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SMALL ARMS TRAINING
Volume I, Pamphlet Mo, 7

*303-inch Machine Gun

Purt 1l.—Fire Contral

Small Armz Training, Volems [, Pamphist Nember 7,
Part 111, deals with the various mefbods ol applying machine
pan fire. It is writtén for offictas and - nem-doem missiomed
hoers whese duty

(Theary of Seall Arms Fi anH' !iﬁm"
v a e -
1:1!;: A wery clementary knowledge of mathematics

reader in grasping the meibods of ke control

DEFIMITIGRS
(Sre also Small Arms Tradsisg, Yelumme [, Pl.mpmﬂ.
7. Part 10)
P Fange . | of distributbon.—The angle beiween adjacent lioes
: . ST of fire opened wp mdiumlmﬂtﬂﬁcnhﬂtkﬂ:fmmm_
% 104 Targets with depth and arem targuts .. M bnto equal parts, the fank gans being laid on the flaaks of the

ke of might.—The angle comtaiord betwin tho line of

sight and the Borimatal . The asgle is mid tn be

tive [} when the HT': is above the horisantal plane

oigh the ﬁn poaition (Figere 3), and negative (= ) whan
the target ks below it (Figure 4]

Figure 3
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Crost clearance angle.—The angle by which the axis of
the barec] mapt be makesd abave the lee of 2ight 1o the opest (o
eriure That all ihe bulbeis clear dhe crest.

Distribation. The opening out of paralled linex al firc.

Flanking fire.— Fire applied from o flank acress the front
ul o hszality ooowperd by oor owns troops, or, B they arc
milvaikcaig, &t as angle o thelr Bne of advance.

Fized line.—& tdrm denoding that sdisudes bhave oo
Lakem for maintaining elevation sl disection in dorkoess,
simoke, 6o, 1o fasarg that hre wall Takl ﬂﬂﬂ-ﬁ"l‘-"ﬂﬂ!ﬂ AT
il graumd.

Line af fire.—The dercetbon of the target from the gua,

Minlmum clearance,—A torm used (o denote the mink
i beight of the contro ballet of the cops above the beads
il our oo troops for (e atter 4o be safe,

Overbend fire.—Fiee passing owet the heads of our own

N e,
r:;nnlllnt wngle ~—Tho angle which the axis of the bagecl
milcrs with the horizontal plame.

Safety angle for fManking fire.—The minimam lateral
aagle by wikich & line of fre modt chear our own trcsaps in
arder 1o emuare their safety.

Safety mwngle for overhesd Are.—The minimum aogh
which must be included Between the axis of the harrel mnd

the Fine of sight te our own troops o etauee their sulety ander
orerriead fire.

| Tangent miigle.—The angle which the ads of the barrel
wnxkes with the line -u!:l.l:g:l'lL

Groand angle.—Ti angle btween (e ling of sight to oar
wwm troops amd the lioe of sight to the target when overbead
firo is bering used.

SECTION 23, -GEMERAL PRINCIPLES

1. Introdoction.—The considerations which povern ilie
enethid af applying mackipe gan fire ane ;-

i. The best fire eflect an the whale target.
ti. Foonomy of time and animynsition,
ifi. Simplicity nnd speed,
iv. Sabety of sur eon B e

The factos of sarprise a3 appleed €0 fere eamnod be overs
extimated.

Fire control orders must be franwed in such a way that all
these requiremenis ant naet,

The system of fire comtred laid down En this pamphbet is
worked oot on ihe albave bnsas and should be adhered ho.
Occasionally the situstion may not permit the rubs given 1o
ke carmitd ook in their entsrety, Common srosee, and &
kmowdedlge of honw the robew are arrmeed at, will enalde the hest
e effect 1o be aliainsd ia thess circnmatanors.

