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a great number of comparatively light-weight bombs. 
The moral effect is greatly enhancE\d when the airplanes 
fly over, following each other, 15 or 30 minutes apart. 

(B) Airdromes.-When attacking airdromes, bombs 
will be used against personnel and their splinters are 
meant to wreck airplanes and engine as well . 

Day airdromes will be attacked, at a time when visi
bility is at its best (dusk or moonlight). 

Night airdromes will be attacked whenever any activ
ity is anticipated, and the attacks will be made when 
night sets in, so as to hinder the starting off of aii·planes. 

(C) Railway stations.-Any kind of bombs come in use
ful, preferably high capacity demolition bombs. 

The bombing airpfa.nes will be sent over the objective 
a.t intervals, the entire night. · The best crews will be 
sent off first and deal out early, the mo~t severe and in
tensive bombardment., so as to get the tracks out of re
pair from the start . 

(D) Factories and ammunition depots.- Bring into use 
the biggest bombs, with maximum delay action fuses, 
at the time of night when visibility is at its best. 

Choice· of itinerary.-This choice is based: 
1. On the necessity of avoiding collisions b
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etween air
planes flying over the same region. To that end, limits 
will be assigned to each squadfon, by the group com
mander. For the same reason, the outward journey and 
the journey back will he made along different courses. 
In certain cases, a change of altitude may he enough . 

2. On the following up of planimetric details which 
stand out best by night. · 

As a general rule the observer will not lose sight of the 
ground a single minute. H e follows the course of canals, 
of rivers, the long straight roads, the outskirts of woods. 
The itinerary will be chosen accordingly. But this 
method is very hard to follow in regions where the pro
jectors are very active. It is easier in this case to make 
straight ahead for the objective, its direction being shown 
by a succession · of landmarks in the same vertical plane, 
which succession of landmarks in this case will be the 
flashes of signalization headlights. 

3. On the best ways of avoiding the antiaircraft guns 
and of stealing through to the objective. 

Even across the best protected regions there always are 
more or less narrow channels through which airplanes may 
be defiled from the guns and projectors. The site of these 
channels can be found out by drawing on a map of anti
aircraft positions the zone of effective action of every 
battery and of every projector. 

STUDY OF THE ITINERARY AND OF THE 
OBJECTIVE. 

Before any bombardment raid is carried out the squadron 
co=ander will muste1: the pilots and observers, deliver 
to them their orders, and with the hel_p of the intelligence 
officer guide them in the caref4l preliminary stuay of 
their mission. · · 

This preliminary study is of paramount importance. 
The crews will make a study of both itin';)rary and 

objective, as they will have few· opportunities of studying 
their maps on the flight. 

Map of lights.-In friendly territory this map will in
clude a certain number of luminous signals easy to detect. 

(a) Signalization headlights showing the direction of 
the objective. 

(b) Luminous signals within the sector. 
(c) Infantry rockets, which show up 'an accurate outline 

of the lines. 
During the attacks artillery bursts play the same part. 
On enemy territory the map of lights includes: 
(a) Villages, factories, lighted up railway stations. As 

a rule only the first airplanes to cross the lines benefit b y 
them, as all lights are put out as soon as warning is given 
of their coming. 

(b) Searchlights. 
(c) Lighted up airdromes. 
Planimetric details .-The observers will bear in mind 

the foremost of the planimetric details, so as to make them 
out when flying over them. 

These details vary according to the season, the region, 
and the visibility; for instance, a wood, which is an im
portant landmark in a cultivated country, is not a typical 
feature in a forest land ; a straight road, which stands out 
in dry weather, will not show after a rainfall. It will be 
the squadron co=ander 's duty to bring to the observer's 
notice any such detail. 

/These important points will first of all bE. carefully 
studierl on the map so that the crews will be wdl informe~l 
of their respective distance to the objective. 

To this end each observer will draw from memory a 
rough sketch of the region, showing all details brought to 
notice by the squadron co=ander, and he will practice 
keeping to scale. The same details will b e studied from 
big scale maps and chiefly from photographs. At times it 
will even be possible to build up from these photographs 
the whole of the itinerary. This is by far the mpst inter
esting and the most faithful part of the preliininary study. 

Each observer will devote himself so much to the study 
of photographs and panoramic views that he will be able 
to pick up his way through enemy territory just as easily 
as if he were flying in the vicinity of his own airdrome. 

Reconnoitering missions .- Th e squadron co=ander will 
point out to the observers the different spots which they 
have to reconnoiter and to watch closely- such as woods 
in which bivouacs are supposed to be hidden, 'railway 
stations, and railroad tracks. • 

The ob.servers-will bear in mind that the reconnoitering 
mission, which is a joint part of every bombardment raid 
is of the utmost importance and that information gathered 
may be very farreaching. When flying over a zone of 
attack the observer who is well trained to night observa
tion can tell at a glance by the difference of light and 
activity along the roads and railroad tracks upon which 
sector the enemy means to concentrate its endeavors. 

It is therefore indispensable that before they start on 
their raid tl;ie 'observers should .be acquainted, through 
t he squadron co=ander or the intelligence officer, with 
all information which may contribute to the success of 
the reconnaissance. 

Summary.-The crews will sum up on a small board all 
. information resulting from the study of the itinerary. 

These notes of information wiH be completed by the reck
oning of time needed for flying over every successive stage 
of the way. 

