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[HE GERMAN AIR FORCE

The Air Foree of Germany was not officially consti-
tuted until February 26, 1935, And while it was then
uumim:\ni of only a few lormations cumi-ﬂing of units
ILIi'Ih‘t[ ill seCmet ﬂn‘I |I|1 i oSt L‘II:“'[I.'“L'!.IT manner {Iul"
ing the |ltr|'1n.! of demobilization, it became in the Span
of just four short years a powerful instrument of at-
tack . mire ]'mmrﬂﬂ in [act, than the combined
strength of France, England, and Poland ar the our
break of the second World War.

This expansion of German airpower was not, how:
ever, undertaken in any haphazard fashion, utilizing
any planes of any make or design. Rather, it was realized
"l | ||]L1.||llhidl ."ll.! I""di]]‘\ {"!T{ ent I’..l‘\hl“l! |t!lr Tl!{_'
I. Hf’r“ n'“t WS il lnl'\-l 1'"“ |||.":i Hri‘.lnhﬂ.ll ]:} I'!}I]l'r ary
March 1, 1935, '

While the German Air Foree was in the formative
state, it-1s true that cvil aireraft were converted to mili
Lary I\'E‘L\lr '.I.I'I::| Il]{. llr‘\‘ WWAr 1“!”!"‘- Wwore dT 1Wn +‘“}“1 Ihl
Deutsche Lufthansa airline company and from pilot
and ex-pilot orgamzations whose members had been
|r'-||“l.'l| hll i lﬂ'\l'.lﬂr[ ”". ||'|L| I'.*"n fflf”‘hl"';ll Oor I!I..l.' I)f.l.ﬂ
HI\L“ IL!-_;U] Ir fLI‘[L"bIH‘.l' COUrses, l'1.[ lhl’. SAme tnne, }]L[n
dreds of sport and sailplane clubs, with memberships of
several hundred thousand, formed a tremendous reser-
'|'l'|-i'|' EII" im 'l.\.'h“.'h I.lull!{' .|il'f.'fl."i'|'~ .lﬂl]. grll“nt‘l P{'r"-d P"lll'l
L‘l“'llll'.! |'K' 1.]['.“'.'“ 'Fl”“'l t]'l.'i'\. |i“.‘n. Iil i‘ '.ll‘i."ﬂ!'{.'l" TIH" thl'

WAR PLANES

so-called "mushroom” growth of German airpower was
not, as [ar as 11i]1r|:~ were concerned, a military miracle,
but actually a well-planned scheme whereby flyers were
trum:] o some extent !rIT war -:]111Ir.*'~ 1|1h'-u'|_.h [hl use
of peacetime a.‘sllpl.mu. clubs which were, on the surface,

organized for sport purposes.

By the same wken, the aircraft situation is by no
means a miracle as far as numbers are concermned. While
our country was building a possible fifty-three machines
of a certain design, the German experimental models
were given I]!ul'u:l..l_gl'r testing and, il found suitable, their
designs were “locked.” The ships were then put into
procluction on a mass scale, with several [actories in
S0IME CASCS }!111]1!1!1" the same 1y pe.

Too, the 1|r|_r11'| factories from which the thousands
of warplanes rolled were well-planned, years in advance
in some instances. 1o quote from "'.hjru' Al Williams'
remarkable book, Airpower, page 171: T was taken to
a building in Berlin which appeared 10 be completely



Blled with file cabinets of blueprints. It was explained
“wome that in the days before the rebinth of the German
preraft industey each set of plans was laid aside as soon
Lgs B was mmp]cml. and a more modern and more ef-
ficient factory planned on the drafting board, down to
Uhe last bolt and nut.” This expliins how such mod-
em factories were built in only five or six months.
| Because of the Nazi conception of state government,
ficld Marshal Herman Goering had an almost free hand
In developing and expanding the German Air Force.
(Huge sums of money were expended, completely with-
it interderence, for the mig]::}- air armada that had
J.i en cnvisioned. Therein is probably the main reason
Hor the amazing growth of the Luftwaffe into the most
snwerful air arm the world had ever seen, Indeed, when
¢ English Sir John Simon and Anthony Eden visited
n in 1934, Hitler told them that the German Air
was as strong as, if not stronger than, Britain's
Roval Air Force,
ﬂ}' joining General Francisco Franco's Spanish Forees
i 1936 the Luftwaffe was able w utilize an actual war
wving ground for testing the military versarility of
(Germun aireraft, The Nazis did not participate in that
war merely out of love for Franco; they had 1o know if
tir planes were as good as they believed, if the tactics
it military strategists had worked out were really
ive, and if airpower was really o potent factor in
modern warfare—as potent a factor as they had believed.
15. Barcelona and other Spanish cities, towns, and

FTH

1 1 were bombed by German forees during that war,
Mot 0 much o show their strength against defenseless
Wilian positions as to determine once and for all
Wlicther dive-bombing and pattern-bombing could be

with le'mi!ating effectiveness. They could—and
b lessons of Warsaw, Caoventry, and Rotterdam proved
B the German line of reasoning had been correct. It
Estimated thar more than 50,000 German airmen saw

3y David C. Cooke
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service in. Spain, thus gaining valuable experience
which pilats of other countries had not. When that
war came to an end, the Nazis had a well-scasoned air
army, planes; and tactics which had been proved in
actual combat.

When the Battle of Poland began on September 1,
1939, the Germans threw an estimated 5,000 planes,
or approximately 75 per cent of their towl airpower,
into combat against some 800 Polish machines, With
perfect cotperation between the Luftwaffe and other
units of the Wehrmacht, Germany was able to domi-
nate Poland in four weeks. Dive bombing was spe-
cialized to a greater degree than before, and it was dis-
covered that atracks against flecing civilians were also
highly cffective. According to the German plan, mod-
ern warfare is not necessarily a battle merely between
armed forces; any means to achieve complete victary
was and is not only permissible but necessary.

The part German aviation played in the Barle of
France is well known by all H'Eﬁ have followed news
paper accounts of the war. Airoraft were sent in
droves to bomb, strafe and destroy all military objectives,
even though they left the majority of villages and rowns
nnmuchci And it is usually said that airpower was a
major factor in the defeat of France. In this connection,
Pierre Cor, who was the French Air Minister from
1933 1o 1934 and from 1936 ta 1937, stated the fol-
qu.'jng:

“At the beginning of May, 1940, the Germans had

E AXIS

about 7,000 first-line planes. They concentrated for
the battle over France and the Low Countries practi-
cally all their forces and reserves, leaving in Norway
and along their extended eastern Frontiers only effectives
of small importance, A total of approximately 6,000
planes were actually used in the attack on Holland,
Belgium, and France. Thanks to Germany's supply of
reserve crews and machines, the number did not de-
erease throughout May and June.

“France did the opposite. The French Ait Force re-
mained dispersed and strung out. A thousand planes
were left on the Mediterranean Capproximately 600 in
North Africa at the dispesal of the land Forces and 350
at the disposal of the Navy) and 400 planes were left in
the Alps, facing ltaly, not yet a belligerent. Germany
attacked us with 80 per cent of her total Air Force, We
opposed it with only 40 per cent of an already insuffi-

*From War Planer af the Axir, by Duvid € Cooke Repeoduced by
perminseon of Robert M. McBride and c,l,lﬂ"lpj_ﬂ\'
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cient Air Force. The bad strategy produced a real
catastrophe. The Vichy Government declares that, on
June 12, only 500 modern planes were left in France w
appose 5,000 |‘.|[.sn|:~.~. This may be true, [or thanks o
the lack of provision of the French General Stall our
wLtors h.-u! o }.I_t_i]H one Lo hve .lmi ometimes ane o

seven against the Germans, when it oueht to have been
I“'“‘"ihh' for them ﬁ_t_ﬂll onde against two

"To the 6,000 .tirp!.lmx which Lermany threw into
the Battle of France, the French and British could
easily have opposed 3,000 airplanes I'he British ex
perience at Dunkirk in June and in their own isles in
September proved that a proportion of one 10 two is
sulthcient for a gc.-r.-_i Geniral Stff to organize an effec
ive resistance.  We all know that the defensive needs
[ewer Torees than the offensive. But what the British
General Staff achieved by carelul concentration and
skillful wtilization of their units, the French General
ytalf was ir-n_-_pp.ihl; ol doing. Comment is -wl.l.i‘-:'l”klilll‘-
om their decision to leave in Naorth Afriea anethird of
their Air Forces at a moment when the Nazis were at-
tacking our |m'1ru|‘.~';-]ir;rr| area with all their might.”

As even Prime Minister Winston Churchill ad
mitted, the bigpest mistake thar Hitler made in prose
cuting a final end to the war was the ].:-Em: of time be
tween the fall of France and the aerial offensive against
England, for the first large-scale attacks against Britain
were not made {or nearly two months after the defeat
of France. In that p:-rjml. after the evacuation of Dun-
kirk. the Bridsh had reorganized their beaten forces

Focke Wulf 190, new German figheer.

and were thus able to offer effective resistance. Too, it
is admitted by the British that, had the Nazi attacks
continued, despite heavy losses, the Germans would
have been able to beat the English 1o their knees be
cause of the overwhelming quantity of airplanes ar the
Liii!tﬁ.[] of the Luftwaffe. Such, however, was not the
case, and the British were able, through American 11t'|'[1'.
o refquip their almost l.]u'p]t'tnl R -f.'.nl Air Force and
turn defense into offense. Further the British strength
grew to such an extent that they were able 1o -||i|! 9 000
military planes abroad in 1941.

I'he German | r;j'ru'.-r]‘fr. at this WrIIting, 1s made up
of some 1,500,000 men, and, according to T. P. Wright
of the War Production Boeard, more than 40,000 sir
planes. In a German-language short-wave radio hroad
cast of recent date, the Naris stated that tI'IL'[h' have more
than 50,000 war pi.uu'h in service and that new mas
chines are being built at the rate of 2,500 per week.
While: this ]HLAEIILHEIH rate may sound oo il'll-'Tt‘L{llh!f
hzuh 1o be p].runihrt. it st be remembered that cven
at the be EInning of the war German [actories were said
o have been turning out between 2,000 and 2,500
[11.“1:_-\ per month. With Factoties now nl'ﬂ:!‘.ilillg in
all 'I-L'L"I.ii"lkill countries, it seems logical, if this carlier
fipure was correct, that production could have been
stepped up to 2,500 machines per week. Germany has
been peared for war |1n:-lll.h.'tlr1llt much longer than the
United States and our country’s plan calls tor 60,000
planes in 1942 and 125,000 in 1943, meaning a ship
every eight minutes during 1942 and onc every four
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minutes during 1943, If we are able to do this, it i
entirely possible, and even probable that the Germans
ean complete a plane every four minutes o make the
2,500 per week higure a realitv. Also remember that at
~ the end of the last war Germany tumed over to the
~ Allies approximately 16,000 aircraft and was building at
the rate of 2,100 per month. And that was before the
days of pre-fabrication, mass production, or machine
| ‘made paris.
- From the latest available information, the German
Wir Force is divided into five Fleets. They were lo-
cated (March, 1942) as follows: Fleet One—belore
Leningrad; Fleet Two—behind Smolensk; Fleet Three
—facing Britain; Fleet Four—in the Ukraine; Fleet Five
—in Finland and Northern Norway, Leningrad, Libva,
~and the Balkans are named as battle points of the three
independent Richthofen Stuka Corps. Each Fleet con-
sists of two Divisions, reinforced by an independent air
wrps. Each Division is made up of a number of
bomber groups, usually three, a fighter group, and a
eeonnaissance Wing. A Corps consists of at least two
J ﬁ'hﬂ:r groups and one reconnaissance-bamber group.
One or two Divisions of Naval Aviation are added 1o
ﬁ the front-line units,
L In most countries aluminum and aluminum allovs are
| twsed 0 great extent in the fabrication of airplanes,
L but in Germany that metal is very scarce. Because of
this fact, many people could not understand how the
I| \azis were and are able 1w build so many airplanes.
The answer is magnesium. While metallurgists in
other countries had been experimenting with magnes-
i, but anly sparingly because of its highly corrosive
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properties, the Germans developed a magnesium alloy
that was highly successful for aircraft use. Magnesium
salts are plentiful in Germany and, under the German
system, their utilization is very simple. This metal is
only about two-thirds the weight of aluminum, @ it was
only logical that the Germans tumed 1o its use for air
craft production, where weight is important.  After
France was deleated, of course, the country's aluminum
deposits were exploited by the conquerors, because mag-
nesium has its drawbacks and is not as adaptable as
aluminum for many installations.

Finally, another secrer of the astounding German
successes in operations against France and other coun
tries is the first law of military strategy: decentraliza-
tion. There arc more than 1,000 military air fields and
landing arcas within the boundaries of pre-war Ger
many alone, and this figure has been greatly increased
by existing or newly-built fields in occupied countries,
especially in Holland, Belgium, Denmark, France, Nor-
way, and Poland. Squadrons change their bases fre-
quently in order to make enemy reconnaissance and
attack more difficult. Because of this, it is not SUTprising
that many Luftwaffe pilots shot down over Britain were
found 1o be carrying suitcases; they had received orders
0 land ar new bases instead of returning to the old ones.

Under no circumstances should we in this country
underestimate the strength of the German Air Force or
the ability of Nazi pilots. While it is true that the
Germans lost very heavily in operations against Britain,
that was only because they were on the offensive, Now
that the Royal Air Force has taken to offensive missions
over Germany, the list of English casualties has bheen

He 112, older type of German fighter.
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almost double the losses of the defending Germans, as
revealed by British Air Ministry hgures. Combat rec-
ords prove that German men and machines are good
—prabably as good as any to be found elsewhere—and
we must constantly remember that now that we are in
this war to the umt

Cersian Ficamins

As with the fighters of other countries, Germany's
highters were built with an eye to speed, maneuverabil-
ity, fire-power and strength. And while the manuever-
ability l];;mr was not stressed as much as it possibly
should have been, as lessons against RAF craft of simi-
lar types bave proved, the question of speed was and is
of utmost importance. Since the entire Wehrmache is
based on speed, this view is entirely understandable,
The Germans also realized thar acrial fighting in this
new war would be far different from that of the first
Warld War, that it would be not sa much o matter of
dueling as of Pt:ﬂfl‘ling with a lethal hook and ranning,
Even so. the fighter types were selected carefully before
being put into mass production, and thoroughness in-
stead of speed was the keynote at that time.

Initially, fighter squadrons of the Luftwaffe were
equipped with Heinkel He. 51 and Arado Ar. 68 bi-
Flam:-s which were definitely unspectacular in per-
ormance. For some time there was much conjecture as
to the planes which would be selected from 3 number

of prototypes on test to replace these obsolescent models:
It was at the Zurich International Meeting in fuly,
1937, that the chosen successors were introduced; the
were the Heinkel He. 112, and the Messerschmitt Me:
109, Ar that time the planes gave some indication &
their performance in competitive events, the Me. 109
being particularly successful. One Messerschmite, flown
by Major Seidmann, won the Alpine Circuit Race at an
average speed of 240.9 moph. (This, of course, did not
represent anything like the top speed, for on Apnil
26, 1939, Fritz Wendel reached 469.225 mph. ina
somewhat similar machine. This figure now stands 8
the world's official absolute speed record, even though
many other planes have since turned in of mare
than 500 mph.) Another, Bown by Karl Franke,
climbed 1o 9,842 leet and dived back 10 985 [ect in2
minutes 6 seconds.

Both the Me. 109 and the He. 112, like other fis
line German fighters, were cleaned up ums;dcmﬂr;l'ﬁ'
fore being put into production on a large scale, Thes

were fitted with heavy aymament, anmor, |¢ul:~pmﬂfim_ﬁ'
tanks and more powerful engines.

Das STURZEAMPFELUGIEUG

Military air tactics have gone through a great reves
lution since the days of the frst World War. W
air fighting was directed almost entirely against aothet
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fiving machines and the most potent of all war craft
was the hghter, All of this has now been changed, how
gver, by the smrategy c-|T1['-|--_-.l-L| by the Axis in the cur
fent wal

The now kamous "workhorse” of the German Luft
|r..'|'|1-| is the dre .1-11.11 Stuka "'i‘.l]l:.!. Bs Yo t‘.;l'- C PIH]H'rJ\'
athered from the chaprer heading, is a contruction of
ﬁu word  Sturzkampfflugzeng which simply means
fghter dive bomber). The battle operations of these
gralt are to codperate with infantry troops in destroying

ywind ||i1i-_|_ll1.1 <, L penetraic where nlh;r .lH-.i ]u'.ui:,r
f::m]h_s\ cannot reach, and to demoralize civilians and
troops by use ol their hideously screaming bombs. And
it can never be said that these ships were not utterly
gifcctive in Poland, Norway, Holland, Belpium, and
France. In Botterdam, for instance, Stuka planes di
groved 26,000 buildings and killed 25.000 civilians in
an- artack which lasted only two and onehall hours.
Those hgures constitute the greatest mass destruction
gver witnessed in warfare.

