seems th at  primary 1~~sge in localised areas of the
r5-i I~ s ca-sent I aX f o r  spec i t ic behaviou re1 i mpai rments but that secondary

• ~sctor s —a-a  ar important c cr . t n i  to their appea rance. The rapidity
-
~~~ 

t r e  r —v e - - - fron both - o ~ -~~ ica 1  and behavioural dintua-be.nces in
nildl v ia~ a,’ei animal-a sug er t s ~ ;at thi s may have i~ vo1ved the removal of
influences -~u e r f e r i r  wi th normal neuron..l function rather than c°mp.~aa—
t . on  by ~‘ - - . ‘r ~er e r r a i  areas .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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BLAGB ROUGH , AVRIL L . E3RI ERLEY , J .8. and N ICHOLSOM • A. N. 8 havi oural
and neu rologi cal di etu r~ances associated with hypox.i c brain damage.
.1. Ne~ rol , Sci., 18 , 1.75—488, 1973.

Twenty-one monkeys (Ma cacs tm~latt a) trained on tasks of object
Slternat~Ofl , epatta.  alternat ion and viei.~a.l discr imination were exposed
in a ir to a steady ambient pressure of 160 ma Hg (equival ent to an altitude
of 37,500 feet with a calculated Inspired oxygen tension of 4 rar Hg) .
:‘~n an.sals which suets~ned hypoxic-ischae.ic brain ~amsg exhibited
behavioural and neuro.og~csl impairments. Observations on the natu re and
time course of impairment after hypoxia suggests that:

a. Behavioura l and neurological disturba nces are dependent upon
damage in  sp ecific reg ions or the brain.

b. Although primary brain damage is essential , factorr other
t han neu ronal lose coot r i N~ te to the impairment.

c. Recovery of f-~nct ion Ira ‘tn~-ials with restricted lesions
proceeds in the rr .serlce of perr.anen t brain damage.

~~~~~~ R.’~. and ~~~ (OL.SON. A .~~. Use of hypnotics by ~~rcrew - adaptive
trnc~ ing as a t cr ~~n~~~..y for the evaluat ion of perforir ance decrements
re lat c i to the ;~ing taSx . AGARD CP No. 108 , 1973.

This p ape r co.1cer~rr the use of  hyp not ics on aircre%v -ar. ; hou ra after a
drug rise r e e n  s&ain~atered . .~ix sub :ec ts aged between ?5 and ~O years took
p a - t  in en ad apt ive tr c.~~rag task r .quir ir ,~ the c~’n t r i n~ of a spot in a
S-i5 ’4. c rcle displayed on a CR !. The r~ t -er t controlle-1 movement ~f the
spot , .~siog a oy a t i c .~ s.sulat ing aerodyn amic char a cterist ica . $ub ,~ects
were ~~i V ~~fl adequate traciurg pract ice. ‘Th ’  drug used was aecobarbitor;~ at
a dos. of .3 e~!Jkg of body weight.  ~~~~‘ au t hors found dr,i~ effects up to
‘- ho~~re after adminis tration . They concluded that adaptive t raining may -•

provide a reasonable approach to c.val.iating dru g after—effects of possible
s r..~~~- ar,ce to the flying task . Nevertheless, traini ng of personnel and *

t~~ exp,riments~ procedures involved -i ’-n-.~ consider able effort on the part
o t sub ~ r ts and ~zperinenta. It is considered that such a procedure can
only be ~s*4 when there is a likelihood that a specific dru g may pr ove of
ve1u~ . Behavioural studies in primates have an import an t part to play in
inj t . ui .. 5t u -~~,.s.

_ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - - ~~~~~~~~~~~~~~~~~~~~~~~ -
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~RI~~L~Y . J.B . and NICHOLSON , A.N.  Neuro logical s.quelae of decompression 
-

in supe rsonic transport aircr af t . Proc . Roy . Soc . M.d ., 66, 527—530, 19?3.

The forthcoming generat ion of SS ?s will operate at altitudes far in
excess of present—day aircraft . Altitudes around 70,000 feet are envi saged ,
~‘ut i~~ .diate developments concern the range between 55,000 and 60,000 feet .
The effec t of a sme.ll structural failure must be carefully evaluated because,
although emergency measures such as increased flow of air into the cabin and
the descent of the aircraft  wi ll reduce the maxisum alti tude re*ched wi thin
the cabi , the occupants could be exposed to a prolonged peri od of hypoxia.
The authors describe some neurological, electro— cortica l and neu ropathic
decompression duties carried out on monkeys (Macace sulat te)  at sisulated
altitjdea ~p to 53,000 feet and they set out the effects for different
decompres sion profiles. The expec t ed profiles are lit t le  different from
those which may follow decompression. in present—day subsonic transports, due
to the rapid emergency descent of over 7,000 feet per ainute which can b
effected by 55’? planes.

FIWr~I, PATRI CIA A. Psychological factors influenci ng the relat ionship
between cardiac arrhythmia and mental workload . Ergonomics, 1973, 16 , 5.16.

This paper examines the development end use of cardiac arrhythmia as
an i - - I e x  of mental workload in terms of several issues. These include the
relevance of autono .ic response to the mea*aresenta of task diff icul ty  and
the implications of ~t ’reral pr~ncipl~ s of psychophysiology to the application
of cardia arrhythmia as en applied measu re. In add ition the complexity of
t ’-~ psychological factors wh i c h  say in fluence teak d i f f icu l ty  is discussed -

with particular ref~ rer.ce to second-by-second changes in heart rate varia-
bility . In conclusion i t is suggested that the usefulness uf global concepts
of ta sk d i t f . c ’ .lty such as mental load may be questionable. A greater under-
standing of what m task entails , wi th  re ference to increased peychophysio—
logical knowledge , is necessa ry in order that global changes in cardia -

arrhythmia may be £nterpreted ~n relation to ta~ c diff icul ty.

NICHOLSO1~, A.~~.,  01.L , L .E. , BORLAYID , P.O. and K~~ANOW~KI, V.J.  Influence
of workload on the n.’iro logical state of a pilot dur inj~ the approach arid
la-d ing . Aerospace Med ~.Z (? ) ,  1~ (-_ i 5 ’ , 1973.

The wor~doad of a piio . during th e let—down of a 870? was modi fied by
coupl..ng ~ ‘-ø a i r cr aft to the ILS loca~iser and glide slope path (coupled
an~roach) oi y increasing the’ part. cipstion of the co—pilot in the handling

- -  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ---~~~~~~~ -~~~~~ - - --- - - -- ~~- -~~ -
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— of the ai rc raft (shared appro ach). The EX~G of the pilot Wa45 recorded
-1i 4 r~~~ t :.e let— down az.d finger t remor was recorded a ’t~~r landing. The mean
rr intervals around touchdown of the coupled approaches, wh~ ch were all of
low wor Kload , were i:.creased compared 4th the let—down-s of equal dif f tcu ]ty
handled throughou t by the p t o  t (manual l e t -down) .  In the shared approaches
to 1000 feet, the relation between the mean rr interval aro-~~d touchdown and
wor~ oad w5$ aia~lar to that for manual let-downs , but shared approaches to
500 feet inc teased the ~iean rr t erval around touchdown over let -downs of a
w.d e ran~e of difficulty . Th. appearance of finger t remo r was not affected
directly by the modified workload approaches. It is concluded that flight
deck workload pa’t.rna dur ~ng tbe in i t ia l  par t of the approac h influence the
neu rolo~~ ca~ state of t ?~e pilot around touchdown . The operational aignifi-
car.ce of these at i es  is discussed.

NICH0LS0~ , A. ’~~, VRIQHT , CATHERINE N. and F~RR~~, M~1R~ N. Impa i re d
per formance on -ielay .t~ ma~ c-.ing ~n mon~cevs ‘~y heptsbar~-i tor e , pentobsrbitone,
aod1~ m and q~ ; alSa r~— i t or.e. Neuropharmacology 12 311-317 , 1973.

The effec t of three t -er t ’it u r a t es . hepta har b i tone (~o and 30 mg/kg),
pe~ too r b i t c r -~’ soflus ( ‘  and 15 -gAq~) and quinalbarbi tone sodium (10 and
~~5 ~:/ ‘,~~~ -~-~-.e bee~ st~ died in monkeys on a delayed ~ratc r~ing task . No
ditferent ~ al effects could be shown ~et w ~’er. the three dru gs, nor could the
effect of t ? e  drugs r related to the  delay bet ween s t imuli .  Both doses of
eac h -~r~ produced ~~ ry  hi~thly signiftcan t inc reas es in total response time
two ho-~rs a f te  a4i~;n~etra tion , but only the L~tther iose of each barbitu rate

an c~f f t t at the six—hou r interval . Changes in necura cy of -ma tching were
not observed aft.’r t n v ~ lowe r dose of each l r ig ,  b u t  at the higher — oses
~--~~re vat’ a rs’~ -~c ion i n  accu ra cy of mstch~ng ~~~ -~. ficnn t at the 5% level .
It .~~~~. consider ed the’ k’ar ~ itu r atea have a depressive effect on motor respon—
s~veness , b~ t tha t the decre ased perfori~ance in accur a cy of matching was not
due to the ir~a~r,d motor acti v i ty .  The present studie s do not provide any
.videnc e of an effect o ta r ~’~ tu rate a on short ter m ~iesory .

~OI YE , J. ’ . Proceed i ngs of a symposium on ‘The measurement of heart rate
var iat i lit :, ’ . Ergonomics , 1973, ~6, ~~10k .

r~ October 197 1. the Er,onosic Research Society sponsored a meeting on
the sub ;ect ‘H e a r t  rat ” var is~ ility and ‘he measurement- of mental load ’ at
the Medi cal Research Council’s Nat ional Insti tute for M dical Research ,
Rally Ihil , London . In an introductory paper , Dr Rolfe remarked that it 
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would be widely ac~utowledged by those who have measured heart rate varia-
bility that an anomaly frequently presents itself viz., that while a

— r.corde-’i trace of heart r ate often shows clearly the suppression of
variability in the work cond4 t iofl , it is d i f fic u l t  to qua .t i fy  the chang e in
cardi ac response and relate it to the taak . The study of has.rt ra te van s-
b~ l ity  is at the stage where the probime .a no longer one of getting effective
electr odes and portable cardiac apparatus; rather i t  is in the development of’
techn I q~ee to process and analyse the data. Ten papers were presented at
this symposi um.

CLIFFORD, J.M. and COOKS014, J .H. Us. of hypnotics by ai rcrov - Considerations
of meta bou ima and excret ion . AGARD CP 108, 1972.

The metabo liem of s,coba r~- i tone , heptabarbito ne and the non—barbiturate
hypnot ic . sethsq ualone , have been studied in man , using gas liquid chrosato—
~raphy tech nique s. A polarogrsphic method for measuring plaeza levels of
‘iitra ze pam has also been investigated . The conclusions are too lengthy to
quote.

