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The Association of llan and iachine Design
in Aircraft Planning

Cheng Bu Shi

On the planning oy adrcra,i, ihe aasocialion oj man and
ot i ; - X ; Tr oy e
machine desicn 8 always a major nproblem, Jhis aridcle will

male a quinltic diatincliion ada an 4niroduction or cuveryonc.

llany machines need to be developed with originally stip-
ulated abilities, the means of manipulating their "men" along
with their composition makes for an effective working systemn.
When designing this type of machinery you cannot consider only
the aspects of "materials", you must still counsider the assoc-

iation of man and machinery. The association of man and m

L cl

chine design is always a major portion of planning.

Introduc tion

How about the way an aircraft should operate?
This not only belongs to the probleins of pilot training,
it is also a problem of aircraft design.

Alrcraft characteristics are constantly advancing, each
day manipulation has a tendency to become more complicated,

however, for the physiolozgy and special voints of physiology of
he people that operate the aircraft, there have not been an)
conspicious variations discovered, In flight accidents a lot
of the reasons for the accidents evolve from "error in pilot
maninulation", For exanple, Japan has compiled statistics on
flicht accidents that have occured in a ten year span., Of
these, 6C.9% of the accidents were due to "manipulation errors",
see Illustration 1. Should the blame be placed on the inade-

guate quality of the training process, thereby causing many un-

Y
ut

jualified pilots to be trained, or should it be

1
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ciencies in ailrcratft desisn in which the desisn required that

the reapgtions of the pilot be better than the abilities of the
normal person? The manipulation ability of man has some ob-
jective limitations. When operation of the aircraft requires
more complication, surpassing the range of one man's normal a-
bllities, then the number of personnel that manipulate the air-
craft should be increased, the operation &f it should be car-
ried out jointly, or the automated eguipment increased, reduc-
ing individual responsibilities.

The normal manipulation ability of man, firstly, is the
ability of man to receive sensitive information from the ma-
chine, next, it is the consideration ziven this received infor- .
mation, enabvling the ability to react with the prover typne of 3
manipulation, and lastly, it is the ability of man to physi-
cally manipulate the machinery. As man receives this infor-
mation, thought reaction, and performing these manipulations-—-
these three segments, all have definite objective limitations.

Some people have already, for a particular year, analy=zed
the scrious dangers of near-accident occurrence, it has been
discovered that the majority of them were mistakes on the pi-

lots part in the interpretation of the instruments, and that

these obstacles occurred in the associated segment of pilot

receiving information from those operatingz aircraft. The

many mistakes that lie here can be reduced or avoided through
redesign. For example, 4C times mistakes occurred because in-
terpretation of the instruments was too complicated (like the
instrument dials with three needles), 24 sight errors were
because of 2 instrument dials having similar exteriors, 25
were because of instrument maliunction, however, none were
found to be because the instrunents were already broken, 5
times it was because no attention was naid to warning lichts
and/or because the warning lights were malfunctioning. If the
design can be sufficiently improved, the probability of a re-
occurrence of the mistakes, for the most part, could be avoided.

When the alrcraft is in take-off or in landing stages, the

2
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diers who ruarded the walls to conceal thelr own bodles, and
moreover, they could fire arrows to the outsice. It even went
to the i ) y 4oy i 1 % sMmatona « the N

S8 e oint of determinit the dimengions forr the LOWS, and

i+ had to consider the lenath of a man's arms and the strength
of his ars. Since ancient times, the majority ol construction

2 . . 13 3 o3 3 Sar e Y b, .
rojects have all taken into consideration the human factor.

"his tyne of consideration generally has not created an) kind
of special difficulties. Followin the increasin scale of

e} aile roiects and their complicated changes, the problem of man
and machine association has been brought out, After the Second

L) T Yl N ¥ W \ " \ 5 | S
orld var, Jjet technology, atomic energy, rockels, raca

electronic computers were all developed and utilized, enablin

anl:ind to create an expansion of natural powers, the large
model, complicated levels of construction projects mani fested 1in
short order, the association of man and machine in design grad-
ually became the most important major nroblem of design theory in
these construction projectis.

The assocliation of man and machine deslign 18 &
jor problem in planning, because inn the desipn of every construce—

tion project, whethexr OF not it is desairned entirely tor orig-

. : ) P H Yo - 3 3 - t . y = » . .
inally stipulated characteristics, Lo a very reat extent,
is determined by whether or not it is pood for the association
of man and machine. If the hidden characteristics of an air-

craft are excellent, but, in design, the association ol man and
machine is lacking, then it camnot be manivulated, and, in that
case, 1t is useless.

