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FIRE FOR EFFECT.
BY CAPTAIN FRANCOIS ADOLPHE TREGUIER.
Translated from the French by Lieut. Col. Ernest Hinds, 5th F. A.
INTRODUCTION.

The proving-ground firings conducted at the time of the adoption
of the 75-mm. gun gave results which were surprising as regards
effect of fire. With ranges varying by 100 meters, the percentage of
hits obtained was such that the target was surely put out of action
regardless of its position in the beaten zone. Consequently, it was no
longer necessary to adjust the fire with great precision; it sufficed to
enclose the target in a wide bracket and to beat this zone as quickly
as possible using ranges varying by 100 meters from range to range;
whence the progressive fire, which at that time was considered to be
the normal fire for effect.

But it was soon seen that, taking into consideration the visibility and
the vulnerability of the objectives, those tests had been made under
conditions which differed too greatly from those of actual service. Lines
of standing figures clearly visible could no longer be considered as
fairly representing infantry in battle, any more than batteries whose
personnel was entirely unprotected could represent modern artillery.
Further experiments were then carried out under conditions more nearly
approximating those of the battle-field and the percentages of hits
obtained were notably smaller.

Moreover, masked fire gradually came into use, and it began to be
charged against progressive fire that beyond the crest, as the ranges
increased the points of burst were farther and farther from the ground
and, consequently, the shrapnel sheaf became more and more
ineffective.

*By permission of the French publisher, Henri Charles-Lavauzelle, Paris.
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Finally, the opponents of progressive fire called attention to the
impossibility of observing the different salvos, and also to the fact that
in many cases the expenditure of ammunition was too great. So this
kind of fire soon lost its former vogue and some officers even went so
far as to demand its complete suppression.

Without going so far, the Provisional Regulations of September 8th,
1910, have nevertheless confirmed the tendency toward a less extensive
use of progressive fire, by prescribing that, far from being, as was
formerly the case, the kind of fire for effect to be used in nearly all
cases, "it should be employed only when it is essential to obtain a
certain effect in the shortest possible time, either because the target is
important and liable to disappear at once, or because it must be struck
before it can get into action."”

Doubtless, the cases where a certain effect must be obtained as soon
as possible will still be numerous in war, and consequently occasions
requiring the use of progressive fire will be frequent. But outside of
those cases specially designated, progressive fire is being replaced by
fire by salvos or by rafales of echelon fire,* "a very flexible method,
economical, permitting the rate of fire to be regulated at will, allowing
the captain to adapt his corrector to the configuration of the ground and
to observe each salvo or rafale in such a manner as to enable him to
narrow the limits of his bracket."

This phrase of the Regulations leaves to the battery commander
the greatest initiative; but, on the other hand, it implies that the
obligation rests upon him of being able to determine in each
particular case the kind of echelon fire which seems best suited to
the situation.

In this fire the ranges may vary 100, 50, or even 25 meters; the
change in the corrector varies with this variation in range. These two
elements—the variations in range and the changes in corrector—vary
with the form of the terrain on which the target is found. These
differences in the topography sometimes cause considerable variations
in the distance beyond the crest of the points of fall and in the
effectiveness of the shrapnel sheaf. Therefore, it is indispensable that
the battery commander should have thoroughly studied beforehand all
of these factors as well as the probable theoretical effect that may be
obtained from each kind of echelon fire.

* For the sake of brevity, Tir Echelonne will throughout this article be translated Echelon Fire,
i. e., fire for effect in which the ranges are increased or decreased in arithmetical progression. For

example, 2850, 2875, 2900, etc.; or 2700, 2600, 2500, 2400, etc.; or, 3000, 3050, 3100, etc.—
Translator.
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The board of officers which formulated the new Field Artillery Drill
Regulations was undoubtedly correct in saying in its very able report,
explaining and justifying the changes made, that "the useful effect of a
battery is not always measured by the actual effect of its projectiles, and
factors independent of the technique sometimes intervene in the conduct
of fire. The effect itself depends upon the vulnerability of the
objectives, and the latter, varying with the range, form and mobility of
the objectives, requires that the means of reaching them be modified
accordingly. Finally, there are as many particular cases of fire as there
are targets."

So, let us not foolishly lay down fixed rules for fire for effect; for in
order to be able, from a thorough knowledge of the subject, to select
that particular kind of fire which is best suited to the conditions of the
case, the battery commander must have made that previous study that
we have just indicated.