A~~ Ntr , “ .F. and O’COt (NOR , P.J .  Comparison of the encephalographic
behavi o-.~ m l  and ~~ b cc t i. ye correlates of natural and drug—induced sleep
~ atypical hours. Aero space Methctn e , ~~~.‘, 1006~1010, 1971.

~~ - h t  tr ainee pi lots ret .r c i to sleep ~artder laboratory condition-s from
20(X) ho--.rs to O~00 whe:~ they were women to spend 8 hou rs , with refreshment
~reai~s interveni:;~ , performing 2 behavioural teats (calcu lation and
ni~ ilance). ‘

~~- ‘ t ~ re~ ime was rep eated on alternate ni ht s in a x .~‘ design.
b ‘~xpe~~~er. tal  c~.~dt t ~ o-~s under wh ich they slept were no dru g, placebo ,

mocadon t 5  age) and seconal ( 100 oge). Each subject spent ~‘ nights under -
each con tit ian , and dur ng every alternate 2~.-hou r period they were off—duty
and tree to sleep as they pleased . Continuous k~~ recordings were made on
each ‘e~p.ri~ e~tal ’ ?.igh t and subjectiv , rat ings of mood and quality of sleep
were used to complement the behavioural measures. Under both the drug con-
di t iona ther, were changes in the E~~ together with a ~*ligh t decrement in
v i i 1~~ce perfo rmance in  the latt er (1100 - 1500 hour s) runs of the day , and
an tr pr~ve— . r . t ~n th e rate ~i quality of sleep .

L~~1~ -

._



~~:-:~~~ :~~~ - :~ , ~~~~. . , FRE1~.AND , S.A .  and 8RI~RL~Y , J.B. A behavioural an~i
e~s mop. thologi cal at ~ dy of the sequels. of profound h ypoxia • Brs.i n •

Researc h 22 (1970) 3~1~3k5.

~~ghtee - o n r  (Macac. s u l a t t a) ,  traIned on tasks of visual thecrimi—
flat te n and spatial altemnat .or . ~ e ’  expOsed in s;r to a steady ambien t
pret.~ ire of 160 ~~ ~ig (eq -~i valent t~’ an •1tit~ce of r,~o :~ e~t wit ~-~ a
calculate’ ~~~~~~ oxygen tension i f  24 Hg). in seven animals there tma
:~.u ropath~~o~ i cau .- ..  ‘~e ’ ~e of bratn damage , and exam i nation revcaled two
pat tø r ~~s ~~~~ cell~ 1ar loss. D~~age wa.s eit her predominantly cortical ,

~-e~ t red or the boundary tone-a t e t ~ -ce:~ the cerebra l arter i es , or it was
predominantly nz~ -cor ti ca l ( i . e .  in the basal gang lia). In both patterns
iachaemic necrosi s was found ~ the hippocampus and cerreb.11.ua. Disturb-
~~~~~~~~~ 3f v.a.ial acr .nati,~i:; and ap.t~.l alternation behaviou r were observed
c~.ly in animals with br ai n damag e and w’ -~ consistent ~~th previous stuthee
on the seque]ae of restricted sur~ .cs ~~~~~~ There was mo evidence of
‘- .~~~~ v~~~~~ ra d i n t ~~rbancas in animals wit~ o~ t, brain damage.

~TRZ~S AND P~~~~~Ok~’.A~cCE

- .~~~. and RA MCE , ‘ .~~~~. Head movement ind -~ced :‘ angular oscillation
.

~ 

r the body r. t~’e - . t ch and mol~ ax a. Aviation , Space and D~vironasntal
Medicin. 1975. 4*~~ , ~ ~~~~~~~~~~~~ :1

The tr sn.o of anj~ular accølers t~o~ to the head of the hu man
r~::ec~t has been invest cited d - ~ng a so &si an gu lar oscillation of the

- ‘~: in either p i t c”. ~r rol-1 about an axis through the u pper lumbar
‘~ert. br ae . The r ’~r~-. ’~~s ~nd~ c * i ’- -t tha t angular acceleration of the s~ -~~
-~~~~~~ i — : . -~.- : in afl t~ rør ~ axes of ~~~ -

~~ai by both pi tch &‘~~~ Dy roll motion.
~ r r.q uenctes below -

~~~~ tt ~ø r ..s~t ~~ved i.ith th , body , ~ at ~n the - -

frequency range 2—8 it ~~~ p  ~~~~~~~~~~~ of ~~~~~~~~~ scce1~’-et;or was augmented,
~ndiestin: tha t oac i~~ sti on abou t a ca nt r c  of rotation low in the body may
• 

— c e gular movement his frequency range, becau se of the 1 inear cam-
ponen: of acceleration a.livered at t~ e cervi cal vertebra e. At the higher
fi .çi er - : c r~, the s~~ e~er at ion at the head was att•nuated wi th an associated
ncreas. in p iaae iac . probably l~. to the absorption of i npu t acceler ation
by ‘~‘-e ~ippe r torso.
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R.&.’~CE , B • H. a~~ CHA .0V J . • Ai rerew asseoseent of ht~ vibration
environment in  h.liccpt er s. AGARD CP 1~ 5, 51 , 1~ 7 1975.

A survey of ~i.itary r~e. icopt er  c rews was carried out t r dete rmi ne the
scop. and nature  of problems due to vibrat ion . Thr.e hundred questionnaires
were completed . The c~~~e( consequences of vLbrstion were th snoe.fort and

fftculty in reath rig ataplays. The occu r rence of these efiecte was
a~ aociate4 with  eignit~ cant ~ncr aaes in reported rattgu .. The ma~or effects
were mai nly confined to the larger aircraft . )Iost of the report. from ~~ysl
~‘4avy helicopt ers were associated v u~ hovering or transit ~ on to or f rom

— 

~tover~ tu r ~ -. ~enee was C o~i~d t - -~ increas e the number of rep orts of vibration
effec t s. ~~ath ng of ~‘.c a ircraft was r.c-~t found to cause any ncrease ~n the

~ r of report s.

RFJ~D~~ . .~~
‘
. Th. effects of r ich acceler ation of the head ~q~on psychomotor

perfo rn srce ~~~~~~~ Thea~s, Univers ity of London, 19?~.

Coric~iaa~on resulti ng from head acceleration could explain the poor
su rvi val rates in some types of aircraft  acc idents. ~ cper3mer.t . have been
cond.cte-d on a deca~erstor ~n.ng a tracking tasa to test the hypothesi s that

~~ head acceierst;ons could affec t paychoaotor performance. ~igh t subjects
we re exposed to impact accelera tion. of 0 ( sha~P ) ,  ‘ , 1~) a-id ~~ g facing for-
ward. Pleasurements were ssdo of the ~ near and ai~ -.a:- acceierations

~~r~~’ -ad at tr~ !-~asd and the nec~i an~i ~~~~~~~~~~ sp.eci c~r~ photography was

~ ed to determine the a~~’~.ar diaplacesu~nt and ve1oe~ty of the head . Con— -

dit ton s were ~~~~~~~ by c use of a restr~iin t plate whlc~-~ reduced tha Lnear
acceleration and th e angu~ar h aplaceasot and velocit:.- , ~at ~ncreaaed the
a r. iar acceleratio n to the head. A st~ r tracking taak was i sed to examine —

psychomotor performance. i~~a were recorded to determine whether a correla- -

• ion øx;st ed ~ ~~~~ tn e  psyc~iono tor performance, head arcel~ ration and
a ct .vt t~~. As expected, both the linear and fin~u].ar acceler at ions at the head
~~~~~~ inc reased at the higher level of i apact accelerat ion . At 5 g there were

n gni Ci can t dt ffercnce s in psychomotor performance when compared with con-
trois , :--ut at 10 g a~1 especially at 1? ~ s isni tSr ,~r .t d i f fe rences were found .
The £~~ act ivit y did riot vary aigni fi r a~- ~ and rio concussive effects we re

- “rv*d ~n a - -  aab~.ct. It ~~r Concluded that head acceleretion a irrsely
~*‘terts pr”chomotor performance; that hicher levels of head i~cce1erstioninc -ease ~~~~~~ cr. ”er t in performance; but t ia t neit~ier Ij ear nor angular
ar c.- —~~~io’ have a n ; icar. t~y more ‘ffec t than the other. Thea. r~ r.-~i te

• ~ t that nps i. rment of ps~ - 
~o -~~ tor per Co rmanc v’ severe enoudi to jeopardi me

m r nv a l  rri ~;ld ~ produced ~-y high iccelerstionn of the head.

____
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~~~~~~~~~ K.0.G. A flight ai a1ator study of missile control per-
forman ce as a function of concurrent work load . A~AR1) CP 11.6, *5,

eight pilots toot. part ir. a part-task sisulat ion of the deliver y of a •

~~t : - ~’:~~ aA r- to—a~r surface ~r~ided ~iøsxle. The attack phase of a sortie
was si ated . This phase lasted sose 3 mi nut es and .ncl~dt-d a low level
rin t~ ~r weapon releas , ar ea , weapon release , target detes t ion on the TV

— aisulator di spi.sy and aining of the missile at the target. Pour levels of
work~~~a4 were studied . These were :

a. Pttaaile control tasks only.

b. ~a-. ~s control of the s imula tor .

c. Mi ssi~~ cont rol taska plus r~ai~~a control of the simulator.

1. “ isa~le coi tr ol  t eaks plus aito-pilot moni toring.

The ~~~.lts showed that:

a. Performance at ti e si *aile eontrol tam-s was degraded ty
i~crens.e in co~iciirren t worrload .

Manusi f1i -~ t - :z ~~trol and s~t-~-~~lot monitoring were adversely
aff ected by c ci~rr .~~t iiss~ .e control tasks.

A ms.i I ~-roup of non—pilots was ~~ t t ’i r—i- ;~~r the sane experimental program..
A si~~ila.r pattern of results to those of the pilot ~r~--~~ was obtained but the
a’ n o - .te levels o~ p.rformanc’~ were predictably ~~fferent.  ~~, ~iovement
data a i~ s u b ø  tive data *~11c~v the ~ r .iorat~on ~r. two-task performance to

.Zpla1~ed. T~- -- ” res- :ta of t -.~.e st-.uly conf.rm labo ratory secondary task
v x ~~ r :~ e -ts in ~- a t  a ~~ter~orat ion it - ary tas~c p rformance .s associated
v• :1i tr~e occi rre~;c~ of a ascondary teak , despite inst ructions given to the

~ maintai n the hig?-et~ level of perC- r—r~rica poasible on the primary
tsa~.
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HOPK~~. V .~). The changing pattern of stress. The Controller, 1’, 11i_~O,

The pstter~. of stre am on the air t raffic  controller is changing mainly
f~ r two reasons:

a. ever—increasing traffi c demands imply that f~at ur e syst ems
mist be able to han dl e more tr a ffic than current ones can end

b. in respo nse to thee. demands ~ r greeter syatem capacity ,
air traffic control systems are becoming more automated .

:.1M)SAY , S.J.E. -~~1 EVANS , P.!.. A ~~~-an tic analysis of workload . RAY IAN
Scien t i f i c  Memorand um No 118 , ~974. (A)

Three flights , each one presenting either a physical , mental or
p.rceptua~ ~~~~~~~~~~~ were undertaken by six profe ssional pilot r in a fl ight
a r ~..atQr (with ~~ 

1~~’~ characteristics). Three differen t types of question—
ra~re concerning the flights were designed to measure the prominence of *
r.~imt r of fly1 r~ act~vttiea, the magnitudes of wor.~load and th. workload of
t a r  selected act ~ v~t ie5 . The oh -act was to •etat- iah whether the flights

F could • d~scri~ .nated f r o m  one another by the questionnaires completed by
tr-e sub jects after each fl~ght. T h a  was accomplished successfully as
show- by ~.alti- ~’-t at e analysis. Th. advantages of such statistical
tec~ — i q u ea are discussed.

1~)LYE . J . M . an-I C(KJ~t , SAa~ .. The e f fe ct of va ri at ion in inform ation l oad
on phy~c ;~~ - .~~ca1 response . k~A~ 1AM Scientific Memorandus Mo 113, 1971.. -

(A)

This paper sumariae-a the re sults of an experiment conducted to investi-
sat e th. effec t of changes of information load on time estimation , heart rate
and respiratory rate. The results obtained showed chang.s in all thre
measures, suggesting that they were sensitiv, to var iations in mental toad .

I
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MILL S, N . H . and NICHOLSON , A • N .  Long rang. ci r—to—air refuelling: A
study of duty and sleep patterns. AGARD CP i46 , A14, 1~9, 197 e.

Th. authors have explored the r ela t ionship between worklo.d and a i ep
patterns i-Jra ~g a iong rang. ai r-to-ai r refuelling exercise and they have
shown tha t , in practice , uistu rbancea of sleep pattern could be pred icted
fro m a study of anticipated ind i vidual workload. Distu rbanceci may affec t
adversely the wellbeing and operatio nal effectiveness of ai rcr.w and
contribute to fatigue which is likely to be , in any case , a potential factor
~n this  sort of exer c se . t is considered , therefo re , that careful atten—t tion to ~~r*load is necessary to ensure that aircrew are not unnecessarily
fatigued and that part icular att .ntton should be paid to the relationship