Stukas are not only effectiv € against land ~-}~j-:x-‘|n 5y
bust they have proved to a skeptical world that they can
glao be used with great success against merchant marine

and ccapower as a whole. In the rdle of commerce raid
e, however, dive bombers are not as effective in one
way their aim' with heavy
bombs must be accurate on the first dive, and because

lhl"u' Canmnot .‘:]'Il']l surtface \'I’_"‘_‘\;_‘-LI‘\ s |_] r_1|_|;|_|l\ can: in

A% ‘-'Ill'rll'l.‘.ll NS, JH'L'.IHNL

Spon- 103' 0"
Length-67"' 0"
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another way, they are better suited to this duty than
submarines, because they are mexpensive in compari-
son, because they can sttack swiftly and elude .|:1.u,.i. on
themselves, and because thev can return to bases [os
more bombs if necessary.

In dive bombing the bombs are released as the ma-
chine is pulled out of a dive and not, as is commonly
believed, while it is h.-l'n-_; aimed directly at the target.
I'he reason for this is the fact that the bomb does not
travel in a straight line after release. Penetration is as
great as that of a bomb dropped from a machine flying
straight and level at a greater he ight, since the dive
gives additional velocity 1o the wojectile. This, of
course, does not hold true for ]wégLu above which the
terminal velocity of the bomb is atmined.

As [ar as 15 known, German dive-bambing tactics are
generally the same as those of the other Powers, When
an individual machine i anacking on its own, the
usual system, if conditions are suitable, is to dive out

. 5 i i o
il 1i1r' SN o ]I.tnr]n_.‘s*‘l :th.- anmeanc -.1-\||1||:r_1.' ol annor

cralt gunncers who .Jut' likely to be concentrated around
the military objectives which are the arpets of the dive
bombers. The element of surprise may also be possible
in cloudy or poor flying weather. Specialized dive
bomber squadtons practice converging attacks in order
to confuse ground defenses

Attacks are usually started from a considerable height

about 10,000 feet—and the pilot may “corkscrew” his

Maximum Speed- 310 mph
Service Ceiling- 26,000’

Range - 3,400 miles

German long range bomber (He 177).
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machine on its ailerons on the way down o baffle
further the gunners on the ground. The final aiming
dive is made at an angle of 60 to %0 degrees and the
bomb is released at a height of from 1,000 10 3,000 fect,
after which the pilot makes his plane as inconspicuous
as passible 1 evade ground fire,

Since the introduction of monoplanes as dive bomb-
ers, it has been found necessary to fit some form of
air brake to limit the diving speed (and consequently
the pull-out stresses on machine and pilot) and w per-
mit a closer approach to the target. The diving speed
may also be limited by the use of a reversible-pitch
propeller of the type which has been developed in
Germany by the V.D.M. concern. Before these devices
became available, it is said that German dive-bombing
pilots used to wek their heads between their knees o
minimize the effect of gravity during the pull out. A
special transparent port, at that time, was fitted in the
floor of the cockpit tor sighting purposes.

The most widely employed and effective dive bomb-
ers in service with the Luftwaffe are the Junkess Ju, 87
( pronounced Yoonkers) two seaters. A standard single
seater is the Henschel Hs. 123 biplane. In addition, the
single-seat Blohm and Voss Ha. 137 and the two-seat
Heinkel machines are used extensively.

According to o statement issued from the Junkers
works late in June, 1939: “It is no longer a secret that
Germany had taken up the construction of military air-
craft quite some time before she recovered her liberty
of armament, and in this connection we should men
tion the activities of Junkers Flugzeugund-Motoren-
werke (Junkers airplane and motor works) which had
never neglected the development of such craft (dive

bombers) in their Swedish branch works before 19330
The Swedish machine referred to was the K47, o two
seater with a 600-h.p. B.M.W. engine. Bombing trials:
conducted with this craft by the Swedish government J
are said to have given results which have not been I
surpassed up o the present.

The Ju. 87, which is a direct descendant of the K47,
is exceptionally easy to recognize because of irs shatply
cranked wing and fixed undercarringe. It was 5
seen in public at Nuremberg in September, 1938, and
was used effectively in the Spanish Civil War. Tt -saw
much service in Poland, Norway, Holland, Belgiumy 1
France, Greece and all other countries in which Ges
min operations were carried on. Currently, this cralt &
being operated against Russian and English lund ob 1
jectives and Shipping. ,

Mentust axn Heavy Bosmpenrs

According 10 reports from Roval Air Force fyers
Germany’s bombing planes, as a whole, are under
gunned and somewhat blind. and are thus more vulner
able than similar American and British machines. These
reparts are confirmed by the fact that the Germans s
far have shown litle Faith in multigunned powerofe
erated rurrets and usually have their weapons moumia
on freeswivel mounts with no more than one Ii
weapon at any particular station. The only abviots
reason for this is that under the so-called lirzkrieg
tactics the bombers have the way cleared for them, 80
there is little opposition, or are accompanied by suchd
large number of fighter types that interception i up
likely. This point of view, of course. proved erronegis
where Britain was concerned. For while the skies had



1942

generally been cleared by fighters when the Germans
were attacking other countries, and the escort had
alwavs been sufficient if the opposing force was not
knocked out entirely, the British Hyers always roared in
regardless of “clearing” attacks or defending forces and
made the bombers pay a heavy price. Present indica-
tions show that the Germans arc trying to alter this
situation by adding more guns to their bombers and by
using light fighter bombers for bombardier duties.

Bombardment is the long arm of the Nazi Lufiwaffe.
Its main purpose is to go ahead of infantry Panzerdivi-
sions of the Wehrmacht and strike at centers of cnemy
resistance or possible resistance. Too, its additional
purpose is to demoralize civilians by bombing towns
and cities and to send refugees scurrying to civilian cen-
ters farther behind the lines. The main idea back of this
tactic, of course, is to clog roads with fleeing and de-
moralized refugees so that it will be impossible or at least
difficule for the enemy to move up supplies and troops.

The easiest and most conclusive way to describe Ger-
man bormbardment machines and their purpose is to call
them flying field guns, or ardllery. For they are used
for the most part against centers which are too far re-
moved from front lines to be within range of artillery
fire.

Fryine Boats AND SEAPLANES

The German naval air arm is not developed to the
extent of those of America and Great Britain, yet Ger-
many does require marine aireraft for coastal defense
duties, overwater reconnaissance, mine laying, catapult
operations, and for attack on Allied shipping. Some of
these duties are now being carried out by landplanes,
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becausc flying boats and seaplanes as a rule are slower
and less manenverable than enemy types they would
meet.

Even though the Germans probably realize as well as
anyonc else the value of large flying boats for wartime
purposes, they have developed the floatplanc to a greater
extent. This can be attributed not only to the relatively
small coast line of that country in its pre-war state, but
also to the mass-production system under which the
Luftwaffe was built up in such a few years. Floatplanes
can be better adapted to mass production not only be-
cause of their complete Jack of hull, but also because
there 1s no necessity to provide watertight surfaces,
which naturally require more labor and time to be de-
signed for seagoing duties—are structurally similar to
landplanes and can have their undercarriage intcr-
changeable for wheels instead of floats in case of neces-
sity.

The most successful usc of seagoing planes so far in
this war was in operations against Holland during the
drive to the west. Even before the fast-moving Wekhr-
macht had reached South Holland, air-borne troops,
carried by large seaplancs, were landed off The Hague
and Rotterdam to attack military cstablishments in
those cities and to make it more difficult to send all
available troops to the east to face the main German
forces. Also, during the eatly hours of Friday, May 10,
as an introductory phase of their attack, the Germans
began to lay magnetic mines in the mouths of large
rivers and harbor entrances in the Netherlands.

(Pary 11 will appear in the Novewmber-December issue.
It will describe Italian and ]apanese planes.}




“Give Us Leaders....”

By Lieutenant G. H. Dresser, Coast Artillery Corps

Corregidor's big guns still roar defiantly. Not in the
ears of the mcﬁc%uus Japanese pcrhat}y but in the
hearis of Coast Artill in leeland, Panama,
Hawaii, New Caledonia, and—ves, in the Philippines,
too. To no other officers and men do the blasts of the
Rock's giant cannon carry more meaning than to those
who manned them, now prisoners of war.

"Give us fighters the ]im those who fought here;
give us leaders the likes of those who led here; and
America will have victories greater than the world has
ever seen.” Thart's the message the guns of Corregidor
roar to the American people today.

And in reply, the Coast :\rﬁIL}f proudly points to
its hourly increasing numbers, its hourly more effective
firing batteries, and says grimly, "There are vour fight-
ers, Corregidor.”

But the leaders—where are they?

The Antiaiterafe Officer Candidate School at Camp
Davis, North Carolina, was described in a previous issue
of the Jounxar. It is one of a number of officer candi-
date schools in the United States; it is one of the most
effective answers to that question, “Where are the
leaders?” In the officer candidate schools, the Amy
of the United States is successfully handling the Her-
culean task of tuming out young, enthusiastic, and
competent officers for every branch of the service.

And in the Coast Artillery's oldest and most historic
fort, Fort Monroe, Virginia, the soldiess of the youngest
officer candidate school of them all snapped to attention

on & balmy spring moming in April, 1942. No more
appropriate place could have been chosen, because it
has been at K'lqmm'ﬁ Coast Artillery Schoal that thou-

sands of seaconst artillerymen have mastered the
ABC's of trajectories and ballistics. Now historic old
Fort Monroe is giving to the nation not only the artil-
lerymen, but also the present and future seacoast leaders.

Suppose we choose three fictitious soldiers at random
and follow them through the Coast Artillery Officer
Candidate School (CAOCS)—from enlisted men to
seacoast second lieutenants. The pace will be stiff. But
come along and see us make leaders for America's armies.

Typical ofhcer candidate number 1:

Name —STANLEY PAZOREK
Rank —Tech Sergeant

Prior Service —12 }'mrsf%{c:*gular Army
FEducation ~ —High school graduate
Age —31

Typical officer candidate number 2:
Name —ABNOLD MORGAN
Rank —Private

‘up of two platoons: On the very first day, the of

Prior Service —4 months, Selective Service

Typical officer candidate number 3:
Name —~HARRY DRUMMOND
Rank ral
Prior Service —1 year, National Guard
li-dmﬁun ~College graduate, Journalism
Age =22 ' '

Besides wearing khaki or olive drab, what do Pazorek,
Morgan, and Drummond have in common that we
should name them s typical officer candidates? It i
certainly not education nor background nor perso nal
ambition. No, but more important, they do have the
ability 1o lead other men in battle with firmness,
ness, courage, and wisdom. )

How do we know they have such ability? Frankiy
we are really not sure yet. But before they were chosen
as possible officer candidates, their own battery and bats
talion olficers studied them very closely, and it was upon
those officers’ judgment that Pazorek, Morgan,
Drummond were sent before high rnking boards for
final decisions. Alter the most careful consideration
these three, along with more than o hundred othess
were selected. Will they become creditable officers?

From the North, South, East, and West, the cands
dates pour into Fort Monroe—privates, co er-
geants; Regular Army, Nutinnnr Guard, Sclectees; en
gincers, writers, bank clerks; Pazorek, Moargan, [Drum
mond—all of them with one common trait—the samei
thing that makes each candidate a reply to "Give 18
Jeaders the likes of those who led here.’

And suddenly like the bursts of a salve, they are ng.
longer men of different Army backgrounds, for shortly'
after the registration process is completed, they muos
remove their chevrons and regimental insignia. Sews
geant Pazorek, Private Morgan, and Co ' Drm&
mond are now “"Misters” 10 the officers in charge. Upon
reporting, they will state very smartly, “Sir, Canclidates:
Pazorek, Margan, and Drum reporting as e
rected.

Barracks are assigned, bunks are chosen by the meas
One officer is in charge of each platoon, consisting
approximately fifty men. A CAOCS battery is

charge lay down the Officer Candidate’s Ten (O
mands:

1. You will be a self-disciplined soldier.

2. You will maintain a meticulous appearance:



Learning fire adjustment.

3. You will perform your duties with exactness and
with spirit.

4. You will march ar a strict attention in every for-
mation.

5. You will wear the uniform prescribed.

6. You will cooperate with fellow candidates to the
fullest extent.

7. You will care for vour equipment to the best of
your ability.

8. You will walk with excellent posture at all times.

9. You will strive to be superior, not just satisfactory.

10, You will hold as your goal, PERFECTION!

| ';H'I-L"I-'Ir‘! A mugh road lics before candidaies Pazorek,

Horgan, and Drummond. Strenuos physical activities

8 well as brain-twisting classes are ahead. For military
e o cound mind must have a sound body beneath it.

Bing the first two weeks, an hour each day is devoted

& nfantry drill. During the remaining weeks, candi-

will tackle the Buns' Manual, bayonet training,

tenics, extended-order drill, and the obstacle
as well as additional close-order drill.

are regularly scheduled from 8 a.m. 105 pa1,

By sessions each evening From 6:30 poag, 10 8:30 v.as,

s

Phats by Nargoanl Trimbls

Saturday alternoons belong 1o the men—just enough
time for PX purchases, extra cramming, and possibly a
week-end siesta. Saturday mornings are highlighted by
a "Rooster Reveille” at 5:30 a.m. in order that the can-
didates may be subjected 10 one of the most exacting
inspections Army personnel have ever endured. This
eye-opener is held at 7:30 a.m. so that the men are able
to reach their classes by 9 A, Under a recently-revised
schedule, final academic examinations are given on
Friday afternoons, and the Saturday moming 9-12 pe-
riod is devated to smallarms instruction and further in-
fantry drill.

In addition, candidite officers are appointed weekly.
In the first week, for example, all three of our friends
have been selected for various duties. Mr. Pazorek has
been named Battery Commander; Mr, Morgan, Sec-
tion Leader Che is responsible for cleanliness and order-
liness of one floor of a twostory barracks); and M.
Drummond, Platoon Leader. During the rwelveweek
course, all candidates will serve in 1wo or more positions
of uulhnrit}',

Battery Commander Pazorek will shout commands
many times during his week at this particular job, be-
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L n'-lll{itil.JlL"u 1'n.m.']1 114 l" L'I.'I.:\M"\ .II"ILE ACTNONGES 1IN
formation

And now, classes have bepun

“Mr. Druommond. whar does an officer do whien he
arrives at his new post?”

“Can you identify the WJn-hip whose silhouette is
shown hiere, Mr. Morgan?’

"Which is the I]L'..!.li]iht al the En-i_-.-.rn Lases, M
Pazorek?”

Fhe Rrst week introdisces 4 general group of m'riu.u_u
'ulnll'f_ll.'l.T.'- i11i'!litill1ﬂ Administration, Mess ."hi.in.:g-'rmt'lll.
Caourt Martial Pocedure, Antimechanized Defense, and
Military Discipline. Candidates are subjected 1o some
600 hours of instruction and supervised study. Several
ol IEI.'.' COUrses, l.\':ll"l :]‘ll.' IIl]IIIll.':I' [V} |]|}IH:~ 4_Fr1.n:|_'+.| 10
them, are listed below:

Seaconst Artillery (Muatdriel, Pointing. ete.) 233 hours
Tactics 43 hours
38 hours
28 hours
24 hours
12 hours

Ornentatbion y

Yeview of Mathematics
Addministration :
Seacoast Searchlights .

JOLUIRNAL September October

A test follows the completion of lecture marerial m
each subject. The test marks are weighed according g
the number of hours devored o the course, and then g
combined v make up the schalastic mark—50% af the
tital final avere

Messes. Pazorek, Morgan, Drummond, and the e
i-:riru ul ri:ll'll ll'.l'ﬂ“l-l'll. . ¥ hﬂ‘.'l' “”!l llll]’illlll_‘.' 11 iTh :h.:
fyrst .ll!q{ ‘-t.'ull!l.[ '.'..u.'-L-" f_;a-!u-r.ﬂ CONErses. .I.l"l.l."lp' im'l.-u fll;.
It‘Tll'!.i o I!tt{.' Ir\l..'IIHr.'L Iri[r.'nﬂ'l.' Zillt! h,n'r.' \Tl.lil'il.‘l]' COn-
scientiously. The "buddy system” of answenng works
sheets has helped them considerably, Worksheets ape
really cooperative tests, because the student i= allowed
1o search for 1II1.' ANSWITs In |'|.|.~ notes or in his !._-_'.;:qu,h:
Still more mmportant, he is permitted and encouraged J
discuss the Juestions with' other candidans 1I.'|;| ﬁu.
buddy system, thase men who need help can be aided
by those men who can help. The latest and best irgins
ing flms are another source of knowledge for the candis
dil:[f.'h

Mathematics s the one course which could apily be
termed “student-destroyer.” Why? Well, along with
20% of his class. Mr. Pazorek failed at least one of thie

Are they officer marerial?