The great latitude of initiative properly left to him by the
Regulations does not authorize him to adopt by mere chance or at his
own caprice sometimes one kind of fire, sometimes another. The
right to the use of initiative is by no means the right to use it
ignorantly. It is, therefore, the manifest duty of every officer to study
most carefully this question of fire for effect, a question of the
utmost importance since, in a word, it sums up the entire action of
the artillery.

At target practice, the principal thing taught is fire for adjustment.
The lack of ammunition rarely permits us to execute fire for effect.
Of course, the battery commander is sometimes asked what kind of
fire for effect he would use in following up his fire for adjustment,
but owing to the fact that this is only fictitious fire and, also, because
of the frequent necessity of hurrying the practice somewhat, the
question of fire for effect is often not sufficiently clearly brought
out. It is to be feared that the officer who has not given thorough
study to this question may uselessly throw away a large part of his
ammunition.

The object of this paper is merely to facilitate this preliminary study
of fire for effect, to cause officers to think over some ideas which,
perhaps, may be new to a certain number of them, and whose discussion
may enable them to determine from a more thorough knowledge of the
subject, the kind of fire for effect which appears to be most appropriate
to the situation.
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SUBDIVISIONS OF THE SUBJECT.

This paper comprises the study:

Ist. Of the comparison of the probable theoretical effects of the
different kinds of fire for effect;

2d. Of time fire against artillery located in rear of covering crests.

3d. Of fire with explosive shell against artillery which is masked and
against artillery which is visible;

4th. Of fire against a target situated on ground sloping down towards
the battery;

Sth. Of fire against obstacles.

CHAPTER 1.

COMPARISON OF THE PROBABLE THEORETICAL EFFECTS OF
THE DIFFERENT KINDS OF FIRE FOR EFFECT.

ARTICLE I.
Definition of Probable Theoretical Effect.

If, with a given elevation, we fire a very great number of percussion
shots, we will obtain as many different trajectories whose points of fall
will be grouped about a certain mean point O. The trajectory having its
point of fall at this point is called the mean trajectory.

If the above firing is executed with time fuzes, the effect obtained upon a
target in the open is a maximum when this target is exactly at the mean point of
fall, O. If we represent this maximum effect by 1, the effect that will be
obtained upon the target placed at various distances from the point O will be
approximately represented by the figures of the following scale:'

15 .50 1 75 50 30 .18 .10
100 50 0 50 100 150 200 250

If instead of a great number of shots we fire a small number only, as
in a firing for effect, it is very evident that we will not necessarily
obtain upon the target the effect indicated by the scale.

A priori, we are in absolute ignorance as to what this effect may
be; but, as we know that if the firing were sufficiently prolonged we
would obtain this relative effect, we are justified in saying that in

'Result of experiments made at Pontarlier. See Colonel Fayolle's Course of Artillery (War
College).
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the fire of a small number of shots the chances are greatest that we shall
obtain this effect; in other words, it is the probable effect.

ARTICLE II.
Possible Situation of a Target within a Bracket.

The mean height of burst in fire for adjustment being one mil, the
mean interval of burst E'C (fig. 1) or E'|L is about 27 meters for mean
ranges. Consequently, the target which has been located beyond the
short burst and this side of the long burst can be only in the zone E'E',,
that is to say at most at about 25 meters short of the short limit C, and at
about 30 meters short of the long limit L.

Fig. 1.

It should be noted, moreover, that when the target is in one of these
extreme positions the chances, on account of dispersion, are greatly
against the four shots of the salvo being all short or all long, a fact
which indicates the particular position of the target.

As we are nearly always ignorant of the location of the target
with respect to the limits of the bracket, we will suppose that this
target occupies the different positions which it may have within the
bracket, and by means of the dispersion scale shown above we may
compare the probable effects obtained by the different kinds of fire.

We shall make this comparison only for firing in which there are no
changes to be made in the corrector; firings in which changes in the
corrector are required will be considered in a later chapter. Also, when
we compare the probable effect of two firings, we shall always consider
that each of them has been executed with the same number of
projectiles, or, if this is not possible, we will calculate the probable
effects as proportional to the number of projectiles fired.

Thus, for example, we shall, a little later on, compare echelon fire
where the ranges vary by 100 meters, using the two elevations
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2600, 2700; and another in which the ranges differ by 50 meters, using
the three elevations 2600, 2650 and 2700. We shall consider the first as
executed with three salvos for each elevation and the second with two
salvos for each elevation. If we represent by E the probable effect at 2600
in the first case, it will be represented by 2/3 E in the second firing.

