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Perhaps the most notable episode 
in the whole battle was the flnesse 
displayed in judging the exact mo- 
ment for the counter-stroke. Every 
minute allowed the Allies to become 
inextricably involved with his right 
wing made their eventual destruc- 
tion more certain. Yet there was 
always the chance that the Allies, 
by sheer weight of numbers, might 
cNsh Davout. and thus open the 
way for escape. Only a man of 
iron resolve could have waited that 
last quarter of an  hour. 

Napoleon’s plan fulfllled the Prin-
ciples of Surprise, Concentration, 
Security, Flexibility, Co-operation, 
Economy of Effort and Offensive 
Action. Strategically and tactic-
ally, Austerlitz remains one of the 
best examples in history of the de- 
fensive-offensive battle. 

Commenfs on the Campaign. 
In  the space of three months the 

Grand Army marched across 
Europe, forced the capitulation of 
one army, destroyed another one, 
occupied the enemy’s capital and 
much of his territory, smashed a 
powerful coalition, and dictated 
peace on its own terms. Consider-
ing that there were no railways, 
motor transport or telegraph, that 
the Army had to walk all the way, 
the modem exponent of the blitz- 
krieg has nothing to boast about. 

If it were possible to ascribe the 
remarkable performance of the 
Grand Army to any single cause, 
apart from the genius of its com-
mander, we could perhaps say that 
its success was due to the fact that 
i t  was the only m y  of its day 
which possessed a general staff in 
the true sense of the term. The or-
ganization and functions of the 
Grand Army’s Staff was described 
in detail in “The Rise and Develou- 

ment of the General Staff System.” 
by Major E. W.0. Perry, in AAJ, 
No. 4. As Major Perry pointed out, 
Napoleon employed on his staff the 
cream of the bravery and talent 
available in the Grand Army. These 
men got through an astonishing 
amount of office work, for they had 
the affairs of an empire to consider 
as well as the campaign on which 
they were engaged, yet they rarely 
spent more than one third of their 
time a t  their desks. Napoleon’s 
success was due in no small measure 
to the energy, efficiency and re-
sourcefulness of the staff he gathered 
about his headquarters. 

A notable feature of the cam-
paign was Napoleon’s use of his 
cavalry for deep and medium re-
connaissance and for screening his 
own movements. In  this he was 
eminently successful and ahead of 
any other commander of his day. 
Nevertheless, in reflecting on the 
lessons of the campaign he arrived 
a t  the conclusion that his system 
was deficient in one thing - his 
cavalry could reconnoitre, screen 
and pursue, but i t  could not hold 
the enemy to his ground. From 
this discovery he evolved the ad-
vanced guard of all arms, a body of 
troops which could not only find 
the enemy, but pin him to ground, 
and thus establish a fixed point 
about which the main body could 
be manoeuvred. Much of his sub- 
sequent success was due to the ap- 
plication of this tactical idea. 

I . 
In his earlier campaigns Napoleon 

had commanded relatively small 
forces, seldom more than 30,000 
men. Austerlitz was the first battle 
in which he had handled large 
numbers. and the “Intoxication of 
Victory” appears to have gone to 
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his head. In the following year he 
took another deep draught of this 
heady intoxicant when he  crushed 
Prussia in the whirlwind campaign 
of Jena. 

It seems fair to say that up to 
that time Napoleon’s campaigns, al-
though offensive in the military 
sphere, had been brought about by 
the sheer necessity of defending re- 
publican France against the attacks 
of nations bent upon restoring the 
old order. I t  seems equally fair to 
say that after Austerlitz and Jena 
he took the political as well as the 
military offensive, and that he set 
out to impose his will and his peace 

AUSTERLITZ 

upon Europe, and perhaps upon the 
world, by force of arms. Henceforth 
he saw in the bayonet the solution 
to every international difficulty that 
arose. He was neither the first nor 
the last ruler to discover, amidst 
the ruins of his country, that more, 
much more, than that is required to 
build a just and lasting peace. 

Perhaps in the lonely, brooding 
years of exile a t  St. Helena, Napo- 
leon grasped the inner truth of his 
own statement: “There is one thing 
you cannot do with bayonets, you 
cannot sit on them.” 

[Concluded] 

I -
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ON ARMY EDUCATION 


2 -Making it Work 

Major A. W. John, Director of Army Education. AHQ. 

