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TO CONSTRUCT A FIGHTING MAP.

S —— e a0 b

Method 1. Dy actually drawing the Fighting Map on the Trench Map.
(Ses lergo Fighting Map).

(a) To got Divectiou. The position of the Directing Gun of the Battery
is accurately iixed on the Treuch Map, and a line is drawn on this Map
representing the dirsvtion of the zerc line ol this gun.

Thexn &s each gun of the Battery will have a zero line parallel to
the zoro line of the Directing Gun. the Battery Commander can lay all
his guns in a known directioh by simply giving the order "All guns on
ZERO" »

Tt is assumed that in all cases tho Dimecting Gun will be the Loft
Gun of the Battery.

To compiese the Fighting Map, lines are drawn on the Trench Map
radiating from the point represonting the position of the Directing Gun,
oach line making an angle of 1° with the line on each side of it. A
total angls of 40° (i.e. 20° each side of the Zoro Line) will generally
bo found sufficiont, and an angle much less than this will often suffice.
- The-Battery- Commnandsr is now able to switch tho lines of fire of

his Battery in the direction of any target, by noting from the Map the
angle that this target is to the right or left of the zero line on the
Map. For eoxample, suppose & certaln target is shewn by the Fighting
Map to be in the line mf 10° Right of the zero line, the Battery
Oommander will give the order:- : s 3

"All guns on Zero".

"All guns 10° Right".
and the Battery will then be laid in the direction of the target.

(b) To got the Angle of Quadrant Elsvation.

(1) Tako the gun position marked on the Map as being the contre of a
cirelo. Arce are now drawn at intervals of 100 yards commencing at the
lowost rangoe at which firo is likely to be required (say 1,000 yards)
and on tho loft of each arc the range it represents is written.

The Rattery Commander is now in a positicn to see at a glance, the
Dirootion and Rango to any target on ths Mep, and from the {Contours of
Map ho can get the Vertical Interval to any tarzot, and thus get the
necessary angle of Quadrant Elovation to nit ths target.

This is the Fighting Map in its most sicmsntary stage, whore it
enables the Battery Commandor to obtain hig necsssary data without
aotually making any measuremenis with Protrastor or Scale.

The Fighting Map can be coupleted as time permits. Below will be
found various suggestiorns as to ths manner in which time and labour
can he cut down to an absolute minimum.

(11) On tho right of each arc mentioned in (b) (i) above, the Angle of
Tangont Elevation for the range can be written. This will save the
process of referring to a Table for the Angle of - - Elevation.
taan % eMAT
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S (i ) wekove s glow, ualsss ths rangd happens to be an
Lipdd off a nuadied yards. P

For'axample, suppoec the
target is at A figuro (1). By
method (i1) it will take soveral
ssconds to find tho exact angle
of Tangont Elevation to this
point. The method would be %o
suotract 20 47! from 40 18!

(1.9 29').. Thén noting that A
is abﬁut two~thirds of the
distance between the two ranges,
find two~thirds of 20' (i.s. 20')
and add it to 3° 47" (1.0, 40 s
It is clear that time would be
saved 1if thé differenpé betweon
the angles of Tangent Elevatiion '
wore wriitten down by the sids of
the Angles of Tangent Elevationﬁ

A much better method is to drow

-8 gcale of Angles of Tangsint

Elevation (Figure 2), shovihg
degrees and teéns of ﬁinutes.

The Angle of Taﬁgant Elevation
for sny range can thon be reea,cii”~
off -immediately. For example,

in the case of the point A

worked out.alove, the angle of

Tangent Elevation is at once

geen to be 4° 7',



(iv) The next stage in completing a Fighting Map is to provide the
Battery Commandsr with some means of obtaining the angle of sight to

the target without having to make any calculation. - The Mape we use are
contoured in intervals of 10 metres, so a very convenient scale to Have
would be one showing the angles subtended by 10 metres at various rangess
Thie can be odbtalned by the formula given on Page 8. 'S.S.192., Part II.

VI x 3,400 = Angle of Sight (in minutes).

HE
Example:- Find the angle subtended by 10 metres at 1,500 yards.
10 metres = 11 yards. T%%a X 3,400 = - 24<9t = o5',

In order to get the vertical interval bstween gun and target
without wasting time, the height of the Battery should be marked on the
Yap, eand countour lines should be marked with reference~to the Battery

For oxample, 1f the Battery height is 113 metres, the 120 metre
contcur should be changed to plus 7 metres, and the 110 metre contour
to minus 3 metres. The vertical interval to any point can.then be read
off without reference to the Battery height.