ARTICLE III.
Echelon Fire over a 100 meter bracket (2600-2700).

The echelon fire may be executed in several ways:

Ist. Firing A: the ranges differ by 100 meters, using the two limiting
ranges 2600 and 2700.

2d. Firing B: the ranges differ by 50 meters, using the elevations
2600, 2650 and 2700.

3d. Firing C: the ranges vary by 50 meters using the two elevations
2600 and 2650 only.

The target may be at the ranges 2575, 2600, 2650, 2670.

Let us suppose, for example, that it is at the range 2650.

Firing A: Probable effect at 2600 (3 salvos): 0.75
2700 (3 salvos): 0.50
Total: 1.25

Firing B: Probable effect at 2600 (2 salvos):2/3 of 0.75=0.50

2650 (2 salvos):2/3 of 1.00=0.66
2700 (2 salvos):2/3 of 0.50=0.33

Total: 1.49

Firing C: Probable effect at 2600 (3 salvos): 0.75
2650 (3 salvos): 1.00

Total 1.75

If we make similar calculations for the various possible positions of
the target, we will obtain the following comparative table:

Possible position of the target Mean
2575 2600 2650 2670 probable
effect.
Firing A -------- 0.75 1.15 1.25 1.35 1.12
Firing B -------- 0.72 1.10 1.49 1.50 1.20
Firing C -------- 1.07 1.50 1.75 1.55 1.37

This table shows, other things being equal:



FIRE FOR EFFECT 11

1st. That echelon fire in which the ranges differ by 100 meters has a
smaller mean probable effect than one in which the ranges differ by 50
meters.

2d. That firing B which is generally employed when echelon fire
with ranges varying by 50 meters is used to cover a 100 meter bracket,
has always a smaller probable effect than that of Firing C, even in the
case in which the target is as close as possible to the long limit of the
bracket.

ARTICLE IV.
Echelon fire over a 200 meter bracket (2600-2800).

The firing may be executed as follows:
Firing A: Ranges differ by 100 meters, 2600, 2700, 2800.
Firing B: Ranges differ by 50 meters, 2600, 2650, 2700, 2750.
By calculating the probable effects of each of these firings for the
different possible positions of the target, we obtain the following table:
Possible position of the target Mean
2575 2600 2650 2700 2750 2770  probable
effect.

Firing A --------- 1.00 1.53 1.66 220 206 2.14 1.76
Firing B --------- 1.07 1.65 240 275 255 223 2.11

The table shows once more that the probable effect of fire where the
ranges vary by 100 meters is always smaller than that in which the
ranges differ by 50 meters, whatever may be the position of the target
with respect to the limits of the bracket.

Must we conclude from this that when we are to use echelon fire
over a 200 meter bracket, firing with 100 meter echelons is
prohibited and firing with 50 meter echelons must always be used?
Certainly not. The battery commander may have in any particular
case reasons for preferring the 100 meter echelon. But if, a priori, he
has no such reason, since the firing with 50 meter echelons has a
greater probable effect, that is to say, has greater chances of giving
more effect than firing with 100 meter echelons, it would be best to
adopt the first method.

ARTICLE V.

Echelon fire over a 400 meter bracket (2400-2800).

A target is behind a mask. We have found that 2400 is short with
respect to the mask and 2800 over with respect to the target.
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Let us suppose that on the account of the difficulties of determining the
200 meter bracket, the battery commander decides to employ, not
progressive fire, because he wishes to try to observe his salvos, but an
echelon fire covering a 400 meter bracket.

Over so large a bracket the ranges will vary by 100 meters and not
by 50. The firing, using 50 meter echelons, would be much too long
and, moreover, with the same number of projectiles it would give a
probable effect very slightly greater than that using 100 meter echelons.

We have calculated the probable effects obtained on the one hand by
firing with 100 meter echelons at the ranges 2400, 2500, 2600, 2700,
2800, two salvos at each range, and on the other hand by firing with 50
meter echelons at the ranges 2400, 2450, 2500, 2550, 2600, 2650, 2700,
2750, 2800, firing one salvo at each range.

With an expenditure of four more projectiles in the first firing, we
obtain for the possible positions of the target the probable effects shown
in the following table:

Mean
Possible position of the target. probable
2400 2450 2500 2550 2600 2650 2700 2750 2770 effect.

