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ARMAMERT
FREE (UN AIR FIRING

Hotes for Students at
8.F.T.8., B. & G.8., A.0.8., A.G.5. mand 0.T.V.

STMMARY

Part I ... The Reflector Sight - Range Estimation = Oroup Classification
and Key Ranges - Range Estimation for Air Exercises - Cone of
Fire = Bullet Group - Bullet Pattern - Gravity Drop = Harmoni-
zation and Bullet Trail.

FPart I1 ... Parallel Course Shooting - The Zone Allcwance System.

Fart III ... Tracer Ammunition - Point-Blank Fattern - Pattern Produced by
Gun Hotation.

f

Fart IV ... Rules for Alming - Curve of Pursult Attack - Target Holding
Off = Parallsl Courses - Breakaway - Head-0n Attack - Shallow
Dive Attmck = Shallow Climb Attack - Ground Strafing.
PART 1

THE REFLECTOR SIGHT

1. The reflector sight is an optiocal instrument designed to produce a
centre spot which indicates the direction in which the guns are pointing
and an illuminated ring which acte as a scale for the purpose of sstimat-
ing rangs and the amount of allowance required. The illumination is pro-
duved electrically and controlled by a dimser switch. The bulb oan be
changed when necessary and care must be taken to insert tha bulb sc that
the mark on the bulb corresponds to the mark on the holder. The sight ias
also fitted with a sun screen which can be turned up for use om bright days.
All external glase surfaces smust be kept clean and dry. No attempt should
be made to dismantle the sight apart from changing the bulb. To secure the
minimums illumination at night in order to avoid dazzle, the night rilament
should be turned up to maximum brightness, to warm it up evenly, and then
dimmed as requisite.
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RARGE ESTIMATION

. The reflector sight ring can be used for range sstimation since it is
of such a size that the distance between the ring and the esight centre re-
presents 10 feot for every 100 yards range. Thus at 200 yards an aircraft
of 20 feet wing span will just fill the radius and at 300 yards a 30-foot
afrcraft will just-fill the redius, and sc on, adding 10 feet to the radius
for every 100 ydrds increase in range. It will bo seen that by adding "O"
to the radius of the ring we can obtain the range. The value of the radius
can be obtained by comparing it with the size of the target aircraft.

GHOUP CLASSIFICATION AKD EEY RANGES

3. Aircraft can be classified into wing span groups starting at 30-foot
wing span affid increasing by 10-foot intervals, e.g., 30=-foot Me. 109 E. and
F.; 40=foot Hurricans; S50-foot Me. 110; 60-foot Ju. B8, eta.

. There are thres ranges which are the most important and thess ars
600 yards, 400 yards and 150 yards =-- 600 yards is called the limiting range,
400 yards the effective range and 150 yards point-blank range.

RANGE ESTIMATION FOR AIR FIRING EXERCISES - SLEEVE TARGETS, (4 ft. low drag

liﬂl-'l'-lt.

&. A 20=foot slesve will occupy 1 rad. at 200 yards, 2/3 rad. at 300
yards and § rad. at 400 yards,

CONE OF FIRE

6. When & machine gun is firing the bullets do not travel along the

saxe paths through the air due to the vibration of the gun and mounting.
The bullets spread out and form & small cone cailed the come of fire.

BULLET GROUF

7. The cross section of this cone at any range is called the bullet
group for that range. A typlcal bullet group for a Browning gum in a turret
mounting ie 15 feet diameter at 400 yarda, Other group sizes will be in
direct proportion to the range, i.e., twice the range -- twice the bullet
group., It must be realirzed that this group will only be covered after a
burst of several seconds.

