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THE DISTRIBUTION OF PRESSURE OVER THE SUR- 
FACE OF AIRSHIP ~ 0 D E L  U.721, TOGETHER WITH 
A C05IPARISON WITH THE PRESSURE OVER A 
SPHEROID. 

By R. Jo~.s~ M.A., and D. It. WILLIAMS, B.Sc. 

Reports and Memoranda, No. 600. April, 1919. 

SUMMAR¥.--(a) Introductory : Reasons for Inquiry.--Investigation 
under taken  a t  the  request  of Airship Design D e p a r t m e n t  of t he  Admi ra l ty  
to ob ta in  da t a  upon which to  base nose-stiffening calculations on new 
airship. 

(b) Range of Investigation.--Distribution of pressure was measured  
over  the  whole leng th  of the  airship model  a t  zero angle of incidence,  
wi th  wind speed vary ing  f rom 30 to 75 f t / see .  Also the  pressures were 
measured  on the  nose of the  model  a t  different  angles of yaw ( - -  20 ° to  
-~--20 ° ) and  roll ( - -  90 ° to  + 90°), a t  a w i n d s p e e d  of 40 f t / sec .  A cone 
tangent ia l  to the  model  a t  a po in t  near  the  nose was added,  and the  
pressures af t  of the  circle of contac t  measured.  

Pressures also measured  on a spheroid ratio of axes, 4 : 1, similar to 
head  of airship model, a t  speeds of 40 and  60 f t /sec . ,  and  angles of 
incidence -- 10 °, 0 ° and  + 10 °. 

Theoret ical  inves t iga t ion  of pressures over  the  spheroid is included 
for a wide range of angle of yaw and roll. 

(c) Conclusions.--The pressure af t  of circle of con tac t  of t angen t  cone 
a t  the  nose does no t  appear  to  be affected by  the  cone. 

Agreemen t  be tween  the  theoret ical  and  exper imenta l  pressures on 
spheroid good, and if a spheroid be found t h a t  fits the  airship model  near  
t he  nose the  theore t ica l  pressures on th is  spheroid agree wi th  the  experi-  
men ta l  pressures on the  airship, provided the  ½pV 2 point  on the  former  
be t aken  a t  the  nose of the  lat ter .  

General  na tu re  of var ia t ion  wi th  angle of roll similar for the  spheroid " 
airship model  head. 

In tegra t ion  of pressures over  the  surface of airship model  a t  zero 
incidence gives a negat ive  value for form resistance. This is more  marked  
on account  of t he  correct ion appl ied for var ia t ion  of s ta t ic  pressure  down 
the  channel .  

(d) Applications and further developments.--It is suggested t h a t  the  
pressure var ia t ion  over  t he  nose of a model, whose shape  in t h a t  region 
is approx ima te ly  a spheroid,  can be calculated t h e o r e t i c a l l y - - a t  least  
as far as the  point  where the  pressure is one - t en th  of ~V2--and t h a t  is t he  
pa r t  t h a t  has  to  be considered in connect ion wi th  nose st iffening invest iga-  
tions. I t  is well to note  t h a t  an airship form, in which the  -high pressuros 
are concen t ra ted  over  a small  area, can be more  easily cons t ruc ted  wi th  a 
sa t i s fac tory  marg in  of s t r eng th  t h a n  one in which the  pressure is moro 
evenly  dis tr ibuted.  

0 
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Further, in view of the uncertainty of the correction to be applied to 
the form resistance to allow for static pressure variation (it is of the same 
order of magnitude as the form resistance), it would appear that experiments 
should be conducted with a view to eliminating the correction altogether. 

The experiments' described in the present report were under- 
taken at the request of the Airship Design Department of the 
Admiralty, with a view to obtaining information that would be 
of value in connection with stiffening the nose of a new type 
of non-rigid airship (S. S. T. 14), the resistance coefficient of 
which had been found to be much smaller than any hitherto 
known (see R. & M. 607, Table 11, U.721). The dimensions of the 
model are given in Table 1, and a drawing in Fig. 1. 

Information was required in some detail relating to the 
pressure distribution over the nose of the model;  accordingly 
observations were taken (with a wind speed of 40 ft/see.) at 
various angles of incidence and roll, i.e., along the lines of in ter -  
section with the surface of several planes through the axis of 
the model, with the latter inclined at different angles to the 
direction of the wind. 

At  zero incidence the pressures were measured along the 
whole length of the model at wind speeds varying between 
30 and 75 ft/see., the pressure distribution at 40 ft./see, having 
previously been examined in greater detail. For these observations 
the model was suspended on wires, thus avoiding the use of a spindle 
whose interference is always an uncertainty. All the experiments 
on the airship model were conducted in the 7-ft. channel, No. 2. 

The usual method of measuring the pressures was adopted, 
viz., a length of soft composition tubing was sunk into the 
model, flush with the surface, irregularities being filled in with 
wax or plasticine. One end of the tube was stopped up airtight 
and the other end connected to one side of a tilting manometer. 
The other side of the gauge was connected to a hole in the side 
of the channel. The difference between the pressure at the 
position occupied by the model and the hole in the side of the 
channel has to be corrected for, and for this purpose the pressures 
along a line, coincident with the axis of the model, were measured 
(in the absence of the model) with the Static Pressure tube of 
the National Physical Laboratory standard pitot. 

A small hole is made in the composition tubing at the point 
at which it is desired to measure the pressure ; the hole is stopped 
up with plastieine after the observation has been taken and a 
new hole made, and so on. 

N o w  as the tubing was only placed along one generator of 
the model, i~ was realised tha t  to suspend the model on wires 
i n n  different att i tude for each angle of yaw and roll would be a 
tedious process, whereas if a circular band were made and 
embedded in the model flush with the surface, and then attached 
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to a spindle placed in the chuck of the balance trumpet,  it would 
be easy to change the angle of incidence by simply turning the 
balance through the desired angle, and the angle of roll could be 
altered by rotating the model about its axis, the circular band 
permitting this motion. Further, a detailed examination was 
only needed in the neighbourhood of the nose ; consequently it 
was thought that  if the spindle were placed sufficiently far aft 
its presence would not be felt. A few observations were taken 
when the model was suspended on wires with the balance trumpet 
and spindle in place (20 inches aft of the nose of the model), and 
also with a dummy trumpet and spindle projecting successively 
from the roof and one side of the channel at the same distance 
from the nose. The pressure was measured at a point 15 inches 
from the nose, with the tube on the top of the model, and the 
presence of the trumpet could not be detected except when 
projecting from the roof. Accordingly, as it would not be 
necessary to rotate the model about its axis more than 90 ° from 
this position, and, further, no observations would be taken even 
as far as 15 inches from the nose of the model, it was considered 
quite safe to use a band and spindle in the manner described 
above. 