100 m. echelons _.1.15  1.25 1.65 1.55 183 1.63 1.83 1.65 1.61 1.57
50 m.echelons_. 0.82 120 145 160 1.70 1.74 1.74 1.66 1.54 1.49

which shows that for almost all positions of the target, the firing with
100 meter echelons, if only four more projectiles be used, will have a
greater probable effect than that in which the echelons used are 50
meters, without considering the advantage of the greater rapidity of fire.

ARTICLE VI
Progressive Fire.

Progressive fire, as formerly executed, beginning at the short limit
diminished by 100 meters, is no longer used. In future we must be
content to include the target within a 400-meter bracket and always
open fire at the short limit of this bracket.

The report of the Drill Regulations Board has given excellent
reasons for the suppression of the former means of executing
progressive fire, but the comparison of the probable effects obtained by
the old method and by the present practice is interesting, and brings out
the justification for the suppression of the former.

Let us suppose that the bracket 2400-2800 has been found. The
target may therefore be in the zone 2375-2770.

Formerly, we should have continued the fire for adjustment until
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the 200-meter bracket had been determined and the target would have
been located (proceeding by ranges of even hundreds) either between
2400 and 2600 or between 2600 and 2800.

st case: The target is within the 2400-2600 bracket.

By calculating the probable effects of the old method of progressive
fire (2300, 2400, 2500, 2600) and by the present method (2400, 2500,
2600, 2700) we obtain, considering the possible positions of the target,
the following table:

Mean
Possible positions of the target. probable
2375 2400 2450 2500 2550 2570 effect.
Old method ——________ 1.37  1.65 1.55 1.83 1.65 1.61 1.6l
New method _________ 0.75 1.15 125 1.65 155 1.61 133

2nd Case: The target is within the 2600-2800 bracket.

By making the same calculations for the old method (2500, 2600,
2700, 2800) and for the present method (2400, 2500, 2600, 2700), we
obtain the following table:

Mean
Possible position of the target. probable
2575 2600 2650 2700 2750 2770 effect.
Old method __._______ 1.37  1.65 155 1.83 1.65 1.61 1.61
New method ________ 1.61 1.83 1.65 1.68 1.15 091 147

These two tables show that the probable effect of the present
progressive fire is equal to or greater than that of the old progressive
fire whenever the target is situated between 2550 and 2650; that is to
say, in the central portion of the bracket, where the chances are greatest
that it actually will be found. It is only when the target is outside of this
central portion of the bracket that the probable effect of the present
progressive fire is slightly less.

1.33+1.47
In any case, the mean effects 1.61 and 1.40 (:T) differ but

little. And if, on the other hand, we consider that the 400-meter bracket
is obtained more easily and more quickly than the 200-meter bracket,
and consequently the present progressive fire is launched sooner than
the old one was, and will thus take away from the enemy his freedom of
action, we can only give unreserved approval to the method for
progressive fire laid down in the new Regulations.

It will frequently happen that for a target which must be struck in
the shortest possible time we may have found the 200-meter bracket,
for example, 2600-2800, from previous firings or from a registration
of the ground. If progressive fire is indicated, there should be no
hesitation in ordering it, beginning, according to circumstances, with
the range 2500 or 2600. The inconvenience arises
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from the fact that the zone of ground beaten is double that which
encloses the target.

It would be easy to cover by progressive fire the 200-meter bracket
only. It would suffice to have the progressive fire with 50-meter
echelons for the 200-meter bracket, just as we have progressive fire
with 100-meter echelons for the 400-meter bracket.

In the case under consideration, the captain would command:
"Progressive fire at 50—range 2600," and the firing would be executed
using the four ranges; 2600, 2650, 2700 and 2750. Two cannoneers
only, the firer and the fuze setter, would have to attend to the command
in order to make the successive additions of 50 or 100. Moreover, errors
would be all the less likely to be made because the chief of section
announces the range to them.

CHAPTER 1I.
TIME FIRE AGAINST ARTILLERY BEHIND A CREST.

Fire against hostile artillery behind a crest may be executed with
time shrapnel or explosive shell. The slope of the ground in rear of
the crest has a very important bearing upon the effect of the sheaf of
the shrapnel and the explosive shell. It is very essential for us to
know the influence of this slope if we desire to avoid waste of
ammunition.

ARTICLE L.