FPhata by Sergeant B



Just pare of & day's work for an officer candidate.

PFhala by Sergeand Hilis

ge math examinations given. Mr. Morgan, with an
eering background, received excellent math grades.
didn’t know his marks, for they are never pub-
ed. ) M. Drumimond passed also.  Although his
i hu'l-cgmumi had not been exXlEnsive, he Im:i- n.-.lllj.
hard on right triangles and logarithms before
lying for the school.
RS Mr. Pazorek sadly learned, if & man fails a course,
' L‘ mvited to a private discussion with the Command
Officer of the CAOCS, Licutenant Colonel William
McNumee. On one subject is the colonel especially
i A basic knowledge of trigonometry and loga-
5 s the primary u:n|u_iplm-nt'ul' an ellient coast
lcr]rm;m. By Far, the majority of candidates who
10 win commissions here are men who are not pre-
to tackle mathemartics. There is no reason for so
iy candidates to fail mathematics, 1f a soldier is not
tunate enough to have had courses in math, let him
a0 texts and begin to study before he applies for
e school, or ar least, before he reaches the school. Our
W in mathematics is just what the name implies

A

L ,:.:._I

i.lr-'lil"r'. Myr. Pazorek feels a bit downhearted, but
tlure is g tangible warning that he must bear down
Order 1o pass uther subjects which require a basic
Manding of trigonometry and loganithms—lor ex-
s Orientation,

the powers-that-be specify that academic work
Ball coun nn]:s,' 50%, Where does the other 50% enter
W *Picture? Leadership!

“GIVE US LEADERS-" 15

At the end of each week, the officers in command of
Ihu varous |‘I!.‘:|::i-ur|.1; g.l#l!m‘ up l|lt:i=r q‘_{::l.i'lh_ﬂ notes on
every manin their units. and then submit an efficiency
report on each candidate to the Commanding Officer.
The following example is the report filed on Mr. Mor-
gan after his frst week:

INDIVIDUAL EFFICIENCY REPORT

NAME—Margan, Amald

WEEK =]z,

Physical Activity and Endurance Very Satisfactory
Military Bearing vo oo Satisfactory
Neatness . Very Satistactory

Attention o Duty Excellent
l'.'mllx-r:mun oo Excellent
POTCe = s s e AT T .« Satisfactory

JllLiglm'nl and Common Sense

Verv Satisfactor v
| .lf'.illl."r"\llilj

. \"t':}' Sat I'-l..'!i.'ll!l'l'u'

REMARKS—Mr. Morgan |:nwni a very efhicient
Section Leader. Posture is his weakest point. He
seems 1o lack Force in manner of 5|‘u:!]-.ing. but he
did his job well,

Mr. Morgan's bearing will have o improve. The
Faculty Board is sure that eleven more weeks of march
ing will |‘Im1-'ui¢: the corrective meonsures. Besides that,
his tour months of Armv service is viewed comparn
tively with Mr, Pazorek's twelve years of service, It is
naturally expected that the latter will have far Superior
lk.‘ilting. (Which he doee.)

I]“.' L'"“H.'ii.']'ll.'_'n' “_"P'.lrl i'&‘ h:.l.\'-i.'l.] on twid m.li“ i'..“_'llrr"'\

. Pesonal observaton of the candidate while in

every phase of his daily activities. (Marching, at
Mmess, dui"”l]; fl-ul:"-.\'-':g. eIC. ,

fad

.[.hl." “"._1"'1'!,; hh'.'t'l“—il lI.‘!ﬂ.‘_«.‘ n.'min:lt:r nl' ]wm::ml |'|..|r-
racks sins. For example, on April 29, all three of
our chums were gigped as ollows
Mr. Pazorek—Shoes under bed not polished.
Mr. Drummond—Top of wall locker dusty,
Mr. Morgan—Barracks: floor in upper squad
room not swept clean. (As Section Leader,
Morgan was responsible for police of his part
u[ I:}Il' hlrr.u'kh

The “gig sheet” is a source of eternal irmitation for
those lawbreakers whose names appear on it. Gigs are
evaluated according 1o their seriousness with one, two or
three demerits. The candidate who receives twice the
number of the jddli.ﬂ.ll‘l.h averape demerits is restricted
on Saturday afternoon, Commendations carry weight in
the opposite direction, offsetting gigs. What fierce joy
when one can say, “1 haven't been gigged all week.”

But why is such serious attention given to these seem
JTI;!I'L III!:iIIl"HJrLiIlI details? l}t:{au-_-t.', |;|:|.' Tn'inu 1o win
commendations and eliminate gigs, a candidate learns
the meaning of personal responsibility. He leams 1o be
alert and exact, to be on his guard constantly. And he



16 THE COAST ARTILLERY JOURNAL

must possess those qualities to be one of “the likes who
led here.”

Hours melt into days, and days melt into weeks.
Men are being molded into hardened, well-disciplined,
superior soldiers. Attitudes are changing. Responsi-
bilities were first accepted and are now anticipated.
Subject material is growing increasingly more compli-
cated.

“What are the functions of the recuperator system,
Mr. Drummond? Describe one method of orienting the
Cloke plotting board, Mr. Pazorek. Explain the rule,
Right, raise; Left, lower, Mz, Morgan.”

Physical activities continue unabated.

“By the left flank . . . MARCH,” commands Mr.
Drummond. “In cadence . . EXERCISE,” com-
mands Mr. Morgan.

On a Saturday afterncon, Morgan helps Pazorek to
master his logarithms and trigonomerry. Drummeond
has a tough time with Orientation, but he manages to
pull through. Morgan’s bearing has definitely improved.

The class loses four or five men along about the fifth
week. Most of the losses are due to scholastic deficien-
cies. No candidate is ever dismissed by the Faculry
Board of the CAOCS without the most thorough re-
view of his individual case.

Candidates are walking straighter, thinking more
clearly, throwing their chests out a little further.

“Certainly, Mr. Drummond, your officer’s uniform
will be altered in time for graduation. And how many
sets of gold bars?”

Nerves are beginning to tingle.

“Did T pass that writ on gun pointing?” “Two gigs
to-day; how did that happen?”

New groups of students who have already begun the
course stare with healthy respect and admiration at the
veteran OCS marching units.

On July 10, 1942, the first Seacoast class was gradu-
ated. Let us assume it included our three Hetitious
friends. Battalion and regimental commanders in all
parts of the world look forward to having OCS gradu-
ates, trasting in the ability of the school te turn out of-
ficers who are ready, willing, and able. That is the
trademark of OCS men—abiliry.

Their training is not cutdated. They bave been
taught the newest methods. They have scen and
operated some of the most medern weapons and instru-
ments. They have absorbed a tremendous amount of
artillery knowledge. At the end of classroom artillery

i

L

September-Octohey

instruction, seacoast firing is conducted by the prospee.
tive officers. They operate the instruments in the plot
ting room, orient the guns, adjust fire, and, under close
supervision, conduct a target practice.

In twelve weeks, the candidates progress with amag.
ing speed—they seem to grow in staturc. Their minds
are keen with fresh knowledge and new ideas. The days
at Wilson Park, the firing point, are crowded with e
citement, for within a very few wecks after the firing, i
is gold braid, gold bars, and Lientenant in front of
each name.

Every candidate takes an active part in the firi
and one can see the confidence with which each future
officer shoulders his responsibilities. It is true that th
are in the comparative quiet of Wilson Park today, bue
tomorrow they may well be on another Corregidor. In
the eyes of officers who were in charge of the candidates
through the long wecks, there is a sparkle of pride, for
they observed and aided the transformation.

There is sureness in each candidate’s voice as he gives
his first command on the firing line at Wilson Park.
“Fire one ranging salvo. . . . Commence Firing!”

Brigadicr General Lawrence B. Weeks, Commandant
of the Coast Artillery School, personally congratulates
each graduate officer of the Army’s newest service
school; he hands to each one of them a certificate of
graduation and the document granting them commis-
sions as temporary Second Licutenants in the Amny of
the United States.

As the men of each class examine the contents of their
orders and read their new assignments, it is not difheult
to understand why young America is confident of vic-
tory. For, in the eyes of these new officers is a certain
grim reminder to the enemy that America not only per-
forms wonders quickly, but effectively.

In twelve weeks, men of varied ambitions, educations,
backgrounds, and abilities are transformed into self-
thinking capable Army officers, ready to take up where
the men of Corregidor left off—ready to prove that the
soldiers who died on Bataan did not die in vain.

If ever a prayer is being answercd, it is the one which
the big guns on the “Rock” cried out—"Give us leaders
the likes of those who led here.”

Pazorek, Morgan, Drummond, Smith, Jomes . . .
perhaps even another MacArthur . . . whatever the
name, sir, the gradnates of the Coast Artillery Oflicer
Candidate School are not stopping as seacoast second
looeys—Corregidor, they are just beginning!

i



Training the Automatic
Weapons Fire Unit

By Major Herbert F. Mitchell, Coast Artillery Corps

1

Probably the hardest-hitting artillery unit in the
Amy, for its size, the AW fire unit can successfuily
engage targets from the dive bomber to the tank, from
the torpedo “mosquito” boat to the slow-moving truck,
or even assist field artillery against fixed targets. It is
highly mobile, and can operate independently for days
at a time.

To provide the crew that can untilize these tremend-
ous capabilities is a selection and training project re-
quiring the most careful planning and execution. Not
only must these men be expert in the technical use of
their weapons and firecontrol equipment, but they
must know most of the tricks of the trade of the infantry
soldier, have a fair knowledge of field enginecring, be
adept in anti-mechanized and antitorpedo-boat defense,
and be able to recognize on sight some fifty or more
types of planes, tanks, or torpedo hoats. Since they
work with the Air Corps, the Armored Forces, the
Cavalry, and the Infantry, as well as in AA defense
commands, they must know something of the tactics and
technique of these arms.

Let us consider a training plan designed to take the
fifteen soldiers who have completed their twelve weeks
of basic training and weld them into the AW fire unit
which is ready to take on any battle mission that may be
assigned to it.

The hours given are to be taken as a guide only, as
the sole criterion of the training of the unit must be its
ability to deliver the goods.

The plan is divided into threc phases: preparatory
training phase, target practice training phase, and tac-
tical training phase. The latter two phases may be re-
versed or intermingled, if desired, without serions detxi-
ment to the training.

The preparatory training phase includes all arillery
fraining prior to target practice and the specialized
aining in the non-artllery subjects. The target prac-
tice training phase includes antiaircraft and horizontal

€ target practice. The tactical training phase combines
the non-artillery subjects and unites them with the ar-
ﬁﬂery subjects to present to the soldier the relation of
the many details to the actual feld operations his unit
may be called upon to cxecute. During this latter phase,
also, should be devcloped the Standard Operating Pro-

cedure for the fire unit to meet all anticipated service
conditions,

It should be cmphasized that the purpose of military
training Is not merely to expose the soldier to the vari-
ous military subjects he should master, but to develop
in him the skill required to make his unit’s fire effective
and teach him how to mcet the enemy under all battle
conditions and come out on top. He should be con-
vinced that shooting it out with the enemy is better and
safer than seeking helpless shelter. He must be thor-
oughly imbued with the idea that his skill may not only
preserve his own life and those of his companions, but
also may save the lives of many times that number of
his comrades and allies, may perhaps decide the issue
at his particular corner of the war.

]

Selection of personnel is often the key to the success-
ful training program. It necd not be repeated that a
man ¢an not be trained beyond his capabilities, Inter-
est and physical attributes also play an important part
in a man's training. The capabilities and missions of the
AW fire unit require men of quick reactions, rapid and
accurate thinking, and well developed initiative and
sense of responsibility, There is no place for the slow-
thinking, plodding type of man, nor for the indolent,
carcless individual. One such man may render the
whole fire unit impotent, as would such a man on a
varsity football team. The general physical requirements
are: good eyesight, normal color perception, fairly ro-
bust physique, and quick and certain muscular contrel,
The principal characteristics and capabilities required
in the several positions of the fire unit are enumcrated
below:

Chief of Section—The Chief of Section must possess
all the qualitics normally required of a noncommis-
sioned officer. In addition, he must be highly trained in
recognition of aircraft, tanks, torpedo boats, and other
possible targets. He must possess clear judgment, as
he is sole judge of whether and on what target to fire.
He must have a high degree of initiative as he must
often change position without command, and may be
required to operate independently during fast-moving
operations. He must know thoroughly his equipment
and the duties of his men, as he is responsible for the
care of the former and the state of training of the men
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tracking drill should he mphmi:cd,”

in the latter. He must have a good power of command,
as-he is usually the senior man present at the gun po-
sition, His duties in action u.'urn:spnnd o those of a aun
battery commander.

Yange Setter—The range setter is the kev man of the
fire unit during the engaging of a target, He is in com
plete control ol the firing and of the adjustment of fire.
Flence, he must be cool and stable EH' nature, so that he
will keep his head when under hire. He must be highly
rrained in estimating target mnges, and therefore must
be thoraughly familiar with the size and appearance of
enemy aireralt, tanks, or other targers. Since a plane has
no background to nid in estimating its distance, the
range setter must depend almost entirely on its apparent
sl 2% It appears to im. The ranoe setier must under
stand his fire-control equipment thoroughly and be able
to keep it in operative condition, if within his power
ta do s, He must thurnug]l]_x' understand the frecon
tral l-nmlulrm a5 weell as the vadation of lant range for all
types of target courses. In addition he fs in command
of the mange section and i R?h]'h'!n‘-ih]t' for its state of
training. He should be capable of assuming the duties
of the chicl of section.

Directar Trackers—The director trackers must possess
a highly refined "touch” in operating their tracking
handwheels, They must be able to keep their respective

HL’I"IE‘JI‘IIIET-GJ: tobey

crosshairs steadily on the target. It is not sufbicient thay
the crosshair be kept anywhere on the target. It must be
maintained steadily on a particular point on the targer,
The trackers must be able to “track off,” where Tieces-
sary, to ]'Il“:'l;lm.?[‘ line shots. Since the trleﬂ;‘npc E:ujg]“ is:
adjustable only by digging the director in, the racken
should be of equal height and preferably not less thay
five feet six il’::\lﬁ ll. Each tracker should be ¢y

of u.\ﬁmning the duties of the other or of illc

setter, and should be trained as gun pointers,

Power Plant Operator—The power plant operatos
must be a qualified truck driver. In addition he muse
understand the operation, care, and maintenance of his
power plant. He must be reliable and resourceful, as he
is usually Jocated two hundred feet or more from the
TLITY rﬂﬁlnflﬂ ;In{l II:!L' ch{.’r Crenw [[]‘L"Fnl“:fﬁ. l!c Ehmu
hc capable of acting as a lookout, and should be rrained’
as an alternate tructur. and as a machine gunner.

Telephone Operatar—In addition to his duties a8 &
telephone operator, he should be trained as an aliernate
tracker, He should also be qualified as a lookout and »
n I'Ih'!rl'lil]l.' Hllﬂl'll."r. llt." 5!“1"]{' IH.' 5‘:{."-']1.1:-' nl“[i I{'ljahll."'
the prim‘ip.‘li source of an alert is from his h‘.'h:p'hurl_;_

Gunner—The gunner should be a mechanically
minded man, as he is responsible for the operation, cae
and maintenance of the gun and the local defense ma
chine gun. He is likewise charged with the supervision
ol the ammunition, including its loading and inspes
tion. Upon him rests the responsibility for the safety of
the crew members and equipment in the dead area. He
is in Full charge of the gun during sight-contral opese
tion. Consequently, he must thoroughly understand the
-.|!111||i|g-.-uin:'| of leads 1o the :nighls and the ."ld_iti!pﬂm:‘l'l! of
fire during action. He should be capable of assuming
the duties of the chief of section.