~~~~~ ~..mu1at~ve wor ’ ioad and the duration of the individual’s schedule.
Studi e s on long r*n~ ” t ransport aircrew have shown that unusual patterns of
wor * and rest hay, an effec t on the ability of aircr v to obtain satisfac tory
sleep ~ -.i it a sugg.ate~ that ~he relationship between cu -sulative workload
a~;d ctu rat i o~i of schedules for long range transport ii rcrew, which is known
to be suet compatible w~th an acceptable sleep pattern, could be used
in i t ally as s model for both tanker cre~.r and fighter pilots. It is
sppr. - ated that the workload demanded of Lightning pi lots differ greatly
1’ :-~~ ~ that of long-range transport ai rc rev , but i t can hardly be expected
that operat.o-nal e’~~ tiveness can b ‘iaintained if workload in excess of
~~~at  ~~41d be tolera ted for transport a irc rew is  demanded. ~tudt es could becarried out on sir~ r~~v nvo]ved in particular eXercinen to determine the ’

F na tu r ’ a~~i aigr~ f~c~~ :ø ~“f ~i-uaual ~.ty patterns. Such studies could assist
in the planni ng of operations and say help coemandera to predict the overall
eff e-~t~v,n,sa of t~~ .r crews at any t ise dur ing a cosplex operation .

;L:~~r~~, N .? and ALLAN . J .R.  The effects  of core t~~-r’,.rat~ re elevation
and th ,r i% a~ se~sst ior  - -

~~ pertorma~ce. ~r~onaeics , 1973 , ~A , 189— 196 .

A iqu id-cont1~ tioned suit  ~~az  used to obtai n a sta te of ~ais.i body
t.spe a t i re if .  conjunct ion wi th sk in te”perat u res co—pn ~ i ble with sensations

f thermal comf or t .  This cond ~ t lon produ ced a aisilar increas, in speed of
p.rtor~iazi-ee or a high level reasoning test which has been found in previous
exper iments . b~t no decre-~ t in score . Mead cooling was included as a
separate vari able ~ ‘~ t appeared to have no addi ’ions]. effects on the speed or
level of performance. It is suggested tha t deep body t emperat ure may deter -
in. t rt 0 speed, and comfort t ~-. e Ic ~el , of p~r formance and tha t the temp. ratu r.

of difteren t~e 1 i  ~ n ing body core and ~~in should prove a useful tool for
t~ r t - *r  research.
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~~~~~~~~~~~~~~ ~~~~~~ a~’4 ~iCH0LSON , A. N .  Analysi s of p lot assesamen t of
wor~cioad . Aerospace Med ~~~~~~ 993—997 , 1972.

About 200 let—downs wit h i n  a four year period were studied to determine
the tachniq~ae used by the pilot to eval uate overa U. workload f rom the
variou r factors of the let-down and to assess the coaaistency of h is
tec~~;iq..e. This study suggests that aaa.samenta of workload by aircrew
~do r d~ff c lt clrcu—staxices ahould be based on adividual factors of work—
oa —t r ath er  than ove ral l impressions of total difficulty, and that predicted

-

- wor ’~ oad us. r..~ a suitable todd bsaad on the ndivi dual factors of workload
say prove v~~’~ab1e for let-downs of haited li ff i culty . ~~rthe r , the
continuous-line technique for mub;ective asaes aente say give an unwsrranted
impressior. of accuracy , and the question arises whether a box techn ique would
be more appropriate. This say indicate a greater significance f the move—
sent. of the assesement and reduc. the variance of assesement in high work-
load si t’~ationa .

~ . L  Some 0bservat ~.ons of Crew Fatigue State during a Hovercraft
!~ erci se. i~.&F IAN Scieat fic Memorandum No 100, 1972. (a )

A rep resentat ive of the Institute of Aviatio n Medicine ~‘Lc cospaMed
two ~~~~~~~ hovereraft -‘~~ a ‘~r day field exercise. A considerable amount of
data w$s ~~t~~ red by su bjective asaesa er.t , la rgely of crew fat igu e state

— and sort ie diff ~c . ty . The way in which crew fati gu e and other su~~ective
factorn (e.g. neadac~e , naus ,a) increase over the du ration of the exercise
Is ~non str*ted .

ROLYE . J .M .  Whither ~orbc1osd? App lied Ergonomics 1’~”, ~., 1.

The a~ tho r exsr~i~ es the implications of some recent res arch in relat ion
to the study of workload. It a argu ed that workload is a combination of
the dru.anda of the tss*s and the eapsbi]t t ies of the operator. The ides that -

• work load *.ist be keot Low is questioned in the light of studies relating to
jot sat~sfactio~.

—-
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ROLFE, J.~’. keeping Up on the Ground. rona~tical Journal , July 1977 —

The paper at te -~pt~ a cri t cal appraisal of fUght aiaalators as •

deviceS. A f t c r  a - rid historical review consideration is given
to tne c-~~p-~t~~i.~ requirements of achieving fidel ity of simu lation and
o~ t a i ~~g cost-effective tra~ain.’.

~31JN~RY . A. ”. ;e RoLe of Motion in Flight Simula tor Training . An
Alter ~;at.ve :n t erpretat ~~ ’; of mose Recent Evidence. RAT lAM Scientific
M e * ~~~. .  No ~~~~~~~ l4’~ . (A)

Roscos (1974) and Hopku ’s~ (197”) i’~ve interpreted the results of an
exper i~ient by )‘.~once (l~~’~) an :~~~- w .  ng that the presenc ! or absence of
‘totiou ~ ~~r . ~ simulator traini~~ ma~es no difference to the transfer of
t r a~~r .~~: observed ,, thereby supporti~~ the c-see that motion ay st.ss are not
necessary in  f l ight em ulators used for tra~ni~~ . This report shove tha t
the n i - - . of Koonce a exp.r1-e~ does :;r. t allow this conclusion to be drawn,
si- -~~~~ ~~ie r ~ ~s no ev;der~e tha t tra.n .ing occurred.

i~. . . ,  ~~~~~~~ S. t~~~t ~OIJE , J M • A Bir l iogr aphy of Human Factors
~~~~~~~~~ using rl.;-.t ~~~~~~~~~~ RAY LAM ~~~~~~ f i c Memorandum No 119 ,

( a )

The ~ m b  c~ :ap :- contai’.r~ 315 rof~ rencea dealing wi th human factors
reseq-- is.~~~ f1;~~r t  airj .ilators. ~~~~~~~ ‘t ed material , in—flight and space
e~sula t .o . have not ~~e~- included . The period cover ed is 1940 to 1973.
Sub ect and a — . t :;or indices are provided .

ROLFE, 4. ’, . .  CBAPP~1OW, J . .. , EVANS , 4 . I. .,  and WNDSAT . ~ .4. E. Evaluating
~tessuree of wo r .:~~c a ~ using a f li r t t ~~~~~~~~~~~ AGA RI) CP 14.6, Ak , 1~ 13, 1974. -

Any attempt to seasure wo rkl * d must t~e based on a satisfactory
t~ f i-~Uon of t~me natu re of the workload that is being investi~sted . Work —
oad c ’~n be r~~nr ~ ,i.r r ~i an hav ing teak oriented and subject oriented elements.