“ H e  who knows and knows he knows 
Ile k wi.ye - /allow him. 
I le  who knows and knows not he knows 
Ile is asleep - woke him. 
Ile who knows not and knows not he k n o w  not 
Ile is o loo1 - shun him. 
Ile who knows not and knouir he knows no1 
Ile k (I child - teach him.” 

Arab proverb sug- keep them out of mischief! It is not THIS 
gests the limitations of the field of quite as simple as that. The prob- 
adult education and not only in the lem is not so much to get members 
Army. How many people any- enrolled as to get them to work 
where, not knowing, will admit to through their courses to completion. 
not knowing. and, admitting. sum-
mon the effort to learn? Some prior On the other hand, one often 
assessment of this state of things hears the argument: “The men don’t 
will save us all a good deal of frus- want it!” I t  is worth mentioning 
tration. because the unwary enthusiast tends 

to rush to the equally absurd ex-I t  often happens that people who treme by trying to prove that “All have great goodwill towards educa- the men want it.” This sort of thing tion in the services have a miscon- is like name calling; it gets us no-ception of the problems involved. where.Once in Japan we had a suggestion 
that we should endeavour to get all Children do not want schwl! If 
the troops we could enrolled in put to the vote of the majority de-
correspondence courses in order to cision. we might be led into doing 



41 ARMY EDUCATION 

away with our art galleries, public 
libraries, concert halls, museums 
and even our universities. But, 
fortunately, it is not a matter of 
whether the majority want these 
things. 

The most determined philistine 
knows that there is some demand. 
however limited. The rest of us 
should never deceive ourselvcs that 
there is any greater proportion of 
men in the army than out of it spon- 
taneously seeking further education. 
The purpose of the AAEC and all 
who co-operate with us is to en-
courage and expand the demand on 
the principle that more light is bet-
ter than total darkness. . 

The demand in any given unit 
might be negligible, but introduce 
the enthusiasm of one or two mem- 
bers who believe in education and 
have the stamina that outlasts in- 
difference, cynicism and other dis- 
couragements and there will be a 
considerable increase. The extent of 
the increase depends upon the readi- 
ness of members to co-operate with 
the Unit Education Officer. Where 
the “unit attitude” is positive rather 
than negative much can be achieved. 
Even so, it is better not to be over- 
ambitous. An hour tacked onto an 
administrative parade once a fort-
night for  a lecture is more likely to 
be succeisful than calling a night 
parade every week. It is also a 
more effective mcthod than assemb- 
ling a few off-duty nien from time 
to time, 

Suitability of time and place 
should always be considered. There 
was the case of the battalion whirh 
started a winter education pro-
gramme with a reasonable amount 
of enthusiasm. It lagged. and there 
was much discontent. We found 
that they were literaliy chasing 
their troops out of bed and into 

class rooms first thing in the morn- 
ing. The programme never really 
rcruvered from this unfortunate 
start. 

On the other hand we might dcs- 
cribe the formal education pro-
gramme of a US negro regiment 
stationed at  Gifu. Japan, during the 
Occupation. A “Literacy Training 
Plan” was put into operation in 
August, 1948, on a company basis. 
205 men were formed into a com-
pany, with an executive officer and 
platoon leaders. The cadre com-
pany accommodation and a school 
building were taken over and a 
teaching staff organized, consisting 
of eight enlisted men and three de- 
pendants. The object was to raise 
the men‘s educational level to the 
equivalent of Fifth Grade, and by 
mid April, 1949 (eight months later), 
800 men had been graduated. The 
system was then revised and the 
educationally retarded men were 
formed into a heavy mortar com-
pany. 140 strong. Besides normal 
amly training, this company dc-
voted spccial attention to schooling. 
mainly in English and Arithmetic. 
The ratc of progress was approxi-
mately one grade a month. The 
company had a good sports record 
and had been rated the best on 
parade. so that there was little ten- 
dency for other members of the 
regiment to speak slightingly of 
them. 

The question of whether attend- 
ance should he voluntary or com-
pulsory is often discussed. As has 
already been indicated this is 
largely a question of circumstances. 
In the war days we had a weekly 
lecture fixture on a voluntary at-
tendance basis with an engineer 
unit in the New Guinea jungle. It 
used to draw over 90 per cent. 
attendance. This led to the curious 
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situation wherein some of those whc 
attended wanted attendance made 
compulsory so as to get all the 
others in! 