Loader and Firer—This man has o purely mechanicl
job in acton. but one thar n?quir{-s srecision and 4k
tention to the _inil. He must be trained 1o Ll:i..'p his cyes
on the ammunition and not on the tarpet. He should be
the |1rinuip.ll pssistant af the gunner in canng for the
gun and its equipment, and be capable of assuming the
sunner's duties.

i Gun Pointers—The gun pointers have a dual p’-’l'
requiring different abilities. As gun pointers they must
be able to track the gun smoothly and accurarely. They
must understand the application of leads to their sightsy
and be able 10 adjust fire by the observation ol fﬁlﬂ_f-
As lookouts they must be highly trained in nircraft and
tank recognition. They must be reliable and steady=
men who can be depended upon to stay on the job o€
long pt‘lit‘n.lc of inactivity, T wey should be trained 8%
loader and firer, as gunner and /or director trackers:

Ammunition Ht'hf}'l'f.‘;——l-hﬂﬁ&' men are dim}f-
charged with the loading and inspection of the aminie
nition. They must be reliable and tllrrlﬂugll in &
duty. They must be adept in moving about the
carriage to supply ammunition from any direction 488
without pause. It is their responsibility that the ane

P
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munition in the feed mechanism is always sufhcient. In
addition, one of the relayers is the prime mover chauf-
feur, and must be qualified in that duty. The ammuni-
tion relays should be trained as gun pointers, loader and
firer, and /or machinc gunners.

Machine-gunners—The machine-gunners are charged
with the local protection of the fire unit. They must
not watch the target engaged by the automatic cannon,
but be alert for any targer, aerial or ground, which pre-
sents a threat to the fire unit. In addition to being quali-
fied as machinc-gunners, they should be trained as di-
rector trackers and/or gun pointers.

It may be scen from the above that it is not sufficient
that cach man be qualificd for one position in the fire
unit. The isolated nature of the gun position makes it
jmperative that each key man have one or more under-
studies, ready at any time to replace a casualty, or to be
alert while the principal rests. The well-trained fire unit
can operate the gun with sight contrel with any four
men, and has at lcast two trained substitutes for cach
other key position.

I
PREPARATORY TRAINING PHASE
Artillery Subjects

Hours of Instruction
I, Matériel ... .. . .. L. R 36
e D 1 48
3. Tracking and specialist training .. .......... 48
4. Care and Maintenance .......c.ovirunr... 12
5.Theory ... 48

Now-Artillery Subjects

6. Identification of aircraft ... ... ... ..., ... .. 36
7. ldentification of tanks and other targets ... .. 12
8. Map and acrial photograph reading ......... i2
9. Reconnaissance and selection of position .... 24
10, Feld fortifications .. ... ... L. 24
. Anti-gas measures .. ............... . ..., 16
I2. Camouflage and concealment ............. 16
13, Local security measures . ................. 12
14. Field sanitation and first aid .............. 16
15. Convoy Operation ............. ... ... 12
16. Small arms target practice ................ 48

17. Marches . ... ..o 24

18, Communications .. ......oowurennennn... 12
19. Alert and warning systems . ............... 12
20. Standard Operating Procedure ............ 12
21, Field exercises .. oo vvenei 48
22. Tests and inspections ................... 24
23, Infantry deill ...l 24
24. Infantry tactics, small nmit ............... 48
25, Horizontal fite .. .o 24
26. Defense against air-borne attack ......... .. 24

27, Garrison duties . v vvmr oo 48
28. Sickness and farlough .......... ... .. 48

TOTAIL—768 hours of instruction—16 48-hour wecks.

TRAINING THE AUTOMATIC WEAPONS FIRE UNIT 19

1. Matériel instruction should cover thoroughly the
piece of equipment with which the individua! soidier
is concerned. He should know the proper name of
every part, the functioning of that part, and the func-
tioning of the mechanism by assemblies and as a whole.
In addition, each soldier should know the major parts
of the rest of the fire unit’s equipment and the func-
tioning of such major parts. Opportunitics for drill and
tests of the individual's knowledge, such as during
cleaning, should be utilized to the full. Models showing
the functioning of the more complicated parts should
be made and used. Large charts showing the details of
the major assemblies are quite helpful. Training films
and film strips are invaluable aids in this training. A
thorough understanding of the matériel goes 2 long
way to insure its performance in battle. .

2. The drill should be carefully taught, dividing the
instruction into four stages. The first stage should em-
phasize what each man does at the several commands.
‘The second stage should emphasize the manner of do-
ing each part of the drill. Here, time can be very profit-
ably spent showing each man the manner of execution
which will ultimately work out as the fastest and surest
way of accomplishing the task. Eliminate lost motion
and extra steps. The third stage should emphasize ac-
curacy. Practice until the movement or operation can be
performed exactly as it should be, time after time
without error. The final stage should develop speed.
Only after the first three stages have been thoroughly
mastered should any attempt to gain speed be per-
mitted. Of course, as the operation becomes more fa-
miliar, the man will unconsciously gain speed. But care
must be excrcised that steadiness and accuracy arc not
sacrificed in an attempt to gain speed. If the proper
groundwork has been laid in the first three stages, the
development of speed will be rapid and satisfying. Com-
petition should be encouraged and the breaking of a
record time made the occasion for commendation.
Speed should become habitual. Whenever the cquip-
ment is sct up or taken down or used in any way, the
crew should do the job at the double as quickly as
possible. It is essential in the quest for speed that care
be exercised in the leveling and orienting operations.
No standard except the highest attainable should be
accepted for the accuracy of these operations. Any at-
tempt to sacrifice accuracy to gain speed should be dealt
with severely. Accurate fire delivered a second or two
later is far better than poorly-aimed fire delivered al-
most immediately. A hit in a few shots is much more
effective than a hit with a Jot of shots. When the crew
has become proficient in their principal assignments,
substitute position training should be initiated. The
hours listed [or this training subject are intended only
for instruction in drill. The drill, of course, will be
used in conjunction with all operations and training
involving the use of the equipment.

3. Tracking and specialist training is the most im-
portant part of the preliminary artillery training. No
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effort should be spared to provide every type of train-
ing aid possible. Tracking practice shonld be afforded
to the director trackers, the gun pointers, and the ma-
chine gunners. Men designated as substitutes for these
positions must be given the practice to qualify them as
such. The chicf of section, range setter, and gunner
should kecp themselves in practice so that they may
take over onc tracker’s job in order to check on the
other tracker. The tracking should begin with easy
targets and work up to the more difficult courses, in-
cluding at the end of the period such targets as high
speed hedgehoppers, dive bombers, and the T-1 target.
The standard of director tracking must be the ability to
keep the crosshair steadily on the designated point on
the target. It is not sufficient to keep the crosshair
merely on the target in general. Any motion between
target and crosshair introduces errors into the firing
"data and prevents effective fire. Likewise gun and ma-
chine gun tracking must be steady before effective tracer
adjustment can be made. Since trackers rapidly be-
come stale, tracking practice should be arranged for not
less than weekly throughout the entire training course
and into service assignments if at all possible. Full use
should be made of accidental targets whenever the
equipment is set up, even at the expense of the training
at hand. Only thus can the degree of experiness re-
quired for effective operation of the equipment be ob-
tained and maintained. Visits to neighboring air fields,
identification and pick up and tracking drill should be
emphasized.

Specialist training other than tracking should like-
wise be given careful attention. Many hours should be
spent by the range setter and his understudies in esti-
mating ranges. An indoor range with scale model planes
is invaluable for this, as an immediate check on the esti-
mate is always available. This should be combined with
practice on actual targets and should be checked as often
as possible with the best means available. Where targets
fly at a known altitude, a range scale can be pasted right
beside the angular height scale of the elevation tele-
scope of the director. A tange adjustment trainer, such
as that described in paragraph 229, FM 4-113, January
20, 1942, should be constructed or procured. Training
the gun pointers and machine gunners in the applica-
tion of leads should be given its share of attention.
Much valuable training can be obtained by the use of
simple training devices such as check sights and pre-
pared charts and curves. The use of a tracer wand, such
as described in paragraph 228, in the above mapual,
lends itself to many training applications. Duplication
of firing conditions, to include sound effects, is very de-
sirable. Service speeds and courses should be empha-
sized over target practice speeds and courses.

4. Care and maintenance instruction and practice
should begin the first day the equipment is used, and
should become an integral part of each day's training.
Frequent inspections at unanncunced intervals should

be made to insure that proper care is being taken. The
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gun or fire-control device that fails to function in batle
may cost the lives of some or all of the crew as well a5
cause the faflure of the fire unit’s mission. Ninety-nine
per-cent of equipment failures can be traced to improper
or careless maintenance. Such improper or careless
maintenance cannot be tolerated in the successfyl fre
unit.

5. The amount of theory to be presented will vary
with the intelligence and background of the men. As
complete a background of theory should be presented
as Is consistent with those factors. All men should have
a general idea of the AW problem and how the director
solves it, The director crew should understand the basic
principles of fire control as used by the director. The
gun pointers and machine gunners should likewise
understand the basic principles of the fire control prob-
lem as applied to their types of fire control. Physical
conditions should be emphasized with the average man
rather than mathematical equations.

6. Identification of aircraft is a subject that must be
fully stressed. Its importance can be appreciated when
it is realized that someone in the firc unit, under battle
conditions, must recognize an approaching plane within
six seconds after it is first sighted, or one of two events,
both quitc undesirable, may take place. If the plane is
friendly, it may, if unrecognized, be shot down. If the
plane is hostile, it may not be engaged at all. Recogni-
tion is a better term than identification, as it implies a
nearly instantaneous mental reaction to the sighting of
the target. There is not time to catalog the principal
features of the plane and attempt to identify it from 2
study of such features. It must be definitely recognized
as hostile or friendly and preferably as to its type and
model. Distinctive features are often not apparent at
the presented angle of aspect, or may be made inten-
tionally misleading by the enemy. Drill with accurate
sithouettes of the front, side, and bottom views of
planes has proved most effective. This drill should be
supplemented by a study of all available statistics con-
cerning the plane. Model making, and particularly
model painting, are great aids in becoming “acquainted”
with the particular plane. Principal friendly and, hostile
types should be recognized instantly, and all types
likely to be encountered should be studied. Although
the chief of section is charged with the decision as 0
whether an approaching plane is hostile or friendly, all
men who might be employed as lookouts should be
trained in aircraft recognition.

7. What was said concerning aircraft recognition is
generally applied to recognition of other targets, such
as tanks and torpedo boats. The time factor for these
targets is not so pressing, however, so that instantane
ous recognition, although desirable, is not mandatory-

8. Study of maps and aerial photographs should be
made progressively. during the training program. Al
NCO’s and chauffeurs should be able to follow routes
and recognize principal terrain featurcs as shown on

maps and aerial photographs. Use of standard maps
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all men should be trained in aircraft recognition.”
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“Actual positions should be constructed,”

should be supplemented by use of sketches, overlays,
and road maps, as standard maps are not always avail
able ina thL'.ilt-rui'nlwr.l[iunw.

9. The ]‘trmL‘Lp[r.::-' and 'I;rl.'lulittm;.u of reconnaissance
and selection ol positions should be thoroughly cov
ered in the classroom, Practical training in the held
should Fallow, gradually combining the other related
subjects until all considerations can be weighed and
balanced, and sound decisions reached by the NCO's
af the fire unit as to the choice of pusitions

10, The l-lmtj.' of field Fortifications should r.'T11]1|1;|.-
size Cad Use of materials at hand; (b)) Careful prepit
mtions priot o and durmg o cupation of the position;
Celd Design of the fortification For protection, rather
than comlary; (d) Suiting the fontification to the mis-
sion and probable time of occupancy. Actual positions
should be constructed, and improvements made [rom
time ta time during the program. Aerial .huh.ruruph}
befaore, duling. and ahier construction -,uurnr,t upancy
are valuable aids in showing what the enemy may be
L"\'h.'i.'!l.."l.l to know concerning the position

Hl. Antigas measures include drill in use of mask,
training with mask, gas-proof shelter construction, gas
alarms, identihcation of gases. and decontamination.
The held fortbications aleeady constructed can be
aﬂ]i'l!!t{.'t{ to include a gas proof shelter and decontumina
tion Facilities. Drill in gas alerts and use of smoke and
tear gas should be [H'.u'.!l-':'t'l-l-

12. Camoullage and concealment should likewise be
linked with the held fornbication work. The principle
that fortification can be obtained only at the expense
of concealment should be emphasized. Camoutlage dis-

.
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cipline before, during, and after construction and og-
cupation should be rigidly enforced.

13. Local Security measures include obstacles such
as barbed wire, land mines, tank traps, and ather ground
works designed to impede the progress of a land enemy,
AW units .'1hhi_5:llt:‘li.] to the defense of air helds wil) find
tlu-s.::- measures essential 1o help prevent the seizune of
the held 1::.- enemy air-borme troops as well as [r_np enemy
mechanized forces, Also included are measures taken 1o
alert the fire unit in the event of imminent attack from
ti!{_' Air or IH“I].

14. Field sanitation and first aid measures are partic.
ularly important for the isolated fire unit. The chief of
section must enforce all sanitary regulations and see
that his men take care of their health. First aid is un-
usually important, due to the scattered nature of the
battery’s disposition. Medical Department men. will
rarely be available at the gun position, and frst aid
the wounded must be rendered by his comrades.

15. Convoy operations as studied by the entire crow
should |.'||||1||:1Hi?t' defensive measures against aerial o
ground attack while in convoy, The local defense ma-
l.'I'II!"I.L' Iu'l.l.['i hE'l.“'l.[!(} -lll-'l.'.H_."F hf.‘ In;rﬂl][‘\li l.'q.:hilﬂ' O :k‘
march. Drivers should be roined to drive over linle
used roads; trails, or open country, rather than to follow
main roads; as the latter are certain o be heavily at-
i.1l..Lt’1|. ”u: ire wnit Sfltlll]tl In' .|i|-|u {0 ] ]}.‘im"u it_\.im'ﬂ
enginecring [ITUI!-I{'III'\- in crossing streams, ditches, and
511':'!1 y_i.uh'h.

6. Small arms targer practice should cover all the
small wrms used in the fire unit, including the bavonet:
Ii\ CY man .‘ihﬂ'l'llil I'.H." {ll],]llj‘ll.‘{l at ]I._";'l?ﬂ' .'!-5- i | n‘lﬂ[kmm
'l'-'“h rl'".' “Hl' I.:.'li'h TR ISt EX' “'l..'ldl..‘i i El.'f."l 'Ih'.l: hii
ritle is as important 1o him as his gas mask or canteen:
He cannot realize the value to him aof a weapon he canr
nat use effectively. Yearlv rille practice cannot be exs
EN.'L'!.'."J LD ]"il.'l‘.';l A man at 11‘“ E‘f_"\l imn ‘.'-I'I.L"Uli"g. LILI.' L'IIIF
skill, constant practice is needed to keep in form
Monthly n|u.1['r!1'v.|1iu|:| runs should be the minimum
rl"l.' [W!It'fiut‘ Ik'rllli”t't].

17. Marches are excellent means for L'UI'I[IiTi““i“H
men. Modern battle conditions demand practically uns
limited endurance. The man whose strength gives out
.!i"l I]\:]”h.' Y mevers Ii'.“-'L" .'!-"”[hl'r E'Flill:'lflf o ﬁg_l“-
Marches also offer opportunity for testing discipline and
the ability of the lower commanders to take proper ac
tion under attack. Simulated artacks of various kinds
should be arranged 1o bring home 1o the men the fact
that the enemy will constantly appose him in all upera
tions, p.lr:itui:lri_x' movements, T he soldier must be
trained to the point where he instinctively expects
enemy opposition and is always alert to meet it He
must develop the jungle creature’s instinet of wlf pres
ervation, as modem war is most u‘r:.-‘-in.'f}' a case of SUP
vival of the fittest, in every sense.

19, Alert and wiarning systems are the means by
which the fre unit is ;-_:ix'r.'nl that warning which will
enable it to be ready for the enemy when he sirikes
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The low flying plane depends on surprise and specd

for its security. These factors can be neutralized or
climinated by efficient alert systems. Distinctive signals
must bc provided for the various alarms: air attack,
mechanized attack, gas, fire, and others if used. The
men must be trained to react instinctively and quickly
to the particular alarms. Well-planned measures for
the particular defense must be thoroughly understood
by the men or they are worthless.

20. A Standard Operating Procedure should be de-
veloped for the fire unit during the training in the sub-
jects previously enumcrated (9 to 19). Such an SOP
should cover all routine operations and serve as a check
list for the NCO¥s of the fize unit to insure that no im-
portant detail is overlooked. It should permit the neces-
sary latitude to enable the NCO's to use their own
initiative in meeting cach situation as it arises. It will,
of course, be based on the SOP of the next higher unit.
The SOP should be maintained up to date, and
changes brought to the attention of all members of the
Crew,

21. Field exercises provide the means of combining
the various individual subjects considered in the train-
ing program, and also serve as & practical examination
of the proficiency of the fire unit in such subjects. Such
exercises should be simple at first, considering but two
or three subjects at a time. The first exercise may treat
the several subjects relating to occupation of positions.
Each fire unit should act independently. The second
exercise should cover movement, reconnaissance, se-
lection of positions, occupation, fortification, and cvacu-
ation. This should include the platoons as the inde-
pendent unit and take two to three days. The final
exercise should be participated in by the entire battery,
and include all subjects including infantry tactics and
cover a period of three to four days. Pull eriticism of the
operation should be made, favorable as well as unflavor-
able, Initiative should be encouraged but guided. Ac-
tions of the enemy should always be simulated, but
never permitted to take a stereotyped form. Where
p:ossible the two sides of the problem can be carricd on
simultaneously, pitting one group against another.
Care must be taken, however, to see that the exercise
is under proper control. These exercises shonld empha-
size technique of handling cquipment and personnel,
and should stress independent operation of the unit
concerned.