This board will be used as a memorandum durino- the 
expedition and will be found more useful than the° map 
and much easier to refer to. 

Objective.-The objective will be studied in the same 
way as the itinerary, from maps and plans at the greatest 
possible scale, then from photograpb.s. 
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As a rule the most important objectives are so well 
surrounded by searchlights that the observers are nearly 
unceasingly blinded by the glare and can only catch 
occasional and far between glimpses of them, which makes 
it imperative that the study of photographs be carried 
out with minute care, as the slightest detail just seen 
between two beams of light must be enough to settle 
app\'oximately the center of the objective. 

Sketches chalked on the blackboard from photographs 
and drawn from memory will complete the study. They 
will afford the squadron commander with the best way 
of making sure whether the observers have sufficient 
knowledge of the aspect of the objectives. 

The observers will go every day to the operations office, 
refer to the photographs, study the objectives, and keep 
themselves continually informed of matters of interest 
to them, such as maps of airdromes, antiaircraft guns, 
lines of communication, etc . 

CHAPTER V. 

CARRYING OUT OF A MISSION. 

The carrying out of a bombardment mission means two 
different propositions: 

1. Following the itinerary up to the objective. 
.2. Bombing the objective. 

ITINERARY . 

Over the friendly zone.-The crew will pick out its way 
by means of the signalization headlights, knowing their 
location and distinctive signals. As a rule, a certain 
number of headlights are in a line with the main objective. 
The crews, when reaching the vertical of these lights, 
make out which point of direction th~y "ill make for 
(usually a star), and according to the time elaspod before 
they reach the next light, they can approximately reckon 
the time it will take to reach the objective . 

Over the enemy zone.- The crew will proceed on its way 
according to the preceding method , flying straight ahead, 
or else, and it is the best, when possible, by holding to its 
itinerary without losing sight of the ground. 

Both methods, in case of need, will be combined. 
l'il'h.en · the ai.rplane, reached by the searchlights, can 

not keep to its course, it will strive to keep to its direction 
(by making for the same star, though swerving to and_from 
so as to disturb the aim of the batteries). The observer 
will compute by time, the approximate distance covered, 
and strive to find out its bearings when out of reach of the 
antiaircraft guns. 

If the crew loses its way, · or when flying over sea or 
clouds, it will resort to the same method. 

It is impossible to lay out absolute rules as to the way of 
following an itenerary ; the way changes for every expedi
tion according to atmospheric conditions, visibility, 
activity of antiaircraft guns, etc. 

Experience is the only guide, under such circu mstances, 
and crews made up of men of long standing experience 
will succeed in their mission on especially rough nights 
when green obseTvers would have most certainly lost their 
way. 

For reconnoitering purposes a properly trained crew 
will divide the work. The pilot brings up to the observers' 

notice all lights and luminous signals which he sees; the 
observer .tries to make out, when looking clown vertically, 
the smoke of trains, the lights of bivouacs or convoys. 
H e enters in his log book any information gathered by 
him or his pilot. · 

He completes his observation with the help of field 
glasses. It frequently occurs that lights, which the naked 
eye can not make out, when seen through field glasses, 
prove to be the lights of an airc!rome, of a railway station, 
of a conflagration. In the same way, it is only with the 
help of field glasses that can be made out the number of 
lights of a convoy, of a railway station, etc. 

THE BOMBARDMENT. 

The crew carrying out a night bombardment raid will 
bear in mind that if its fire is inaccurate, its previous 
efforts have been in vain. 

It usually is when the airplane nears t he objective that 
antiaircraft guns are most active. Taken up by the 
searchlights, by the batteries and the machine guns, 
nevertheless the crew must keep cool and take its aim as 
if practicing, without cutting off short and dropping the 
bombs anywher~. 

'l'he crew will : 
1. Fly the airplane into the wind when within 2 or 

3 miles from the objective and follow a straight course 
before dropping the bombs. 

2. Reach the objective flying at a steady rate of speed 
(the airplane being held to a determined incidence), and 
the wings reaching at sa~e angle over horizon line . 

3. Drop the bombs in trai ls so as to lay the objective 
between. 

If the observer believes he is not passing right vertically 
over the objective, he will warn the pilot, and the crew 
will start to aim again. 

SPECIAL MISSION. 

Some particularly well-trained' crews can be intrustecl 
with special missions. 

These crews have to deal, at low altitudes, with objec
tives of the greatest importance, but too small to allow 
for an effective attack by any grouped formation . 

These are: 
1. Trains and convoys. 
2. Determined points on railroad tracks (such as switches 

viaducts, tunnels, etc.). 
3. Certain airclromes. 
The attack will be by stealth. The pilot will slow clown 

his engine long before coming within reach of the objective 
and glide clown silently to about a hundred yards from the 
earth. The observer , as it were, will lay by hand his 
bombs on the objective. Immediately afterwards, the 
airplane will climb up again to normal altitude .' 

When attacking trains, the track will be wrecked by 
thick trails of bombs layecl about 100 yards in front of the 
engine, so that the train will jump the track. The attack 
on airclromes will be attempted with incendiary bombs. 

In every case, the observer, after his bombs have been 
dropped will fire his machine gun on the objective, while 
the airplane is climbing back to its normal height. 
Machine-gun fire will also be directed upon convoys and 
bivouacs. 
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