A certain amount of educational 
activity in duty time should be on 
a compulsory basis. Lecture-dis-
cussions on important national or 
international affairs justify this 
treatment, provided the lecturer is 
competent and well versed in his 
subject. There is less reason why 
members should be compelled to 
attend a lecture in what is normally 
regarded as “off-duty” time, al-
though some circumstances may 
make it desirable. 

As to class tuition, compulsory 
attendance should only be resorted 
to in normal duty time over short 
periods for a specific purpose. as, 
for instance, to test the individual’s 
suitability to undergo a course of 
instruction. Nothing lowers the 
morale of a teacher more than to be 
faced with a row of sullen “un-
teachables.” However, it is a sound 
principle that when a man volun-
tarily engages in a course of lessons. 
he should be obliged to see them 
through. We have yet to meet the 
man who has successfully comple- 
ted a course who has not thereby 
achieved some personal sense of 
achievement and therefore of satis- 
faction. 

NOW, an “unteachable” man is an 
incentiveless man. This question of 
incentive is all-important in learn- 
ing anything. The incentive might 
be a desire for promotion, for an 
accurate knowledge of national or 
international affairs, to develop 
some cultural interest, or even to 
acquire an ability to do odd jobs 
about the home. Whatever shape it 
might take, incentive is the key to 
education. 
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What implants incentive? Whether 
it be the requirements for a coveted 
position, a respect for the truth, a 
desire to repair a shortcoming of 
personality revealed perhaps throuah 
a romance or a friendship, or merely 
a need to save money, incentive is 
sown and attention focussed on the 
means of achieving the desired 
fruition. 

Apart from the personal incen-
tives already analysed there is one 
other which might be used to stimu- 
late informal activities, such as de- 
bating, craftwork and essay writing. 
This. of course, is through the 
award of trophies, prizes or privi-
leges. This sort of incentive is not 
the most satisfactory and, in any 
event, its effect is usually short-
lived. 
Now, let us return to consider the 

unit with the negligible demand for 
education and see wshat happens 
with the right leadership. Then 
there is a library; used by say, 25 
per cent. to 30 per cent. of mem-
bers (our AAEC records indicate 
this) even if only for reading ncws- 
papers and magazines. There is a 
quiet room for students, well away 
from the ranteen and other distrac- 
tions. Possibly 5 per cent. of mem- 
bers are studying correspondence 
courses in connection with promo- 
tion requirements, and a further 1 
per cent., or 2 per cent., studying 
subjects other than for promotion. 
Practically all members attend a 
fortnightly lecture on current 
affairs. In this particular unit there 
happens to be a handyman with 
tools interested, let us say, in toy 
making. A group is formed to 
make toys for Christmas. Half the 
married men join and a dozen 
Younger men, for who does not 
Want to give a child a toy a t  Christ- 
mas (Another g w d  idea in the 
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craft department is the Handyman 
Course, as run by the Royal Navy 
Education Service, comprising house 
repairs, boot repairing, electric wir- 
ing. upholstering, and so on.) 

Hidden talent in a unit, a couple 
of hundred strong, is often quite 
wrprisind. The education pro-
gramme might well be preceded by 
a talent quest. The scope, particu- 
larly in craft work, will vary from 
unit to unit. 

Another polnt which is worth 
mentioning is that the tempo should 
be varied. Courses should all have 
a finishing point as well as a start- 
ing point. Nothing should be 
allowed to “drag on.” If the right 
duration for an activity is deter-
mined, phase two, after an inter-
val, should be as effective as phase 
one at the outset. 

The functions of the AAEC con-
cerning purely unit education pro- 
grammes arc to provide advice and 
assistance. both as to tuition (lec-
turcs, etc.) and materials. To serve 
all units and to provide for smaller 
units who can achieve very little in 
thc way of organized activities on 
their own, area education centres 
are needed. On the whole, the 
greater numbers participating pro-
vide wider scope though the co-
hesive factor in unit programmes is 
lacking and a lot more advertising 
and persuading is necessary. 