2 Basls of fire control rules.—i, Tire effect & desimble
As soon as fire is o ar immediately after. Ohservation of
maching gan fire i oaly wssible an certain types of ground,
and, particularly in Eurepesn coustries, can never be refied

. The epportunity of coreeeting five an to (e target by
:m".'nﬁnn al sdrike wll sherednse seldam rocm
i, These ia na gieick relinble means of determining with
ime ncoamey the eiffect of clmatic comlitions,  Frrogs,
m of direction aml edevation, must themiore be expeeied,
The proceduns s to define oonid (ke tanget an aren &llowing
feg reasonable eroors of direction and elesation, el (o apHy
fie nver the whale of this area. |

. Thi fides of fire oodml contafned im the fidlsring
srctionz are hastd] aim e acsinsplion that insnficient abservas-
thom of strike will be shiainal 1o dedoee the exact position of
the heaten zomes,  Every enxleavour, however, mmst be made
tor prick ups the airilee of the Tuallets and to cormect fire actand-
imgly. Whenever anflecient olwervaticm of fine far this LE
iz possibile the fire comtmml fukes shaonfd mok be ad ia

3. DHrect or Inddrect fire.—0L The sormal ITII!II‘I-DHH.I;!I
cugaging a target will b by direct fre, b2, baying an
target over the sights. The main axstt of diesct fire s ite
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extrene flexikility, which-tnables a gncceecion of fanpets aver
oowide ane fa b fngaped qoickhy.

e ‘Tha machine gun is -i."-l]'_nl-l'luu of Gring indirect, o the
man iz k% on an assiliacy aaming mark, with the elevalion
requized {0 Lk the tanget obbained and pleoed on the gun
imsfmnnsents.  Inedifect fire is o when it is bm
of inadvisabde 1o oocu g a diress l'lzl'ﬂ'.li'l.i'l'hﬂ.'l'll"l'-*rl:'n'll'!'ﬂ'l"l.inﬂl
dpnm a magn, ’

The mamin technieal silvariags of indirect fire in that the
necessity for indicating the tanpet to o number of individeals
b removed, The layizg of the gun |z mechasical, aeed its
netsracy b ol aiffecksd hgﬁ]i;:hr_ or distanes.

The dbadvaniages are the pecewity for sdditbonal meaars
mnents and calcolations, and ikbe df liden of crest clearance
mwimg to the ot tmjecicry.

itl, Comditions which obstnsed the ficld of view [gg. bad
wisibibity, fog, smoke sereens, ebe,) often arige after o position
is occupied.  Cossequently, wien direct fire is o be emnployed,
cemiain arrangements for Indirect fire shonld be made as
soon ms Bime permits. The detalls of  these
vy b fonmed i sectidn drill=direct fire (Sectlon 17]).

iv, The primciples and defalls of fire costrol set down in
l|1|:: quuhh: apply both to direct and indirect fire, As the
of fire, amd detadls of fire d . BT im EARY
|.1mnn-1.'l.h:ﬂm Alrect amnd indlrect are treated separs
miele in the remainder of this part.

4. Baferty Preciitlons
On ol sccaslons when the §wn mnd

LESRON BY-=LLEYVATION

Tmstrucior’s Nofer
LA T
Crivii amidd i o, ofial Lable, Blachbooand,
Firsi ensure thai mﬂ. mnhn# the forces which sl
:}Hﬂ the Budlet (Swadl Avmz Tradwimg, Voluwe I, Pamphlald
wiler 1, Sechem 2.
Explaim the farnpend axply aod dymoncingde how 75 a
fn fhe pum by The fanpemd sighi—eboor how obsnmer Famn
uh-l'd direed or indirecd] fhe fao compomenii of rlrralion are
the tangend angle awd the argle of sight,
Prensonstrale ofireaiion as appiied o e pum sefil e dial
atphkl [imdirecr fire), and firally cxpdain the guadranl ampls,
1. When firing direct, elevation is given to the machine gnn
by setting the tangent sight at the graduation K
o the mnge to the target and dirocting the line of = om

Figurs &

to the point of alm. This process sefs the axis of the barrel
at an angle above the bine of sight (Figure 5]. Thés is the
angle of tangent elevation -I'llng-r.nl angle) for the rasgpe ot

which the tangent sight is set.*  Toangent angles for all meges
have been determined and are kil dows in the Hange Table.