In order to specify the different attitudes at which the 
pressures were observed, the system of axes recently adopted by 
the Aeronautical Society will be used. Taking the origin at  the 
centre of volume of the model, the positive direction of the 
x axis is tha t  opposite to the direction of the relative wind. 
The axis of z is vertically downwards, and that  of y at right 
angles to both and to starboard. The angle of incidence ~ is 
zero when the axis of the model is along OX, and positive when 
it is turned from x to y. The angle of roll ~ is zero when the 
composition tubing in the model lies in the plane ZOX on the 
same side of OX as the positive direction of Z;  ~ is positive 
when the axial plane containing the tubing is rotated about OX 
in a direction y to z. 

Observations were taken at angles of incidence varying 
between -- l0 ° and 4- 10° by intervals of 2 °, and at angles 
roll varying between -- 90 ° and -4- 90 ° by intervals of 20 ° or 30 °. 
The wind speed was 40 ft/see., and the pressures were measured 
as far as a point 5" away from the nose, as it was believed tha t  
aft of tha t  point the ' in ternal  pressure in the envelope would 
always exceed the external p~essure for all likely attitudes of the 
airship. 

After consultation ~dth Captain Rope, of Kingsnorth Airship 
Station, it was considered advisable to at tempt to modify the 
form of the extreme nose and examine the effect on the pressures 
aft of the modified part. The modification adopted was as 
follows :--A small cone was made out of sheet tin and attached 
to the nose of the model, so that  the circle of contact was approxi- 
mately the section where the external pressure equalled the 
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internal pressure at zero incidence. The tangent cone touched 
the model ¼ inch from the original nose, the vertex being 
~r inch forward of the nose. The pressures were measured at 
points 0.85, I, 1.5 and 2 inches from the nose, and as they were 
found to be very approximately equal to the pressures on the 
original model it was considered that  the modification could, if 
necessary, be adopted without impairing the efficiency of the 
hull. 

The results are given in the Tables and plotted as follows, 
¢he pressures being everywhere expressed as fractions of 

Table. Fig. 
2 Pressures along the model at zero incidence 

Pressures along the model at wind speed 
40 ft/see . . . . . . . . . . . . .  - -  1 

Pressures on the nose at angles of yaw and 
roll--whud speed 40 i t /see . . . . . . .  3 2 

Effect of conical nose . . . . . . . . .  4 l 

As stated, the resistance of the model at zero incidence had 
been previously determined and hence it was considered advisable 
to  integrate up the pressures given in Table 2, in order to ascertain 
what  the magnitude el the so-called " fo rm resistance " would 

be. Accordingly the integral V~I pdA was calculated for different 

speeds, A being the area of the cross section of the model at right 
angles to its axis, and p the pressure at the section. The results 
.obtained are worthy of note ; they show that  the form resistance 
may be zero or even negative, or that  the accuracy of the experi- 
ments is not sufficient to enable it to be found. 

That  this was not realised with previous pressure distribution 
experiments is due to the fact that  this is the first time that, the 
variation of static pressure along the axis of the channel has been 
taken  into account. Hitherto a constant difference of pressure 
between the centre of the channel and the hole in the side of the 
channel had been assumed, viz., that  at the balance, but hi the 
present investigation, as has been noted, the difference between 
the  pressures at the hole in the side and thgt at a point at any 
particular distance from the nose of the model (in the undisturbed 
channel) has been taken to correct the measured difference 
between ~he pressure a~ the hole in the side and ~hat at a section 
t h e  same distance ~rom the nose of the model. Mention may be 
made of 1~. & IV[. 246 (v.), where it is stated that  the " fo rm 
resistance " is 14 per cent. of ~he total resistance of an airship 
model. Now if this be corrected for the spurious resistance 
due to pressure variation along the axis of the channel, it is 
reduced to 5 per cent. This spurious resistance and a method for 
:determining it have been dealt with at l en~h  in 1~. & ~[. 564, 

Bs~00 X 
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The method described there was sufficiently accurate to determine, 
it when it was to be subtracted from the total resistance (of 
which it was about 15 to 20 per cent.), but that does not appear 
to be the case when only the form resistance is concerned, as 
the latter is of the same order of magnitude as the correction itself. 
In view of this, it seems highly desirable that  experiments should 
be taken in hand immediately with a view to eliminating this 
correction altogether. I t  is proposed to use one of the smaller 
channels for the purpose, and to put in false sides so as to convert 
it in to  a diverging channel and so to eliminate the acceleration 
which corresponds with almost all the drop of pressure, 

This uncertainty does not, however, reduce the value of the  
results as far as the original purpose of the experiments is 
concerned, as the pressures at the nose of the model are still 
sufficiently accurate for nose stiffening calculations to be based 
upon them. 

A comparison of the drawing of the nose of the model with 
an ellipse, for which the ratio of the major to the minor axis 
a/b = 4, will show that  the part of the model forward of the 
maximum cross section is very nearly an ellipsoid of revolution. 

In view of this it was considered advisable to calculate 
theoretically the pressures ia an ideal fluid over a spheroid for 
which a/b = 4 for different angle of incidence and roll. The 
values obtairmd are given in Table 5, and plotted in t~igs. 3 and 4. 

5fa'. E. G. Gallop had already worked out the details of the 
problem analytically, and the authors wish to acknowledge 
their indebtedness to him for permission $o use the following 
formulm : ~  

If ~ be the angle the direction of the wind makes with the 
major axis, and if we consider the plane containing the major 
axis and the direction of the wind, the velocity potential over a 
spheroid is 

- -  (A cos ~x + B sin ~y) V, 

where V is the velocity of the wind, 

A = O +  e- -½ alog'i=2_ e , 

e being the eccentricity, and 

1 1 

2X+B =L 
The maximum value of the velocity Q is given b y  

Q~ (A ~ cos 2 ~ -t- B ~ sin ~ ~) V ~, 

and Q ;> V, since A > 1 and B > 1. 
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If Pc be the point of zero velocity, ~ the angle the normal 
at  Pc makes with the major axis, and ¢o the eccentric angle of Pc, 

B b B  
tan ~ ---- x t a n  ~, tan ¢o ----a 2; tan ~. 

The pressure at  Pc is ½pVs--- - 1, say, then the pressure p, 
at a point P on ths  spheroid where the velocity is q is 1 -- ff2/V2, 
arid ff ~ Q sin s, where s is the angle between the normals at 
Pc and P. Therefore, if 0 be the angle the normal at  P makes 
with the major axis of the spheroid, s ----- 0 -- ~ and 

q2 
p = 1 -- V~ sin e (0 -- ~). 