To illustrate the possibilities we 
might mention our Kure House Edu- 
cation Centre for the BCOF, Japan. 
Here, in addition to the library, 
reading and classroom accommoda- 
tion, we provided a focal point for 
a wide variety of informal activi- 
ties. For much of the time, most of 
these activities were organized 
through clubs of a semi-autonomous 
nature. There were clubs for 

drama, play-reading, art, music (in- 
cluding a choir), photography and 
touring. Each lasted for a period of 
years through changing fortunes, 
and had a greater or lesser degree 
of success. In its hey-day. the 
drama club - “Little Theatre 
Players” - toured all BCOF units 
throughout Japan playing “The 
Hasty Heart” and “Rope,” whilst 
the BCOF Tourist Club only packed 
up after the onset of the Korean 
War and its two-hundredth trip. 

In case any reader should be in 
doubt as to the educational value of 
touring Japan, it should be noted 
that Hiroshima and Nagasaki were 
included, as well as the top of 
Mount Fugi, and that visits were 
made to factories, mines and hydro- 
electric and other industrial plants. 
The club had weekly general mect- 
ings to discuss tours, and members 
submitted articles for our monthly 
journal-“Gen.” 

Beyond area educational centres, 
there is a logical further step to 
Command education centres, where 
short full-time courses could be run. 
These could cover such special 
needs as the schooling of illiterates, 
the training of unit education offi-
cers and full-time E.Os., the pro-
vision of courses in public speaking 
and discussion group method, also 
rehabilitation requirements as the 
need arose. This is a somewhat 
visionary field at present. Like 
many other things, it awaits that 
somewhat elusive factor, a period of 
stability. 

As the reader has observed, we 
take the broader view of education, 
not merely a s  a matter of basic 
schooling, important though that &* 
but as a matter of helping to “train 
the whole man.” As to formal 
education, there is the basic need 
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of a sound grounding in the use of 
the language, written and spoken. 
As Bacon has expressed it - ”Read-
ing maketh the full man, writing 
the exact man, and conference the 
ready man.” We may also recog- 
nize that many an adult attempting 
the more complicated processes of 
reasoning. finds himself stumbling 
for lack of that mental discipline 
only acquired through frequent and 
long attention to exactness of ex-
pression in the language, or con-
centration on complicated mathe-
matical problems. In the field 
where the term “information” can 
be appropriately applied is the 
matter of increasing understanding 

of national and international affairs 
through reading, listening, and dis- 
cussing. Finally, there is the cul- 
tural field, where art and craft find 
expression in a multitude of ways 
from, say, the organisation of a 
dramatic club to the running of a 
handyman course. 

To those of us engaged in the 
work, there is no doubt as to i ts  
value and national importance. This 
may not be so readily apparent to  
the busy officer and NCO preoccu-
pied with problems of training in 
purely military subjects. This as-
pect of the subject will be dealt 
with in the third and final article 
of this series. 

The Moon in War and Training. 

An error occurred in the article ”The Moon in War and 
Training,” which appeared in AAJ No. 39. The last para- 
graph on page 28 should read:- 

“(a) In Melbourne the sun in mid-summer rises and sets 
well SOUTH of the EAST-WEST line. The further 
SOUTH the latitude the further SOUTH of EAST the 
sun rises and sets in summer.” 

Amend your copy now! 



Reflections on ... 
AIR SUPPLY 

of 

ENCIRCLED UNITS 

Translated and condensed by the ”Military Review,” USA, 
from an article by Dr. Theodore Weber in “Flugwehr und 

-Technik,” Switzerland, October, 1951. 

T H E  basic requirements 
:or the adequate air supply of army 
Inits surrounded by the enemy may 
ie stated as follows:- 

I .  A sufficicnt number of trans-
iort planes. 

2. A dependable ground organiza- 
.ion (personnel, cquipmcnt, and air- 
ields) outside of the ring of the en- 
iirclement. 

3. A dependable ground organiza- 
:ion (personnel, equipment, and air- 
ields) inside of the encircled area. 

4. Air superiority over the opera- 
Lional area. 

With respect to the first require- 
nent, the number of planes needed 
lor an air supply operation depends 
in  the needs of the encircled forces 
in the way of rations, ammunition, 
and motor fuel. However, as a rule 
3f thumb, i t  may be assumed that 
a minimum daily requirement of 2.2 
pounds of rations, and an  equal 

amo,unt of ammunition and motor 
fuel, will be needed for every man 
involved. According to this, if 
there are 300,000 men to be sup-
plied by air (such as at Stalingrad), a 
minimum of 600 tons of supplies
daily must be brought in by air. If 
the capacity of each plane is 2 tons, 
then 300 flights each day are neces- 
sary. 