X When firing indirect edsvaiion or depression i placed on
{ha g by means of thee dlinl skrht in teo compome s ==

i. The {tangent asgle) on the mnge dnwm,
H-TTF of sight to the farpet on the asgle of sight
FRIm,

Tt may sometinses, howover, 1o cosvensenl Lo the fire
m:nﬂhhhnﬂahtm l:h-ruu:hmr.lﬂlﬂullvm

== o A L —

w#;'rrrm .Jm-_u{;-.p Ll-.h.“-lhliﬂ
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kmown
to a gun in relation to the horismontal, This angle is

as the quadmnt angle, and is the angle b=tween the nxks af
i el mml the hozimatal [Figaes 6.

Figure §

The qesdrant angle I calculated from the formuls :—

(Quadrant angle = tangeat angle + sngle of sight. (For
angle of sight, we Definitions, page 1).

The following diagrams show how the farmula ls arvived
Bl S

Q-qud:mnnu:h-

T = tangent angle.

Enmﬁlw-

Target above the gus [Figate 7]

—— L

" easnes fwa
TR e I.H--u!ghl_:.

Q-7

W TeS apem i an Begar e Eugrassm
Figuse @

Target far bolow gun (Figure Iﬂ;b.

Figurn 10

97

LESSON W—SIGHTING AND BEATEX ZONES

Turirector’s X
Siowred i— winond
Gun and iripod ﬂm-ﬁﬂr dlackboard
Method of f

ExrLanaToon

I. Sdghting of mnchine guns
Tuwmmmﬂthﬁlhnmlﬂm'.mgﬂ
each rangs haa been and guns are carcfully tested
accurncy befose kusue, mulmmwm
and barrels, and irrquhmln im packing, mdm
individual pon corrections to be _dawhtnmlh![l:l
sight for a partlcular rasge.
On all occasbons whea the gun is firing ball ammenition
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udithpmmwdmrmth th accuracy, the
i range shonld be noted, if possi Tﬁu‘r-u:hﬂ.tﬁﬂu
wwlﬂnﬂdlﬁnh and recosded,

2, Effect of not hariag a horizontal line of sight

The -BX3-inch Vickers mackine -!ul;hr.udlu;‘ni:r!lr.anul
lime af sight. Th-lt.hl to say, ilﬂ:ln in pot mt a
certain gradaxtbon and the pan laid wi nhmmnunim:ud
al;l-u-tﬁug'h:hutﬂll.h , atrike the homigenial plane

i distance gun commesposding to the
g:n.dudim H“ﬂﬂl‘:ﬂ:ﬁlﬂﬂ.

As the amgle of sight incresses or decreases, bess tamgent
elavation is required to cause the bullet fo travel the samo
distance, becanss the pu litllg leh-utltﬂghtnngmlﬂ
|m|:qnnl n'hl.l:h-'lrun'ﬂ

hmuﬂl}-unduutqﬁdhm
t‘l:tnﬂl.n:l I:I t#l‘l-l'ﬂﬂ H‘ﬁg
-lt-ﬂ"ﬂ'l.'ll"l.l'l'll.. Here no tangen s mequined
lﬁ. as the pull of gravity acts -ﬂ-'lrll:rl:l-' afong the line ol
|

For angles of uﬂ'cl::hﬂthl.n 1.11.]1?:-” uhutlllzc-hr

depreagion the seduct in tangenk akion requ
ible, In moustaimous coumtries, hewever, It will be
A chart from
fw-mmﬂuﬂ-nlﬂ:htnnha

ohiained is given in the Table, 1939, page 17,

3. Boaten zones

The bexten zos6 af the machine gun his similar chasicter-
jstics to that obtained in collective rifle fire.  The fixed
mounting gives greater accwracy and closer grouping. The
dimenitons of tha beaten pohes fof varwos ranges
obtained by experiment, and afe Lak down in the range talie,
The reles containesd in this pam
m-ﬁkhm&ﬂllhhi

b mdvisalde to
I o the bexten

mtn{hwﬁ-ﬂdt-}wm:huquhﬂmnmtu
its wiclth,

effect of groand on the beaton some of the maching gun
mn AE i1 s o
Is in goneral as shewn § Number 1 for the mille.

In sddition, it shoald be remembered n?u
droar & commaniding ulunt-uh'l.ﬂg;mu I-%u.rnllj
will produce & red beeaten 2o

o ==
o ,_---

R e

r:lﬂl:-ud' front which can be effectively engaged
at any = is 50 yards per gum.