' For example, if the target ls seen to be 5 metres above the gun,
and at 1,500 yarde range, the Angle of Quadrant Elevation is found as
followe:= :

The Angle of Tangent Elevation is seen to be 20 15!,

" Then 10 metres at 1,500 yards subtends 25'. Therefore 5 metres
subtends 12'. Thus the Angle of Quadrent Elevation is 2° &7'; since
Angle. cf Quadrant Elevatiocn = Angle of Tangent Elevation plus or
minum Angle of Sight.

The right half of the large Fighting Map illustrates stages (iii)
and (iv) above.

(v) The Battery Commender will now be in a position.to find the angle
of switch to hils target, and the Angle of Quadrant Elevation necessary
to hit it, with ecarcely any calculations and without having to refer
to eny Tables.

The ouickest method of all of obtalning the Angle of Quadrant
Elevetion to a target,is-to draw on the map curves-joining all pecints
which need the same Angle of Quadrant Elevatiocn. It shouvld be noted

‘et the outset that the preparation of such curves is neither a long

nor a Gifficult matter, ongs the compller has realised how to set abdbout
the task. For example, in the portion of the map reproduced in Fig.3,
supposge it is reguired to draw the 89 curve. (i.e. a curve such that
ell points in 1t require an Angle of Quadrant Elevation of 8°).

¥ & =
Q. SR ;
pomet ,«'”\<“ Suppose the Battery contour 1is
,t',‘f'.-' ! ___.,—-«-—“’"‘_'.— N :
| il : ,>{ff' - -113 metres.
i / _/"f’f = 3'2—_#__,__.__”
.00 ""//;;,/”/' b e SN Then referring to the Q,E.Graph
: l‘ ' T : /‘.J;’}//‘ B iy e ‘J :
o Sy I B (S.S.192. Part II. App.V.No.l.)
3'500 | R / ‘\3—-‘ ’Q'“ s W . & g
. L/”’/ '_,Jf’"” L PR the 8° curve cuts the Horizontal
- :'}’ ‘ ." i L",‘P:,,/ \ \ ; . o
L et N T -:3\f””'*'*:u Plane at & range of 2,575 yards.
(Lo S S -\.\ |
,3500' . ’% s . 2o
S Figure 3. : o

Then on examining the Map it will be seen that the point A will
be on the 8° ocwrve, because its hoight is 113 metres (i.e. level with
the Battory) and 2,575 yards away. ‘

Now all points on the 110 metre contour are 3 metres below the
Battery. The @Q.E.Graph shews that the 8° curve is 3 metres below the
hor!zontal plano at 2,580 yards, therofore B and U are points on the
8°§Jurve, because thoy are 3 metres below and 2,580 yards from the
Battoery.



Again, all points on the 120 metre contour are 7 metres abovs
the Battory, and the Q.E.Graph shews that the 8° curve is 7 metres
abovo the Horizontal Plane at 2550 yards. Thercfore the points D and
E are on the 8° curve. '

Now assumo that tho highest- p01nt of the spur between E and D is
122 motros (i.6. 9 metres above the battery), then the Q.E. Graph
shews that the 8° curve will fall at 2540 yards (the point F).

Suppose that the point in the valley midway botween B and C is
109 metres (i.s. 4 metros below the. battery), then the 8° curve will
fall at 2580 yards (tho point G).

Now 1f all thesc fixed points are connected by a continuous
curve, the 8° Q.E.Curve is ocompleted.

In this manner ourves are drawn for each degree or half dogres.

Then if firing on parallel lines of fire 1s all that is required,
the Battiory Commander can read his Orders from the Map without having
to make even the most elementary calculation.

The left half of the large Fighting Map exemplifies the above
method.

(vi) In order to ensure the safety of our own troops, it is advisable
te draw on the map a "Safety Limit Curve" which is such a curve that
it Joins all the points on the ground which when engaged, give only
the minimum clearance over our own troops.

Tho forxm and position of such a curve depends primarily on the
rango¢ to the Frlendly Troops, and on thse vertical interval botwcen
the FrlondIJ Troops and Gun. For example, suppose that the position
of the sat'ety limit curve is desired when firing over tho Trench
Soctor N 21 7.

Battery Contour = 113 moetros. Friendly Troops contour = 116 metresg.
Range to F.T. = 1380 yards.