.
~ var uv ’ - , n f  ~~~ n r ’r  can be applied to the aeseaseent of ei ther or both of

• -
~~~~. elesant S. Moreover , the exper imental  evidenc e ava ilable suggests that

~f s cospr ehsnsive an alynin of workload is to be achieved , a range of

_ _ _ _  _ _ _ _



r 

_ _ _  

.—~~~

Page 31

measures must be enp u:e- u. This paper describes an exper~i ment in which an
i~ g rument t r a iner  w . t r .  HZ ‘

~ ( t ~~in- ~~~t )  chsra cter iet~cs was used to
evalua te questionnaire , performance and activity analysis measures of pilo t
workload. At  tempts were made to distinguish between the phynical, perceptual
and m. tal components of workload. For this pu rpose three flight plans were
devis d of a~ou~ equal durat ion differ ing markedly ivith respect to the

-

• three above coaponenta. Six profeaa~ons.l pilot. flew each flight plan and,
after landir4, completed quest ior ~ a L r es to assess the workload levels and the
task content . Da ring th e flights , video recordings were made of the pilot’s
wtua and co~~.mnt cat t on act vi ty • Performanc. during tZ  approaches
~~ ed;ate’.y tefore an’l after the experimental fligh t plans was also measured .
From these measures . t  was poesibl. to obtai n signi ficantly different results
relating to ~ue di tt e :eut fligh t plans. These results were capable of
d~a t .r ~~ in ~’. .~ between the three components of workload in th. flights.

CHA PP~ A)W . .. .W. and LAXI~., 
“

. Pilot opi n~on on simulation . Proc.edings of
the RAeS. Second flight Si mulation Symposium , Londor., ~ ig1and May 1973.

This report describes two pilot opinion surveys regarding simulation.
Chic study was conducted by MLPA and involved 400 air1~ne pilots and the
othe r undertaken t~y t -~’ RAT A$ ~ -t~ icated 500 Royal Ai r Force inStructors
and a . rcr ew. The a~ thor s cormcludeu that the most important motion simulations
are t~i pitch , roll., yw , tu rbulence and vibrat ion . All the simulators visited
had , at least , p~tch and roll mot~or. systems. The simulstion of these motions
was cateror~ sed as ‘q~i t e  realistic ’. As regards the outside world view , a
vi sual system is most ~ ‘cdv ~cu during tak e off , sppro ac~ and landing, and in

• - -~e~el -isnions . Moat needs are satisfied by. device presentin~’ only an
approach and nznway y ew . ~‘.~ct~ons ~~~ch evoked considerable cri tic iem wer e
poor si~ . a~io~-. of t~~’ a i r c r a f t ’s handling chahracteriat~cs, poor presentatios
of cc-~ntr ’ . . ~.ve r load r~ n nr~ ‘feel’. Considering the fl ight  deck envi ron—
me:~t .  coc. p mt 1 h t .~~o wan co nidered to be adequately represented. Back—
~round R~~ was a desirable faci lity , tho~agh not generally available. &igin.
noise ~.as not a ~“q .ately represented ~r d aerodynamic noise was eith er poorly
represer.te: or ~~ne t .  ~egarding transfer , more than ?Of4- of respondents
though t tha t t~~e eisul.at~r ’s success as a training device war satisfactory

‘ w~~~..e 58% t hough t that the simulator Ch crø~~ for predictung performance in the
ai rcraft .øre vary ppod or adequate . ?0% of the airc r ew thought that the
Inst nac to r needed flying practice on the ai rc raft  bel n~ simulated and 89%

• thoup~ht that. ‘ie needed teacher t raining . More free time should be available
for students to practice weak points. There was general approval for the wS3’
the simulator was being used for n&1aP~ement , procedural and emergency practice ,
refre sher traini ng , competency checks and IR renewals. Digjta.1 progrsmaed
simulators (e.~~. B ‘~r. MC 111 and VC 10) were less popular than the analogue—
controlled type (e.g. Comet, r~dent , Vanguard , Viscount and Bri tannia). This
may be due to the greater degree of serviceability of the latter.
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~)LFE, J . M .  Flight simulator research at the Royal Air Forc e Insti tute 
•

— of Aviatior . Medicine. Applied Ergonomics 1973, k , 2.

The author desc ri  t ea  the behavio ural research progr~~~e using flight S

simu lators of the RAF lAM . Studi es have been undertaken using the
Ins ti t ute ’s own facilit~.es and a range of civilian and military devices.
Fou r mair~ fielda are described:

a. Research to improve the quality of simulation e.g. the
assessment of notion systems.

b. Research to develop arid assess cockpit equipment e.g. the
eval uat ion of altimeters and head—up displays.

C .  !~asic research .-to the nature of the skills ee~ployed when
controll inr a simulated ai rcraft  e.r . studies of indiv~dual
ct.tferencee in control strategies.

~1. 0p i n i o~ t~-. r ve s to deter mine th e attitudes of aircrew and
inst ructors towards fl ight  atmuistors and simulator training
pro ra~~ee.

Specific xa pIes ar provided to demonstrate the application of simulators
to behavioural ~~~~~~~ - ~~r example , an assessment of a simulator as a
problem ao vt -- .,r sAt~at .on ‘cr student test p~lota. Consideration is also
gi ven to the probleria of measuring performance in complex task instructions.
Reference ;e made to use of su’- ;ective and objective measures o~ perfo rmance
in con :unc t ion vit~. p.~cho—physiologica1 measures. The aut.~or oonc].ud.s —

wi th a description of the Ins t~~. . t e ’s HZ 125 instrument trainer , shortly to
b.coie operational.

RUMA? FAC~~~ AND ~~UIP~W~T D~~IGl4

~~~~~~~~ J .M.  Human Factors and Flight Deck Design. Published in Aircraft
~n;~ne,rtng Movemb.r 1976.

This pape r examines the criteria against which flight deck workspace
should be dastened, and assesses the relative value of physical , physio-
logical “~~~ ~oLo~ical requirements in reintion to efficient design of
flight-deck dimensions, environment and contents. A cockpi t assessment
chec-~.ist is provided.

- - - -
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ROL.FE, J .M . The Measurement of Human Response in ~~.n-Ve)iicle Control
Sit ust ona , In  ‘Monitoring Behaviour and Supervisory Control’, Plenum
Press. ~9’ -

- The paper exami nes some of the techniques that can be used to study
the response of the human operator in vehicle control si tuations. An
attempt .a made to identify some of the specific reasons why such measures
are necessary &.d t~~e relative value of the di f ferent measures in relation
to -.-~tr~~-.s research objectives.

L.AYCOCK , J. }Ielnst—Mounted Sights and Displays. AGARD Rep ort No 642 , 5

1975.

The poeait .e applications of helmet-mounted sights and displays are
considered . Software and hardware problems are discussed as are psycho-
logical aspects. The au thor describes how binocular rivalry aa,y be used

-: to increase the rate at wt~ich a pilot can sb.orb and process information.

~~~~~~~~~~~ :.~~~. Current and Future Emcape Systems. AGA RD Report No 642, 1975.

Al~oat all combat fixe1-vi r.~ aircraft in NATO countries are equipped
with e ect ion seats a~n - ~ considerable effort is spent on improving the

• performance of these seats. The author describes areas where current
escape systr~s are -:ef c~ er.t and some ways in which future ayst~~~ seek to
overcome these deficiencies .

REA D~~. .C. âarn i r.g systems in airc raft . Consideration s for Military
Oper sto s .  AGARI) Report No 64? , 1975.

a .  ~ ~-.or describes and assesses the different types of warning systems
rrer t lv used . n nil i tary a i rcraf t  and he makes some suggestions for future

d~~. -~~~ ~~. ~ie concludes tha t the concept of a vi aal display combined in a
~r,~~- iar~. warning a~stema ’ layout is probably the moat efficient method of

t~ -~~aø. i~ i~ essential emer~çency info rmation to the crew . This system ii si ted
outside the hlind flying panel but within the 300 cone of vision of the pilot.
Attent ion  getters and audio warnings should be used to assist the presenta-
tion . Apar t f r om a few specific cases , audio warnings do not have distinct
advantages over visual displays. In some aircraft tactile warnings can be
~sed to ,~ood effec t and extension of tactile displays to other situations

-

- 

- should be examined.

—5- ~~- - -~~~~ - -  —-SS ---~~-.—.—- -• 
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ROLFE , J.M. Advances in Military Cockpit Displays. AGA RD Report No 642,

r 

1975.

The author exani nee the background against which recent advances in
~ spla~ technolo~~ have taken place ~ r. mu i tary cockpits. E~aph.asia has

been placed on providing an adequate aas.sesent of the info rmation needed by
the airc rev to perform their task and on the pres entation of this inform ation .
The r~e~esai ty for a muiti—function, sulti-sonea inform aUon processing and
diaplav system i~ . evident . At the momen t , the most widely used form of di .—
play v~th th , requi red flex ~lit y is the CRT . Other display techniques are
being developed . Th ø most proeie~ng of these involves the use of solid stat e
t,c~:.ques. However , it .s likely that these will supplement the CRT rather
than supp ian t i t .  This means that dev ices such as liquid crystals and light
.rn tt~.ng diodes (L~ )’ a) viii be applied to the display of alphanumeric graphic
displays vh~. c n viii displace elect to-mechanical onis • The brightness of L~~’a
‘aS ~ee’~ increased to such an extent that they can successfully be used in
~‘oth ~ea— i -~~ sn~ head-down displays. Thei r addr esmable natu r. and the high
reao.-~t ion ach ievable by those display s make ~t possible to construct complex
alphanumeric and graphic display s which are often such more effective than
the .lectro-~e~~.-’uiical ones they replace.

TAYWR I R. N .  The psychologist in aircraft accident investigation. Paper
to Conference of Western aa ro pean Association of Aviation Peychology
Stockhols. September 1975. (A)

Ir . both military and c~ v.l flyt:~ operations a large prop ortion of all
accidents occur ~n perfect ly  eervicest’le airc raft when the only fai lu re in
the system was the human element. Th ere is , therefore , an obvious case for
a psychologist to attempt to understand th. natu re of the errors made in the
hope that such an understanding nay lead to avoidance of such errors in the
future. There are two courses open to the psychologist:

a. To ident ify those aire rew who have been involved ii accidents ,
exsm~ne all the flying and personal records available on these
people and to see whether any factor or factors distir4uish them
from the rest of the airc rew population.

b. To ex ine the accident situation , the ergonomics of the
controls and display. involved , the na ture of the prevailing physical
environment , and th. recen t domestic and professiona l history of the
ajrcrew .

Al though these courses are : ~~~ ~ pursued in the RAT , the author is exclusively
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concerned with  the second approach . The method used is for the psychologist
to attend a Board of Inquiry and listen to formal, evidence, but also, and
more importantly , to have discussions with the aircrew involved and other
pertinent individuals. The paper describes some of the results of this work ,
as well as some of the problems encountered by the psychologist . It is
hoped that, i n  addition to the recomeendationa which are made after each
accident , a body of first hand experience will be built up i~hich will, prove
valuable both i n  the analysis of future accidents and in the for~ alation of
general conclusions about the nature of human error acci~ienta.

B~)WN, L.E. and ~)I2(W)~~X~M , R.A . Evaluation of MI~WKGM vidso-aid~ TV
character format ATCI~J Report No 610, 1976. (A)

‘~e ob,ectives were (a) to determine the acceptat dity of the display
c~ar ac ter s produced by t~e 7 x 9 dot -matrix generator proposed by ~~rconi
Radar ~ervic.s L t e d  for use in the LATCC touchvire di splays and (b) to
propose alternative shapes for any char acters that are not acceptable .
A) t~o~gh it  would he possible to use the system operationally , subjecti ve
opin~or~ .ndicates that there would be impro vements if the ~~balance of
~r .gh tn.as etween the strokes ma,cin~ up the characters was corrected to
provide hor~ ton ta] , vertical and diagonal strokes of equal, brightness. If
it is impractical effectively to balance the brightness of the hori zontal ,
vert~ca~ and diagonal strokes of the characters and the diagonal stroke
rema~ns -uch lees bri :ht than the other two , it may be necessary to increase
the thick ness of the diagonal strokes in certai n characters. The au thors
also reco~r.nded that , to lessen confusion , consideration should be given
to ~~~~~~~~ seven c~-ar acte r shapes.

RZAD~~, D.C. Human Factors aspects of In—Flight Escape from Helicopters.
AGA RI) CF 134, 1973.

• A comparison of t~e accident statistics from some helicopter users of
the ~A~O forces has shown that helicopter operations i—pose a greater risk
to t~’e~r crews than do f~xed-wing aircraft. Cost analyses have shoim that
the crew cost more to replace than thei r aircraft. Thus, it is considered
that a stronG case exists for in—flight escape fro. helicopters. Some
husar. factors to be considered when designing such a system are described .
The paper d~scusses hu~~an tolerance to acceleration , egress path require-
tsents, centre of gravity data , restraint and parachute requirements, blast,
noise, fragmentation and toxic hazards, and vision and egress tire require—
~snts. 

_ _ _
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ROLF~ , J . M . and CHAPP~~.OW , J .W. The App licat ion of Airerew Opinions on
~ ôC~~~ i t Tasks and Equ ipment to flight Safety Research AGARD CP 132 , 1973.

Th
~~~ ~nvest i~at ions described provid, information abou t air cre w attitudes

towards the~r equ ipment and tasks. The techniques do have their limitations.
They identity problems but otter little ~n the way of any solutions. Never—
tn.~~se t” is  informat ion ~. t gathered early enough can accelerate agree ment on
the need to i n . t ~ a te ~othf~cattozis and thus prevent accidentd.

