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As this investigation of the range is the more diffi-
cult, observers must be warned against certain methods
which are to be absolutely avoided—

Never identify the range of a point hy com-
paring it with that of 2 near-by not gié, situated on
a different alignment.

If these two points are”
height, the deformations due
Talsify  their  apparvent  rel
farthest away ean even seem nenrer,

point farther away.
Examwere (fig. D.—Suappose
and B, A being nenrer the ballog
It can happen that, in oblique
its image B and A its i,,‘au&;:a A
image B is more than that of A
observer will be tempted to believ
nearer him than the tree A
All obligue align
range must be absolu éé
Oblique  alignment means
points on the map and not pasal
zonta A projeetion of thel Balioon.
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map two poinfs so p
tween them p vjeetive, visualizing
this line on the terrain, and placing the objective at the
intersection of this visualized line and the direct align-
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ment.  This result, which would be accurate if the
ground were absolutely flat, is nmde erroncous by the
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unevenness of the terrain. On account of this, the
oblique alignment does not pass, in oblique vision,
through the same points as its horizontal projection
on the map.

F i.g.-.’?’ c. ,o-"'°"m°

Examere (fig. 3).—On the map C is the objective,
A and B two points so situated that the line AB passes
through C, and EF the direct alignment, or the line
balloon objective. The line AB coincided on the ter-
rain, with the trace of the vertical plane passing
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through A and B. TIn oblique vision (fig. 4) it is differ-
ent. The line A’C'B’ ig a curve which follows the
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|
Fig. 4

irregularities of the ground, and the point ¢ is not on
the oblique alignment A’B’.

LOCATING ON THE MAP AN OBJECT SEEN ON THE
GROUND.

1. Determine first on the map the approvimate
region where the objective is seen.

A result which you can obtain very quickly, thanks
to the points which you had found in your fivst recon-
naissance of the terrain.

ELV——
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2. Inwestigation of direction.

This eoperation eonsists in determining the align-
ment of the objective.  As this alignment is a straight
fine, you only have to know two points.  One of them
could be the horizontal projection of the halloon; but
vou must realize that this position is always changing
a little, and it is hard to determine it with absolute
preeision. 1t is belter to carry on the operation inde-
pendent of this position, which means applying the
following method:

Choose on the alignment of the center of the
ohjeetive two points, one over and one short
and easily identifiable on the map. Draw with
a peneil in the région of the objective the align-
ment thus obfained. These points should be,
as far as possible, precise details of the terram,
such as a corner of woods, an angle of a house, a
place where roads or trenches eross, an isolated tree,
ete.  When the alignment of the objective does not
pass through any such points, the difficulty can be
overcome by determining in what proportions it cuts
a known clement, such as an edge of woods or a hedge,
provided this element is plainly perpendicular
to the direction of observation.

This direction can be approximated to the extent of
the thickness of the pmwii mark. On its aceuracy the
final result depends.  The difliculty lies in materializ-
ing the aligmnentwtlmt is, the vertical line through
the center of the objective—in order to lessen the-
chances for mistakes. Student observers should have
frequent practice in this exercise.
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When the point to be found is near the edge of the
map it is sometimes necessary to take both reference
points between the balloon and the objective; this
should be avoided as mueh as possible, because 1§ is
apt to be less exact than when the objective is brack-
eted hy its reference points.

Thus (fig. 5), two relevence points A and B deter-
mine the alignment AB, O, the objective, is situated
at gome point between A and B, An error AA’ in the
spotting of one of these points leads to a smaller error
in the position of the objective OO’ -—that is, smailer
than AA’.

On the other hand, let both the sefe nm(‘ points
“a’ and “b7 (fig. 6) be situated short of the obiective
O, “a” being nearer the objective and b’ neaver o the
balloon. AP evror an’ in spotting “a’ leads to an

sevor OO the objective greater than aa’. Notice
that this ervor diminishes as A’ approaches O, thus

“a’ being as ay, the error aa’, equal to na’ lmd&; to
an error OO’ in the objective, less m::n GO, We

if we would

would thus obiain an analogous r
Tory o
1 4

move the p()int B

arther away.

choose one as noear ‘?{::w oh
the other as near

3. Tnvesti
[dentify details of the terpain
short of the objective on the alivnment, Narrow this
bracket down sten by step; situate the objective on
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the map according to ils relative distance {rom the
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two mnearest, 1dentifishle reference points,
account the deformations due to the laws of The dangers against which I warned vou before in
and the relief of the ground, connection with the investigation of range apply in
n this case also, so it is unuecessary to repeat them,
li o+ : When the two last identifiable reference points are
' : some distance from each other, the situation of the
¥ ’ : objective has a possible error, of which you know the
size according to the distance befween the two refer-
snce points; it might be interesting to remember this
in case different information is obtained on this objec-
/ , tive from that obtained in the balloon.