Figure 40

Then the F.T., are 3 matres above the Battery. Now the Minimum
Clcarance at 1350 yards is 30 mstres, therefore the centro shot of the
cono of fire must pass 30 metres above the heads of the F.T., or in
other words, 33 metres above the horjzontal plano through the gun
position. On reference to the Q.E. Graph it will be secn that th»s
30 25' trajectory is the lowest trajesctury that fulfils the above
oondition, and also that this trajectory will cross the horizontal
pPlane at a range of 1800 yards. Now find the point in the 1linse of
fire on the map which is 1800 yards from the battery (i.se. N 21 a 1872).

t will be sesn that the ground there is 121 metres (i.e. 8 motres ahovse
ths battery), and therefore the trajoctory will never reach 1800 yards
because it will hit the ground at a point 8 metres above the horizontal
plane through the battery position  (i.e. at a range of 1750 yards from
ths battery, and this is the nearest point on which the bhattery can fire
with safoty.

By fixing the positions of several such points along the front
covered by the battery, a continuous curve can be made by joining the
points. :

(vii) If thers is any portion of the ground on which that particular

battery cannot fire, say owing to an obstruction, or any other causo,
the area should be shaded or coloured so that fire will not be wasted
in trying to engage an impossible target.

ﬂ4-‘



To construct a Fighting Map (continued).

Method II. Method I above, in which the whole of the Fighting Map is
actually dravn on the Trench Map, has several disadvantages.

Tirstly, it assumes that a skilful draughtsman is available, and
that he pesscsses accurate instruments, because it is a very difficult
task to draw such a map with great accuracy, and unless the map is
accurate it is almost worse than useless.

Segondly, unless all the linses are drawn very thinly there is such
8 network of lines on the map that it ie difficult to read the details
of the original Trench Map.

Thesc disadvantages have been fully approciated, and in order to
overcome tnem, and also in ordor to save time, a Fighting Map Tracing
has been designed.

As in Method I above, the position of the directing gun is
accurately fixed on the map, and a line shewing the zerc line of this
gun is drawn on the map. The Trerich Map is attached to a board and
tho tracing is then pinned securely on it, so that the zero line on
tho tracing coincides with the zero line on the map, and the origin
of tho tracing coincides with . the position of the directing gun on
the map. Then in ordecr to prezent the edgos of the tracing from
tearing they might be gummed to the Trench Map, or strips of cardboard
might be pinned rcund the tracing.

Once the tracing is in its correct position it will at once give
the direction to any targset, and any of the methods of obtaining tho
Angle of Quadrant Elevation described in Method I can be employed.

Method III. The radian arc and cursor already given to Class
i1llustrate another method of obtaining the direction and range to any
targot without the uss of any other instrument. Such a device would
be specially useful if the Trench Map was only faintly printed, because
then it would be very difficult to locate a targst owing to the density
of the linss involved in Methods T or IT.

The arc and cursor are cut out from the cardboard, and the arc is
_Plmned to the Trench Map as per the instructions on it, and the cursor
is pivotted at the gun position.

Again, any of the aids for getting the Angle of Quadrant Elevation
already mentioned, can be employed.

Thls deseign is printed by the Field Survey Company, R.E., attached
- XV Corps.

~ How to use a Fighting Map. (See large Fighting Map).

(1) If the target is small it will be sufficient to switch the battery
on 1ts parallel lines of fire, so that the target will be in the centrs
of the firo produced. Knowing the map co-ordinate of the target, the

correct order for the battery can at once be read from the Fighting Map.

Example. 8 gun battery on a frontage of 70 yards.

Task. Concentrate on N 14 ¢ 75 00.
Ordser. - All guns.on zero. ’
r i All guns 14° 30' Left.
Load. '
Elevation 5° 15!,
Rapid.
Fire.

Note 1. The battsry is switched an extra 30! Left in ordsr to place
the target in the centre of the fire produced.

Note 2. If the Battery Commander considers it necessary, he can order
a small traverse.

(i1) It is not generally appreeiated that with the aid of a FPighting
Map, any kind of Machine Gun Target can be engagoed, thus any kind of
Jbarrege can be worked out from a Fighting Map far more quickly than
. by any other means.

-5-



Take the cage of a frontal or oblique barrage. Let AB rapﬁesent
the target, and G the pouition of the Dirscting Gun on the Fighting Map.
Suppose D 1s the posit.on of the Right Gun of the Battery. Then

drew DE parallol to AG, and join DB and DA.

{
I
\'/

fa)

"""\g Figure 5. G "D Figure 8.

Now in comparing these
figurss with Figure

VII on page 83, and Fig.
VIII on p.64.(S.5,19%2,
Part II) it will be
seen the angle EDB is
ihe total angle which
has to be distributed.

But as GD is very small compared with the distance GA, the angle

ADB is practlcally equsl to the angle AGB.

Again GD = AE.

Therofore the angle ADE = the angle subtended by the battery
frontage at the range of the target.