EPCsONOMICS OF AIR TRAFFIC CONT~~L SYST~ IS

W~~BER , D.S.R., JOHNSON . A. and HOPKIN , V . i .  Initial impl ementation of RDPS ,
‘k) ’OD system . ATCE~J ‘r~~~r t No -.35k 19% .

The o ect was to investigate the accoemodation and ergonomic aspects of
the provision of controller-opera ted i npu t devices on hori zontal suites with
shared iispla.ys, an t t P ~e controller workload ar is n~ from the inpu t  task . The
evaluat~on rel i ed •x~~ --r ~ve1y on ~~ jecttve responses to reveal ergonomic
t~ro’ ‘.e— s associated w~th the posi . o - ~.ng of inp-~t dev ices on the suites.
A’.,~ er’ i t ive  n-j ite 1ayo ~ts we re studied and photograph s or the controller.’
posit ion were t ak en . The .‘thod and co~~ents demonstrated the main ergonomic
rr~ ~~~~~~~~~~~ sc~e of wh.c~ were intrinsic to horizontal suites and could be
a l e . a t e d  ~~ t not r e soivn- : .  Poetur~ 1 and visual d if f ~cul t~ea were demon—
strated , as were t r .e e f f ec t s  ~~~~ ~iaison end shared 4isp lays.

E~.)f2*~OROUGH , R.A .  a n i  HOPKIN , V. ; . A not .-’ on Sizee, Colours and Viewir .~
Distances fo r Op.ra~ ~‘~e ~~on 

~~~~~ 
hsr laya RA T AM Scient~ fic

M~~orandum ‘~~~ i~~~, l~~~~
5-

~~
- .

i t e , i r e ~ to- st~’.-’ t , co lours and viewing distances for a.lphanumer ic~
characters on ;.‘n~’rn . ~~sp1aya in  nperati~ns rooms sic considered. Numerous
factors a f . ’ct .~~~ legi~-~ lity and visual comfort render a aimple rule Lnk~ng
ch~racter size with viewi n~ distance involved. Under no rmal condit ions

et t er he~~~ ta s-~ tending between a and b rii,li-rsdians should be acceptable.
I n  certai’ -i~splays ¶ nee e f igures may have to be modified. Professional

— P~uman factors adv ice shou ld be obtained before this is done.

;~x~~ :, P . t . , JOI(NSON , A.E . and HO~ (IN , V. D. Automatic Conflict betection
and R.aol - z t on n Controlled A t rn~ace &i-rou te Sector. ATCW Report
No 1.34, ~~‘) “ r .

t was shown that, u sin g computer techniques, it is feasible to have
- 

- 
val id radar conflict resolution in a simple route system with prediction times

~
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of the order of 15 ,lnutes. Controllers are prepared to accept such com-
puter assistance provided tha t they retain the freedom to exerc ise their pro—
tensional ~~~ e’- er t , if required . The results of th~s man—machine relation —
ship were judged to be most encou rag2 n,g m d  topic . for far th er researc h are
outl~ried.

ffOP~(I~, v . D .  The controller ver sus automation . AGARDograph No ~O9, Vol. 1,1,3_60, 1975.

There in no f~xndanental conflict between the controller and automation,
b ut  merely differen t views on the Gesirab le form and extent of au tomation in
air traffic control. Man as a system componen t is coaps.red with the machine
n competi t ~ ye or complementary terms , t’u t complete co.ap.rieons are not

~osai~~ e because of the machine concepts which have to be used . The timing
of the introduc’ on of au t omated aids often depends more on technological

— development than on hu-~an needs. Automation often brings extra tasks as well
as “er.ef~ts &nd ‘oat t~inctions cnn—o t be automated entirely. When automation
is extended to pro~-len solving and decision makin: . t affects ~ob satisfaction,the exerc~se of skill, and r.aponsibil~ty .  Some aids may be of least use when

— 
ti e- ’ are most needed , e.g. in high de nsi ty tr a ffic. Comp uter assistance
‘t.~ters the nat.re of tasks and new information is useless unless it is pre—
sented i i  an ~r~te lligi~ 1e and acceptable form.

HOPKI’. V. ). The ~rov~a~or. and use of information on air traffic control
~tisp1a.ya. AGA~~ CP i~ S , 1), 1— 1? , l’r~5.

Several k. -’in of miematch can occur at the man -machine .i’~nterface in air
traff~c control systems. One , often overlooked concerns the provision of
certain esaent~ al in formation in a form which is usable. - ~The traditional
reliance on -~an ’8 ~tr e r .wtha  of ada p ’ a i l ity  end flexibility to match men and
~sch ne ~n the e;-ate— is thwarted if he cannot use the information presented
to h i r n . Changen fr on  qualitative to quantitative information, incomplete
n .Om tion , and the apparent retenticn of deciaion-na~cing roles which, in
fo:~., have been greatly modified , all pose proble-s of ensuring that the dis-
played nformsit ion has been adapted and can still h~ used. Because such
chan~ee alte~ the role of hune.n memory and attention , these mast be aided and
~ 1rple ented in new ways. As regards the provision of information , techno—
1ogi~ al advances do not n~ceseari .y bring ergonomic banefit s. Novel display
techniques may embody obscure human factors prob1~~e which emerge onl.y at a
late stage in dinplsy development. Eva luation of innovations may inadver-
tentli ~. biased by the emphasis of known —erite and the exclusion of hidden
inadequac ies.

)fOP~I~~, V. D. The psychologist ’s view. AGARDograph No 209, Vol • 1,
-‘c—io~ . 1975.

Psychology is the scientific study of human behaviou r and experience.
The applied psychologist uses his prof essional knowledge, derived ( rosa
experinental and theoretical find ings from his own studies and thos. of his
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colleagu es, to resolve ~uea.n fec tore problems. The role of hu man factors
‘ 

- - in sir t raffic contr o l depends on the at *~e at which it  is first applied .
The psychologist’s co~.tribut ion is moat effective early i:; the system
evolutiOn, when he can forestall problems as well as cute them. In studying
a~r t ra ’f a c  control problemS , he uses systems and Job analyses which he can
i’~oth  cond~ ct and interpret. Aspects of the man —machi ne int erfac e such as

- - 
displays, controls and co~~ ’na cauon s are opt imiaed in relation to the
e~f ciency ,nd. wellbeing of the operators. lb. psychologist ’s knowledge of
d~fferenc es be’~ween zen is appl~ .d to recru i tment , selection , training and
ecreinlng. The effects of a.geirtg and of experience are predicted from knoim
pro~rsssiv. chaMea w~thin each tr4ividual. Knowledge of the capabilities

‘ 
and tolerances of the man is appl i ed to probl.am of work — rest cycles , stress
and workload,. To solve these problems the psychologist uses orthodox methods
and specially dev~se techniques for assessing and measuring the man at work .

- 
‘ cRo~pi’o~ , i .e , .,  ~i.r ’- , :~. ~~~~ HOWJN, V.~ . Teat of Medistur Suite without

902’OD Inpu t Devices. ATCW Report No ..iS , 197k . (A)

The ak— was to establish , by azb~,ctive and Inslytical metb,od,s the
t r a f f i c  cnpac~ tJ of a Sector Team ( in particular, the Assistant Sector
Controller) wor~ .rtg on tne C~ act ci Medi ator Sector at LATCC without the
aerv~ces o~ computer .nput devices. It was found that , provided the d i —
t r~~~~~~~i of tra(f~c r e-~a~ r.m es forecast in  CP/ 168/O1O of July 1973 the teas,

i~~ pp.d w th 9020D ~ ght ~ t rip print. rs but without sector update equip—
sen t , -a- - - - - e expected to maintain efficiency while the average peak hourly
flow rate through the sector rises to 68 aircraft per ~-~nr .

1IOPK ‘~ , ;.: . ~)est~- -.~~ Controllers ’ Tasks ~ n Relation to HumanCapa i.t..’e. RAY lAM & ‘n t i t i c  Memorandum No 11~,, 1974 . ( A)

To cop. with ~~~ ever .r.creaeir.~ demand, future A’IV systems suet prov ide
a aerv~ce ~or substantially nore traffic than current ones. At the moment,
traffic is often cor.~-e~ t~ -1 in terminal areas, on the approach es, and
departures (ron r~nwsys a- .r . the a;rways between main cities . Traditional
procedu ral me thods of control have relied on i nfor mation typed on fligh t
stri ps and amended ~y -s~d f ro m verbal message. passed between controllers
and pilots, but th is system is p~rsdusl1y being replaced by computer
tech~iq~as. Radar , area navigation and da ta link are inno%ationa which will

j  ).i~~t.n t~~e controllers ’ workload but will add to the complexity of the job.
Au tor*” ion cci help to match task desipn s with human capabilities if it
provides aids which are most useful j r  high density tr a ffic and which may be
used or discard ed at the option of th. contr oller .

‘ —
‘
~~ 
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~$OPI(I$ , V.  :~. Some Effects of 5$? and General Aviation Traffic on Controller
~apactty . HAl LAM Scientific  Memorandum No 121, 1971.. (A)

~‘~~te. ~~~~~~~ operations and General Aviation traffic have implications for
eo:-.tro ller capac ity, which are expressed preferably i~~~ terms of the amount
of work ~or the controller rather than in terms of th. traffic handling
capsc~ty of the system. It can be deduced that controller capacity is
affected by increased work derived from the greater unfamiliarity and less
predictable behaviou r of SS? and General Aviation traffic. In the case of
~~~ a~rcr sft  ~‘.~ch of this un fami lia r ity will dissipate wi th ~zeat er experi.nce,
and sane of the extra workload will therefore be transient. Ultimately, an
~xper 1enced centrolier w.1l learn and follow appropriate standard strategie..
In the case of Genera. Aviation tr*((ic, patterns of t ra f fic  behaviour will
remai n less predtcta~- e  and less possi ble to learn , so that some additional
wo r’ load will p.rai at. General Aviat~ on at rc raft are more variable than
coi-.rcial ~~ ta i’ t 5-e competence of p~lOt S , it. thei r faailis.rity wi th
A~~ procedures and instructions, ~n th. navigational aids in the aircraft

the controller ’s knowled~e of the perforsenc. of each aircraft type.
As a re su lt , General Avi a t ~ or . traffic will continu e to demand proportionat.ly
more att .n t ior.  (roe the controller.