If ¢ be the eccentric angle of P, the relation connecting ¢ and 
0 is 

t a n ¢ = b t a n 0 .  a 

If P does not lie in the vertical plane through the major 
axis, let the plane containing P and the major axis make an angle 

with this vertical plane. In this case, s still being the angle 
between the normals at  1 ) and Pc, 

cos s ---- cos 0 cos ~ d- sin 0 sin ~ sin ~, 
and 

Q~ Q~ Q2 
p = 1  --V- ~ s i n 2 s - - - 1 - V ~ + V i ( c o s 0 c o s ~  + s i n 0 s i n ~ s i n ~ ) ~ ,  

0 being given by tan ¢ -~ b tan 0 as before. a 

Before proceeding to. a comparison between the pressures 
over the airship model and the ~heoretical pressures over the 
spheroid, it would be as well to compare the latter with the 
actual measured pressures over a spheroid. A model of a 
spheroid (semi axes 10 and 2.5 cms.) was made, and the distribu- 
tion of pressure over it was measured in the ~o. 2 4-ft. channel 
at wind speeds of 40 and 60 ft/see. The model was suspended 
by two wires, a small spike placed in the aft end of the model 
resting on a small streamline spindle placed in the balance chuck. 
Using the same axes as before to specify the att i tude of the 
model, the pressures were examined (1) at  zero incidence, (2) at 
angles of incidence of 10 ° and 20 ° for angles of roll -- 90 ° and 
d-90 °, the observations at the two latter angles giving the 
maximum and minimum pressures for the particular angle of 
yaw under consideration. The observations have been corrected 
in the same manner as before for the drop of pressure in the 
channel, and the results expressed in terms of ~-pV ~ are given in 
Table 6, a mean of the values at  40 and 60 ft/sec, being given 
except in the neighbourhood of the tail, where a distinct speed 
effect was found and accordingly a few additional observations 
at 73 f~/see, were taken. This irregularity may have been due 
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to the  p rox imi ty  of the spindle, bu t  as theoret ical  and actual  
pressures a t  the  ex t reme tai l  of a model  can never  be expected 
to agree it  was not  considered advisable to  pursue the  m a t t e r  
fur ther ,  especially in view of the  fact  t ha t  the  comparison was 
real ly needed only a t  the  nose of the  model. The  results have 
been p lo t ted  against distance f rom the  nose of the  spheroid in 
Fig. 3. A glance at  this figure shows t h a t  t he  agreement  between 
theoret ical  and actual  values is rem£rkab ly  good, even for a good 
way along the model. 

The general difference between the  two sets of curves is 
t ha t  the  pressure is greater  (suction less) for the  theoret ical  
case t h a n  for the  experimental .  The  deviat ion commences a t  
about  1 em. f rom the  nose in the  case of ~-----0, b u t  the  two 
curves come into closer agreement  again at  about  7 cms. For  
the  windward side of the  model the same r emark  applies, except  
t h a t  the  curves do not  begin to  separate  so close to  the  nose. 
I t  will be not iced t h a t  the  agreement  is much be t te r  on the  
windward side t h a n  it  is on the  leeward, the  two curves on the  
la t ter  side being appreciably different. 

The  calculated theoret ical  pressures on the  spheroid are 
p lo t ted  in Fig. 4 against angle of roll for various angles of yaw 
at  different distances f rom the nose, the  la t ter  being expressed 
in te rms of the eccentric angle ¢, i.e., the  distance f rom the  nose 
is a ( 1 -  cos ¢) where 2a = t h e  overall  length of the model.  
A comparison with Fig. 2 shows how similar the  curves for the  
exper imenta l  pressures on the  airship are to  those for the  theo-  
ret ical  pressures on the  spheroid. The pressures on the spheroid 
at  ~ = 20 ° have been added in order to  show how the pressure 
dis t r ibut ion on the  nose of the  airship model m a y  v a r y  with 
angle of roll a t  an angle of yaw of 20 °. 

A comparison between theoret ical  and actual  pressures over  
a series of models similar to airship models is given at  zero 
incidence by  F u h r m a n n  in Jahrbuch d. Motorluftschiff Studien- 
.qesellschaft, 1911-12. The agreement  there  is also ve ry  good. 
There  is one model with a spheroidal head, but  as there  are no 
means of ascertaining whether  or not  the  exper imenta l  results 
given there  have been corrected for stat ic pressure variat ion,  
even though ment ion is made of several o ther  corrections, it 
did not  appear  necessary to  compare  with the present  results. 

Re turn ing  again to a comparison of the nose of the  airship 
model with a spheroid, it  will be seen from Fig. 5 tha t  the  ex t reme 
nose of the  generator  of the  airship model is no t  so bluff as t h a t  
of the  ellipse ; the  airship generator  lies inside the  ellipse for a 
shor t  distance,  then  it  crosses and  remains outside as far as the  
ma x im um ordinate.  The same figure shows t h a t  the  theoret ical  
pressures on the spheroid at  zero incidence are less t h an  those 
on the  airship model near  the  nose. 
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Now, in view of the fact that  adding the tangent cone to the 
nose of the airship model did not appear to affect the pressures 
aft of the circle of contact for ~ = 0, the only difference being 
that  brought about by moving the pV~/2 point further forward 
(see Fig. 1), it was thought that  if a spheroid were found to fit 
the airship model a short distance aft of the nose, and the 
theoretical pressures on that  spheroid calculated, placing the 
pV 2/fi point at the nose of the airship model, the pressure curves 
might be brought into closer agreement. Accordingly this was 
done;  two spheroids were found and the pressures calculated. 
The results are given in Table 7 and plotted in Fig. 6. I t  is 
immediately evident that  the pressure curves agree remarkably 
well for either spheroid forward of the point where the pressure is 
1/10 of pV ~, and this is the region that  is most important for nose- 
stiffening purposes. 

I t  would thus appear tha t  nose-stiffening calculations on any 
airship model, with a head of approximately spheroidal form, 
could be based on calculated pressures over a spheroid which 
fits the head of the airship near the nose, always bearing in mind 
that  the point of maximum pressure at zero angle of incidence 
is~ at the nose of the airship (not the nose of the spheroid) and 
that  the pressure there is pV 2/2 as usual. 

TABLE 1. 

DI~EI~SIOI~S OF I~ODEL U.721. 

D i s t a n c e  f r o m  nose .  
]Yl~ximum d i a m e t e r .  