Variation, with the slope, of the distance of the points of fall from the
crest.

Let R be the range of the crest C (Fig. 2). If we now give to this
range an increment AR the trajectory will pierce the horizontal plane
through C at the point A for which CA equals AR, but it will pierce the
slope at D.

Let us calculate the distance CD.

Fig. 2.
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Draw AE perpendicular to the slope.

We have then: AE = CA v =ED 4

1000 1000

Buta=o—p
Whence ED=CA —2—=AR — 2
w-p w—p
But CD = CE + ED; and as CE is sensibly equal to CA = AR, we
have:

CD:AR(1+w£p)

By varying the range (that is, @) and the angle of slope p, we obtain
for CD for an increase of 100 meters in the range, the values shown in
the following table:

== ' alue of the slope in mils. F=——————""""5
Range. 10 20 30 40 50 60 70 80 90 100

I — 130 19 350 2100
11— 118 146 190 274 484 2100
P J— 112 129 150 183 230 314 488 1100
{41 J— 109 120 135 150 174 205 248 316 433 680
L1 — 107 115 125 136 150 167 188 215 252 304
T4 — 105 112 119 127 137 148 166 176 194 217

This table shows that a great mistake would be made in assuming,
for example, that an increase of 100 meters in range for a crest 2000
meters distant would cause a percussion shot to strike a 5% slope at
about 100 meters beyond the crest. As a matter of fact, the shot would
strike nearly 500 meters beyond the crest.

ARTICLE II.
Influence of the slope upon the effect of the sheaf.

Let us suppose that the crest is 2500 meters distant and is outlined
against the sky with no visible object in rear; that we have been unable
to determine the long limit of the bracket with respect to the hostile
artillery; and finally, that the corrector 18 gives a height of burst of 1
mil above the crest.

In order to study the fire against artillery behind this crest, we must
distinguish the case in which the flashes of the hostile artillery can be
seen, from the case in which they are not visible.

§1.—GENTLE SLOPE (2%).
Case in which the flashes are visible.
The flashes only being visible, the hostile artillery has a defilade
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of approximately 1.8 m. to 3.8 m. It is therefore in the zone included
between the distances 90 and 190 meters beyond the crest.

Let us study the effect upon this artillery using different ranges
beginning with that of the crest.

Range 2500m.—In this case, on account of the gentle slope, fire at a
range of 2500 meters will have only a slight effect upon the hostile
artillery. But because of dispersion this effect will probably not be zero.
Besides, since we cannot know generally whether the slope in rear of
the crest is gentle or steep, it will always be advisable to fire at the
range of the crest.

Range 2600m.—Let us suppose that the corrector 18 has been
retained, which gives a height of burst of one mil above the plane of site
of the crest.

We know that at 2600 meters for a height of burst of one mil the
depth AD (Fig. 3) of the lower half of the sheaf upon the plane of
site of the crest is about 18.5 meters. But on the slope the lowest
element of the sheaf will be found at K. Let us determine the value
of CK.

Fig. 3.

If from the point D we let fall the perpendicular DI upon the slope
CK, we have:

P _1g-“

DI=CD =
1000 1000
Hence: IK = CD P

a

Buta=EDC —p

174 90
And EDC = % angle of opening of the sheaf + © =——+——
1000 1000
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in the case under consideration.

20
Alsop=
P 1000

264 20 244

1000 1000 1000

Hence, IK = CD ﬁ =CD x 0.08
244

Therefore, a =

But CK = CI + IK; and since CI is very neary equal to CD = 100 —
18.5 = 81.5 meters, we have:

CK=CD +IK =CD (1 + 0.08) = 81.5 x 1.08 = 88 meters
approximately.

The lowest element of the sheaf therefore strikes the slope at
about 88 meters beyond the crest; and as this sheaf has an effective
depth of about 150 meters, the ground is beaten up to about 240
meters beyond the crest. The zone in question is therefore entirely

beaten by the sheaf { CR(;;rggtzogég

But would the effect of this sheaf not be greater if we were to
modify the corrector 187

Let us take, for example, corrector 17. The mean point of burst is
now found in the plane of site of the crest at the point A (Fig. 3), and
the lowest element of the sheaf pierces the slope at the point F, further
down the slope, KF being equal to AD x 1.08 = 18.5 x 1.08 = 20.
Therefore the effective portion of the sheaf of the trajectory
{%(;;f;gtggég extends from 108 to about 260 meters beyond the
crest. Consequently on the near side a depth of about 18 meters of the
zone under consideration will perhaps not be beaten; and on the farther
side, a depth of about 70 meters beyond this zone will be beaten. We
may therefore conclude that with the corrector 17 there will probably be
a decreased effect.