Tha f burktd o8 machios gums will nommally be
25 rounds af all mnges.

3

LESSON 'ﬁv—-—ﬂhﬂi}E TABLE AND CLIMATIC
INFLUERCES

Fmsiraciorts Nodes

Range fably, bSleckbodrd

8 I.I:l.url.ng-nt.lhh'wl:l.lth are desonibed 0 this
hﬂnnnhn-u]d.huupl:l.l . e sdm exprcizes in themm
showld b set untdl the l y familiar with them,

SHores te—
Tl

mm.uhkarm&ﬂln&gun-nm-ul:"
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. Pages 2 to 7.

Colwmns 1 and 26 give the ranges in 50 from 50 to

c;'m FHL the tangent angies
nmn W i

Calumn 3 E’"-'#:l- the lifts for 50 yards, Le. the angular
armoint by which sach elevation kas to be incrotsed
s s 10 50 yards 1o the range.

Colemns § 1o 13 (Ses paragraph 8, 6, below,}

Colarmn 14 gives the number of elevations fegiaeed
ihe combxned rule for the diffetest msl
of determining o | See Lesson by

Crbrvana 19 mesd T deal h the hi al he col.

Celumn 30 gives it total height, and codusnn 149 ghves
the nﬁ: subiended at the gun by half itd t.

Column 21 gives the width and th of the beaten
some. The figures given are for 80 pes cent, of the
toin] shods fred. The stmay shots, which uce
litzhe fire afect, ane peit il - The
lemgth of braten rons is that alosg the line of sight.

Column 22 gives the time of Aight 4t each mange.

Column 23 gived the slope of descent of the bullets
compared with ilse lime of sight, This figure snables
a firn mllﬁlu cabcualaje whetber his firs can bo
ko i oT Teverss alopes,

ﬂq{um‘nllu:u ned 2R, [(Fee pung;uphs. i, below.]

Colnmina 4 and 15 to 18 deal with cre clearanoe and
rifedy, which will ke leamni later

%, Tages 14 and 15 give the foreshortening ellect of a

forward slopo. on the length of the beaten rome, and the
ibenibg elleet of @ meverss slapa,

I'H*hu gags in the bottosn left-hand comer of Lhe table are

camsesl by the fact that, at thise figares, the reverse alops ks

steeper than the angle of descent of the ballet, with the reault

that such slopes are © dead ground ' when engaged at ihose

ranges.

a, 14 gives the formuls (o detevmine the anghe of
m — andl the aflowamis Tor moving tamngcis
| i
i l:ﬂ 7. [Crart is miglied for a horizontal
angle of sight, and in ihis o i malbchently accarate fof
mll l.l:ﬂl. il l? anid paimus 10%

] anghe wxiemals 10, pllowance must bo male

i enlancs with

ghait. 11 i1 be inagined 11iag o target
p:' Nty ; ahove o below the gun, ic.

at wn wnghe mz#. cleatly no Langent anghe is fegisieeil

11

on the sight, no matier what the rasge, At steep ol
sight, theredore, bess elevation i sequired than for a horzontal
angle of sight. S oxample at the foot of the chart.

5. Pages 18 and [B. This table caters for the possible
sitmation in battle where the sspply of Mark VI ammu-
nition has temporarily failed, bat where Mark VIT is obtainable
for flling into the Delts, either from a nelghboaring infantry
unit, or from the poaches of the maching gunners.

Orwing 1o the differences in trajeciory of the twoe kinds of
ammunition, the reading on the tangent sight for Marck VIII
i% nat carrect for Mark VI, Incolumn 2 is givens the meading

to bo paat ol Eke sights when rngang fargele ai rarges
shetiwm In colamn 1.

8. Graph jor calculasing guadvond elevalion and clearamces
[Fhe -ﬂT gpraphl.

This graph & fosmed by 'pﬁ:lttm,g_lhn path -:l]'_ll'ru canitre
balbet for quadrmne l.ngl:'.-:-, imcreaxing by 15" increments,
Trens d-qpn:qlhu 0% by glewation 17 307

The red horizontal lice macked ' 00" represcnts the
horizontal line through the gun positicn, The other ned
horirontal lines give heights in hoadoeds of metres above or
below the gun poaitics,  The intormediate black dotiod liges

ive heightz in tens of meetres,  The eqaivalent to heights in

b oare given down the right odge of the graph,

The vertical lines give the rasge feom the target in Busdsed
yards intesvals, the malliples of 1000 being in red.