' 22. Tests and inspections are the mcans of determin-
g the progress of the training. They should be con-
ducted often enough to insure that mistakes and incor-
tect practices are corrected. Both matériel and training
aspections should be thorough and unexpected. The
enemy seldom gives warning and allows little time for
Preparation. The commander wants to know how good

S troops are, not how good they can be.

. 23. Infantry diill is an excellent disciplinary train-
Mg aid and should not be neglected. Artillery work is
Wually informal to the degree that discipline may de-
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cline if not maintained by other means. One of the ear-
marks of a trained soldier is his ability to exhibit snap
and precision in infantry drill. The general public often
judges the elficiency of a military wunit by its appearance
in a parade. )

24. Small unit infantry tactics should be teught,
both the offensive and the defensive, as occasions may
be expected in battle when the firc unit crew will
have to mect and overcome small groups of enemy in-
fantry, paratroops, or grounded armored force person-
nel. The crew might have to fight to gain a desired po-
sition and then fight again to hold it. Guarded road
blocks may have to be passed, and the enemy guard re-
duced. Skill in such tactics will greatly reduce casualties
as well as increase the effectiveness of the fire unit.

25. Horizontal fire is fire directed at any ground or
water target, such as tanks, torpedo boats, trucks, march-
ing troops or strong points. The technique of such firc
is generally simpler than AA fire but differs in detail.
Practice in firing at simulated ground targets should be
afforded during the next phase of the training.

26. Air-borne attack depends for its success on sur-
prise and speed. It attempts to overwhelm the enemy
before he can organize to meet it. Successful defense
against such attack thereflore requires that the organiza-
tion be effccted before the attack occurs. Hence, up-to-
date plans of defense should be prepared and practiced,
which will insure that detcrmined resistance will be
offered to any likely airborne attack. The training
should cover the forms of attack likely to be attempted
and the proper measures to take against each of those
several forms.

27. As long as the line soldier is 1o be called on to
perform fatigue duties, garrison guard, kitchen police,
and other routine administrative work, he must be
given the opportunity to make up instruction lost while
performing such duties. By assigning the fire unit as a
whole to fatigue or guard duty as often as required, and
allowing for such time in the training program, the in-
dividual soldier may be assured that he will not miss
any important instruction. He cannot be expected to
make up at odd moments the instruction his comrades
were receiving while he was performing such dutics.
Since the fire unit is a closcly knit team, the weakness
of onc member will impair the efficiency of the whole
tcam.

28. Sickness and furloughs are unavoidable cven
during important training periods, and should be
planned for. When an absence occurs due to such
causes, the man should be replaced by an outstanding
man of similar training from a less advanced fire unit.
Upon the return to duty of the absent soldicr he should
then take his place in the less advanced unit. Transfers
between batteries should be undertaken, if necessary,
to accomplish this. Only in this way can the training
of the fire units be maintained at the highest attainable
level.

The order of presentation of the subjects above
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enummerated will depend upon loca! facilities, availabil-
ity of instructors and equipment, and the state of train-
ing of the men in such subjects. The training program
should be varied to maintain intercst, but should inte-
grate the subjects, as they are mastered, into the every
day activity of the soldier. Each subject should be con-
sidered first in iss elementary form, combined with re-
lated subjects, tested in field exercises, and then covered
more thoroughly, repeating the cycle until the subject
is not only understood in itself, but its relation to the
othes subjects clearly understood.

Training aids, such as training films, film strips,
charts, diagrams, models, miniature target ranges, train-
ing devices, etc., should be utilized to the greatest practi-
cable extent. Trips to air ficlds,. factories, prepared
emplacements, and other points of interest should be
arranged whenever advantageons. Interest and pro-
ficiency should be meticulously rewarded, and indol-
ence and indifference treated severely. Men should be
kept on their toes. The AW fire unit member must
develop lightening-like reactions, and every effort to
stimulate this development should be practiced.

Approximately sixteen weeks will be required for
this preparatoty training phase.

v
TARGET PRACTICE PHASE

The target practice phase of the training plan in-
cludes all firing of the automatic cannon and local de-
fense machine gun. This firing should include all types
of fire control expected 0 be used in service and should
afford opportunity for alternates as well as principals to
become proficient in the fire control duties of each posi-
flon.

The target practice phase may, for convenience, be
divided into four stages.

The first or preliminary stage should be devoted to
the development of fire discipline, interpretation of
tracer observations, development of steadiness under
the distraction of firing, and overcoming gun shyness.
Proper procedures for misfires and stoppages should
be stressed during this stage.

The second stage should be devored to the technique
of adjusting fire on simple crossing courses. The ele-
vation tracker should be taught to track off if necessary
to obtain line of sight shots. Gun pointers should de-
velop skill in their particular type of fire control. Ma-
chine gunners should learn to estimate and apply the
proper leads and correct same by tracer observation. The
percentage of hits should gradually increase during this
stage. Average slant ranges should not excced 1,000
yards for director control, 800 yards for gun sight con-
trol, and 400 yards for machine gun firing. Flag targets
should be used, if obtainable. If possible, provision to
visually indicate and identify hiss should be made,
cither through the usc of high explosive, or through the
use of painted shells.

The third stage should cover coming courses, both
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horizontal and diving, if the latter can be arranged foy.
The azimuth tracker should be tanght to track off, when,
necessary, to obtain line of sight shots. Gun pointers
and machine gunners should master the technique of
fire control on coming targets. Altitudes should be kept
as low as possible. Concentrate on obtaining a few hitg
quickly rather than a larger number of hits over the
whole course. Avoid the tendency to open fire when
the target is still beyond effective range.

The fourth stage should cover mancuvering and diy-
ing targets, such as radiocontrolled target planes and
the T-1 target. Service conditions should be simulated
as neatly as possible. Battle sounds should be provided,
as by firecrackers or phonographs. Casualty replace-
ment should be practiced. Some fring using gas masks
should be required. Firing from actual field positions
should be practiced if firing range permits. Hedge
hopping targets approaching at high speed from any
direction would give ideal training for combating such
targets in battle. Safety precautions might advantage-
ously be relaxed to some extent if a real gain in battle
realism can be obtained.

Horizontal fire on antimechanized target range or on
water targets should be arranged for, and satisfactory
technique developed for such fire.

The results of the target practice should not be meas-
ured by the number of rounds fired, but by the degree
of proficiency attained. The fire unit which enters
battle with insufficient firing experience will waste far
more ammunition than was “saved” by denying it suf-
ficient target practice, and will be ineffective as well.
Certainly peacetime allotments are grossly insufficient
now and should mnot be the basis of ammunition
requirements for training in time of war.

From ten days to two weeks will be required for the
target practice training phase.

v
TACTICAL TRAINING PHASE

The tactical training phase is designed to amalgamate
all the subjects covered in the preliminary training
phase into an ordered and systematic plan of military
operations. This process of amalgamation should be
started with the field exercises of the first training phase.
The logical conclusion of snch process would be the
actual entry into batile, where the training program
will receive its final and decisive test in the crucible of
war. Between those two limits should be given a series
of progressive field problems and excrcises designed to
duplicate, to as complete a detail as possible, the vari-
ous operations which the fire unit will be expected io
perform in battle.

Classroom instruction for this phase should include
the tactics of the AW fire unit in detail, and the general
principles of the tactics of the AW platoon, battery.
and battalion in both tear and forward area defense
Qutlines of AW employment with the supporied arms
(Air Force, Armored Force, Infantry, Cavalry) should
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be given, supplemented if possible by examples and

yraining flms.

Each exercise should be planncd with a definite train-
ing objective in mind. The exercises should be held
in strange territory. The troops should be subjected to
preliminary operations which will produce the state of
physical and mental fatigue inseparable with battle con-
ditions. The presence of friendly troops should be real
or simulated. Prioridies for right-of-way, sclection of
positions, supplies, and replacements should be set up,
as would be the case in actual operations. The actions
of the enemy in disrupting communications, raiding,
destruction of supplies and equipment, and other con-
ditions existing in actual operations, should be pain-
stakingly simulated. Enemy reconnaissance agencies
should be duplicated and the information so obtained
shown to the fire unit members at the critique. Every
effort should be made to develop initiative in the men,
but impossible or ridiculons situations should be avoided.

Preparation of field excrcises involves the following
principal phases:

a. Outline of general situation.

b. Outline of special situation, to include terrain,

troops participating, special mission of unit.

¢. The sequence of events, or scenario, to include

orders, alerts, intelligence messages, etc.
. Duration of the excrcise.
. Ground area and equipment to be used.
The general tactical principles to be illustrated and
demonstrated.
g. The general scheme of Director or Umpire Con-
trol and representation of hostile forces.

i -

Further information is contained in Section VIII,
FM 21-5, July 16, 1941.

Obviously these cxercises will be participated in by
many organizations. ['he AW platoon, battery, and bat-
talion should be employed in successively larger scale
exercises. Mancuvers with troops of other arms should
culminate the scries of exercises, so that the AA soldiers
can learn at first hand how these arms function in battle.

Bealism must be striven for, even to the extent of
using live ammunition in some cases, both by ground
troops and by planes. Troops must be impressed with
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the feeling that war is grim business, and not a game
with umpires and various colored flags.

Obviously the use of live ammunition will produce
casualties. "The decision as to how far to go in this direc-
tion will be answered by the answer to the guestion,
“Will the increase in effectiveness and decrease in casu-
alties of these troops when they enter battle greatly
offset the casualties suffered in traimning?” The shoul
ders of higher commanders must be broad enough to
bear the responsibility for the mistakes of subordinates.
The experiences of the British in their Commando
training should be a clear guide as to the extent of
using live ammunition in our training.

Throughout these cxercises, commanders of all units
should be alert to commend outstanding performances
as well as to correct tactical and technical errors. Com-
petent obscrvers from strange units can be used with
advantage to report on the activities of each unit. Time
should be provided between exercises to permit careful
critiques of the previous exercise, so that mistakes can
be remedied and successful methods passed on to others.

Care should be taken by battalion and higher com-
manders that some firc units are not continuously em-
ployed in a single type of operation. Each fire unit
should, as far as possible, engage in every type of op-
eration to be covered,

Personnel weaknesses will undoubtedly show up in
the course of thesc exercises. The man who can't pro-
duce in maneuvers certainly won’t do so in battle. The
INCO or officer who fails to make the grade should be
reassigned after being given a fair chance to make
good. An ample supply of new material will be dis-
covered to replace these ineffectives. The old military
criterion of “Results” must be adhered to if an effecdve
fighting machine is to be obtained.

Onr soldiers will have to meet the veterans of many
years of modern and brutal warfare. The Japanese and
German soldiers have proved their thorough training
and know how to fight modern war. Unless we provide
the same thorough training for our men, we are asking
many of them t throw away their lives uselessly. Our
men are the finest in the world. They can learn more
quickly than any other soldicr. But they must be
trained. Let us see that they arel

T U W
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Deflection Board M1

By Captain John T. Kelton, Coast Artillery Corps

The deflection board, M1, is the present standard
direction correction device for guns in seacoast artillery.
It can also be used with mortars. This board is designed
for use with either Case I or Case IIT pointing and
can be used for calculation of direction data in mils as
well as degrees.

I. Descrirrion or Boanp?

a. Azimuth mechanisne.

As issued, the board is set up for use in degrees. (See
figure 1.) The board can be converted for use in mils
by substitution of the altcrnate set of gears and reversal
of the main and auxiliary azimuth scales and the adjust-
ment correction scale. The method by which this is
accomplished is explained in Section VII, Conversion
to Operation in Mils. The following discussion assumes
a board set up for operation in degrees.

'The main azimuth plate is rotatably mounted at the
pintle of the board. It carrics the main azimuth scale
which is divided into four quadrants; each quadrant
being graduated from 0° to 10° with least graduations
of .05°. Small changes are made by means of the azi-
muth knob. The auxiliary azimuth scales are on the
base plates of the wind-resolving mechanism and the
displacement corrector. An index is associated with
cach auxiliary scale. The auxiliary scales are graduated
from 0° to 360° with a least graduation of 10°. Hun-
dreds and tens of degrees are read on the auxiliary scale
while degrees and decimal parts of degrees are read on
the main azimuth scale. For operation in degrees, the
main azimuth scale is geared to the auxiliary azimuth
scales in a ratio of S to 1.

Two alternate set indexcs are provided, the second
4° clockwise from the first and the third 10° clock-
wise from the first. They may be of use under certain
conditions. A main read index is provided at the out-

put side of the board. (Sec figure 2.)

b. Wind-resolving mechanism.

The wind-resolving mechanism is carried on a spindle
mounted on the wind bar which is geared to the main
azimuth plate. The operation of the windesclving
mechanistn is similar to the wind-component instru-
ment cxcept for two features. Two wind-azimuth
pointers are provided instead of one as on the wind-
component indicator. The pointer farthest from the
wind-speed scale is used by batteries oriented from

*'This article is condensed from a forthcoming training bulletin of
the Coast Artillery School. For Standard Nomenclature List M1 De-
fection Board, see SNL F-19.

It may be found helpful occasionally to refer to the pertinent parts
of Section V while studying the board.

South, and the one nearest the wind-speed scale by
batteries oricnted from North. The other feature i
that once the wind arm is set to the azimuth of the bal.
listic wind, it rotates with the auxiliary azimuth scale,
and automatically maintains the correct telation be.
tween the azimuth of the target and the wind azimuth,

¢. Badllistic correction mechanism.

Corrections for wind and drift and rotation are ser
into the board by mcans of the ballistic-correction mech.
anism. It consists of a ballistic-correction chart, wind
pointer, wind handwheel, rotation pointer, rotation
knob, auxiliary arc, azimuth read index, and two lock
knobs.

The baflistic-correction chart is mounted on the rolk
ers to allow setting the proper range arc under the
wind and rotation pointers. Each chart s prepared for
a particular combination of gun and ammunition.
Wind and drift curves are drawn representing the com-
bined lateral effects of wind and drift, with effects as
abscissas and range as ordinates. On its left side, the
chart bears similarly plotted curves for the lateral effects
of rotation of the earth. Elevations or ranges are the
ordinatcs on the chart and an elevation index is
mounted at the upper right corner of the chart plate.
On the newer charts a time-of-flight scale is included.

The wind pointer is pivoted at the pintle; thus
moving in an arc across the chart when it is actuated by
means of the wind handwheel. Both the wind hand-
wheel and chart knob arc provided with hinged shafts
and knurled slceves to allow them to be swung in for
placing the cover on the board.

Engagement of the wind Jock knob communicates
movement of the wind pointer to the adjustment cor-
rection index. Engagement of the adjustment lock
knob locks this index to the plate bearing the adjust-
ment correction scale and main azimuth read index.
Thus, with both Jock knobs engaged, displacement of
the wind pointer causes corresponding displacement of
the main azimuth read index. Since the main azimuth
read index plate is connected to the arm bearing the
displacement corrector spindle, a similar correction
introduced into the azimuth reading for the displaced
gun.

Rotation corrections are put in by twming the rote
tion knob to position the rotation pointer.? This dis
places the main set indexes and the azimuth must be
reset in order to introduce the rotation correction.

“Ballistic charts for some G-inch and 135mm guns do not have 10
tation curves because of the negligible rotation correctioms at #1¢
ranges fired.
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d, Lateral adjustment corrections.