0 
0.058 
0.i16 
0.175 
0.233 
0.291 
0.349 
0.407 
0.466 
0.582 
0.698 
0.931 
1.164 
1.397 
1.630 
1.863 
1.979 

Diameter. 
M a x i m u m  d i a m e t e r .  

0 
0.219 
0.331 
0.418 
0.482 
0.524 
0.586 
0.629 
0.665 
0.730 
0.785 
0.866 
0.924 
0.963 
0.984 
0.998 
1'000 

Distance from nose. 
M a x i m u m  d i a m e t e r .  

2.096 
2.328 
2.611 
2.794 
3.027 
3.260 
3.376 
3.492 
3.609 
3.725 
"3.842 
3.958 
4.074 
4.191 
4.307 
4.424 
4.540 
4"622 

D i a m e t e r .  
M a x i m u m  d i a m e t e r .  

0.999 
0-986 
0.957 
0.913 
0.852 
0.776 
0.733 
0.689 
0.638 
0.584 
0-525 
0.462 
0"396 
0.324 
0.247 
0.166 
0.077 

0 

Overall  length,  39.7 ~. 

M a x i m u m  diameter ,  8"59". 
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T A B L E  2 .  

VARIATION OF P R E S S U R E  DISTRIBUTION ALONG T H E  
SURFACE OF THE MODEL AT ZERO ANGLE OF 
INCIDENCE. 

! W i n d  s p e e d ,  f t .  sec. 
D i s t a n c e  M e a n  of  

f r o m  P r e v i o u s  all 
nose .  30 40 50 60 70 75 r e s u l t  re.units. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 0 .  _ . . . . . . . . . .  

I 

0.25 ~i-411 . . . . .  _ o.76o - 0.5 . . 5o  o .547 o.547 o.547 0.541 0.541 0.55o o.546 
0 . 7 5  - -  - -  - -  0 . 3 0 0  - -  

1 0 . 2 3 2  0 . 2 3 2  0 . 2 2 8  0 . 2 2 5  0 . 2 2 4  0 . 2 0 6  0 , 2 2 7  
1 . 5  - - -  - -  - -  - -  0 , 0 8 5  - -  
2 0 . 0 1 8 1  0 . 0 1 7  0 . 0 1 8  0 . 0 1 7  0 . 0 1 9  0 . 0 2 0  0 . 0 0 6  0 . 0 1 5  
3 - - 0 " 0 7 0 1 - - 0 " 0 7 4  - - 0 . 0 7 7  - - 0 . 0 7 7  0 . 0 8 1  - - 0 ' 0 8 1  - - 0 ' 0 8 7  - - 0 " 0 7 8  

- -  - - 0 . 1 1 0  - - 0 . 1 0 7  4 0 ' 1 0 7 ] - - 0 . 1 0 6  - - 0 . 1 0 5  0 " 1 0 5  . - 0 . 1 0 6  - - 0 . 1 0 7  
4 . 5  - -  - -  - -  - -  - -  - - 0 . 1 3 3  - -  
5 - - 0 . 1 4 0  - - 0 . 1 3 8 - - 0 . 1 3 6  - - 0 . 1 3 6  - 0 . 1 3 6  - - 0 . 1 3 5  - - 0 , 1 4 1  - - 0 . 1 3 8  
(i 0 . 1 5 0  - - 0 - 1 5 1  - - 0 . 1 4 9  - - 0 . 1 5 1  0 , 1 5 1  - - 0 . 1 5 1  - - 0 , 1 5 6  - - 0 . 1 5 1  

7 - - 0 . 1 7 7  - - 0 . 1 7 1  8 - 0 . 1 7 9  - - 0 - 1 7  - - 0 - 1 7 9  - - 0 " 1 8 0  - 0 . 1 8 3  - - 0 ' 1 8 5  - - 0 . 1 7 3  - - 0 . 1 7 9  
- - 0 . I 8 2 - - 0 . 1 8 2  - 0 . 1 8 3  - - 0 . 1 8 6  - - 0 . 1 8 1  - - 0 . 1 8 2  

9 I 0 . 1 7 8  - - 0 . 1 7 ~  - - 0 . 1 7 6  - - 0 . 1 7 5  - 0 . 1 , 7 6  - - 0 . 1 7 8  - - 0 . 1 8 7  - - 0 . 1 7 8  
11 ] 0 ' 1 8 1 1 - - 0 " 1 8  - - 0 . 1 8 1  - - 0 - 1 8 2  - 0 . 1 8 3  - - 0 . 1 8 4 k - - 0 . 1 7 8  - - 0 . 1 8 ~  

13  - - 0 . 1 6 6  - - 0 . 1 6 : - - 0 . 1 6 9  - - 0 - 1 7 1  - - 0 , 1 7 3  - - 0 . 1 6 8  - - 0 . 1 6 6  - - 0 . 1 6 9  
15  l 0 . 1 6 0  - - 0 . 1 5 '  - - 0 . 1 5 8  - - 0 - 1 5 8 1 - - 0 . 1 5 9  - - 0 . 1 5 9  - - 0 . 1 6 0  - - 0 , 1 5 9  
17  . . . .  ,-, 0 . 1 7 7  - -  

U., U., U, 19 - 0 " 1 8 0 - - 0 " 1 8 '  - - , , 8 1  - - , , , 7 8  - -0"178  - , , - ~ , 7  - -0"192 - - 0 ' 1 8 1  
2 1  - -  - - 0 " 1 7 5  - -  

23 ,~6o -~6~ -~G4 -0.104 -~66  -~66  -015~ -0162 
2 5  . . . .  o . 1 2 6  - 

27 - - 0 ' 0 9 8  - - ~ 0 : - - 0 " 1 0 9  - - 0 ' 1 0 8  --O'dO0 - - 0 - " 0 9 8  --0"099 - - 0 " 1 0 2  
2 9  ~ - - 0 " 0 5 9  

31 0 . 0 4 2  - - ~ 2 (  - - 0 . 0 1 6  - - ~ 2 1  - - 0 - " 0 2 3  - - 0 . 0 2 5  - - 0 . 0 2 0  - - 0 . 0 1 9  

3 3  . . . . . . . . .  0 . 0 3 8  - -  
3 5  _ _  _ i _ _  _ _  ~ 0 . 1 0 1  - -  I 

3 6  . . . . . . .  ~ - -  - -  - -  0 " 1 3 9  - - -  
3 7  . . . . . . .  0 . 1 7 3  - -  
3 8  ] _ _  I - -  - -  - -  - -  0 . 1 9 6  - -  

TABLE 3 ,  

VALUES OF P R E S S U R E / 1 p V  2 OVER A I R S H I P  MODEL 
U.721 ~Vl? D I F F E R E N T  ANGLES OF YAW AND ROLL. 