With respect to the second re-
quirement, the ground organization 
must be of such a nature that the 
number of planes required for the 
operation can be manned, serviced, 
and accommodatcd without delay. 
In addition, the airfields must be 
protected against possible air or 
ground attacks by the enemy. 

The remarks made above in re-
gard to the second requirement 
apply in all respects to the third re- 
quirement. 

The fourth requirement is self-
explanatory and does not require 
further amplification. 



Army. which was encircled a t  Stalin- 
grad? The answer to this question 
was given by the Chief of Air Sup- 
ply, Brigadier General Fiebig, and 
the commander of the German 4th 
Air Fleet, General von Richthofen. 
Both of these officers considered an 
adequate air supply a t  Stalingrad 
impracticable, and tried, a t  every 
opportunity, to convince Hitler that 
the Sixth Army should attempt a 
break-out from encirclement. Hit-
ler, however, left the Sixth Army on 
the Volga, having been assured by 
GBring that the L u f t w o f f e  would 
have no difficulty in supplying i t  
by air. (The minimum daily require- 
ments for the Sixth Army were set 
at 300 tons.) That Goring gave this 
assurance is maintained by meld 
Marshal Milch, and the Air Trans- 
port Commander of the L u f f w o f f r ,  
Lieutenant General Morzik. How- 
ever, it is not clear from what source 
GBring obtained the basis for such 
an assurance. Possibly, it was the 
successful air supply of Demyansk, 
which had been carried out the year 
before, but which represented only 
about a third of the effort required 
a t  Stalingrad. 

Available Aircraft. 
At the beginning of December, 

1942, the German Eighth Air Corps 
(Fiebig), which had been assigned 
the air supply operation a t  Stalin- 
grad. had a t  its disposal the follow- 
ing formations: 11 transport groups 
of Ju-52s (a total of some 200 
planes), with a load capacity of 2 
tons for each plane; 2 transport 
groups of Ju-86s (around 20 planes, 
but soon withdrawn from the ope- 
ration). with a load capacity of I +  

Principal Airfields, 
The principal take-off bases for 

the operation were at Tazinskaya 
airfield ( J u - ~ ~ s ) ,150 miles from Sta-
lingrad. and a t  Morosovskaya air-
field (He-Ills), 155 miles from Sta- 
lingrad. 

The equipment mentioned above 
would have been sufficient for bring- 
ing in about 300 to 450 tons of sup- 
plies each day, as long as all planes 
continued to be operational. And 
even before the evacuation of the 
two principal airfields outside of the 
encirclement (Tazinskaya and Moro- 
sovskaya), which was forced by the 
advance of the Soviet forces, during 
the end of December, there were still 
180 Ju-52s and 150 He-111s on the 
airfields. The theoretically required 
number of planes was still on hand. 
In the middle of January, 1943. 
there were 280 transports still avail- 
able, and, by the end of that month, 
the number had increased to 363. 
From these figures, we can deduce 
that the Germans never fell below 
the minimum number of aircraft 
required for the supply operation. 
and that the German aircraft in- 
dustry was able to replace the 
planes which were lost. 

Oprafio?al Readiness. 
However, it is doubtful whether 

the Lnftzvnffe High Command rea-
lized how rapidly operafional readi- 
ness could decrease (especially in 
winter), and how little operafional 
strength by itself. really meant. It 
is operational readiness that is de-
cisive in war, and this is usually 
considerably lower than operational 
strength. 
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With regard to the operational 
readiness of the German lransport 
planes during the Stalingrad ope- 
ration, the following is significant: 

At the beginning of December, 
1942, out of a total of 320 planes on 
hand, only 80 to 90 per cent. were 
operational. 

At the end of December, 1942, out 
of a total of 330 planes on hand, 
approximately 50 per cent. were 
operational (exact figures for this 
period are not available). 

Around the middle of January, 
1943, out of a total of 280 planes on 
hand, only 25 per cent, were ope-
rational. 

At the end of January, 1943, out 
out of a total of 363 planes on hand, 
only 35 to 40 per cent. were ope-
rational. 