The chief mse of the graph is to delermine the QLA for
targets at any height above or bebow the gun.

For ecxample i—
R‘“E‘ Iﬂmw 1am rag rrm ] I,m.
Height of target above pun ... a0 EOElreE,

Find the podnt where the horfzontal line for ples 70 metres

t'n# tJl.-::JJ:ﬂ'tinI Ii&!-ﬂ-r 1,80d% yamds, A 1

ot CUMVE W patses throogh f. It 55 thi
curve for elevation 5° 18  (The carves !-ﬂrdu;i}_rm;u are in red,
those for 30 are in thick back, those for 157 amd 45 in thin
black.

Elevation 5° 15" is therefore the (LA, reqaired.

‘The graph can allas be il in conmection with crest clearance
and the overbead safety of our own where the distance
of the crest or own iredps abave or tho gun i= found
ax a heipht, and not a8 an angle of sight (@, map shoot),
The see ol the graph e these pargses is dealt with aader the
lessins comecerned,

mnv.ub:kasﬁ'n&mm&gun_nﬂ]-ul}



7. V., graph
The comnsonest nses of the V.1, gragh am:i—
i, Knewing the T ko doterming tho datance oF
height a= by & cemiain angle
il. Knowikg the range, 1o determine the angly sublended
by a certain distamee or height.

I Fig. 12T if € iz the gan, aml Gh Ih-l::ﬂnE
then A is the distance subtended by AGE at
range GA, and AB, is the distance sabiended by
the angle AGH at the BN

Similarly, the angle AGE is said to subtend AR
and A, at the ranges GA and GA| respectively.

& B

G
Figere 12
Example :

Angle AGHE squaly 4% 107

Bange GA equals 3,300 yands

What is the length of AR ?

TFirad ll-n&dut whees the hotioomtal Line for 33HHF yanks
meetn the diagonal liess for 4% 10%

Folkow s wertical line thrmigh this polst down e the
scale ab the bottom of the graph, and the Sgure gves
the length of AN, It b 240 yards.

B, Climatic imfurmics

i, The follgwing are \he normal conditioms for the sighting
af amall arms ;—

Harometric pressure, 30 inches.  (Mean sea bevel.)
&?Tum. 60 degrees Fahrenheit.

A hovizontal Lise of sight.

ks dienser.

The bulbet mests with less resistance im hot weather, when
the temperature is high and the air less denss ; and greater
resistance in codd weather, when the rature it bow, In
the former case, therefore, bess clovation (s required, asd in
the latinr mOTE

Allcwamncss for barometer asd temperature varialions are
Iy small, and are not usoally necossary except at
great haights or under conditions of extreme heat or cold.

Allowances for ome inch rise or fall of barometer and 10°
risa arhﬂhhﬂg‘ﬂu“tﬂ]lh&hunﬂu #ach mnge in
ecdymps 24 and 25 of pages 2 to 7 of the range table. It
should be moted that for a faff in basomater, and a ries in
temperatars, the allowance to be made is subtracted and vice
versa.

é

i1, Wind.

Winds Blowing directly aloag the lime of fire from froat to
rear will affoct chevation. buk here mnless the wind
is very stroag and the rasge long. the foquited ks

mrmiall.

Winds blowing directly at right to the line of fire
will affect direction, ackl have mmlbh gfect on the
beaallet, fcularly &t wﬂrﬂﬂ

Winds owing fram a on oblique to the line of fire
will nffect both direction mnd elevation.

Althrough where sjeod s emsential it may e neccssary to
estimate in tags the Bateral allowance to be made for & side
wimd, recoarse shoald be had to the wisdl table in the range
table whon bime permits. i

Haoving etimated the b amd direciion of the wiind,
the alkywancs requined ba chtained from the rangs table
a4 2 o 7, colwmos &t 13,

umnnlhnnitheum{qimﬁnduﬂulnmmﬂ
of the range table

&, The mateor lelopram
Fomot elegaha are publiabed periodically in war, They ar
melecs telegrams are fm ¥ in war,  They are
m;ndtjr imtended for artillery units, but it may bo poasible
machine gun units o arraage (o be senk copies, oF to obtain

www.vickersmachinegun_org.uk ;
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ihe necessary Information Inon nelghboisiig arfillery upits.

