
i 33 / - 13/ / U33 / t y / / i a y / 
397-1977 1897 -197 / 
1897-1977 1897 

397-19/7 18 ; / / I 
1897-1977 U ;9 / 

1 9 7 
J 7 / 

1 3 / / f « 3 / - i y / / i w y / - i y / / i « y / - i s , 
189 / -1977 
7 1897 

1 8 9 / 1977 1897 1977 1897 1977 
/ iay / -T"B7V 1897 
1897 1977 1897-1 

1977 1897-1977 1897-1977 1897-1977 1897-1977 1897 
1897-1977 

197 7 1897 
397-19/7 1897-1977 
1897-19 /7 1897 

397-19/7 1897J | 
1897-19 /7 1 j f l 
397-19/7 I ^ H 
1 8 9 7 - 1 9 7 j ^ H 
397-1 9 7 7 ^ ^ H 
1 897-1 9^^^M 
3 9 7 - 1 9 / ^ ^ ^ 1 
1 8 9 7 - 1 9 ^ ^ ^ 1 
397-1 9 / ^ ^ ^ H 
1 8 9 7 - 1 9 ^ ^ ^ | 
3 9 7 - 1 9 / ^ ^ ^ H 
1 8 9 7 - 1 9 1 ^ ^ H 
397-1 a / / ^ ^ M 
18'J7 1 3 / ^ ^ H 
397-1977 1 3 ^ H 
1897-1977 l ] M 
397-1977 1897^1 
T897-1977 1897 
397-1977 1897-1977 
1897-1977 1897 
197-1977 1897-1 
1897-1977 1897 

T^W 19 /7 1897 
3 / 7 

189 7 1977 1897 197 7 1897 1977 1897 197 7 1897-1 
1977 1897-1977 1897-1977 1897-1977 1897-1977 1897 
UJ 

m 

189 7 1977 1897 197 7 1 8 9 / 1977 
tLJ 8 9 7 - 1 9 7 / 1897-1977 1897-197 

1977 189 7 1977 1897 1977 

1897 1977 1897-1 
7 1897-1977 1897 
1897 1977 

» - 1 9 / 7 1897-1977 1897-1977 1897 197 
l a 77 1 8 3 / 1977 1837 1977 1897 
• ^ 7 7 189 7-1977 1897-1977 189 
• ^ 189 7 1977 1897 197 7 1897 

197 7 

1897-1 
7 1897 
1897-1 

7-1977 1897 
1977 1897-1 

^ W , ' 1897-1977 1897-197 / 1897-1977 1 8 9 / 
^ • 1 8 9 7 1977 1897 
^ H " / 1897-1977 189 
^ H l 8 9 7 19 7 7 1897 

1977 1897 1977 1897-1 
7-1977 1897 1977 1897 
1977 189 7 1977 1897-1 

^ ^ • 7 1897-1977 1897-1977 1897-197 / 1897 
^ H l S 9 7 1977 1897 1 9 7 / 1 8 9 / 
• 7 1897 -19 /7 1897 -19 /7 189 
^ • 7 189 7 1 9 / / 1897 1977 1897 

1977 
7-197 
1977 

• 5 7 7 1897-1977 1897-1977 1897-197 
| F 7 7 189.3. 
M 9 7 7 189 
1977 1897 

+SJ.7 
r i t* 
1917 

^ 8 9 7 - 1 9 7 7 1 8 9 7 „ ^ y 
189 7 1977 1897, 

1977 1897-1977 189 
1897 -197 / 

1977 189 7 
397-1977 1897-1977 
1897-1977 1897 

1 8 9 / 1977 1 8 9 * 
1977 1897-1977 1 f l 

1897-197 / 
19 /7 1 8 9 / 

397-1977 1897-1977 
1897-1977 1 8 9 / 

1 8 9 / 1977 1 8 9 1 
1 9 7 / 1 8 9 / 1 9 7 7 183 

1897 1977 
1 9 7 / 1 8 9 / 

397-19/7 1897-1977 
1897-19 /7 1897 

189 7 1977 1897 

ffaj 

1977 

I c i U . 

ispT 

Hk<, 

J £ 7 7 1897-
U 9 7 7 1-89 
197 7 

W897^T97 
1897 1977 

1897 
•L.189 

•b7 

71ifl 1897 
1977 189 / -1977 1897-1977 1897-1977 189 

1897- 19/7 
197 7 1 8 9 / 

337-1977 1897 1977 
1897-1977 1897 1 9 7 
397-1977 1897 1977 
1897-1977 1897 

189 7 1 9 7 / 1 8 9 7 1 9 / 7 1897 1977 1897-

19 /7 

1897-1 
7 1 8 9 / 
1 8 9 / 1 
7 1 8 9 / 
189 / -1 

7-1 977 1 8 9 / 
1977 

^Ml 

• 97 
• 7 7 

189 7-1 
X 1 J ^ 

^ • 1 

I^BI P i 9 7 7 TEST" 
1977 1897-1 
7-1977 1897 
1977 1897-1 

1977 1897 1977 1897-1977 1897 1977 1897 1 9 / / 1897 
1897-1977 
/ 1 8 9 / 19", 
1897 -197 / 