Wind speed, 40 ft/see. 
Distance from nose, O. 

P r e s s u r e  
Ang le  of Y a w .  

~pV~ 

0 ° 1 .000  
2 ° 0 " 9 9 7  
4 ° 0 . 9 7 6  
6 ° 0 . 9 5 4  
8 ° 0 . 9 1 1  

10  ~ 0 . 8 6 6  
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TABLE 3.--continued. 

Distance from nose, 0"" 15. 

.Angle of Yaw. 

0 o 

2 ° 
4 0 

6 ° 

8 ° 

I0 ° 

Angle of Roll. 

_90 ° 

0.935 
0.905 
0.865 
0.816 
0.764 
0.698 

0 ° 

0.931 
0.931 
0.915 
0.898 
0.877 
0 '836 

90 ° 

0.935 
0.964 
0.976 
0.988 
0.992 
0-990 

Distance from nose, 0 " . 2 5 .  

Angle of Roll. 
Angle 

of 
Yaw. _90 ° _700 _50 ° _30 ° 0 o 30 ° .500 70 ° 90 ° 

0 ~ 

2 ° 
4 ° 
6 ° 
8 ° 

10 o 

0.715 
0.651 
0.582 
0 '508 
0.428 
0.352 

0.712 
0.653 
0.584 
0.516 
0.441 
0.363 

0-710 0.710 
0.662 0.675 
0.607 0.636 
0.536 0.579 
0.470 0.519 
0.392 0.460 

0.719 
0"708 
0.691 
0.670 
0.637 
0.600 

i 

0.710 
0.729 
(~.754 
0.761 
0.763 
0.760 

0.710 0.712 
0.751 0.763 
0-788 0.815 
¢.816 C.852 
0.834 0.889 
0 '853 0.917 

9.715 
0.765 
0"823 
0.866 
0.905 
0"934 

Distance.from nose, 0 " ' 5 .  

An~le 
of Yaw. 

0 o 

2 ° 
4 ° 
6 ° 
8 ° 

I0  o 

--90 ~ 

0"530 
0"460 
0"386 
0"312 
0"234 
0"156 

Angle o[ Roll. 

_70 o --50 ° _30 ° 0 ° 30 ° 50 ° ' 70 ° 90 ° 
i 

0.533 0.533 0.533 
0.466 0-478 0.493 
0.394 0.417 0.449 
0-320 0.350 0.400 
9.244 0.280 0.341 
0.165 0.207 0.272 

0.531 0.533 
0.527 0.560 
0.514 0-584 
0.492 0-599 
0.463 0.611 
0.428 0.611 

0.533 0.533.  0.534 
0.576 0.592 0.600 
0.624 0.652 !0"666 
0.660 0.706 ]0 '723  
0.691 0.752 10.776 
0.713 0.795 0 . 8 1 8  

I 

Angle 
of Yaw. 

0 o 

2 ° 

4 ° 
6 ° 
8 ° 

10 ° 

Distance from nose, 1". 

Angle of Roll. 

_90 o _70 ° _50 ° _30 ° 0 o 30 o 50 ° 70 ° 90* 

0"234 0"236 0.234 0"236 0"230 0"236 0"234 0"236 0"234 
0"162 0"167 0"177 0"199 0"232 0"266 0"280 0"297 0"302 
0"091 0"101 0"120 0"154 0.22010"296 0"333 0"369 0"375 

0"376 0"437 + 0 . 0 1 7 [ + 0 " 0 3 2  + 0 " 0 5 9  0"110 0"20510"314 0"424 
- -0 "055  --0"036 --0"007 +0"053  0"18010"333 0"416 0"476 0"503 
- -0"127  --0"112 --0"072 --0"004 0 '150 0"340 0"447 0"532 0"561 
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Anglo 
of Yaw.  

0 o 

2 ° 
4 ° 
6 ° 
8 ° 

10 ° 

_ 9 0  ° 

0 . 1 0 5  
÷ 0 . 0 3 8  
- 0 . 0 2 6  
- 0 . 0 8 7  
- 0 . 1 5 8  
- 0 - 2 1 7  

TABLE 3--.continued. 

Distance from nose, 1" 4 

_70 ° 

0.I01 
+0.040 
--0.021 
--0.085 
--0.143 
"0.201 

Anglo of 1%o11. 

- - 5 0  ° - - 3 0  ° O o 3 0  ° 5 0  ° 7 0  ° 9 0  ° 

0 . 1 0 3  0 . 1 0 7  0 . 1 0 7  0 . 1 0 7 0 . 1 0 3 0 . I 0 1 0 . 1 0 5  
0.0551 0 . 0 7 0  0 . 1 0 3  0 .13310.15210.16210.169 

+ 0 . 0 0 2  + 0 . 0 3 2  0 . 0 9 3  0 . ! 6 2 ] o . 1 9 4 [ o . 2 2 2 i 0 . 2 3 6  
- 0 . 0 5 5 - 0 . 0 0 9  0 . 0 7 8  o . 1 8 1 o . 2 2 8 1 o . 2 7 8 0 . 3 o o  
- o . 1 1 o l - o - o 6 1  0 . 0 5 5  o . 1 9 6 o . 2 8 2 o . 3 3 6 o . 3 6 1  

- o . 1 1 4  - o . 1 7 1  0 . 0 2 6  o . 2 o 3 o . 3 1 o o . 3 9 6 o . 4 1 8  

Distance .from nose, 2". 

An~lo 
of ¥ 9 w .  

0 o 
2 ° 
4 ° 
6 ° 
8 ° 

10 ° 

Angle of Roll. 

,,o: i o:[ ] --90° 0 ° 30 ° 50 ° 70 ° 90* 

_oo,  _o.oo l_o.ovl_o.oo8 _o.ool _o.oo8 -;.oo8f_0.o081-;.o ,- 
--0.074: --0.068 --0.003 [--0.042 /--0.013 -I-0.017 r+0 .0381+0 .047  ] + 0  051 
--0.135 --0.127 I--0.103 I--0.082 --0.021 0.040 ] 0.084 I 0-105 I 0.106 
--0.191 - -0 . , 81 / - -0 .154  [--0.124 I--0.038 0.059 I 0.124 i 0-163 i 0.175 
- -0 .25 ,  --0"2421--0.215 --0.169[--0-063 0-076/ 0-163J 0.219] 0.238 
-0.308 / 0.5001 0.27  I °.3o0 

Distance from nose, 3". 

Anglo 
of Yaw.  