M y ~~~). i .~~~., and )~(~OROC1GH, L A. evaluation of ~2 inch and 16 inch
Vert t e n: Radar Displays in the Mediato r F�ivironsent. ATC~~ Report No ~~ ~~~,

I - .;
~
.. (A)

The pu rpose of t?~is si.sulat~or was:

a. To assess t~~ optisun viewing distanc. for a 22 inch vertical
radar d~i splay an4 to study the er~ono i C aspects.

b. To co~pare t?’~i~ relative merits of 22 inch and 16 inch vertic l
radar display. for Upper Airspace (U-AS) General Air Traffic sector
of $ large ares.

c. To evaluate and compare the following arrangements of vertical
radar displays for a ThA Sector:

(~~~) Two i~ - inch displays used individually hw the arrival
and departure controllers.

(2)  A 16 inch display shared by the arrival and departure
controllers.

( 3 )  A 2? inch display shared by the arr ival and departu re
controllers ,

— - 5  5-  - 
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Th. 2? i nch unit was pre ferred for the UAS task but som. of the
erpiofiomtc aspects need further consideration. No fi rm choice was made
between the thr e ThA disp lay configurations examined. There warn no
preference in terms of operational efficiency bu t there were conflicting
n •ws with regard to liaison and comfort .

CRONP~U4, J .W. , JOW~SOt4, A .E. and HOPKIN , V.D. Redar Separation Miztime
for SST Aircraft. A’~~2J Report No 

~~~~~ 5, 1973. (A)

— A ~~~~~at~ on was carried out a. to examine the performance of air
tr*ffic contro llers when separating supersonic and trsnaonic aircraft by
neana of radar and ~~. to evaluate a range of separation standards (15, 20,
?5 and 35 am) for use by controllers in th. tactical control of 88? ai rc raft .
It was found that:

a. The a ulity of the radar controller to detect eonf~ietions
:etween SST aircraft were sufficient to ensure eafety.

b. Unaided controller ~~dgement results in some aircraft already
separated b.i~~ vectored unneceaaari1~ , but the penalties incurred
by those ai rc raft on diversions from planned track were smaller
than thos. ai rc raft necessarily vectored.

c. When a separation standard smaller than 36 -
~
- was supplied ,

the ~ean separat ion achieved was greater than the standard .

4. The percenta~ e of in fr i gements wh ich occurred when a 15 i~~~~

standard was it  ~se for th . separation of accelerating ai rcraft
was fo~nd to be -rester than those occurring ~.r. all other eases.
Th y ai. or s have made useful suggestions abou t control procedures
and sane sp cif;cationa for display equ ipment. The paper is
ezcellent). r ill~str st .d both with photographa and ~r.phs.

CT(~KPTU~. . i .W. , WA?~~ , ?.C. and ~ )F2fWM1)~XlH , R.A. Mediator Stage IA:
Controller A~rsp.ce Sectors: Irish Sea - Rowarden Sectors LAWC. ATC~ J
Report No ~0?, 1973. (A)

Thi s s~’u1a tton i nvestigated the responsibilities of the Ir ish Sea
and )4owarder~ en-rout. s ctors at ZA’rVC in the Mediator IA organi sation ,
and how y ,.se sectors would rela te to each other , to the Isle of Men
sector at Manchester sub-centre, and to the other sectors and units about
them. 
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FEA~ ( , C.bL , WA~~S , F.C. and 11)PK I?~, V .~~. Mediator Stage 1A: •
Controlled A~rsp.ce Sectors : L.~ch field - Pole Hill - Daventry. ATCØJ
Repor~ No ~97, 1973. (A)

The str icture of the Daventr~i , Lichfield and Pole Hill sectors to -
‘

~e operated f rom LA VC (W ,st Dra y ton ) -ian evaluated in thre e phases. After
each or the firat two phases, modif i cat ions to airspace and procedures were
~ aM tested unti l , on reaching phase 3 an airspace structure with

proced~ rea app roach ~ r.~ the opt isum was reached and tested . The siaila t ion
proved tha t the beet way to establish co-ordination between the Pole Hill,
Mancheste r ThA and Daventry sectors was to establish standard agr eed levels
15 order to reduce, and thereby contain , the co-ordination required by the
~h.ef Sector Controllers.

~~~~~ P . M . .  JOHKSOI(, A .~~. and MOWIN , V.D. Radar Mon~tor .ng of Parallel
Tr.~~s. A k .~~’ Report No ~~~ 1973. (A )

- The evaluation denonstrated that the use of an auto-alert wari~inft device
similar to the one used in th~a sisulation whould enable opposite direction
parallel rae ~ to h p aced closer together. It was also found that use of —

th .a de~tce had no significan t effec t on controller capacity.

~fOPKI ~ , V. D. ~~pedi t i ~n and Huma n Factors in Air ?ratf ~ c Cost rol • ~~~~~7 IAN
Scte ”ific Memorand’~ No ~~~~ 1973. (a)

Various -“ thods for expedi ti rig traffic are desert bed , together w~th
‘-.~‘ir consequences for the air traffic controller. ~rpedition depends
~srtl~ on the quality of ~b. navigational data avai lable. As these data
become nore accurate, reliable and frequently up-dated, the closer proximity
of ai rcraf t shortens the tirn. available for detecting and resolving
pot.r,t~ally hazardous situations. New information formats to meet these
chn- ;e-t circ’amstance are saggested . The omission of human factors require—

* ents often leads to achieved expedition falling short of ito potential.

Ho~ ;~C , V.D. Industrial Spin—off from Military ~rgonontcs - Civil A i r

Traffic Control . RAP lAM Scientific Menorandus No 104, l97~. (A)

A cors i dera bte amount of the information contained in standard
er ,~ono ru ics text books and handbooks ~as been ga thered from original military

P 1 research , ~‘szch of which was conducted on ground—based equipment, e.r . air
defence complexes or c~uided weapons systeme. The benefits which Civt l Air
?rsf tic Control ha re d.r~v d  fro. related military stud ies are outlined and
evaluated.
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~~~lB0W)UGH , LA. ,  HOPKINS , V.D., CASTL~, 0. and WAGSTA7Ft, A.E. A Not.
— on the Design of $ ctor Suites and Consoles. RAT IAN Scientific

Memorandum No 101, 1972. (A)

~r~çonomic and medical problem. in the present LAIVC sector suites and
fac tors relating to vertical displays are discussed. Procedures for design,
planning and evaluation of console positions are recoenended. Large
horizontal radar displays are unsatisfactory in terse of view~.ng and seating,
and b.csuse they constrain other facilities. These problems produce diffi-
cult ies in correcting vision, lead to neck and backache and increase overall
stress . Vert ica l displays permi t ~~re comfortable postur es. Sasll.r dis-
plays appear preferable to larger. Recomsended stages in console development
are : ~o- analysi s, profile apecif~catten , consideration of relative location
of displ*y. and controls, ver ification or reach and viewing distances, con-
sideration of the physical environment and final evaluation .

G~XM(~E , P .H. ,  WA71S, P .C. and K)PKIN , Y.~). Mediator Stage IA - Controlled
Airspace Sectors. Irish Sea Area Siaalation. ATC~J Report N~ 376, 1972.

(A)

The problems of controlling low level traffic in the Irish Sea area
~~ ald ~e a 1 e v~ated it the IATCC/~cottish ATCC FIR boundary were to be moved
to the north—west , poeatt ly  to 55 north . This would help in  the implemen—
tatior . of the recoem.ndatton that all low level t raffic in the Irish Sea
area should be the responsibility of one au thori ty. It s .i~~est.d that
th i s  suthor ~.ty be the 0M sector (Manchester sub—centre) and that its ar es
of responsibility ext~ .-d over aLl CAS and ADR.s in the ares up to , and

~cl~adv~~, FL ‘10. The airspace above this level would be the responsibility
of the Irish Seajflawsrden sector at West Dra~rton. Considerat ion should be

.ve
~

-. to the r sising of the upper limit of th . 1~~na1d.msy CT~ to IL 75 or 80.

• V .D. Human engineer ing problem. in sir tra ffic control. The
* ControLler , 197 ’, 11 , 9—12.

Th. contribution which the psychologist cam sake to the evolution and
t esting of air traffi c control systems is described, together with certain ‘ -

human factors problems associated with control taeka. These tasks are very
complex, particularly in terms of their information sources and the pro-
cedures leadtrg to the i npit of data , and there are ~~~iy variables involved

— with intricate interactions between them . Answers can be found only by
working from first principles and by conducting evaluation trials to con—
e ire the acceptability of r*ooemendations.
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HOPKIN , V.D. Measures f manual worklo.d. In ‘Displays and Controls’.
• Bernotat , R .k.  and Gartner , K.P. (Ida) Aasterdam: Swets and Zeitlinger ,

1’~—19~’, 197?.

• Manual workload Ms traditionally been assessed using time and motion
cr i ter ia. ifl an ATC context, i t  is dependent on the type of control used
(e.g. keyboard , joystick , roUball or ligh t pen ) , on control/display
relationships, on char acter istics of the tisplay and on the difficulty of
the task . Featu res of the control which influence workload, are its
demands for manual dexter ity and its sensitivi ty. Distinctions can use—

be draim between manual and mental workload, and in attempt, to
r ducø workload it  s important to zèe th ese distinctions. In experimental
work sanua.l workload i s  most ly measured on a basis of speed and accuracy.

HOPKI$ , V .). Some neglected psychological problems in man-machine systems.
Th, ControU.r, 19??, 4~~~, 16-19.

~~st psychologists dealing directly with problems ar ising within man-
mac~une systems, e.g. air defence or a ir t r a ffic control , are concerned
e~ther with the select~o- and training of operato rs for those systems or
w~. th ensuri -~j  that trsined operators can reach acceptabl, operational
standards when perforvu ng the ir ta sks. The author suggests that because
most experimental psythologist. worki ng on systems probl.as have become
specialist s in one branch of psychology, some practical probl~~~ in suchsystems are attacked in an undu ly restricted wey and others are neglected
al together , e t h er because the psychologist does not feel equipped to deal
wi th them or because he tails to recognise tha t they exist .