BULLET PATTERN

8. Thie i3 the total area cowered by bullets when all gune ino & turret
are fired simultansously. The size and shape of this pattern can be wvaried
by adjusting the alignmwent of the guns so that the bullet groups of indiwid
ual guns just touch or overlap sach other depending upen the bullet pattern
roquirad.
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2. Gravity drop is the distance the bullet falls below the line of the
barrel dus to the pull of gravity. Thia diatance increases rapidly with
increass of range. The approximate wvalue at 400 yards for 303 asmunitiom
in & feet. OGravity drop will decrease as the height at which flring takes
place increases. S5ince all bullets are affected by gravity drop the effect
is allowed for when harmonizing the sight. This snables the gunner to fire
up to ranges of 600 yards without making any allowance for gravity drop
when firing his guns.

HARMONT ZATT ON R

10, The procesa of harmonization of guns and sight is to adjust the guns
s a8 to glve the required pattern and to align the sight to the centre of
the bullet pattern. In practice thie is done by aligning the guns and
sight on to marks painted on a board placed at a shorter range than the

ef fective [iring range.

4 '
BULLET TRAIL .':..:. M | F it -’I:-r L

11. Bullet trail is due to alr resistance which reduces the apeed of tha
bullet, and is seen by the gunner as a curve away from the sight centre to-
wards the tail of his own aireraft if a tracer bullet iz used. The amount
of this traill depends upon the speed of the gunner's aircraft and the angle
at which his pun s pointing. Allowance must be mads for this effect whan
firing at a target by moving his puns towarde the noses of his own aircraft.
Typical allowances for bullet trail, when firing approximately om the beam, J
are: i A | /

200 yards 400 yards 600 yards rl\
150 m.p.h. 4 rad. 4 rad. g rad. \
AL 200 mapahe & rad. 1 rad. 1 rad,

It will be sufficiently accurate to use the above allowances whon firing

at any angle within 46° either side of the beam position. It must be
realized that the beam position extends all round the aircraft, f.e., wvert-
ically up and down as well as to sither side. FeT,
T R R T PR D L R U R R P P A S t';.-"'
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DEFLECTION SHOOTIRG

PARALLEL COURSE SHOOTING

1. When the target ls kesping station with the gunner's aircoraft, the
only allowance required will be that for bullet trall. If the target is

approximataly on the beam and overtaking the g.u:u'mrln alreraft, allowance
mmutnkmmaminngun org.uk
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must be made for his excess apeed as well ae for bullet traill. In either
of these ocames the allowance will be made by positioning thé centre spot of
the reflector sight ahead of the target. If, howewer, the gunner's aircraft
is overtaking the target, the allowance for the exceas speed is in the op-
posite direction to the allowance for bullet trail. It will depend upen the
relative values of these allowances, whother the sight centre is placed
slightly in fremt of, directly on, or behind the target aircraft. It must
be realized that the above applies to aireraft on parallel courses, whather
on the same level or on different levels.

THE ZONE SYSTEM OF ASSESSING THE SIGHTING ALLOWANCE

2, It must be clearly understocd that thie methed is based oo the assump-
tion that the fighter is attacking by flying along a "Curve of Pursuit®, l.s.,
with his puns bearing throughout.

3. The following allowancesz are to be used;

(e} When the Fighter iz seen in any position in the 10° cone round
the dead astern line, allow i rad. deflection.

(b} When the fighter is seen in the sector between 10° and 30°
round the dead astern line, allow 1 rad. defleation.

(¢} When the fighter is seen in the sector between 30% and &0°
round the dead astern line, allow 2 rads. deflection.

(d) When the fighter is further from the dead astern line than
0% allow 3 rads. deflection.

4. In all cases the direction of the allowance will ba with the centre
spot between the target aircraft and the dead astern linme of the gunner's
own airoraft.