There are many specialties within the assocliation o man
and machine, sometimes they are called "physiological science or
construction enciveerin" and "psychological science of construc—

tion encineerin ", recently countries abroad have called it the

"human factor of construction enginecring", from the design oL

conatruection projects, the aspect of man's association with ma=
chines has pointed to every type of physiolo, ical and usycholo=
ical fagtor it man. In this sense, there are a series of spe-
cialized problems, like the sultability ol maninpulation saguence,
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it is the greatest amount of work, mechanized procecdures are at

a ninimum, many systems are manually operated, moreover, therc

is a limlited surface area Lor wark. In order to logically use

the amaunt of surface area in the alrcraft main assembly han.ar,

the total assembly force has to be kept at a mivnimwa, ang short-

en the assembly time frame, then yvou will have an excellent ar- '
rangeinent of the assembly line for production of airceraft.

oline

O 1nsure uhe SHortest

a series arrangement of the maxiu

ts 10 the roduction line for

and is arranged in a fixed param
space of the hangar.

People always visualize an
tion line as being in a straight
line. However, when there is a
line for mass assembly, a loung,

tenn 1t 1s restricted the line

series arran ent does not allo

in this maonner it has compelled

type production lines as a resol

Speaking in regards to the

the amount of aircraft equipment
a given production line of mass
total occuplied surtace area, the
arca occupied by the equipment ¢
main assenbly hangar; when assem

have to have storage
for the personnel along with the

ples, as well as other d

Trame for assembly 1t re
um nossible number oif aircraflt
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eter accordin to the surilace

aircraft main
line, moreover, as a flowin
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extending line is formed, and of-
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ous changes and improvements of the aircraft, even newer, its
exterior geometric dimensions change at random, like the wings
being lengthened and the fuselage being shortened, etc., there-
fore, in order to have a suitable main assembly process for the
new type alrcraft, we must alter the layout pattern of ti}
craft main assembly production line.

Inserted on this page, we have brought out six types of air-
craft main assembly production line layout patterns.

SOTITUNATD TOA MMTT

COLUMNAR PATTERN

t is suitable when the wingspan of the aircraft to be assem
bled is less than or very near to the width of the enclosed area
for the main assembly production line. It's special features are
that each aircraft to be assembled is arranged in a straight line

=
1

head to tail, to make a work area of this type, 1t is easy to

=

rang

e

(]
ct

hem 1n a series, it 485 an atbractive sight, it is con-

[

vienent to move each aircraft, and the entire production line
moves with ease, however, the corresponding number of aircraft to
be assembled is comparatively small.
HORIZONTAL PATTERN

This is suitable for use when the length of the aircraft
that is to be assembled is nearly eaqual to the width of the en-
closed area of the main assenmbly vroduction line. It's special
features are that each aircraft is separated according to a rre-
determined interval verpendicular to the production line. To
use this area in said manner, the series arrangement is attrac-
tive and the corresponding number of aircraft to be assembled
that can be arranged in series is comparatively greater.

AT Ay i Ty T ITATY D

NEIGHBORING HEAD I

It is thie most economically arranged type oif columnar pat-
term, 1It's special features are that both heads of a pair of
alrcraft are in a consecutive series, the objective is to reduce
the occupted surface area, it is a pood arrangement for even more
aircraft to be assembled. This type of pattern is suitable when
the wingspan and the distance between the forward portion ol

each aircraft is less than the width of the enclosed area of the

S—
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ki the consy tion of time 1is great, ovement 1ain assembl
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in enerators, electrical eguipment, radio instruments, and i
armament, etc.) for use in assembly of aircraft.
continous application for developing aviation

ies along with the electronic computers in the

ries, the mpethoa 0l aircraflt

cannot

just stop in mid-stream, it will definitely have it's warious
ad ents and will inevitably realize mew and even more a-

2
table layout patterns for the production lines. ‘

aravhics: 1LiJdia




R e < S M N AL i i M 55

Cut-out Silhouettes of Our Country's Top
ILevel Aviation Institutions

BeiJing Aviation Institute, XiBei Industrial Colleze and
NanJingz Aviation Institute are the three major ton-level In-

n

stitutions of Aviation Technology in our country. These three
have already been introduced inm a publication of lMay of this
year. Now we will publish a few reproduced photographs of the
student instruction activities. Picture 1 is of WNan(Jing) A-
viational Aerodynamic Force Learning Systems and a Low-Speed
Wvind Tunnel; 2 is of a test flight of a helicoptor bullt b;

the students and teachers of Nanding: 3 is Xi(Bei) Industrial
Colleze professor lecturing (upperclassmen); 4 is the grounds
the Xi(3Bei) Industrial College with a view of the College Li-
brary: b is a bird's eye view of the area of BeiJing Aviation
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