KI RFI U .D, W . E . ,  J0W~SOW, A.E. and HO~~IN , V.D. Computer Assisted Approach
Sequencing Fe.a btl ty Studji Phase 2. AItU~ Report No 380, 1972. (A)

This simu lation is part of a study of a Computer Assisted Approach
5.qu.ncing (CAAS) system. The autho rs examined the air traffic controller/
CAAS relationships and compared the CAAS system, in its present stage of
developmen t wi th the msnual systems in operation at Heathrow. The touchwir.• tisplay system link i ng the controller and the computer received general
approval t*it the sequencing pregr~~~. was considered too inflexible in its
present stage of development. A metering syste. to regulate th. flow of
traffic into the CAAS system is needed.

.1 
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ORR , N W .  and HOPKIN , V.3. The role of the touch display in Air Traffic
Control. The Controller , 1972 , 11 , 87—89 .

Currently, the application of au tomation to Air ?rarfic Control is, in . -

large measure, a matter of u3ing computers to dri v. or print tabular traff ic
displays. ~~ch of the updating and .ndin g of tr affic infor mation has to
be done by the controller or his assistan t through the computer , so that the
effectiveness of this automated system depends upon communications between
the contro ller and th. computer. Thi. man/machine interfac e is generally
regarded aa one of the weakest links in the controller—aircra ft -computer
loop. Evidence suggest-s that the touch display (a means of keying in and
display ing updated ATC infor~~ tion ) represents a major advanc e in the field
of aan/comp .ater eo jnicatione . Users of the Touch Display are enthusiastic
about th is  additional application of automation to Air Traffic Control,
since it makes their job easier and more congenial.

THA T)~. F .E. , BI~)wN , 1.1., WAI’IS, P.C. and )E)PkIM , V.D. Redar services for
RAT student pilot trs ning. ATCW ~eport No 393, 1972. (A)

A ~im.itst tori was carried out to ezmmtne an airspace organtaation and an
asiociated ATC organisation planned to provide a radar service for pilot
training operations flown from RAY Leasing. It was concluded that the
organisation is suitab le as a bails for oper ational tri als .

£Di74, P.R. . P*S~~E, J.W ., ~DD1I~OROU0H, R.A. and P()RGA?i, A.?. ~)D Formats
tor -ass h:l GA? Controllers - Mediator , Post Stage 1. ATC~ J Report No 339,

(A)

This report describes trials , held at Weet Drayton , to assess the valu e
of three types of Electronic Data Display format suggested for use by Upper
Airspace, General Atr  Tr affic control lers in Mediator, post Stage 1. The
tri als dete rm ined that the Dynamic forma t would be of the greatest value to
controllers using El~ectronic Data Displays in conjunction with a Labelled
Plan Display. Certain modifications have been recommended for the improve—
sent of the Dynamic display . Problems concerning the sue ani location of
the f l i~ ht progress board and the workload of the assistan t sector controller
have been highlighted, and a follow-up simulation recommended.
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G~X)RGE , P.H., WAflS, P.C. and ROPKII4 V.D , Manchester Sub—centre - Isle of
Man - Irish S S*ctore. ATC~ 3 Report No 3&*7, 1971. (A )

This simulation established the feasibility and practicability of the
layout for the Ma nch ester sub—centre terminal area sectors referred to in
ATC~ J Report No 296, and the relation ship with the Pole Hill/irish Sea
Sector at West Drayton . An upper limit of FL 110 is reco erded for the
Manche ster ter minal area . This level is also considered to b the most
suita l~le division of responsibility for the B rton Holding Ares between the
Pole Hill/Irish Sea sec tor ( LATCC) and the Manche ster sub—centre. The
simulation confirms the need for an Initial Contact Frequency.

HOPK IIN , V.~~. Conflicting cri teria in evaluating air traffic control systems.
Ergonomics , 1k., 5~7—56’s , 1971.

Sources of conflicting criteria in evaluating air traffic control
systems include the multip le aims of air traf fic control , the numerous per—
rormance measures for .*ch task , incompstibility among behavioural, physio—
lo ical and subjective data , the flaieds of man in contrast with those of the
system, and individu al differ ences. The extent of the confiicts may have
been under-estima t ed ~~ the past because certain relevant measures have been
neglected . The solution requires greater a~~reneas and quantification of
these measures and of the sources of conflict in evaluation cr iteria ,
together with a practic al acknowledgement of th is in the initial specifica—
t ion of air traffic control ayst~~~.

H01’.UN , ‘i.D. The evaluation of touch displays for sir traffic cont rol tasks.
UI Confer ence Publication Mo 80, ‘Displays’, 83-90, 1971.

A touch display exploit. the operator ’s body capacitance so that a
~ir.ger touch on wire keys attached to the display unb alan ces an electrical
bridge and activates a computer primed with AIC information. Its prospective
use would be for updating this information a., for example, in the re-timing• of an . rcraft schedule or a change ira the type of aircraft used , with
consequent speed and ceiling changes. The muthor conducted some comparative
work to find if this device is better than conventional equipment in use and
~e found that:

*. Th. touch display is quicker and easier to use as a data entry
device , requi res no selection procedu res for operators , s silent ,
avoids most search and coding probl.ms, can be adapted for pr ogrsi.ed
instruction and is preferred by its users.
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b. The touch di~p1sy is superior in both system and operator—paced
task• , especially when pro gramses permit the entry of blocks of data
with a single touch.

c. Th. touch display can provide the oper ator with appropriate
choice and lead his through the correct operating sequences .

d. The device is equa lly effective with touch wires within the
face of the display or with keys in front fulfilling the same function .

— 
e. The learni ng procedures for a touch display are similar to those
for a convent ional keyboard. A good deal of training in their use can
be achieved using photographs, without the display being on line.

-

~ H0~ (tN , V .D. and ~ )~ ThO~ XiGH, R.A. Computer—derived aiphanuasric information
on air traffic control displays. ia Conference Publication No 80,
‘Displays’, 109—123, 1971.

)ta ch of the workload of the air traffic controller is re ated to spoken
R’~ cc~~mications concerni ng data that could easily be displayed automati-
cally in alphanu meri c for m on a radar screen. Two examples of such data are
the identification and the altitude of aircraft. If th is information
appeared aa a display it em,  then P/I’ and hence the workload of the controller
would be reduced. The effectiveness of this approach was examined in a
. ries of studies in which the task of an sir traff ic controller dealing
with  westbound flights ~nto Heathrow Airport ima simulated . In thi s experi-
ment , a group of input operators simulat ed the pilot. by acknowledging

• 
- - instructions (e.g. identification , Chang es of hs&d.ing , altitude and airspeed)

- 
-
~ ~asi ne conventional R/’~ t erminology , and by entering instructions into a co.—

puter so that the reeporses and content of the labels on the controller’s
- 

~~ screen corresponded with actual aircraf t behaviour.

- 
H0~~Th , V.D . and ~~~~~~ J.F. Couputer-gen.rated displays for paychol~~~cal
research. I~~ Conference Publication No 80, 331—338, 1971.

The authors describe some piychological work carried out using computer
penerated displays wi th J oystick , rollbsll, lightpen , and push-~ itton con-
trol.. Anong t~~~. experiments were an interception task, tracking and steering
exercises, following climbing arrows, apparent motion studies , calculation
and memory teats , and teachi ng aid trials. It was found that the use of this

_
~~~~~~~~~~~~~ 
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equipmen t enables a quick tu rnover both in subjects and prograsee. and
‘ provides (l exa i l 4ty  in the generation of displays. The on—lin com-

putation facilities save tine and effort in routine data handling and in
statistical analysis of the results. The certainty of presenting , with a
~;iven progra~~e , the same stimuli to all subjects provides tight control

-: - and un~ versa1ity . Using this device permits the operator to randoaise or
balance automatically the order of presentation of items to meet stated
statistical requirements. The authors demonstrated that , with the help of
CCTV , vi deotape and fils , the displays can be used in a variety of environ-
ments , eg. in  stressful conditions, with or withou t the computer on—line.

LLOYD , M.L . and kDE~4BOROUGH , R .A. Au tomatic prevention of label overlap.
- ~:

- A1V!~J Report No 351, 1971.

The au thors describe tr ials held at West Dr*yton to investigate three
automatic ~eaz~s of preventi ng label over lap. The trials determined that
o~:e of the methods, i.e. alternation , is not suitable. The other methods,
Machine Repositioning and Tabular, whether used separately or together , are
•ffec t~ve bu t Should be brought into operation manually and not automati-
cally. Certain suggestions have been nado regarding modification to the
method .nveat~gated, and it Is recomeended tha t a follow-up project be
sponSored.

THAYFR , F.E., OWRGE, P.H., w*r’rs, F.C . and HO~(I?i, V .1). Airways crossing
eerv~cee , ATC~~1 Report No 358, 1971.

This report descri -en a simulation carried out to determine the
relative ~er ; t s of three ai rways crosain~ organisations for aircraf t
ope rating in  the U.K. tidal. Airspace from 197k onwards. ~~e authors
conclude tha t an airspace sector organiastion offers the safest and ‘ost
consistent service and contains the greatest scope for flexibility of
operation.

.

• EWJONONICS OP ?~~~~P D~~~~~ICZN

TAYLOR, R.N. ~ Survey of Operational Rsqui1~~ i..ts for Map Remding at Night ,
RAF IAN Report No 560, 1977. (A)

Many map specifications restrict colour coding in order to maintain
legibility under red cockpi t lighting conditions at night . Such maps have

-~~~~~~~~ - - -- -~~~~~~ -——- — - —~-~~~~~~~~- - - --



proved unpopular wi th ai rcrew compared wi th their full colour—coded countsr..
parts. 672 &irc rew drawn fro. the three Services and flying in 12 different
aircraft t ypes equipped for all—weather , night operations completed a
questionnai re on operational requirements for map read ing at night. Optional
red and whi te Auxiliary lights were fitted to all th . aircraf t stations for
map reading. 37% considered these Auxiliary lights inadequate and many made
frequent use of torches. 21% used red sap light und er the moat critical
operational conditions . Chi-aqua red tests indicated that altitude , phase of
flight , age and night-flying experience bad rio sigaificsnt effects on map—
hght colour usage. Aircraft type and the colour of instrument lighting on
cu rren t and previous aircraft types had a significant effect at the 0.1%
level. Jet *ircrew and ai rcrew who had experience of white instrument
ligh t~ r.; used white nap lighting moat frequently. Attitu des to map lighting
problise tended to support the colour of lighting used. Sut gensra lly,

- - S problems associated wi th the use of red lighting (map reading difficulties)
- - were considered more serious than t h oe  associated with white lighting (a

al~ ghtly raised threshold). Map reading techniques and preferences for
scale, accuracy, handling, content and coding are identified , and the
requiremen t for special purpose night maps is discussed. Removal of map
colour coding restrictions is reco~~.nd.d and method.s for impro ving asp
lighting ‘ittings are suggested .

TAYLOR, RN. Projected Map Display Legibility: An Evaluation of an
~~perimental 1:250 ,000 Scale Topographical Map. RAP IAN Report No 545,
~~~~ 

(A)

Factors affecti ng pro 4ected map display (PVC)) legibility are discussed
and a laboratory evaluation ~a described of an experimental 1:250,000 topo—
rrspl~ cal map designed to meet airborne ~ W legibility requirements.
Individu al point, lirear, area and alphanumeric symbols are compared with
corresponding symbols r~~~~ a conventional map of the sane area on a symbol
.~e’tification task under normal (psper map) and degraded projected viewing
conditions. The responses of 48 subjects show statisticall y significant
differences ~~tw ~n viewing conditions , maps, symbol sets and individual
symbols; projected viewing increased response times and gave 155% more
errors, the original ~ap gave 3~~ more erro rs and more systematic confusions
wt~en proj ected than the experimental map, and there was little improvement
for ti.e ar ea symbol set. General design principles ar. discussed, am v.3.1
as dist~ nru i ihAn~ symbol and backgrou nd codi ng effects. Specific recomaenda-
t ions are mad e for map cOntent , colours, contrasts, symbols, line—widths and
t rps of characterist ics.