1977 1897 
397-1977 1897 1977 

1 8 9 / 1977 1897 1977 1897 1 9 / 7 1897 1977 1 8 9 / 1 
7 1897-1977 1897-1977 1897 1977 1897-1977 1 8 9 / 
189 7 197 7 1897 1 9 / 7 189 7 19 77 

1 9 / 7 1897-1977 1897 1977 1897 19V 
1 8 9 / 1977 1897 1977 1897 1977 1 8 9 / 197 7 

1897 1977 1 8 9 / 1 
7 1897 1977 1897 
' 8 9 / 1 9 / / 1 89 / 1 

977 
-197 
97 7 
-197 
977 
-197 
9/7 
1 'M 

1897-1977 1 
7 1897-1977 
1897-1977 1 
7 1897 I977 1897 
1897-1977 1897-1 
7 1897 1977 1897 
1897-1977 1R9 7-1 
7 "5 89 7 197" 1897 
i:;j; 19"'7 189/ V 

-19/7 1897 197 
977 189 7 197 l 
19"/7 189 7 19 7 
9 77 1 R9 7 19 '? 
10-7 i f>cj7 \ n7 
9 7" 7 wyi vj " ' 

/ 1897-197 
1S97-1977 
. 1897-197 
1,-97 1977 
: 1897 197 
1f 97 19V 7 

7 189 
189 7 
7 189 
189 7 
7 189 
1H9 7 

7 197 
19 7 7 
7 197 
19 7 7 
7 197 
1 9 7 7 

7 189 
1 89 7 
7 189 
189 7 
7 189 
1 89"/ 

7-197 7 
19 7 7 1 
7 197 7 
1 9 7 7 1 
7 197 7 
19 7 7 1 

1897-1977 18? 
897-1977 1897-
1897-1977 189 

897-1977 1897-
897 1977 189 

897 1977 1897-
1897-1977 189 

8 9 / 197 7 1897-
897 19 77 189 

89 7 197 7 1897-
1897 1977 189 

8 9 / J 9 / 7 1897-

8 l « # / / 1 8 9 7 -
;97 - l#7 7 189 

89 7-1977 1897-
1 89 7 1 977 189 

89 / 19 77 1897-
I89 7 19 7 7 189 

89 7 1977 1897-
1897-1977 189 

897 1977 1897-
7 189 
1897-
7 189 
1897-
7 189 
1897-
7 189 
1897-
7 189 
1897-
7 189 
1897-

1897-1977 189 
8 9 / 1977 1897-
1897 1977 189 

89 7-1977 1 897-
1897 1977 189 

897 1[)77 1897-

ty years 
years ei 

ty years 
years ei 
ty years 
years ei 
ty years 
years e 
:y years 
years e 
:y years 
years e 
y years 
years e 
y years 
years e 
:y years 
years e 
y years 
years e 

eighty years 
ghty years ei 
eighty years 
ghty years ei 
eighty years 

hty years ei 
eighty years 
ghty years e 
eighty years 
ghty years e 
eighty years 
ghty years e 
eighty years 
ghty years e 
eighty years 
ighty years e 
eighty years 
ghty years e 
eighty yenrs 
ghiv v- K- • 

eighty years 
ghty years e" 
eighty years 
ghty years ei 
eighty years 
ghty years ei 
eighty years 
ghty years e 

ghtyl 
eigh' 
ghty years e 
eighty years 
ghty years e 
eighty years 
ighty ye.us <; 
eighty yi'-"rs 
dhty y e n ' . <• 
eighty v s 

eighty years 
ighty years e 
eighty years 
ghty years ei 
eighty years 
ghty years ei 
eighty years 
ighty years e 
•SJity 
Wfh ye| 
ergrity 
ghty years e 
eighty years 
ghty years e 
eighty years 
ighty years e 
eighty years 
<;hty years ei 
eighty years 
ghty years ei 

eighty years eighty years eighty years eighty years 
ighty years eighty years eighty years eighty years e 
eighty years eighty years eighty years eighty years 

ighty years eighty years eighty years eighty years e 
eighty years eighty years eighty years eighty years 

ighty years eighty years eighty years eighty years ei 
eighty years eighty years eighty years eighty years 