PART 3
TRACER
TRACER AMMUNITIOR
T
1. At the present time there are two tracers in use for alr guanery. e
There are the G.4 day trace and the G.5 night trage, both of whish burn to F
a range of 600 yards. 3
T
POINT-BLANKE PATTERN =
ta
- When tha tracer bulleta rise rapidly to the sight centre and remaln Fa
in & oluster around the centre spot until they disappear, ths tracer is in-
dioating a point=blank shot. Whenever this iz seen and wherever your guns Fa

are pointing, fire point-blank at the target until the pattern changes.
3.
www.vickersmachinegun.org.uk
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TRACER PATTERN PRODUCED BY GUN ROTATION
LB

- 1 When the position of the fighter is such that an allowancs is necess-
ary, position the target in your gpun sight according to the allowance glven
by tha Zona System and keasp it there. When within range, open fire. A
tracar p.nt.l:ﬂrn wlill be aoean uq:pﬂlru;l;ng on the aight ceantre and then n.n'r!..'ng
away, indicating the allowance required. If necessary adjust your ailm to
bring the aircraft to the appropriate positiom on the trace, as given by the
following rules.

FART 4

RULEE FOR AIMING

CORVE OF PITRSUIT ATTACK

1. These rules are applicabls for an airoraft pressing home an attack 1
along a curve of pursuit:

(o) Recognize the airoraft.

(b) Estimate the range.

{e) Make the neceasary tone allowanoe towards owm tail.

Id]' At 600 yarda fire a burat and note the end of the trace.
|

(@) Eeep firing with target at the end of the trace,

(£) At 400 yards adjust aim to bring the target half way along
the axisting trace.

(g)) Maintain this aim and keep firing until ths rangs closes
to 150 yards. Then fire point-blank until the breakaway.

(B} '|un breakaway build up a deflesction of 1 rad. in the direct-
ion of the breaksway, firing continucusly.

TARGET HOLDIRG OFF

2. When the target does not press home his attack the above rules can
be used up to and including rule .(d). Readjust the aim using the full
sccuracy possible by the tracer method., That i, if the range le 600 yards,
place the target just inside the end point; if at 400 yards, place the
target just over halfway along the trace; and if at 200 yards, just under
hallway along the trace.

PARALLEL COURSE |

3. Use rules (a) and (b) of Curve of Pursuit Attack and allow 2 rads.
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ahead of the tarpet alrcraft and correct aim from trace.

BREAEANAY

4. When the fightor is breaking sway after an attack along a curve of
pursuit or other attack which has brought him inteo polnt-blank range, he
will break away suddenly. The immediate action by the gunner should be to
swing the sight along the direction of the breakaway so as to overtake the
target and build up a deflection of | rad., saintaining continuous fire

throughout the whole breakaway. On the breakaway, the rear gunner should
attempt to glve the nose pgunner warning of the breakeaway.

5. The noss punner should, if possible, deliver a burst over the outer
shoulder of the enemy alrcraft as sesn from the Front turret, holding a
deflection of 1% to 2 rads.

HEAD=ON ATTACK

6. Open fire at 1200 yards range with a point-blank aim and maintain
this aim until the target airoraft bresaks mway. Build up as large & de-
fleotion as possible in the direction of the breaksway,

SHALLOW DIVE ATTACK

T Whoen the target alroraft attacks in & shallow dive and pulls up over
the punner's alrcraft, aim 1 rad. above the target aircraflt and increase this
allowance as much as possible after the first three soconds until the target
ia lost. In general, a correction of alm will not be posalble II tha [ightar
breaks away down.

SHALLOW CLIMB ATTACK

B. For this attack allow 1 rad. below the target aircraft. Increass this
allowance as much as possible after Ehe lirst three seconds as the fighter
will invariably break away down. (In all freotal attacks cpem fire at ex-
treme range, i.s., 1200 yards).

GROUND STRAFING

8. Ground strafing to be effective must be carried out at low altitudes.
The front gunner should open fire with a deflesction of 2 rads. short of th
target and increase this deflection as the target is approached.

10. The rear gunner should open fire with a deflection of 3 rads. boyond
the targst and reduce this deflection as the range increases.

11. The above deflections can be correctsd by adjusting the end polint of
the trace on to the target since the observed emd point of the trace will
always ba &t the range of the target.
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PRINCIPLES OF DEFLEXION FIRE ‘FREE GUN'-

THEORY OF G. Mk. IV TRACER
AMMUNITION

See alio AP.ITIOB, Vol I, Chap. |
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