An example wilth explanaiory noles is shown S

- -
0

FiOM ]m.-mihf-hri:m!”;.xm l =%
Mar | 336 | 6843 | nmies| sea1 | meies

amam | =ines | sexy | smies | 1333 | 3aiew

“IlHltlll'I s | PAIGE | deda | ZREDE |

— —

i "Bar 3250 " is the height of the basoencter im inchos,
to two places of decimals, at mean sea-bevel iMBL) For
the puepose of applying curmections this Bgure must be
worfectol for the FET&I& of the gen position. The rules for
applyisg corrections ata : Fore matre rise dedoct 0003 ich
of for every koot rise deduct 0-000 inch, fronm ik meai s
loved reading.

ii. The Gest two Bgures in each selecquwont fourdfigure
gromp afe the time of Might,

i, Tho last two fgores in each subscguent four-figune
group give the air temporature in degoecs T hife

iv. Each flvedigure group relates to the proceding group of
fomr Bgnres i vl

v, The first Ewo Gpures in each five-ligure Erouf give 1
velocity of the l.'liuii"-"!hﬂl'l‘t comstant wind in feet per secomd.
To comvert fect per sccond into mibts per hour, maltiply by
two anad alivide Uy ihree, Thes 21 fegt per pecond equals 21
mrultiplied by 2 divided by 3o 14 m b

vi. The last three figures In esch five-Bgure group give the
trmo beartng from which the wind hmmlm ":rﬂu trus
bearing must be coprpared with the troe bearing of the les
of fire ad converted to chock ray bedoge the wind talde b wsed.

vl fways cousist of the namber of figares
e Iﬂl:!l:l if pecessary, 1hus 07004 would

ahawn, 0
signily a 7 la -nfnr:mm i bearing of 4 degrees.

wild, B e
mmﬂ t-l.l'ﬂ_i!l B EL ame e mml
ikbom above medn - sea
I[ﬂ:: ﬂ lEI..!..IJ mln LEL mE e m I'I'llﬂ.l'l:'.l
Tmu Hi.ﬂ ﬁl i.lu ﬂl ﬁrﬂ e T EET ﬁdt‘“

15

From telegram i—
. {a) Barometer. Reading at mean sea level 32-80 inches

{B)

i)

For al e subimct ... 1-8 inches
31 =00 imehes
== e

This is 1" more than nermal, thereform & correction
is Tequired.
From rangetable, 17 {plus) at 3850 reqeires Flus 32°

3850, Time of Aight & 15 seconds,
Froem telegram, ™ 1538 . A temperature for o
15 second time of fight (s 38° F,
Noreal is 60* F,
Drifference ia X2* F.
From allowance for a 10" decreass at
JA50 ia 197,
Thesefore extra elevatbon s required to allow for the
e perature.
183 2-2 or, say, plus 42"
Allowance to be made for temperatune Flus 43°

Wind. re 14.)

From ta . for a 15 secomd time of fight wisd i=
21 feat seooms] from a true Beacing of 166°,
From anglbe between line of fire aml wizd s
IR — T8 e 1207, :
Ta comvert to clock ray, consider sach hour b consik
of 30%, Regard line of fire as 12 o'clock, Theredomn
this windl s coming from 8 o'clock,

Sipeed,
21 foet per second m 21 223 14 @.pb,
A 1D eoph, wind ot 3850 from 8 o'clock requines the

h]hﬂl:’a ST -

For llne @ Left 417 Theredore & 14 mepoh, wind
Mﬂml‘l—;ﬁ 4w 577,

For range : Mines 15 'I'Mﬁﬁ:-rﬁ; 14 mpls wind

Teduines :rl-t—l_:ii: b w21

HRasge ﬁﬂ-ﬁﬁv wﬂ nmgle T

. YN an Ir
hm h iE aEm LR H‘
Tmp.m h [ AEE wim ‘T

(Hal |-
Wizl Salirmct .. i

b 54"

e
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