Corrections for lateral adjustment are made by dis-
placing the azimuth read index independently of the
wind correction pointer. An adjustment correction seale
i fixed 1o the plate bearing the azimuth-read index.
When the adjustment lock knob is loosened, the acjust
ment correction scale and azimuth-read index may be
moved along the main azimuth scale to effect the ad
Justment correction indicated by the intersection of
adjustment correction index with the adjustment cor-
tection scale. During such movement the adiustment
correction index remains locked to the wind pointer,
T}Iu.w the ]U[L‘Iﬂ[ .I-LI_iu*.IITn'II! correction is .Ir_s:rhl'ilif.'.l]l}'
sdded 1o the ballistic corrections. The adjustment cor-
rection scale [x'mg connected with the thp!il.l.:rrn('m
ROrTeCior, 1.1'14:' ;ulitiaruwnr STectiom s .i;1|‘.IEil.‘l.I 0 []1:'
data for the displaced gun.

e. Displacement corrector.
| The M1 deflection board is provided with a device
for (. termining parallax correction for a displaced gun
p to 500 yards linear displacement and a parallax cor
mction of 29, The ril-pi:ln:ﬂl'm'nt CUTTECLOT Operiates
through computation of an approximate graphical salu-
i Hon. For discussion of the theory see FM 415, pars
' graph 107 g.
The displacement corrector comsists of a base plate
grared to the main azimuth plate in the same ratio as
se plate on the wind-resolving mechanism. 9 to 1.
e read auxiliary azimuth scale i engraved on this
base plate. The gun arm is mounted on a vertical shaft

attached 1o an arm pivoted at the pintle and may be
held fixed to the shaft by tightening the gun arm set
screw.  The gun arm is provided with an index so that
it may be set to the azimuth of the displaced gun using
the auxiliary azimuth scale.

I'he curve disk is mounted between the base plate
and the gun arm. The disk carries a series of target
range curves. Linear displacements are engrmved on the
periphery of the disk and, the Qun irm h.ﬂ'iﬂ}_; been set
at the azimuth of the displaced gun and locked, the
curve disk may be ::aLHLJ {1 |'H'iri:|_{ the proper linear
displacement under the displacement pointer on the
gun am. Thereafter the disk will revolve with the
hase plate and gun arm and is thus kept propetly
oriented in azimuth. The targer range must be set into
the corrector by keeping the mnge pointer on the gun
arm: positioned on the proper range curve. This is ac
complished by muming the range knob. The setting of
these values positions the pin on the twp slide which
causes the iMI‘.I”.r.\' armm to rotate about s '[lj'l.'nll at Ih{‘
pintle of the board. The corrected azimuth for the
displaced gun may be tead from the main azimuth scale
at the lower index of the parallax arm in conjunction
with the auxiliary azimuth scale and index

As issued, the :]iwpi.lu'nwn[ correction  device  is
adapred solely for use in degrees for the reason that the
curve disk is 1'11ur.u':-:| for operation n dl_-ur::t_w anly,
For adaptation to mil operation, see Section VI

f. Angular trinvel comprting mechanism

I'he angular travel computing mechanism (hgure 3)
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l.,l.]““'i.hT'\- l|k. ti'll.‘ !Ll."rl'] armi, tf:."n'l.'l .'H.J]H'. T I.'I l..ih"‘. n!"tl
deflection arm . The travel amm is pi'.'ur.u.l at the [:ir‘lltr
of the board and is attached. to the main azimuth p};ih'
by means of a slip-frction device allowing movement
of the ravel arm independently of the main azimuth
i_'l‘!iltt_' h“l f:..i'|.]."\'|].'|1-_’|I th{.“ Adrm o move 'I'l'i.th '|.|“,L “'l:i.l“ Hra
muth plate within the limits of movement of the arm,

The travel scale is marked on the travel arm plate,
“'hil:.h ‘i.\ ﬁ?ﬂ,’ll k] !h!." }H‘H: tll- '[|1i: Ikﬁ'."ll. '1-1“.' ET'.”;'E.'I ‘h;.'HIU
is graduated in travel reference numbers with a normal
of 6.00. The travel arm; in conjunction with the
rravel scale, acts as a subtraction device which takes the
difference berween successive azimuth readings. The
main azimuth circle having once been set to the uncor-
rected target azimuth and the travel am set to normal
on the travel scale, the next uncorrected target azimuth
is set. The travel drm moves with the main azimuth
plate and will be displaced an amount equal 1o the
.mgiﬂnr travel of the target '-h"'lnﬁ the u|'rs-1_'n'ing inter
val. This .'|ngu|-.1r travel is read on the tavel scale. The
travel arm is then reset at normal in preparation for the
next angular travel reading.

Angular travel during the observing interval, as read
From i}w travel scale, must be converted into :mgui.ir
travel during time of flight in order to compute deflec-
tion. This is accomplished by means of the travel chant
and deflection arm, The travel chart is carried on two
['I,-l1 |.["'|'5.| one h‘]ng a (irl‘ﬂ: T“] |IL'T 1'1.T'|.LT II'H.\ I'IIIIEF a "TPFIIHE’,
roller. The chart has two time-of-flight scales plotted
near the left edge, One time-of-flight scale presumes a
20-second observation interval and the other a different
observation interval. 1F a 20-second observation interval
is being used, the chart may be positioned by rolling it

FPARALLAX ARM

INDEX SCREWS_

INDEX
DISPLACED QUN. |

THE COAST ARTILLERY JOURNAL

September-October

until the proper time of flight [obtained ]11.' refereney
to the hallistic chart) on the 20-second scale is under
the cross-wire,

lhe travel chart also bears travel curves plotied
cither side of the straight 6-normal line, These curves
are "'l'.irlit..'ij i 'th" sHme r{'{t’.rl.'ﬂct"n'uﬂllk'r svsiem iul[[nﬂ
on the rravel scale.

The travel chart having been rolled, as described, 1
the time of Right for the corrected range or elevation,
the deflection arm is moved so its reading edge (heveled
edge) falls over the point of intersection of the cros.
wire with the travel curve bearing the same relerency
number as that previously read from the travel scale

g. Deflection-computing mechanism

With the wind lock knob and ;:Llju-'s'l ment lock knob
engaged, movement of the wind pointer is communi:
cated to the deflection scale. Thus scale displacement
i"tr‘il_llll'l'!i tlhl_" LUI'!E(,‘IEUI‘I. h’}r 'I.'ai"ll ﬂnll (l['i{t.

The correction for travel of the target is u|gu:l:lmi|;.|Ih-
added to the correction for wind and drift h!} lliqpf.m.;
ment of the deflection index on the deflection arm, the
arm having been displaced by setting it 1o the proper
travel curve. The algebraic addition of corrections for
wind, drift, and travel is thus accomplished to allow
reading of the deflection as indicated |lu}.' the deflection
index on the deflection scale.

Four deflection scales are |‘.|rm'i{‘h1{ for use on the
board. For operation in degrees, scales having normals
of 3.00, 6.00, and 10.00 are P:I'ﬂ'l.'i(lr."{l. The scale to use
is that having the same normal as the sighting equip:
ment on the gun. One deflection scale with a normal of
Eﬂi]i is For use when the board is set up for -:}-n:mli--n in
Imitis.
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READING EDGE

Il Cneogme

DEFLECTION BOARD M

Assearmnry axp Connective Muasunes

The assembly of each board must be checked when

lE!llII.':l Lo Illt‘ ll*j]'l:’.{ ilfﬂ-lt“hl.'liﬂh. I!I'l 1.|3|L' ]]Ll‘:T. a

consid

ermble number ol |u|.n:r._-a::|} assembled boards have

been issued.

The methods of che l..l-.:lllg and the corre \|"1'|IIIIHL, cor

gective measures are shown in chart form below:

CHECK

I, Assembly of Aztmeuth
Mechanism.,
Auxiliary indexes on
I0* line when main in
flexes are at zero,

b. Move main azimuth
l}htr until auxiliary set in-
ﬁﬂ! 1% at zero; loosen wind
I‘l'l'- knob and ]1].|u* read
index at zero. Both auxil
By set and read indexes

thaul] indicate zem

e, Rotate main auxiliary

CORRECTIVE
LIRES

MEAS
I

. Loosen auxiliary in

{ indesxes

GeEX SCTews;
o 10 line

SCTEWS

move
and T]Q_hh*n
wind
mechanism and
displacement corrector and

b. Disassemble
resolving

check gears. Auxiliary spur
and ]TIT1ilrrl geqar !1r1:1H
bear mark “for deg. only.”

I]nphu-nunnnrnunr
penrs should be meshed,
arrowed mwoth 1o arrowed
slor. Wind- resolving mech
gears should be
ltluth 1o
Reassemble

anism
meshed, starmed
starred slot
displacement corrector and
wind-resolving mechanism,
positioning bhase plates so
auxiliary scales read zero.

c. Follow measures in

plate
plete revolution and check
that bath auxiliary azimuth
scales rotate exactly 40°

1|'|Tn1.]:1';|=b one  oom-

. Wind Arm.

Note reading of wind
azimuth pointer; rotate
main azimuth plate. Read
ing of wind azimuth point-
er should remain the same.,

3, Travel Arm

lurn main azimuth
plate through ar least 2
in both directions; travel

arm ?-!Ii'rl!l{i moveg t-.\:il.'I:E'l.'
the same

L I.'t‘[!

amount #s meas
on travel scale.

4, Hil’”i‘.‘\-”[ Correction
Clart Assembly

Outer edpe of roller
brackets on left should be
ush with chart assembly
base ]'I\.“.L On right, roller
]1r1l..|..4.lx \J1u1JH ]!-t @t in

=!Jpnm:;:::[rii. 7 16-inches

29

SCALE

CROSS WIRE

TRAVEL CHART

Figure 3
1 B

2. Observe whether
wind read pointes slide
binds on tap i:hw Il so,
remove top af wind arm
and bend slightly convex;
n]li.ul Otherwise, remove
top ]rlm- and bend L'hl"‘
spring slightly to increase
friction: e tLut

3. Slide travel arm back
Ve F'Iinlil' andd bend inner
end of arm upward slightly,

p 2

4. Remove side 11[:”1.*;
loasen charr assembly base
plate screws; remove chart
assembly: remove raller
bracket serews; remove mll-
CfS; TEOVE SPACET SCTEWS
in battom of bhase plate; re-
move chart plate and spac
tum base plate 180°
sa that roller brackets will

be set in on right side and

reassemble in inverse order
of disassembly.

TRAVEL CURVES
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111, Mouwrme vue Cuagrs

a. General.

Suitable charts for use on the M1 deflection board
may be obtained from the Coast Artillery Board, Fort
Monroe, Virginia. In ordering charts, give the caliber
and model of gun, the type and model of carriage, the
projectiles, powder charges, and standard muzzle veloc-
ity for which charts are desired. State also whether the
charts are desired for operation in mils or degrees. Each
chart is designed only for a particular combination of
gun and ammunition and must be used only with that
pasticular combination. .

The newes ballistic correction charts have a time-of-
flight scale plotted parallel to the range or elevation
scale. For Casc II pointing, a time-of-flight scale should
be plotted on any charts lacking such a scale. This can
casily be done locally by bleaching a column on the
chart slightly to the left of the range or clevation scale
and plotting the times of flight comesponding to the
range or elevation scale as determined by reference to
the proper firing table. In Case II pointing, such a
scale prevents the confusion incident to the range cor-
rection board operator calling the time of flight corre-

(=]
sponding to the corrected range or elevation.

Where the guns are equipped with range drums and
utilize range-range relations on the percentage corrector
tape, considerable inaccuracy may result if the corrected
range as read from the percentage corrector is set on the
range scale of the ballistic correction chart. In such case
a new range scale involving the proper range-range re-
lation should be plotted on the ballistic correction chart.

b. The ballistic correction chart.

Before mounting the ballistic correction chart, cut it
along the side trim lines so as to give the chart the same
width as the distance between the shoulders of the
rollers. This allows a close fit between the chart and
the roller edges, thus preventing creeping of the chart.

Remove the side plate of the hoard by taking cut the
side plate screws. Remove the two ballistic correction
chart basc plate screws and slide out the ballistic correc-
tion chart assembly. Lay the chart across the two rollers
so that the lower edge coincides with the axis of the
drive roller. Fix the lower edge of the chart to the
roller, using scotch tape or similar adhesive tape. Main-
tain a slight tension on the upper cdge of the chart at
its center and roll the chart onto the drive roller until
the upper edge of the chart coincides with the axis of
the spring roller. Roll the spring roller back against the
tension of its spring and mount the chart on the roller
in a manner similar to that followed with the drive
roller.

Mount the ballistic chart roller assembly on the in-
strument and test the positioning of the chart by setting

*The zero deflection lines are straight tines passing downward on
the chart.
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the wind and rotation pointers on their lines of zer
deflection® and rolling the chart a considerable distance,
The wind and rotation pointers should remain on the
lines at all tmes. If this test results satisfactorily, voll
the chart until the are of zero range intersects the wind
pointer, and move the wind pointer through the com-
plete are, using the wind handwheel. The pointer ought
to follow the arc closely, except perhaps toward the
outer Hmits of the arc. If results of this test are sass.
factory, replace the side plate. To set the elevation
index at zero range or clevation, roll the chart 1o place
the zero range or elevation arc at the reading edge of the
wind pointer and loosen the index adjusting screws,
Now, move the index to zero and tighten the screws,

If the wind and rotation pointers fail to remain on
their zero deflection lincs, or the reading edge of the
wind pointer fails to follow the azc, Ioosen the base plate
screws and, by trial and error, attempt to find 2 position
in which the chart will check. If this cannot be done,
the chart must be remounted.

Considerable care must be used in positioning all
charts on the M1 deflection boards. Data is put into the
board through the medium of these charts, and the
performance of the board is dependent upon the charts
being correctly positioned.

¢. The travel chart.

Before mounting the travel chart, cut it along the
trim lines if necessary. Slip the top of the chart under
the horizontal wire and mount the top edge of the chart
squarely on the drive roller by means of scotch tape or
other adhesive material.

Roll the chart on the drive roller until the bottom of
the chart reaches the center of the outer side of the
spring toller. Roll the spring roller back against its
spring and, holding it in this position, fasten the bot-
tom of the chart to it with scotch tape.

Sometimes it is desired to have the same zero setting

for the hoard for both Case 111 and Case 11, in order to
accomplish a quick change from one case to the other.
To accomplish this, zero the board for Case IIl (see
V b) and set the deflection index to the normal on the
deflection scate. Slide the travel chart laterally on the
drive voller until the 6 normal line falls under the read-
ing edge, and fasten the chart to the sollers in this posi-
tion in the manner previously described.

In any case, the mounted travel chare should be tested
by placing the reading edge of the deflection amm so it
cuts the 6 normal line and then rolling the chart
through the limits of its movement to make sure that
the line remains on the reading edge of the deflection
arm. 1f the chart does not respond to this test, it must
be remounted.

1V. Tue LaTerat. ADJUSTMENT SCALE

As furnished on the board, the adjustment scales for
both degrees and mils are engraved with g zero notmad
which necessitates the use of “left” and “right” correc
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gons.” 'This may causc confusion. In some batteries,
the adjustment scale in degrees has been tevised to a
300 normal system. This revision has been accom-
plished by pasting tabs bearing the numbers in the new
svstem over the O and 1, 2, and 3 cach side of the nor-
mal, reference numbers 2, 1 and 0 to the left, and 4, 5
and 6 to the right of normal. The decimal numbers to
the left of 3 must also be renumbered by use of tabs.
The new reference number system is the same as that
vsed o read lateral corrections on the azimuth instru-
ment M1901A1 and on the M3 spotting board.

As graduated, the adjustment correction scale in mils
is not suitable for use on a board otherwise set up for
operation in degrees, nor can the degree adjusiment
scale be used on a board set up for operation in mils.
This 1s due to the fact that the degree adjustment scale
is constructed for a ratio of 9 to 1 while that for mils is
constructed for a ratio of 8 to 1. The factor of error
would therefore be of the order of 8 to 9. While new
mil and degree scales could be constructed for use with
a board operating in the other units, the simplest way
to solve the problem s to make the conversion from mils
to degrees or vice versa on the lateral adjustment board.®

V. Orenarion®
a. General.

Operation of the M1 deflection board requires two
men. The input operator sits facing the wind and drift
curves for both cases of pointing. The output operator
is equipped with a telephone allowing him to transmit
corrected azimusths or deflections to the azimuth setters
or gun pointers at the guns. When operating with
Case I pointing, the ocutput operator sits facing the
azimuth read index while with Case IT pointing, be sits
facing the travel chart and deflection scale. When the
displacement corrector is used, a second output operator
is required to read and transmit corrected azimuths for

the displaced gun.
b. Case II1 Pointing.

(1) General. When the battery is firing Case 11T,
the board solves the problem of computation of a cor-
tected azimuth from the directing point to the target
and a corrceted azimuth for use at a point displaced
from the directing point. In computing the corrected
azimuth, corrections to the uncorrected azimuth to the
set-forward point may be applied on the M1 board for

the fo]lowing conditions:

. Since preparation of this article, deflection boards have been
usued with an edjustment correction scale having 2 normal of 300 and
# reference number system as explained i this section.

*For description of this method, see COAST ARTILIERY JOURNAL,
Vol LXNXV, No. 4 (July-August, 1942), pp. 43-44, of lofusma-
tion Topic No. 26, Coast Artiliery School, Department of Artillery
(1942), pp. 3-5.