-- 
_ 
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TAYLOR, ~.N. Human Factors in Air craft Nip Display. . RAP IAN Report No 557,
$ 1975. (A)

!‘ree oa,jor types of map display are distingu ished - direct view roller
maps, optically projec t ed map. and el.ctronicslly genera ted displays . These• have been developed to reduce the navigation workload i low altitudes
tactical operatios s and their advantages include inc reased map/navigation
data storage, reduced head-down time and improved interpretability and antici-
pat .or. of ~round features. Th. man—machine interface has generated many
inportan t desi ~n issues. Al though most of these have been resolved through
pract ca~. experience such as the question of whether the nap or the aircraft
ny~~o1 &‘~o~ld be the moving component , several problems still exist e.g. map
annotation , display le~~bility and br~~htneBa, radar—map matching , and die—
play complexity. Aa operational requ i rements change and nre extended to
i~c1ude night operat~ons and as multi—sensor combined displays are intro—
duced , map displays will continu e to present human facto rs problems.

~~YLOR , R .M . information theory and asp evaluation. In intern ational Year-
boo~ of Cartography. Ed. Kirechbourn , G.M. and Ma ine , K.H . p 165—181,
KArsch -~~rt~ Verloe, Bonn , 1975.

Analysis of nape an a means of co~~ anicating information has led to th*
~ievolopoent of descriptive cartographic models. The au thor has derived models
us. ~~~~ the Information Theory . Th is theo ry measures information content in
ter~e of the exten t to w~ic~. it informs, is unexpected and adds to what is
already known. When applyi r~ the theory to visual displays such se maps,
~~e display is conceived as a ser ies of stimuli corresponding to the asp
symbols ~~ese ~e~~ng the system input.. These stimu li elicit a series of
responses to outputs, corresponding to the symbol asanings. ~ ie information
~~~~~~~~ the —~ap user, with limited procesatng capacity links the stimuli
and responses. The information Theory uses the binary system of measurement
to provide an index of the difficulty of identi fying inpu t and ou tpu t elements
f rom the set or ensemble of alternative elements. This haa bean described as
t :‘.e emount of information or uncertainty. With maps, both the symbols and

‘ tr.el r associated meanings are sources of measurable information or
uncertainty.  The two uncert ainties are related, bat if errors occur in
~nterp reting the symbols the relationship is less then perfect . The author
~as applied the information theory to the evaluation of various types of map.
used in av~ation .

-~~ - - _ _ _
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TAYLOR, R. M . Map Displays. AGARD Report No 6k2, 1975.

The major types of aeronautical map displays are distinguished and
thei r functions are described. Th• principal design parsseters are reviewed
wi th particular reference to user requirements and human factor s , and an
out lin, is given of cu rren t problems of map annotation , dispisy l.git iUty
and brightness, radar-sap matchi ng and display complexity.

TATLOR , R.M. ‘Where am I?’ Paper presented to the Annual Meeting of the
British Associat ion for the Advancemen t of Science , University of &&rrey ,
(~ ildford. August—September, 1975. (A)

The ability to sense *nd respond to geographic orientation is an
important requirement for manned flight. Man has limited orientation
mechaniems and relies , not always successtully, upon information displays
such as maps for guidance. Recent psychological researc h into the design
and use of sap. in aircraft navigation are descri bed. Chapter headings are
a. Geographic di sorientation b. Map reading c. Moving asp displays
d. Map design and e. Resent research.

TAYLOR , R.M. and ROPKIN , V.D. Effects of Density of Cartographic Infor mation
on Mark ing Verbally-described Pinpoints on a Map. RAP IAN Report No 51.6,
1975. (A)

High information density and excessive clutter are major user critici s
of topographical aeronautical charts. In an effort to acquire some knowledge
of these effects, the authors asked aircrev subjects to pinpoint locations on
~ 

1:250.000 scale asp from verbal descriptions of topographical information ,
grid references , or both. Pinpoints were selected according to a quantitative
formula of information density . It we. found that grid references produced
less accuracy and sor. gross errors than topographical descriptions. Greater
density of cartographic information around a pinpoint led to grea t er accuracy
and less time in locating it f ro m topographical descriptions without
influencing the plotti ng of grid references. General methods for improving
the quantitative descriptions of cartographic information are suggest ed .

— 
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TAYLOR, RJI. and HOPKIN , V.D. Ergonomi c princip les in map design . Applied
Ergonomics 1975, 6 , 196-201..

~ro.~ oiu c principles have eeldos been applied to the design of sap. for
use in av iation . Maps are not usually evaluated as displays of info rmation ,
and the contents of maps often do not match the needs of the user. Most
map. are visually  so complex that it is not imsediately apps.rant whether
standard reco endations for the coding and display of information apply to
them . Me t hods for evalu ating maps have to be devised and comparisons made
between sut :oct ive and ob~ectivs measures. A series of experimants has con-
sidered the content of naps in relation to the needs of the users and has
examined new methods for presenting information on maps with a view to
increasi ng the efficiency of map co anicatio n.

TAYLOR , R .M .  Subj ect~ ve Assessment of 1:250 ,000 Scale Maps for si-route
Low Altitude , High 8peed Navigation. RAF lAM Report No 544 , 1971.. (A)

Subjective scaling technique. were u sed to obtain quantitative data
from 26 pilots and 10 navigators in order to deter ~ in. the perceived
dieenato :;e of eighteen ‘:250,~~0 maps and to assess the suitabi lity of the
saps for en—ro ute naviga t ion of low a lt i t ud ., high speed ai rcraft . Cos—
pariso~s were made between perce~v.d dimensi ons and assessments of map
eff icacy  and between pilots ’ and navigators ’ assessments. The perceived
-~1i-ensions corre spond to major known differences in cartographic content
and coth rg and were associated with the assessment of map efficacy . None
of the naps tested was ideal; and pilots tended to be more critical of the
saps than navigators , perhaps because they ha ve less time for sap reading
in fli~th’~. Pilots preferred maps with bold distinctive layer tint colours
for representing relief , and both groups preferred maps with reduced
infor—.mtion content and les. visual clutter . 1:250,000 scale maps for
en—route low altitude high speed fligh t should use smaller sAlect ion rates
for features than or. conventional 1; .‘50 ,000 scale maps and thould be
designed to ~ive a clear and unanoi~uou s impression of features that are
distinctive f rom the a~r.

T: YLOR , R.M. and HOPKIN , V.D. Human factors principles in map design . Revu e
du Medecine Aeronautiqu e et Spatial e Revu e Tri aestr ielle , 13, 87—91, 1974 .

Human fac tors principles have seldom been applied to the desi gn of
i~apa for use in aviation . Maps are not usually evaluated as displays of
~~for~ation , and the content of maps often does not match the needs of the
uaera. Most maps are so vi sually complex that it is not i .diately
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apparent whet her standard recosmendations for the coding and display of
nfo rmation app ly to the - . One approach to studying maps s there fore to

Yer~ ty which display recosmeridations remain valid for saps. Methods for
quanti tyi~~ cartographic info rmation have to be devised and comparisons made
between subject ive and ob~ect iv. measur es of information density. A series
of experiments has considered the content of maps in relation to the needs
of the users and has examined new methods for presenting informa tion . The
effects of typ.-fsce and coding have been assessed and also the limitations
~aposed ~y conventional cartographic practices and by the form in which
sur veyors collect data. Comparisons between map. presenting the same infor—
~at ion have used a variety of tasks and collate ra l materi al . Interact ions
among coding conventio ns , task requirements and visual balance are discussed ,

!EPKIN, V. D. An ~~perta.n tal Study of Heigh t Layer ?tnts in the Joint
Operations Graphic Map. RAT IAN Scientific Memorandum No 108, 1973. (A )

Three exper iments were conduct ed on the layer tints used in the J oint
Operat ions Graphic Ma p. The first survey established that, although many
subjects do not co~s~4.r that the order in which the tints ar e placed is the
most lot~cal possible order , they fail to agree on any prefer able alternative.
Th. second ser ies of tr ial s showed that , even when subjects had fore—knowledge
~ f ~ ~.. these t ~ nt s and they knew Pov many the r. were and the order in which
th ey occurred ~n the set , they were still unable to remember the. well enough
t~ sort the. into boxes aasi~ning one tint to each box. In the third test it
wee shown that , wi thout fore-~now1e4ge of the tints , it was i*possjble to
sort the— a though a reasonable performance at such a task would be expected
if each was absolutely discris~~a t e  from all other and if the set of tints
toru~ed a logical sequence. Not only adjac ent tints are confu sed but also

~‘~~t adjacent to each other, so that the direction of slope of th e land
coul d st ill  be mis-represented when two or three tints are used.

RO P kIN , V.D. Human F*ctors in the Design of Maps . RAT LAM &isntific
Mesorandua No 105, 1973. 

~ A)

The complexity of information on maps is of a di f fe rent order fro. that
on mast ~t)~er displays on which ergonomic ad vice is given . Theref ore,
although textboohs and ~‘ar d~~~Oks of ergonomic data provide numerous recosmen-
dations on the content, l ayou t and coding of infor mation on displays, it is
-ot ~smedist .ly obvious how such of this information is appliosble to the
design of maps . ~fl~ether existing ergonomic principles can be applied to the

of maps ~s s key qu estion , the answer to which oust be found before
detail d specifications of maps can be draim up.