At thc beginning of February, 
1943, out of a total of 363 planes on 
hand, only 10 to 20 per cent. were 
operational. 

To have maintained the requisite 
numbcr of planes at 100 per cent. 
operational readiness would have 
required more than 1000 transport 
planes, and the German aircraft in- 
dustry was not capable of such an 
achievement at that time. For ex- 
ample. during 1943, only 887 Ju-52 
transport planes were built. 

What was the cause of this low 
operational readiness? The two 
principal reasons may be listed as 
bad weather - with its resultant 
snow-covered runways, extremely 
low temperatures, and icing condi- 
tions - and a lack of equipment for 
warming the engines and de-icing 
the aircraft. 

Air Acfirify. 

Starting around the first part of 
Decemker, 1942, air battles over the 

encirclement became more and more 
frequent. because the Soviet Air 
Force was attempting to prevent the 
arrival of supplies into the en-
circled forces. However, up to this 
time, the Germans seemed to have 
hnd air superiority. Also, begin-
ning about the same time, bad 
weather was making itself felt in 
the operation of the Litftrlviffe, and 
this reduced the number of missions 
which could be flown each day. For 
example, on 5 December, 1942, only 
28 planes fiew into the encircle-
ment. The high point of the air 
supply operation was reached on 19 
December, 1942, when 154 planes 
flew in with 290 tons of supplies; 
hut this was still 10 tons short of 
the estimated minimum require-
ments for the Sixth Army. 

A few days previously, a relief 
army (the German Fourth Ar-
moured Army) had launched attacks 
in an effort to reach the encircled 
force. In spite of the efforts of the 
relief army, the continuation of the 
air supply and the attacks of the 
German bombers were considered 
vital prerequisites for effecting the 
break-out, but bad weather de-
creased bomber and transport acti- 
vities appreciably. 

Forced Wifhdrawds. 
On 25 December, a series of with-

drawals was made to keep the air- 
fields outside of the ring from being 
overrun by the Soviets. This in-
creased the operating distance of 
the Ju-52s by some 117 miles, and 
the He-111s by some 93 miles. A t  
the same time, Soviet air attacks on 
the airfields increased the losses of 
the German transport planes. 

To offset these losses, new long-
range planes were delivered from 
Germany. They were Fw-ZOOs, He- 
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117s, and Ju-ZgOs, all of which re-
vealed certain defects. As an ex-
ample. the Fw-200s had too great a 
rate of fuel consumption, and were 
plagued with carburettor troubles, 
which resulted in many of them 
catching on fire. 

In order to cope with Soviet air 
superiority, the fighters of the 4th 
Air Fleet were reinforced with ad- 
ditional aircraft. However, Soviet 
air activity soon brought about the 
disintegration of German fighter air- 
craft, and the Ju-52s and Fw-200s 
were forced to suspend operations 
during daylight hours. Only the 
He-111s were still able to fight their 
way through to the encircled forces, 
but, even a t  that, they were unable 
to land within the encirclement. 
From 18 January on, air supply was 
possible only by dropping containers 
by parachute. 

Concludons. 
During the entire air supply ope- 

ration at Stalingrad (from 24 No-
vember, 1942, to 31 January, 1943) 
4,500 to 5.000 flights were comple-
ted, 6,591 tons of supplies were de- 
livered (approximately 96 tons a 

day), and 50,000 wounded troops 
were evacuated from the encircle- 
ment. 

Although some 500 aircraft were 
lost during this operation (which, 
from thc standpoint of numbers only, 
was equal to the entire German air- 
craft production of transport planes 
during 1942), it did not achieve its 
aim and purpose: the air supply of 
the German Sixth Army until the 
arrival of relief forces. There is no 
need of repeating the reasons for 
this failure. The air supply of Sta-
lingrad bore, from the very bcgin- 
ning, the characteristics of a gamble, 
because the l..tiftiwffr High Com-
mand ignored the requirements for 
the successful completion of such a 
large undertaking. German aircraft 
production was not adequate for the 
maintenance of the operational 
readiness of the transport fleet. A 
secure ground organization, both 
outside and inside of the encircle- 
ment, did not exist, even during the 
initial phases of the operation. In 
addition, although the Germans had 
air superiority in the beginning, the 
Soviets were able to take over con- 
trol of the air and retain it. 