--90 ° 

0 o 

2 ° 
4 ° 
6 ° --0-200 
8 ° --0"240 

I0 ° --0"282 

Anglo of Roll .  

--60 ° _ 3 0  ° O o 30 ° 60 ° 90 ° 

- - 0 - 0 5 5  - - 0 . 0 5 7  - - 0 . 0 5 5  - - 0 . 0 5 7  - - 0 . 0 5 7  - - 0 . 0 5 5  
- - 0 . 1 0 5  - - 0 . 0 9 9  - - 0 . 0 5 7  - - 0 . 0 3 6  - - 0 . 0 1 5  - - 0 . 0 0 8  
- - 0 . 1 5 2  - - 0 . 1 4 3  - - 0 . 0 6 5  - - 0 . 0 1 5  + 0 . 0 2 5  -}-0 .042  

- - 0 . 1 8 4  - - 0 . 0 8 2  - - 0 . 0 0 2  0 . 0 6 5  0 " 0 9 9  
- - 0 . 2 3 2  - - 0 . 1 0 3  + 0 . 0 0 6  0 . 1 0 6  0 . 1 5 4  
- - 0 . 2 7 4  - - 0 . 1 3 3  0 . 0 0 8  0 . 1 4 2  0 . 2 0 3  

- - 0 . 0 5 7  
- - 0 . 0 8 6  
- - 0 . 1 1 4  
- - 0 . 1 5 0  
- - 0 . 1 8 8  
- - 0 . 2 3 2  

0 ° - - 0 . 1 1 6  
2° I - o . 1 5 6  
4 ° - - 0 . 1 9 6  
6 ° - - 0 " 2 3 0  
8 ° - - 0 " 2 6 2  

I 0  ° - - 0 " 2 9 2  
I 

Distance from nose, 4". 

Angle 
of Yaw.  

- -  9 0  o _ 6 0  ° 

- - 0 " 1 1 4  
- - 0 " 1 5 0  
- - 0 " 1 8 4  
- - 0 . 2 2 2  
- - 0 . 2 5 8  
- - 0 . 2 9 1  

Angle of Roll .  

- - 3 0  ° 0 o 30 ° 60 o 90 ° 

- - 0 " 1 1 2  - - 0 " 1 1 2  - - 0 " 1 1 2  ' 0 " 1 1 4  - - 0 " 1 1 6  
- - 0 " 1 3 5  - - 0 " 1 1 4  - - 0 " 0 9 7  - - 0 " 0 8 0  " 0 " 0 7 2  
- - 0 " 1 6 5  - - 0 " 1 2 5  - - 0 " 0 8 7  - - 0 " 0 4 2  - - 0 " 0 2 8  
- - 0 " 1 9 4  - - 0 " 1 4 4  - - 0 " 0 7 4  - - 0 " 0 0 9  + 0 " 0 1 9  
- - 0 " 2 3 4  - - 0 " 1 6 5  - - 0 " 0 6 8  + 0 " 0 2 5  0"065  
- - 0 " 2 7 4  - - 0 " 1 9 6  - - 0 " 0 6 8  0"059  0 " 1 2 5  
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TABLE 3--continued. 

Distance .from nose, 5". 

Angle of Roll. 
Angle 

of Yaw. 
- - 9 0  ~ - - 6 0  ° - - 3 0  ° 0 o 3 0  ° 6 0  ° 9 0  ° 

0 o 

2 ° 
4 ° 
6 ° 
8 ° 

10 o 

- - 0 . 1 4 1  
- - 0 . 1 7 5  
- - 0 . 2 0 6  
- - 0 . 2 3 6  
- - 0 . 2 7 9  
- - 0 . 2 8 5  

- - 0 ' 1 4 1  
- - 0 . 1 7 1  
- -0"206  
- -0"238  
- -0"264  
- -0"291  

--0.139 
--0.158 
--0.179 
--0.207 
--0.238 
--0.272 

--0.139 
--0.142 
--0.152 
--0.167 
--0.188 
--0.213 

- - 0 . 1 3 9  
- - 0 . 1 2 3  
- - 0 . 1 1 0  
- - 0 . 1 0 5  
- - 0 . 1 0 3  
- - 0 . 1 0 3  

- - 0 . 1 4 1  
- - 0 . 1 1 4  
- - 0 . 0 8 7  
- - 0 . 0 5 5  
- - 0 . 0 2 6  
- - 0 . 0 0 4  

- - 0 . 1 4 1  
- - 0 . 1 0 6  
- - 0 . 0 6 5  
- - 0 . 0 2 3  
4]-0.017 

0 .061 

TABLE 4.  

V A L U E S  O F  P,  R E S S ~ J l ~ E / ½ 0 V  2 O N  T H E  ~ 0 D E L  W I T H  

T H E  C O N I C A L  N O S E  A T T A C H E D .  

Distance from nose, 0 " . 8 5 .  

Angle of Roll. 

Angle of Yaw. 
_90  ° 0 o 90 ° 

0 ° % 0 ' 324  0 " 3 2 0  0"324 

10 ° - -0"021  0"221 0"632 

Distance from nose, 1"1. 

Angle of Roll. 

Angle ef Yaw. 

0 o 

10 o 

- 9 0  ° I 
r 

0.247 

- - 0 . 0 1 0  ! 

0 o 00 o 

0"246 0"247 

0 .148  0 .564 

Distance.from nose, V - 5 .  

Angle of Roll. 

Angle of Yaw. 
_ 0 0  o 

I 

0 ° 4 0 " 0 8 7 ,  [ 

l 10 o - -0 "228  

0 o 

0.087 

0 .008 

90 ° 

0"087 

0 .402  
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TABLE 4--continued. 

Distance from nose, 2". 

Angle of Roll. 

Angle of Yaw.  

_ 9 0  ° 0 ° 

0 ° + 0 . 0 0 2  - -  0 . 0 0 2  

10 ° - - 0 - 0 2 8 8  - - 0 . 0 8 6  

90 ° 

0 . 0 0 2  

0 . 3 i 2  

C i r c l e  o f  c o n t a c t  of  c o n i c a l  n o s e  5" f r o m  n o s e  o f  m o d e l .  

7 ,, f r o m  n o s e  o f  m o d e l .  V e r t e x  o f  c o n e  ~g 

T A B L E  5.  

THEORETICAL CASE--PRESSURE DISTKIBUTION 

OVER A PROLATE SPHEROID,  a/b ~-4. 

A n g l e  of  y a w ,  c¢ = 0 .  c~ = 20  °. 

Distance 
~ro[l~ nose 

+ 
Ma xi~num 
diameter .  