"The directions for use of the board contained in TM 9-463, Gun,
Bin, Mk, VI, Mod. 3A2 and Mount, Railway, Gusn, 8-in, M1A1l
{jan, 26, 1042}, paragraph 114; TM 9-1570, Plotting Boards for Sea-
oast Artillery (May 8, 1942), paragraph 15 and in other Ordnance

cations are incomplete and unsatisfactory for seacoast artillery.
-OI exatnple, no mention is made of the necessity of initially adjust
2 or “zeroing” both for Case 11 and Case I1I.
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(a) Wind

(b)) Drift

{¢) Rotation of the earth

(d) Azimuth difference duc to parallax

Provision 15 also made for the application of latcral
adjustment corrections to the data for the directing
point and for the displaced point alike.

When firing Case I11, the input operator sits facing
the wind and drift curves. The output operator sits
facing the opposite side of the board.

(2) Initial Adjusiment. The input operator sets the
wind pointer to its zero deflection Iine. This is the
straight line downward from the origin of the wind
curves which is marked “zero deflection” on the newer
charts. He also sets the rotation pointer to its zero de-
Hection line, which is the straight linc down the left
side of the chart and is also marked “zero deflection” on
the newer charts. The output operator loosens the ad-
justment lock knob and moves the adjustment scale to
read zero correction, and tightens the adjustment lock
knob. IF the reading at the azimuth read index is not
the same as that at the azimuth set index, the output
operator loosens the wind lock knob. He then moves
the plate bearing the reading index left or right until
the azimuth read index indicates the same azimuth as
the azimuth set index. Then he tightens the wind lock
knob. All corrections and constants of construction
have been eliminated. This preliminary adjustment is
commonly called “zeroing the board.” As a rule, the
board will require readjustment when changing from
one case of firing to another. This initial adjustment,
or zeroing, should be accomplished for the case of
pointing to be used each time the range section is
posted.

(3) Checking the board. Check data are entered
upon each ballistic correction chart issued by the Coast
Artillery Board. These consist of settings marked by
circles for the wind and rotation pointers on an arc at
about mid-range. A firing clevation or range, an uncor-
rected azimuth, and the proper corrected azimuth are
also given.

T'o make the check, first zero the board, then set the
ballistic chart to the indicated elevation or range, next
set the wind and rotation” pointers to thelr respective
points as marked by the circles and then set the uncor-
rected azimuth at the set indexcs on the main and auxil-
iary azimuth scales. The corrected azimuth recorded
on the chart should appear at the auxiliary and main
read indexes. 1f it does not, then try to check the board
on check data for other ammunition which is given in
another section of the same chart. If the board checks
on this other data, then prior failure to check was due
to inaccuracies in the check data on the other chart and
the hoard may be considered as functioning properly.

I there 2re no rotation curves on the chad nsed, run the rotation

pointer against its stop and fasten it, maintaining it in this position
throughout.



32 THE COAST ARTILLERY JOURNAL

However, if upon the second attempt with other data,
there is still any substantial discrepancy, the assembly
of the board and proper operation of all its parts should
be closely examined and the souce of the error elimi-
nated. The procedure outlined in Section 11 should be
u

Should the using organization, after diligent study,
be unable to discover the cause of malfunctioning, the
board should be tumned in to the Ordnance for repair.

Once a board has been ascertained to function cor-
rectly, the range officer should cause frequent periodic
checks to be made to insure that the board continues so
to function.

(4) Operation, Input Operator. The input operator
operates the wind-resclving mechanism and sets the
rotation pointer; the wind pointer, and the uncorrected
azimuth,

The wind-resolving mechanism resolves the wind
into two components, the range component and the de-
flection component. From the meteorological message,
the direction and speed of the bellistic wind for the
maximum ordinate attained is extracted. The direction
of the wind in the meteorological message is always in
kundreds of mils, clockwise from North, and is set in
that form regardless of the azimuth reference line used
by the battery. When the battery is oriented from
South, the operator sets the wind azimuth pointer
farthest from the wind-speed scale to the wind azimuth
in hundreds of mils on the wind azimuth scale. If the
battery is oriented from North, the pointer nearest the
wind-speed scale is used. The operator then slides the
wind read pointer along the wind amm to the gradua-
tion corresponding to the speed of the ballistic wind as
extracted from the meteorologicel message. The wind
arm will thereafter be carried around as the azimuth
scttings are changed, maintaining the proper relation
of wind and targer azimuths, and indicating on the grid
scales the range and deflection components of the wind.

The uncorrected azimuth is set by rotating the main
azimuth plate either by the azimuth knob or by pulling
the plate around for large, rapid changes. The azimuth
setting is indicated by two scales and indexes. The
setting to the nearest ten degrees is indicated on the
auxiliary azimuth scale on the base plate of the wind-
resolving mechanism by the auxiliary sct index. The
units and decimal parts of a degree are indicated on the
main azimuth plate by the main azimuth set index. For
convenience in reading, each ten degrees of both scales
are marked with alternate black and white segments.
When the main azimuth set index is in a black sector,
the proper reading on the auxiliary scale is in the near-
est black sector. On a correctly assembled board, the
colored sectors are useful when the reading is very close
to a multiple of 10°.

The next step is the reading of the range and deflec-
tion wind components. The range component is given
to the operator of the range correction board, and the
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deflection component is noted for setting by means of
the wind arm.

The wind and drift chart is then positioned, using
the corrected range or elevation, by rolling the char
until the clevation index points to the proper Tange or
elevation. The wind pointer is then moved, by turning
the wind handwhcel, until the poinser is on the curve
corresponding to the deflection wind component. Inter-
polated settings must be chosen between the ten unit
lines. The movement of the pointer introduces a cor-
rection for wind and drift by moving the azimuth tead-
ing index. )

Correction for the effect of the earth’s rotation ig
made by setting the rotation pointer to the curve cor-
responding to the uncorrected azimuth of the target by
means of the rotation knob. When this correction is
applied, the azimuth setting index is displaced, so the
operator must readjust the setting of the uncorrected
azimuth after the rotation pointer is set. In this way the
correction is introduced into the output reading by
algebraically adding it to the input.

The input operator scts the new uncorrected azimuth
when it is furnished. Changes in corrected range or
elevation are applied by roiling the wind and drift
chart. Changes in range or elevation will require small
changes in the setting of the wind and rotation point-
ers. 'The operator will observe the wind read pointer.
When the range component changes, he will announce
it to the range correction board. When the deflection
component ¢hanges, be will reset the wind pointer to
the new value.

The setting of approximate data enables less move-
ment and quicker setting when data comes through on
the first set-forward peint.

In order to insure smoother data, the input operator
should be trained not to disturb the setting of the range-
correction chart in range or elevation, or the wind and
rotation pointers until a perceptible change is required.
The habit of touching cach knob when changes in
elevation or range arc so small as not to warrant any
change is to be discouraged. Unwarranted adjustment

results in erratic corrected azimuths.

(5) The Output Operator. The output operator
reads corrected azimuths, operates the displacement
corrector, and applies any adjustment corrections or-
dered.

The azimuth reading scales are similar to those used
by the input operator, and consist of an auxiliary scale
and index for reading hundreds and tens of degrees.
and the main azimuth plate and index for units and
decimal parts of a degree. The black and white seg-
ments on the scales indicate the reading on the awxl
jary scale to combine with the reading from the main
azimuth scale. However, if the auxiliary azimuth
pointers have been correctly adjusted, there should be
no need for recourse to this method except where the
reading is very close to a multiple of 10°
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The output operator also applies adjustment correc-
tions by loosening the adjustment lock knob and mov-
ing the adjustment correction scale until the ordered
correction is set. He then tightens the adjustment lock
knob. This movement of the adjustment scale accom-
phishes a corresponding movement of the azimuth read-
ing index and the displacement corrector, thus alge-
braically adding the adjustment correction to the cor-
rected azimuth for the D.P. and the comected azimuth
read from the parallax amm for the displaced point.

The displacement corrector is very useful in a two-
gun battery when the displacement does not exceed 500
yards and the parallax does not exceed 2°.

In operating the displacement corrector, the output
operator requires the following data:

(a) The distance in yards between the directing
point and the point for which the displaced data is to
be computed. This is called the displacement, and
mast not exceed 500 yards.

(b) The azimuth of the above displacement, meas-
wred from the directing point to the offset point.

(¢} The uncorrected range to the set-forward point.

The first two elements of the above data are fixed by
the orientation of the battery; the third must be 1o
adjusted constantly while tracking. The azimuth of the
displacement is used to position the gun arm in direc-
tion. The operator loosens the setscrew at the pivot of
the gun arm and turns the arm until the azimuth of
the displacement is indicated at the index under the
range-adjusting screw and then tightens the setscrew.
The gun arm will thereafter rotate with the base plate
of the corrector. The displacement in yards is used to
position the curve disk. Grasping the curve disk and
the auxiliary azimuth plate between the thumb and
fingers, the operator rotates the curve disk until the dis-
placement in yards is indicated under the displacement
pointer. A friction clamp will then carry the carve disk
with the auxiliary scale and the gun arm as the azimuth
changes. When tracking, the operator turns the range-
adjusting screw, keeping the range pointer on the curve
corresponding to the uncorrected range to the set-for-
ward point.

The gun arm, through a doublc slide, causes the
parallax arm to swing in an arc corresponding to the
necessary parallax correction. When this correction is
zero, the index on the end of the parallax arm coincides
with the azimuth reading index. The corrected azimuth
for the offset point is read on the main azimuth plate at
the index on the Jower end of the parallax amm.

¢. Case I Pointing.

(1) Ceneral. When the battery is firing Case II,
the board enables corrections to be made for the follow-
ing conditions:

(a2 Wind
() Drife
(¢) Travel during time of fight
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The board algebraically adds these corrections, result-
ing in the output of deffection. The board alse hes a
provision for introducing a lateral adjustment correc-
tion into this deflection. A corzection for rotation of the
earth cannot be made for Case I It will be recalled
also that parallax corrections are not made when firing
Case I, therefore the displacement corrector is not used

with Case I1.

Since no correction can be made for totation of the
carth when operating the board for Case II pointing,
the rotation pointer should be run back against its
stop and fastened to the rotation knob. In this way the
main azimuth set index is held fixed.

(2) Initial Adjustmeni. The input operator sets the
wind pointer to the zero deflection line on the wind and
drift chart. The output operator loosens the adjust-
ment lock knob and sets the adjustment correction
scale to zero and tightens the adjustment lock knob.
He then sets the reading edge of the deflection arm on
the 6.00 normal fine of the travel chart. If the deflec
tion read index is not already at the normal of the de-
flection scale, he loosens the wind lock knob and moves
the deflection scale until the normal is at the deflection
reading index. He then tightens the wind lock knob,
completing the initial adjustment for Case II. Usually
this will not mean that the board is alse adjusted for
Case III.

(3) Checking the Board. Charts supplied by the
Coast Artillery Board for use on the M1 deflection board
do not have check data for Case Il firing. While some
check may be made by following the check procedurc
given zbove for Case IH pointing and additionally
checking the operation of the travel arm, this does not
enable an overall check for Case II.

A much more satisfactory procedure is to calculate
Case II check data from the firing table and plot the
data on the ballistic correction chart and the travel
chart. The range or clevation and the calenlated deflec-
tion should be marked on the ballistic comection chart
and the position for the wind pointer should be marked.
No rotation correction should be calculated or entered,
inasmuch as no correction for Totation may be made on
the board in computation of deflections for Case IT
pointing. An assumed travel should be plotted on the
travel chart. Care must be taken that the Case I check
data can be readily distinguished from the check data
for Case II1.

Having plotted Case 11 check data on the chasts, and
having previously zeroed the board for Case 11 as de-
scribed above, the input operator rolls the ballistic cor-
rection chart to the clevation or range of the check
data. He then sets the wind pointer to its indicated

sition. The output operator then reads the time of
flight indicated on the ballistic correction chart by the
elevation index and rolls the travel chart until that
time of flight in the column for the proper observation
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interval appears under the cross-wire. The output opera-
tor then sets the deflection arm to the indicated travel
reference number and reads the deflection indicated by
the deflection reading index on the deflection scale. The
deflection read should be the same as that calculated
from the check data; otherwise, the malfunctioning of

the board must be remedicd.

(4) Operation, Input Operator. The input operator
operates the wind-resolving mechanism and the wind
and drift mechanism, and sets the uncorrected azimuths

as called from the plotting board.

Operation of the wind-resolving mechanism is the
same as that for Case IIl pointing described above.
The input operator calls the range wind component to
the range correction board operator and notes the deflec-
tion component for the subsequent setting of the wind
pointer.

The input operator next sets the target azimuth, as
called from the plotting board, on the auxiliary and
main azimuth scales by rotation of the main azimuth
plate. When the corrected range or elevation is called
by the percentage corrector operator, the input operator
rolls the ballistic chart to set this range or elevation at
the elevatior index. Next, he turns the wind hand-
wheel to set the wind pointer on the curve for the de-
flection wind component indicated on the wind-resoly-
ing mechanism. Interpolation will be nccessary, for
the curves are drawn on the chart only for cach ten
units in the reference-number scale.

Sesting of data for subsequent points as announced
from the plotting board is done in a similar manner,
Changes in settings should be avoided when the
changes are within the accidental exror in setting.

(5) Operation, Ouiput Operator. When the input
operator has set the target azimuth, the output operator
moves the travel arm so that its reading edge cuts the
travel scale at 6.00, its normal. Then, as soon as the
ballistic correction chart has been positioned in range or
clevation, the output operator notes the time of flight
indicated by the elevation pointer and rolls the travel
chart undl this time of flight on the column for the
proper observation interval falls under the cross wire.

When the main azimuth plate is rotated to set the
next azimuth, the travel am follows the movement of
the main azimuth plate and measurcs the azimuth dif-
ference between the two points in terms of travel refer-
cnce numbers. The output operator then notes the
travel reference number and resets the travel amm to
normal. After the input operator has positioned the
ballistic correction chart for the new range or elevation,
the output operator sets the travel chazt to the proper
time of Hight as before. Then he brings the rcading
edge of the deflection arm over the intersecion of the
cross wire with the travel curve corresponding to the
reference number previously read on the travel scalc.
He transmits to the gun pointers the deflection indi-
cated on the deflection scale by the deflection reading
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index. This procedure is continued as data for new
points are determined.

It must be remembered that the travel reference
number indicated on the travel scale represents azimuh
difference between successive points. Thus the traye}
reference number determined between two successive
set-forward points or two successive plotted points 3
reliable. However, when the data for the first ser.
forward point is determined, it cannot be utilized with
the previous data on a plotted point, for the azimuth
diffcrence between a plotted point and a set-forward
point is no indication of travel of the target as computed

on the board.

VII. Conversion rte QrsraTion mv Mirs
When the board is to be operated in mils, the follow-

ing changes must be made:

1. Completely disassemble all parts above the main
azimuth plate.

2. Remove the screws holding the meain azimuth
scale; reverse the scale to place the mil scale on top.

3. Reassemble, replacing the auxiliary pinion gears
and auxiliary spur gears with those marked “for mils
only.”

4. In reassembling the wind-resolving mechanism
and the displacement corrector, be surc to reverse the
base plates on each so that the auxifiary mil scales (64
divisions) arc on the upper side.

5. Bemove the screws holding the adjusiment scale,
reverse the scale to bring the mil side up, and replace
the screws.

6. Replace ballistic correction chart with one con-
structed for operation in mils.

7. Replace the deflection scale with the scale having
a norma! of 200 which is supplied with the board for

operation in mils.

The travel scale and travel chart are suitable for op-
cration in either mils or degrecs. Consequently these
are not changed for conversion to operation in mils.

The curve disk on the displaccment corrector is
graduated only for operation in degre_es. However, cor-
rect parellax will be indicated in mil operation if the
setting in yards, used to position the curve disk, is taken
as the actual displacement multiplied by the factor 8/9.
Otherwise, operation of the board in mils is the same as
for degrees.

ArDENDUM

Since preparation of the article, the M1 Deflection
Board has been moadified to substitute a new paranax
scale (on the plate which camies the auxiliary Iﬁ"ad
index). The parallax scale previously on the board with
a normat of two was not of use to the Coast Artiller_\:-
However, this new scale has a notmal of zew and i
marked in the same reference number system as that
used on parallax scale of data transmitter. Thus, where
a data pransmitier is used, the parallax on this scale at
the point indicated by the upper index on the paraliax
arm may be directly set into the data transmitter.