———————e IO tite ENgle TO DU ulstributay

—
=
—
—~
-—

ADB - ADE

New the angle AGB can be read off at once from the Fighting Map,
because 1t is the angle subtended by the target at the position of the
directing gun. The method of obtaining the angle ADE, i.e. the angle

subtended by the battery frontage, wil

. The rule then is:-

1

be explainsd later.

Angle to be distributed = Angle subtended by the target minum the angla

subtendsc by the battery.

and the angle of distribution = Augle to be aistributed

Hunber of gun intervals.
It will be geen that the above rule is equally applicable tc the

Oblique as to the Frontal Barrage

(1i1) If the task 1n hand i3 an Enfilade Barrége, it will be necsssary
. to concentrate the lines of fire of the guns of the battery.

O Wl D

o i e B O R O I

Bt~——C
Tho Angle of Concentration =

suppose BC is the BRattery
and A the target, the angle
te bo concentrated is the
a%gle ACD, 1.6+ the angle
eﬁbtended by the battery at

ths range to the targot.

Angle to bo Cc.wcentrated

Number or gun intervalss

—6—



(iv) Thus in order to complete paras (ii) and (iii) above, we require
gome quick moethod of obtaining the angle subiended by the battery at
varioid renges. It 1s only necessary howsver, to kiow this angle to
the nearess 30 minutes, bezanuae, whotior the task is one of
distripaiion or couseniration iials anslie is divided by the number of
gun intorvals eventualily, and tiae error per gun is very small,
especinlly when ons considers that angles of distribution dre only
taken ©o the nearest 10 minutes.

The following methods of obtaining the angle subtended by the
battery are suggested:-

() Knowing the frontage of the battery, say to be 70 yards, it is
not diffioult to visualise this length on the map at the range of
of tho target, and thus read off at once the angle subtended.

(b) PFrom the Traverss Graph in S5.S.192, Part II., one ocan quickly see
what 70 yards subtend at various rangss, and another column can
bs written on the right of the Fighting Map. (See App.I.)

Note:~ It will not be found necessary to allow for the smaller angle
subtended by the battery, when the targot is to the right or
loft of the zero line. :

(¢) 1If a very thin line is drawn parallel to the zero line on the
Fighting Map, and at a distance of 70 yards (to scale) from the.
zero line, the angle subtended by the battery can be read off
the Fighting Map at once.

(v) There is yet another aid which will bhe found useful and will do
away with the necessity of any mental calculation.

Onco the angle to be distributed has been found, it has to be
divided by the number of gun intorvals in order to get the angle of
distribution to the ncarest 10 minutes.

Or in theo case of an obliques or enfilade target, oncs the
difference between the quadrant elevation to hit the near end, and the
gquadrant elevation to hit the far end has- been found; this angle has
to ne divided by the number of gun intervals in order to get the
dif’ercnces in selevation to the nesarest 5 minutes. It 1s a aimple
matcer to work these out beforshand and thus save time, and thsn paste
thie Table thus made in one corner of the Fighting Map. On largse
Fighting Map such a Table has been worked out for an B gun battery.

Examples from Appendix I.

1. Tasgk. Concentrate N 15 4 04 20. '
Crder. All guns on zero.
T g a1t ol

Load.
Elevation 4° 18!,
Rapid.
- Fire.
Note 1. The Battery is intended to fire on parallel lines.

A switch of 18° Right%t will bring the centre of the
: Battery opposite tho targos.
Note 2. . The Q.E., 18 found a8 Tollows:=
"~ .The Tangent Elevuation is ssen to be 4° 21,
The target 1s 8 metres avove the gun and the angle of

sight is T% x 20 = 18',
Therefore the angle of Quadrant Elevation is 4° 18'.

2. Task. Barrage the road from N 14 ¢ 80 00 to N 14 4 30 25.
Qrder. All guns on zero.
All gune 13° 30! Left.

Distribute 40!,
Load.

Elovation B° 15!,
Medium Rate.
Fire.
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13° 30' Left will bring No.8 gun on the left end of the
target.

The angle to be distributed = angle subhtended by ths targot

mings the aagle sabtended by the
Dot e
= I/C — 2:\
g9 = 5¢
Anglo of Tistribution = 3 = 40' (bty the tadble).

Ihe Angie of Quadrant Zlevatioa is read straight off the map.

Taek. Barrsge from N 15 ¢ 35 75 to N 15:a 65 45.
Ordor. All guas oqa' Zero.

-

5.

Note

Noto

4.

A1l guns 8° 30! Right.

Distribute 30!'.

Load.

Eievetion 6° - ADD 15'.
MecGium Rate.

Fire.