ighty years eighty years eighty years eighty years e 
^^^kJfeaJHLeBjhty Y ^ k s K f r iV j ^eJP^eMkB ' ^ f e r f 
K i J r V a r p H ] p y Y i ! p H i P y N i l e p | i i | a K l 
w9ntyBye%s"ergff ly y^are ! ! ! J T I ^ %aT^ergrr ry^ears 
ighty years eighty years eighty years eighty years ei 
eighty years eighty years eighty years eighty years 
ighty years eighty years eighty years eighty years ei 
eighty years eighty years eighty years eighty years 
ighty years eighty years eighty years eighty years ei 
eighty years eighty years eighty years eighty years 

ighty years eighty years eighty years eighty years ei 
eighty years eighty yearsveighty years eighty years 
ighty years eighty years eighty years eighty years ei 

eighty years eighty years eighty years eighty years eighty years 
ghty years eighty years eighty years eighty years eighty years e 
eighty years eighty years eighty years eighty years eighty years 
ghty years eighty years eighty years eighty years eighty years ei 
eighty years eighty years eighty years eighty years eighty years 
ghty years eighty years eighty years eighty years eighty years ei 
eighty years eighty years eighty years eighty years eighty years 
ghty years eighty years eighty years eighty years eighty years ei 

j j ^ y i f t > lars e j f m y ^ ^ r ^ W c l t l i l l U M UJaPv years 
w - - l i f l t i B J p t t s e j g g t m v l a j WohW > E " s l i g f W v ' ! , i r s t ; i 

g h ^ yffars^igTity^yTfSTS eigrrty T l a r sTng rT t ^ f t a r l eigrity years 
ighty years eighty years eighty years eighty years eighty years et 
eighty years eighty years eighty years eighty years eighty years 
ighty years eighty years eighty years eighty years eighty years ei 
eighty years eighty years eighty vears eighty years eighty years 
ighty years eighty years eighty years eighty years eighty years ei 
eighty years aightv years eighty vears eighty years eighty years 
ghty yearf eighty yearf eighty years eighty years eighty years ei 
eighty years eighty years eighty /ears eighty years eighty years 
ghty years eighty years eighty years eighty years eighty years ei 

eighty years eighty 
ighty years eighty y 
eighty years 

ighty years e 
eighty years 
ghty years e 
eighty years 
ghty years e 

eighty 
ghty y 
eighty 
ghty y 
eighty 
ghty y 

eighty years eighty 
ghty years e 
eighty years 
ghty years e 
eighty years 

ghty y 
eighty 
ghty y 
eighty 

ghty years eighty y 
eighty years eighty 
ghty years e 
nighty years 
ghty years e 

ghty y 
eighty 
ghty y< 

eighty years eighty 
ghty years e ghty y( https://doi.org/10.1017/S0001924000032309 Published online by Cambridge University Press

https://doi.org/10.1017/S0001924000032309


J 

four-bar linkages Item No. 76005 (ME1) 

~-8 

$/-.. A ! x\,> 
--*-—' 

Kinematic and dynamic data for crank-rocker and slider-crank linkages 

^ = = r = = : 

„ -iL/y 1 ^ — 

=£s^ijQ^3ii 

= 

OR ON AN OVERHEAD PROJECTOR 

Between the sketch 
and the successful design -

you need ESDU Data items 
Design engineers need accurate, 
reliable information on wh ich to 
base their designs and specif ications. 
But much of the informat ion 
available in essential areas is 
confl ict ing. Values for vital 
parameters such as pressure drops 
or stress concentrat ions in one 
source often differ widely f rom 
those in another. 

Unless you choose the best 
values, you risk over-specifying 
materials and dimensions, w i th 
consequent cost penalt ies. Or you 
may under-specify, wh ich could 
lead to unscheduled stoppages and 
breakdowns. 

Engineering Sciences Data Unit 
can help you get things right, f irst 
t ime. 

ESDU produces thoroughly 
evaluated and authoritat ive 
engineering design data in 

aeronaut ical , chemical , mechanical 
and structural engineering. 
Committees of practising engineers 
and scientists monitor and guide 
qualif ied ESDU staff w h o sift and 
evaluate all the available data on 
each topic. Sometimes hundreds 
of separate references are involved. 

ESDU issues the results of this 
work as Data Items in wh ich 
information is presented in a way 
best suited to the engineer. Graphs, 
tables, f low charts, equations and 
presentation in both Bri t ish and SI 
units are all combined to help you to 
get your design and specif ications 
drawn up precisely and accurately. 

ESDU's work is sponsored by the 
Institutions of Chemical, Mechanical 
and Structural Engineers and by the 
Royal Aeronautical Society. 

Users of ESDU Data Items may 
become Associates of ESDU. As an 

Associate, you would be entit led to 
a range of valuable services. 
If you want to know more about 
ESDU and the wide range of data 
always available, contact us for full 
details. 

For all your sales enquiries, write 
or phone: 

Engineering Data Sales Limited 
34 Haymarket 

London SW1Y4HZ 
United Kingdom 

01-839 3002 

Telex Endasa London 916168 
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