This error can be considerably diminished if you
use o vertical photograph; the investigation can then
be carried on by the same method as on the map, with
greater precision. In the case of a battery, particu-

i larly, it is for the observer to find the position of each
’ ' piece.

In ecase, on asccount of dead ground or of a mask
before the battery, the observer sees the flashes or
the smoke without seeing the battery itself, he should
mark the exact alignment in which the flashes or
smoke are seen, and determine the bracket in range—-
that is, the reference points nearest the objective
which are eclearly over and short. This document
compared with other information can facilitate the
identification of the battery.
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b g ’ OBSERVATION OF FIRE,
. If V}ou h'&vg a vertical photograph of the region The observation of fire is essentially the following
trace the .&hgnmeut on this photograph and mak: the’ operation, repeated for each shot or salvo: Locating
Investigation in range by the same means ’ on the ground the position of one point, which is the
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point of burst, and announcing its situation in refer-
ance to anolher point, which is the target.

But it has been demonsfrated that it is Smposgébié,
without using the map, to determine the error in
range of one point relatively to another point not on
the same alignment.

The ()g:)ez‘afifm must consist in:

’1 Spotting on the map the point of burst,

. Heading its position in reference to the target.

lnn observation of the burst-—~that is, the spotting

of the point of impact—is the same whether the
observation is direct or Iateral,

Q

L. PREPARATION OF THE FIRE,
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map or on the photograph. (It is well to put the.
graphic scale on the photos.)

The delicate part of the operation consists in seeing
the shot at the moment of burst. One must try to
spot the apex of the inverted cone formed by the
burst, without paying any attention to the more or
less considerable cloud of smoke which follows and
which will cause mistakes if the burst was not seen
immediately. The method of situating the point is
the same ag that deseribed above. :

For the direction, one reference peoint is enough,
beeause one can consider the hvnmer t of the point
as practically parallel to the ba I%n carget. For the
range, a rapid study of the terrain before the five is

sufficient to allow the observer to know the reference
points by which he can guu’w himself. Fls eves
must never leave the point of burst wntil he has
fixed well in his mind is siuzauon n reference to
appropriate veferencs points. Not to do this would
lIead to errors and to loss of {ime while he has to find
the point again with his glacses to study it some
more,

When the cheservation is direct, the direction of the
burst is, of course, known as soon as it is seen.  When
the observation is lateral, it is well to remember that
the line battery-target can not be materialized on the
ground beeause it is in reality an obligue alignment,
leading to the same errors which we have discussed.
[t follows all irvegularities of the ground and, on
account of this, can not he followed exactly in chlique
vision.
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Particularly around batteries, the ground is often
very irregular. There may even be little spaces of
dead ground, caused by hollows which the map does
not always show. The above methed, applied with
the help of photographs, allows you to avoid errors
resulting from the existence of these hidden parts.

PRACTICAL ADVICE.

1. Work silting down, with the mayp on your knees and
leaning against the edge of the baskel.

This position is preferable to all others, because it
allows the observer—

(1) To correet with his head and shoulders the
movements of the basket.

() To have the map always before him. He can
consult it at any mowent, mark the necessary align-
ments without loss of time, use it as a desk for draw-
ing or taking notes, or as a wind shield when looking
at photographs.

The observer who works standing up must either
pick up his map from the bottom of the basket every
time he needs it, which is out of the question, or fasten
it outside the basket; the latter solution is inadvisable,
it necessitates working in the wind when the map is
referred to, and every time the observer turns to look
at his map he disturbs the equilibrium of the basket.

It is advisable to work standing up only on days
when there is practically no wind, and the balloon =
continually turning and never becomes oriented.
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2. Have always within reach o flat rule, a pencil, and
a duodecimeter rule.

To be able to trace an alignment on the map with
precision, the rule must rest on a firm surface. This
happens when the map is mounted on a doawing
board; when it is mounted on a frame with rollers, the
frame should have, between the two thicknesses of
the map, a hoard level with the edges of the frame on
which the rule can slide with its whole length on the
map. )

With a hard pencil, well sharpened, precise and neat
aligniments can be drawn.

The duodeenneter rule is for measuring distances on

photogravhs and on the map; chiefly In observations
of fire.

3. Hold the field glusses with both hands.

This advice, sometimes ignored by observers with-
out expesience, has a great influence on the accuracy
of mfomm‘uon. When an observer holds the glasses
in one hand, it is much move difficult for him to cor-
rect the movements caused by the balloon and to con-
centrate on a point. 1t is very mmwortant, thecefore,
to hold the glasses fizmly with both hands, especially
when you are making a delicate observation or when
vou wish to study an “objective’ in detail.