8° 30' Fight will bring the line of the directing gun on the
left eodge of the target.

Angle to be distributed = 4° 2Z0' - 1° 30!

o

I

(0]
Angle of distribution ; = 30' (from table).

Elovation for nesar end.
Angle of Tangent Klevation for near end = 50 45°'.

~ Angle of Sight for near end = i% e 38 = 1A,

e A lasof: DB, = B2 4Bt 4 J4te=-59 59! = 8%

Elevation for far end.
T.E. for far end = 8° 6!. Ca
Angle of Sight for far end = qp x 14' = - 4!

Q.E. for far end = 8% ot

Diffsrence in elevat%on =R e - A
o
Difference per gun £-2- = 15,

It is assumed that the battery is trained to carry out the
ordor "Elevation 8° - ADD 15'," as follows:~
No.8 gun puts on 8°.
No.7 gun says "Elevation 6° 15' - ADD 15'," and puts
on a8Y 15t
No.6 gun says "Elevation 6° 30' - ADD 15'," and puts
on 69 30!, and so on.
The necessity for this order instead of "Elevation 6° -
15' Differences, will be seen in Example 4 below.

Tagk. Barrage from N 14 ¢ 80 10 to N 20 b 20 80.
Order. All guns on Zero.

All guns 15° Left.

No.8 gun directs.

Distribute 30'.

Load.

Blevation 8° - LESS 15!,
Medium Rate. :

Fire.

Aopes



Note 1. 15° Left will bring the line of tho directing gun
edge of the target. iting gun on the left

‘ o ,
: Note 2. Angle of Distribution = Bz A 30 = £0'.

7
Note 3. Q.B., for far end = g°
Q.E., for near end = 4°

Difference per gun (U Sl 22 = 15'.
7 /i
ote 4. It is assumed that the Battery is trained to carry out the

order "Hleovation 6° - Leas 15'," as follows:~

Yo.1l of ¥0.8 gun says "Hlevation 8° - Less 15'," pu °c
No.1l ? 2 oy g " " BO 45' - Less 15" agd pﬁts 2n5g45'

“Hoel: NRlGes - " 59 30! - Lesa 15! S R o
and SO On.

=

|

ote 5. The great advantage of this new fire order is that No.8 gun can
;n‘gg# %%s»s dlrecp, and.it becomesa really unnecessary to
inclade"fc.8 gun directs™ in any fire order.

5. Task. Barrsge from N 15 a 30 00 to N 15 a 20 80.
Order. All guns on Zero.
A1l mung 80 30! Rircht.
Concontrate 10'.
L.oocle
Tlcovation 70 - ADD 30'.
- Dpaverse 307 liisht & Left.
Yodiw ratce

Tire.

onrle rubtended by battcry

ote 1. Angle of concetration = " 4

g - = fh Bt
e S 200

OO 24 - ° Q.. to it the near ond :=-
ST \ Anmlsc of Telie s 60 411,
Angzie of 8isht. - B

10 X 16 n 12°

CloEo E 60 41‘ + 12 S SO 55! - (70 A.pprOX) .

Ilote 3. : Q.E, to hit tho far oend t=
s Angle of T.Z. = 100 10!
An~le of Sight s =3

: b 9 30 e ot O B T
Anrle of QCuie m 100 107 - 4' o 100 6'.

iote 4. Differcnce per sun » 10° 6' - 60 53' = 30 13t « 30!

SRy : i 7

Conclugsione. It is obvious frorm the above examples that any tlachine Gun
mesl can be vorked out from a Fishting map with fer greater cpeed
than by any other mocans, for no meagurenents or calculations have
{0 be mads, nor ig any refercnce neccscary to any other Table or
Text LBoolr,

It must again be emphasiced hovever, that intensive training
1s necessary in order te get the bect value from a Fighting Mep.

The Dattery Cormender muct be co familliar vith the ground in
front of him that he can locate any point on the map without &
moments hesitaticn. :

This ie perticularly difficult in an area where all landmarks
have boon obliterated and some Divisions employing these "Sniping
Batterics’ (as they have been called!well bechind our front line

(9)




with the idea of them firing on our own ground in case of a gencral
kreals- through, have even gone ac far as to ercect ferro-concrcto posts
vigible to the Battery Commiander to onabie him to fix certain definite
peints on his map.

It rst alco be acswied that the Obgerver is in telephonic
cormmnication with the Battery, otherwise a fleating tarmet will have
¢ipappeared boforc the order reaches the Battery. Thig demands that
Boachinoe Gwwmora will erect their o Ctservation Posta, or arrence with
the friilicry to use thoirs, and link them up with the Battery by
tclephone wire. /

/
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