On the other hand we know that there is a greater probability of
obtaining effect when the mean height of burst is about 3 mils
above the target. In the present cases, we cannot see the target; but
let us suppose it to be in the midde of the zone above referred to,
that is, about 140 meters from the crest, and let us determine the
mean heights of burst above this point with the corrector setting 17
and 18.

The point 140 is 1.4 meters x 2 = 2.8 meters below the plane
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of site.* The corrector 18 gives a mean height of burst at 1 mil or 2.6
meters above this plane and consequently at 2.8 + 2.6 = 5.4 meters
or about 2 mils above the point 140; while the corrector 17 gives a
mean height of burst at 2.8 meters only, that is at 1 mil above this
point.

There is, therefore, no necessity of decreasing the corrector on
passing from the range of the crest 2500 to the range 2600.

This brings out a very important point the proof of which will be
given later: In echelon fire against hostile artillery whose flashes are
visible in rear of the crest, if the corrector giving a mean height of
burst of one mil be taken as the initial corrector in the fire for effect, it
should never be diminished as the ranges are increased, in spite of the
generally accepted opinion and of section /4 of paragraph 171 of the
Regulations.

This section 4 is true only when the flashes of the hostile artillery are
not visible and when it is necessary to beat systematically a
considerable depth of slope. It would not be amiss to draw this
distinction in the Regulations.

Range 2700.—The table of variations of the points of fall shows
that for percussion fire this trajectory would have its point of fall
about 250 meters from the crest; that is, it would be about 60 meters
beyond the long range of the zone under discussion. We must
conclude from this that the probable effect of time fire using this
range will be very small. In fact, with corrector 18, the lowest element
of the sheaf strikes the slope at 181.5 x 1.08 = 196 meters from the
crest, that is 6 meters beyond the zone supposed to be occupied by the
hostile artillery.

Therefore the probable effect, although not zero on account of the
dispersion, is small, and it will be all the smaller if the corrector be
diminished, since the sheaf is thus moved further and further from the
zone in question.

On the other hand if we increase the corrector by 1, what will
happen? The nearest portion of the sheaf will be brought about 20
meters nearer the crest, that is about 176 meters therefrom. The sheaf
begins to strike the far edge of the zone. With a corrector 20 the sheaf
will be but about 156 meters from the crest, and about 34 meters of the
zone will be beaten.

Therefore if in echelon fire we employ the elevation 2700, we

*For the sake of simplicity we will suppose the plane of site to be horizontal.
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must increase, not diminish, the initial corrector in order that this range
may have any probable effect.

The range 2800 would be wholly ineffective.

So then even in the case of a gentle slope, in echelon fire where
the ranges vary by 100 meters, starting with the range of the crest
2500, the range 2600 would be about the only one having any
considerable probable effect; that of 2700 would be very small, that
of 2800 zero.

Echelon fire with ranges varying by 50 meters.—In place of using
echelon fire with 100 meters variation in range, let us vary the range by
50 meters and study the effects of the ranges 2550 and 2650.

Range 2550.—With corrector 18 the sheaf begins to strike the slope
at (50—18.5) x 1.08 = 34 meters, and the farther effective limit
extends to 185 meters both measured from the crest. The zone in
question is nearly all covered. But the farthest portion of the sheaf
being less effective, it seems that it might be advantageous in this case
to lower the corrector 1 mil, which would bring the sheaf back to
within 54 meters of the crest. But, unfortunately, corrector 17 gives
the mean point of burst in the plane of site and at 50 meters from the
crest, that is, in the case of a 2% slope at a point but 1 meter above the
ground. Consequently, half of the shrapnel would burst at less than
one meter from the ground or would burst on impact, which would
greatly diminish their effect. It is best, therefore, not to decrease the
corrector.

Range 2650.—With corrector 18, the sheaf begins to strike the
ground at (150 — 18.5) x 1.08 = 142 meters from the crest. Therefore
but 48 meters of the zone are beaten.

If we were to decrease the corrector we should diminish the
probable effect still more. On the other hand, corrector 19 would
enable us to cover 20 meters more of the zone considered, and
corrector 20, 40 meters more. But should 