0 
0 . 0 1 0  
0 . 0 2 3  
0 . 0 6 9  
0 . 1 2 3  
0 . 2 6 9  
0 . 4 6 9  
0 . 6 6 5  
1 .315  
2 . 0 0  

0 o 

5 ° 
10 o 

15 ° 
20  ° 
30 ° 
40  ° 
50  ° 
70  ° 
90  ° 

l~res~ure 

~pW 

__ Pressur? 
½pV ~ 

Anglo of R o l l  

= 90 ° /3 = --  90 ° 

1 
0 . 8 7  
0 . 6 1  
0 . 3 7  
0 . 2 0  

+ 0 . 0 3  
- - 0 . 0 7  
- - 0 . 1 2  
- - 0 . 1 6  
- - 0 - 1 7  

0 o 

5 ° 
1O ° 
15 ° 
20  ° 
25  ° 
30 ° 
40  ° 
50  ° 
7,0 ° 
90  ° 

0 . 5 9 5  
0 . 9 2 9  
0 ' 9 9 6  
0"903  
0 . 7 7 1  
0 ' 6 6 0  
0"537  
0 - 3 7 2  
0 . 2 5 3  

+ 0 . 0 8 8  
- - 0 . 0 3 3  

0 . 5 9 5  
+ 0 " 1 2 0  
- - 0 . 2 2 4  
- - 0 " 3 8 9  
- - 0 " 4 3 9  
- - 0 " 4 3 9  
- - 0 " 4 0 8  
- - 0 " 3 3 9  
- - 0 " 2 6 5  
- - 0 " 1 4 6  
- - 0 . 0 3 3  
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TABLE 5--continued. 
~ = 4 :  °. 

Presstlro 
½pV' 

.... ; - 2 ; ; :  . . . . . . . . . . . . . . . . . . . . . . . . . .  60 ° 30 ° 0 o --30 o --600 --90 o 

0 ° 0-982 
5 ° 0.949 

10 ° 0-729 
15 ° 0"507 

• 20 ° 0.331 
30 ° 0.118 
40 ° + 0 . 0 0 6  
50 ° -- 0"059 
70° i - - 0 ' 129  
90 ° ! - -0"164 

0"982 
0 '938 
0.710 
0.487 
0.313 

+ 0 . 1 0 0  
- -0 .007 
- -0 .071 
--0"137 
--0"168 

0"982 
0"901 
0"659 
0.430 
0-259 

+ 0 . 0 5 6  
- -0 ,043  
--0.I00 
--0.155 
--0.177 

0.982 0-982! 0.982 
0.859 0.817!  0.781 
0 . 5 9 4  0.532 I 0.479 
0-359 0.291!  0-245 
0.191 + 0 . 1 2 9 + 0 . 0 8 7  

+ 0 . 0 0 2  - -0 .045  - -0 .075 
--0"086 - -0"120!  - -0 .140  
- -0 .132  --0-1561 - -0 .168 
--0 .171 - -0 -180!  - -0 .181 

0.982 
0.772 
0-469 
0.229 

+ 0 . 0 7 3  
--O.085 
- -0 .147 
- -0 .172  
- -0 .180  

- - 0 . 1 8 1  - - 0 - 1 7 7  -- '0.168 - -0 .164  

0 o 
5o 

10 o 
15 ° 
20 ° 
30 ° 
40 ° 
50 ° 
70 ° 
90 ° 

/3 = 90 ° 

0.953 
0"953 
0"787 
0"567 a 
0.3931 
0.169 

+ 0 . 0 4 6  
--0-028 
- -0 .113 
- -0 .158  

~ = 6  °. 

Pressure 
½pV~ 

00. ~oo o° [ -~o° i -,~o° -9o.  
. . . . . . . .  I . . . .  I 

0"953 
0"943 
0"755 
0"534 
0"360 
0"142 
0.022 
0"048 
0.127 

0"953 
0"903 
0-666 
0.448 
0"275 

+ 0"069 
--0"037 
- -0 .097 
--0"167 

0.953r 0.953 i 0.953 
0.833 0.772!  0.727 
0.573 0 . 4 8 0  0.413 
0.340 I 0-240 0.173 

+ 0 . 1 7 2  @0.081 ~ + 0 . 0 2 2  
- -0 .015 ,  - - 0 . 0 8 3  - -0 .123 
-0 .103 [ -0.1561 - 0 . 1 7 6  
--0"1481 - -0 '181  --0"194 
- -0 .187 - -0 ' 197  - -0 .189 

0"953 
0"712 
0"390 
0.151 

@ 0.093 
--0-135 
- -0 .182 
--0-197 
- -0 .188 

0.169 -0 .187 - 0 . 1 9 7 1 - 0 1 8 7  i -0-169 -0-158 

= 1 0  ° .  

:Pressure 
.4pV' 

0 o 

5 ° 
10 o 
15 ° 
20 ° 
30 ° 
40 ° 
50 ° 
70 ° 
90 ° 

= 90 ° 

0"900 0"900 
0"998 0"965 
0"876 0.820 
0.686 0"62t 
0.515 0.451 
0.279 0.220 
0.140 0.088 

+ 0 . 0 4 8  J 
- -0 .065  + 0 . 0 1 2  

- -0 .102  
--0"140 - -0 .162 

60 ° 30 ° 0 o _30 ° ,: --60 ° --90 ° 

0.900 
0.880 
0"686 
0.470 
0.301 

+ 0 - 0 8 5  
- -0 .029 
- -0 .098  
--0"175 
- -0 .214 

0.900 
0"775 
0.516 
0-285 

+ 0 " 1 2 2  
--0"062 
- -0 .147 
--0"192 
- -0 .231 
- -0 .240 

0.900 
0.670 
0.361 

+ 0 . 1 2 9  
- -0 .020  
- -0" ]65  
- -0 .217 
- -0 .237 
--0-236 
- - 0 . 2 1 4  

0.900 0.900 
0.600 0.573 
0.261 + 0 . 2 3 0  

+ 0 . 0 3 0  0 
- -0 .106  - -0 .120  
--0-212 - -0 .220  
- -0 .238 - -0 .240  
- -0 .237 - -0 .230  
- -0 .207 - -0 .190 
- -0 .162 - -0 .140  

q) = Eccentric angle. 

I f  ~a ---- overa l l  l e n g t h  of  m o d e l  a n d  2b t h e  m a x i m u m  d iame te r ,  t h e n  
d i s t ance  f r o m  nose  = a (1 -- cos ~), d i s t ance  f r o m  nose  - -  m a x i m u m  

a 
d i a m e t e r  = 2b (1 -- cos ¢) 

= 2 (1 -- c o s ¢ )  w h e n a / b  = 4 .  
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TABLE 6. 

P R E S S U R E  D I S T R I B U T I O N  OVEt~ E L L I P S O I D .  
Axes, 20 cms. and 5 cms. 

t ance  : 
fl'o~n ] 
no~o Fceen- 

"-- ! trie I Angle of 
Max. !angle, incidence, 
diam. 6. 0% 

0 0 ° 0.960 
0.010 5 ° 0.825 
0.023 10 ° 0.591 
0.069 15 ° 0.406 
0.123 20 ° 0.168 
0"188 25 ° + 0 . 0 4 4  
0.269 30 ° - -0 .013  
0"363 35 ° - -0-061 
0.469 40 ° - -0-088 
0-537 45 ° - -0 .113  
0.854 55 ° - -0 .125  
1.155 65 ° - -0 .154  
1.483 75°1  - -0 .168  
1.739 82'50[ - -0 .171 
2.000 90 ° i - -0-183 
2.261 97.5°! - -0-176 

q 

2.517 105° i - -0 .160  
2.845 115 ° - -0 .142  

3.146 125 ° - -0 .120  

3.463 135 ° - -0 .093  

3-637 145 ° 

3.731 150 ° 

3.812 155 ° 

3.877 160 ° 

3.931 165 ° 

{ --0.063(a] 
- -0 .041(b)  

{ -o.o13(~) 
- -0 .036(b)  

'~ + o . o 6 o ( a )  
( + 0 - 1 0 6 ( b )  

o-103(a) 
0.155(b) 
0.160(c) 

I{ 0.131(a) 
0.175(b) 
o.184(c) I 

Presgure 
½oVa. 

Angle of Incidence, 10 °. 

Tube to Tube to 
Windward. Leeward. 

0 " 8 9 8  
0"985 
0"880 
0"719 
0.494 
0.342 
0.220 
0.161 
0"110 
0.068 

+ 0.003 
--0"059 
- -0 .112  
- -0-121 
- -0 .150  
- -0 .175  
- -0 .167  
- -0 .198  

( - - 0 . 1 9 6 ( d  
i -0.216@ 

0"876 
0.526 
0-229 

+O.038  
- -0 .192  
- -0-254 
--0"266 
- -0-242 
- -0 .254  
- -0 .225  
- -0 .225  
--0"215 
- -0"196 
- -0 .175  
--0"161 
- -0-140 
--0"103 
- - 0 ' 0 7 3  

- -0 .036  

( - -0 -153(a )  ( - - 0 . 0 0 4 ( a )  
- -0 .182(b)  ~ +0 .015 (b )  

[ 1.+0"019(c) 
• - O.078(a) F ( - O.030(a) 
- -0 .128(b)  ~ + 0 . 0 4 8 ( b )  
- -0-143(c)  ( + 0 . 0 5 4 ( c )  
- -0 .067(a)  
- -0 .092(b)  
- -0 .094(c)  
- -0 .033(a)  
- -0 .Ol6(b)  
+o.oo1(c) 

(a) W i n d  s p e e d  = 40 f t / s e c .  
(b) W i n d  s p e e d  = 60 f t / s e c .  
(c) W i n d  s p e e d  = 72.8 f t / s e c .  

Anglo. of Incidence, 20 °. 

Tube to Tube to 
Windward. Leeward. 

+ 0 . 0 0 4  
- -0 .060  
- -0 .082  
- -0 .115  
- -0 .152  

- - 0 . 1 9 0 ( a )  
- -0 .202(5)  

• - -0 .214(c)  
- - 0 . 1 9 0 ( a )  
- -0 .208(b)  

• - -0 .220(c)  
- o . 1 4 o ( ~ )  
- -0 .194(b)  

•--0.223(c) 

0.588 0.561 
0.924 + 0 . 1 3 4  
0.963 - -0 .220  
0.904 - -0 .395  
0.768 - -0 -503  
0.609 - -0-494 
0.520 - -0 .451  
0.431 - -0 .374  
0.342 - -0 .352  
0.281 - -0 .323  
0.208 - -0 .251  
0.117 - -0 .204  
0.044 - -0 .154  

- -0 .127  
- -0 .096  
- -0 .062  
- -0 .030  
- -0 .012  

I -o.oo8(a) 
I + o . o o 2 ( b )  

{ - o . o 1 9 ( ~ )  
+O.Ol5(b) 
+O.O17(a) 
--  0.070 (a) 
-0.00S(b) 
+ 0 . 0 6 0 ( a I  

T h e  r e m a i n i n g  o b s e r v a t i o n s  a re  m e a n s  of  t h e  va l ue s  a t  40 a n d  60 I t / s e c ,  
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TABLE 7. 

COMPARISON OF PRESSURES OVER THE NOSE OF 
TI-IE ~5ODEL WITH THOSE OVER SPHEROIDS 
APPROXIS~ATING TO THE NOSE. 

Take the minor axis of the model to be 10. The equation 

to the ellipse will be (x -- ~) 2 y ..... a2-  -~ b ~ ---- 1 i~ the origin of co-ordinates 

be at the nose of the airship model, ~ the distance of the centre 
of the ellipse from the origin. 

(1) E l l i p s e  t h r o u g h  t h e  p o i n t s  (0 .5821 ,  1 .0943) ,  (1 .7462,  
2 .0896) ,  (2 .3283 ,  2 .4097) .  

----- 10.74.  a ~ 10.55.  b ~--- 3 .98 .  a / b  ~ 2.65.  

0 o 

5 ° 
I0 o 
15 ° 
20 ° 
25 ° 
35 ° 

Pressure 
½pV' 

1 
0"933 
0"765 
0"560 
0"370 

• + 0"209 
--0"015 

M a x i m u m  d i a m .  of  a i r s h i p  m o d e l  

0"19 
0"23 
0'35 
0"54 
0"83 
1.18 
2"10 

(2) E l l i p s e  t h r o u g h  t h e  p o i n t s  (1 .7462,  2 .0896) ,  (4 .0745,  
.3.1432),  (5 .8207,  3 .6496) .  

----- 1 2 . 7 9  a ~ 12.58.  b ~ 4 .36.  a / b  ~ 2.885.  

Pressure 
¢ ~ p V  ~ -- Maximum diam. of airship model 

0 o 

5 ° 
10 o 
15 ° 
20 ° 
25 ° 
30 ° 
35 ° 

1 
0"924 
0"738 
0.524 
0"334 
0.180 

~- 0"063 
--0-020 

0"21 
0.28 
0"40 
0"65 
0"99 
1-39 
1.90 
2.50 