BARRAGE BALLOONS

By Lieutenant Colonel William H. Kendall and Captain
Ralph H. Redford, Coast Artillery Corps

Barrage balloons are an important defense against
hostile aircraft; their purpose is to protect relatively
small areas from destruction—power plants, bridges,
railroad yards, ship yards, and factories. They have no
fire power, no armor, little mobility; they carry no crew.
Their effectivencss lies in their ability to force pilots to
fly at an altitude favorable to our own antiaircraft guns,
and in the positive destructive action of their cables
against hostile aircraft. Bomber pilots have become
aware that a series of barrage balloons is @ most formi-
dable obstacle when they are out to bomb a specific
target; hence they have a tremendous morale value
(1) by throwing the hostile pilot into a state of high
nervous tension—the fear of the unknown—in that he
cannot see the cable, and when skies are overcast, he
never knows that he has scen all of the balloons; and
(2) by insilling into our own troops and civilians a
justifiable feeling of security which allows them
pursuc their normal tasks unhampered by a constant
dread of air attack.

During the First World War, the French used bar-
rage balloons to protect importent buildings—army
headquarters at Chalons-sur-Seine and steel mills at
Nancy. The English experimented with a steel net sus-
pended by three balloons about five hundred yards
apart. This network of steel cable was designed to
enmesh enemy planes and bring them down. The bal-
Joons were sent up in serics, holding one huge network
of steel. This proved unsuccessful. The Italians used
barrage balloons in a manner similar to the present
system to protect Venice and its shipping. The Ameri-
cans used balloons solely for observation, utilizing the
Caquot French balloon. At the end of the war, we
had seventeen balloons of our own manufacture at the
front. We had one hundred ninety balloon companies
in service, of which about ninety were at the front.

Our modern balloon is flown separately and is
equipped with only one cable, which is attached to the
ballcor: by means of rigging and is paid out {rom a
winch. The various ropes that dangle from the present-
day balloon are mainly for the purpose of ground han-
dling—they form the rigging by which the balloon may
be ground-maneuvered and bedded down. The damage
© aircraft is done by the anchoring cable and any lethal
devices which may be attached.

CLASSIFICATION

Barrage balloons may be classified into three gencral
fypes: high altitude balloops, low altitude balloons, and

*Reprinted from Command and General Staff School Military Re-
¥ew, by penmission of the editors.

very low altitude balloons. The three different classi-
fications of balloons may be either of the dilatable or the
ballonet type. The dilatable type balloon envelope is 2
single cell. The envelope is of 2 four or more lobe
design held in this shape by a serics of elastic coxds,
known as expansion cords, which tie across opposite
grooves for practically the cntire length of the envelope.
As the balloon ascends,.the lifting gas expands, the cords
elongate, and there is an increasc in volume of the
envelope. On descending, the lifting gas contracts, the
tension of the elastic cords is reduced, and the volume
of the cnvelope is reduced. In construction of the en-
velope, the panels arc joined to form gores which are
subsequently joined to form the envelope.

The ballonet type balloon is divided into two cham-
bers, gas and air, separated by a diaphragm. The dia-
phragm forms the partition between the gas and air
chambers of the ballocn and is attached to the envelape
proper at approximatcly one-half the distance between
the equator of the balloon and the bottom of the en-
velope. It is so designed that when the ballonet com-
partment is full of air, the diaphragm at its uppermost
point will reach the equator line and when the com-
partment is empty it will Iie along the floor of the en-
velope. In the envelope construction, the panels are
joined to form rings which are subsequently joined to
form the envelope. As the balloon ascends, the lifting
gas expands and depresses the ballonet diaphragm, forc-
ing the air from the ballonct out through the air valves
in the bottom of the envelope. Ondescending, the lifting
gas contracts, and when the pressure of the wind ex-
ceeds the pressure in the ballonet, the air enters through
the ballonet air scoop, maintaining the external shape
of the balloon. During ascent, the expansion of the lift-
ing gas forces the air from the ballonet until it is empty,
and the diaphragm lies against the envelope. If ascent
continues after the ballonet is empty, expansion of the
lifting gas continues, increasing the internal pressare
in the gas compartment. To prevent the pressure from
becoming dangerously high, an automatic gas valve is
provided on the side of the envelope to pexmit the escape
of the gas.

The envelope of the very low altitude balloon is ap-
proximately thirty to thisty-three feet in length and ten
to twelve feet in diamcter, as compared with the low
altitude balloon which is approximately seventyfive to
cighty-five feet in length and thirty to thirty-five feet in
diameter, and the high aliitude balloon which is ap-
proximately 110 to 120 fect in length and thirty-five
to forty-five fcet in diameter. All three types of balloons
are constructed of two-ply bias, neo-prene coated, long-
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stuple cotton fabric. At present, experiments are being
conducted in an effort o produce a more durable,
lighter fabric so as to give the balloon more lifting

WIWLCT.

A smaller ballonet balloom than the one Gest issued to
!:wrr.mr balloon organizations is now in [Trm|=|.u.‘t'rr1r1. It
is an improvement over the earlier ballonet in that the
fins are air inflared and are not dependent on gas pres-
SLTE 10 u]\'{' lhl'“'l ti'll.' \I'iﬁ NESs Necessary o f‘“.jllt' ACTOr
dynamic stability to the balloon. This balloon may be
I'_k-‘l_ll.,{l_"[[ \il)“'ll “'E‘r]'ﬁ i hmu‘"]."r Croesw :!nl! :i-h |{.‘?"~'ﬁ ‘I.'ll!!'u.'f:l.h]c
to ground storms than either the earlier type ballonet or
dilatable balloons. Its fins may be Furled while on the
ground. In normal weather it may be Hown close-
hauled while moored to the bed, so that s nose will
head into the wind ar all times,

I—Dilatable type balloon, bedded down. 2—Elascic shock
cords inside dilamable balloon. 3—Balloner balloon
being walked o the winch, 4—Ballonet balloon with
air-inflated fns, flown cdose-hauled. 5—Ballonet bals
loon bedded down with fins furled.

OpcANIZATION

The hasic tactical unit for barrage balloons 5 o sepes
rate battalion. This separate battalion consists of lotty:
three officers and 1,106 enlisted men. [t operates hath
tactically and administratively, The sweparate batealion
is made up of four batteries: a headquarters battery,
containing a service platoon which Fumishes weeather
data, operates the inflation gas service section, and main:
tins the balloon n.-inr section; and three lettered bat
teries A. B, and C. A lettered battery consists of an
u|k'|;itim1~ pE.Jl-.Jun and two balloon p]d!ﬁtmh. each Ph'
toon containing mine balloon squads. A battery is oF
:.wni.fu.] o operate cighlucn balloons. Thus a battalion
has cantrol of fifty-four balloons. These balloons may
all be bedded down, or all or any part may be flying at
whatever altitude is desired.

Each battalion has its own weather section which
furnishes the weather forecast to all batteries. It is im
partant that this section be highly trained because it B
the weather data received which determines whether of
not the balloons fly and ar what altitude it is sofe @ By
them. A battalion maintains and operates its own hﬂ
dmgﬂ.!n generating :[Jf.ml. It is the rﬂipun&ibﬂiw of _!']1“5
section to see that inflation gas in sufficient quantities

Si’rrq:nrh::r-{_}ﬂnhf'
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is alwavs present at the balloon sites. Each battalion
maintains and operatcs a rigging and fabric repair sec-
tion. If a balloon is shot down or demaged, this section
repairs the balloon, if possible, and places it back into
scrvice. 'The battalion supply section must at all times
have ballcons on hand that can be placed in service.

A balloon squad is required to prepare and maintain
the site upon which the balloon is located. This site is
the arca which contains the balloon bed, winch posi-
tion, the ascension point, and the balloon maneuvering
area. 1t is desirable that a balloon site have an area at
least a hundred yards in diameter and clear of all ob-
structions above the ground which might damage the
balloon. Within this area is constructed the balloon
bed, the dimensions of which depend upon the type of
bed constructed. The balloon squad must be able to
keep its balloon flying at the required altitude at all
times. Lhis means that if the balloon is lost or de-
stroyed, a spare balloon must be placed in flight with-
out delay. Tacrics

A balloon barrage consists of the personnel and equip-
ment necessary to fly a given number of balloons in one
area for the protection of that area. The size, location,
and presence or absence of natural obstacles to avenmues
of hostile air attack, as wcll as the presence or absence
of antiaircraft gun defenses, will determine how many
and what types of balloons will be required. As a rule,
however, the desired minimuom number of balloons in
a barrage to protect a small objective is thirty-six. The
defensc of a large arca may call for a hundred or more
balloons.

For defense against dive bombers, barrage balloons
must be clustered closely about the defended area, leav-
ing, however, suflicient spacing between balloons to
avoid entanglement of the cables in shifting winds.

During air raids, each balloon squad at each site in a
barrage must be able to fly its balloons at the required
altitude, or to quickly closehaul or bed down its bal-
loon in order to give precedence to other weapons or
methods of defense, or to allow friendly airplanes to
enter the area,

W
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The next higher command, when more than one bat-
talion is required to defend an area, is the group. The
group is set up mainly as a tactical organization and con-
sists of thirtecn officers and nincty-three enlisted men
but has no batloons organically. The geographical lo-
cation will to a great extent detcrmine the requirements,
responsibilities, and functions of the group.

Each balloon site is connected by telephone to the
Battalion Command Post. The Battalion Command
Post may be connected to Group Command Post or di-
rectly to the Antiaircraft Control Headquarters. This
communications net makes it possible to pass commands
from the Antiaircraft Control Headquarters direct to
the balloon site with the Ieast possible confusion and
delay.

Situations at port of embarkation and other locations
along the coast line require that balloons be flown from
boats, barges, or piling platforms. Here the matter of
communications becomes more difficult and requires the
use of two-way radic from site to shore.

There is at present under consideration a mobile bar-
rage ballcon battalion which would handle the very
low altitude balloon. This battalion could be used to
protect troop and supply columns, defiles, river cross-
ings, and similar hostile bombing objectives against
strafing by enemy aircraft.

CoNcLusIoN

The maintenance and operation of barrage balloons
is new to the armed forces of the United States. We
have received from the British a great deal of advice as
a result of their recent experiences. Barrage Balloon
work is now emerging from its embryonic stage, and
though there is still 2 great amount of development yet
to be madc before rcaching perfection, serviceable,
usable, and effective balloons and related equipment ave
now in the hands of well-trained organizations. Ex-
perience has proved that barrage balloons can be and
have been effective against hostile aircraft. By further
research and actual expericnce, American ingenuity will
prove that the barrage balloon is an important weapon
against hostile aircraft.

i

Defensive fortifications and potential resources are
not enough. Wars are won by carrying the fight to the
enemy.—Hown. Roserrt P. ParTesson.



Convoy under an umbrella of kite balloons, a
midget variety of the barrage balloon. Kite
balloons have accounted for at least six enemy

aircraft, and have saved an estimated 200 ships.
Phite | Rriltek Cambiag

—_—

This one is a regular barrage balloon,

protecting a vessel from dive bombers
Phila Hreillal Owslrine

Kite balloons being transferred from the bal-

loon launch o deeply-laden merchant ships,
Phote | Hritish O ficiel
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THE TASK AHEAD

By Major General Joseph A. Green

1 appreciate the honor of being here this morning
and welcome the opportunity to talk to you young
officers for a few moments at a time when you are on
the point of joining your first commands. But first of
all, I want to congratulatc you on having successfully
completed the course at this school. You would not be
here today to receive your commissions if there was any
doubt in the mind of General Spiller or of the school
faculty as to your ability to command men with firm-
ness and justness and to instruct them properly in the
use of antiaircraft weapons. The scheool has decided
that you possess the initiative, the intelligence, the
energy, and the alertness of mind that must be possessed
by the successful antiaircraft officer. The course is a
hard one, but it also is an excellent one, for command-
ers everywhere are enthusiastic regarding the type of
young officers turned out by this school. T believe that
its product is so highly regarded because those responsi-
ble for its operation keep constantly in mind that its
sole purpose is to turn out officers qualified to command
antiaireraft wnits, and that carries with it physical
fitness, a sound knowledge of gunnery, and a capacity
for leadership. The school in the limited time avail-
able has done all it can to equip you professionally,
but it is only a beginning, and it will be necessary for
you constantly by your own efforts to further your pro-
fessional knowledge.

By a capacity for leadership 1 mean the courage and
the evident high purpose that commands the respect
and loyalty of the men serving in your command.
Many of the outstanding soldiers of today and of days
gone by, realizing the importance of leadcrship, have
written on that subject. You can greatly increase your
own capacity for leadership by reading or studying
some of these writings. The earliest treatise on this
subject of which I bave knowledge was by General
James Wolfe, who in 1759, with his few thousand men,
scaled the Heights of Abrabam at Quebec and there,
by his victory, added half & continent to the British
Empire. There is in the library at Fort Monroe a very
small volume entitled General Woelfe's Advice 1o His
Young Officers.* [ discovered that book there years ago.
General Wolfe was telling his officers how to lead, in-
struct, and inspire their men. He recognized the value
of leadership. One of the best essays on leadership
that 1 have read rccently and that is available to all of
you was written by General E. L. Gruber who, until

*General Green, President of our Association and Commanding
Genertal, Antlaircraft Command, Army Ground Forces, delivered this
address to a class graduating from the Officer Candidate School at
Camp Davis, North Carolina,

LAbstract on page 42.

his untimely death about a year ago, was Commandant
of the Command and General Staff School. This essay
was published in the Command and Generdl Staff
Quarterly and reprinted In the Coast Arviiispy
Jourmat. You must temember that when you fake
your places in the units to which you are being assigned
you will be called upon to instruct, to train, and to look
after the well being of others who &1 lesser places in
the units. Those are definite leadership responsibilisies.
All of you have had at least three months' service in
our replacement centers or elsewhere so know the kind
of young man of which our Army is made up today. I
am sure you will agree with me that by and large they
are splendid, intelligent, patriotic young Americans.
They are eager to come to battle with the enemy, lick
him completely, and get the job done, but that requires
understanding leadership. We lock to the graduates
of this scheol to provide that kind of leadership.

We all know that up to the present time the war has
not been going as we would like to have it. T am very
much afraid in fact that if a warrior from Mars were
afforded an opportunity to make a quick survey of the
military situation on this battered old earth of ours
and were told of the long string of enemy victories he
would almost surely place his bets on the hinal out-
come of the war on the Axis powers. But if he had
knowledge of the enormous industrial resonrces of this
country and of the determination of its people and
knew that we are today training an army, ever increas-
ing in size, just as rapidly as it can be equipped, he
surcly would cover his bets. The expansion that this OF
ficer Candidate School has undergone in the past year is,
I think, symbolic of the expansion of the army as a
whole, and of the increased rate of production of essen-
tial war materials—guns, ammunition, planes, tanks,
ships, transportation, communication equipment, and
of a thousand other items.

I have no doubt, and I am sure that you have none,
that complete victory ultimately will be ours, but we
are fighting resourceful enemies, and herculean cfforts
on our part are necessary. Qur troops on the battle-
field have got to be better trained and better led than
our enemies. We can not afford to make the mistake
of underestimating their fighting qualities. A mistake
of that kind would surely result in lost battles, lost
campaigns, and possibly a lost war. You and I as sok-
diers must do all we can to see that the American Army
is the best army in the world. 1 know that you first a5
platoon leaders and later as battery, battalion, and
higher commanders will do your part to see that your
troops are so well trained that Nipponese or Nazi fliers
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once having experienced the fire of your guns will have
no desire to undergo that cxperience a second time.
The successes that our enemies have attained on the
far fhung battlefields of the world prior to our entrance
into the war and subsequent to that time have in nearly
all cases been due to the fact that in each particulaz
theater they managed to have air superiority. At first
glance it might seem that this business of air superiority
is merely one of being able to manufacture morc plancs
and train more pilots than can the Germans and the
Japs. We can do that, and we are doing it, but you
must remember that although our bombers can get
overseas under their own power our smaller planes—
pursuit, attack, and observation—must be transported
by ship. It is evident, therefore, that we must take
every possible measure to conserve our aircraft for air
combat and for attack on enemy positions. There is a
great deal that the ground components of our Army can
do to assist in maintaining this air superiority. None
of these components is in a better position to aid in this
than is the antiaircraft astillery, for if we are really
good, we can defend our multitude of airdromes, and
we are expected to do that, and so prevent the wanton
destruction of our planes on the ground; and we can
make the air over our own front line divisions and corps
so untenable for the encmy that our troops if on the
defensive will be able to hold their positions, and if on

the offensive will be able to advance. Again if we know

how to use our weapons, we will be able to defend our
poits of debarkation, our depots, and our lines of com-
munication. If we can successfully accomplish these
missions, it means that we will be able to release 2 large
part of our air force from purely defensive missions and
to leave them frec to cripple the enemy by attacks on
his troop concentrations and other critical areas. Battles
can not be won by purely defensive measures. Don't
worry about guns and equipment. You can take my
word for it that they are now coming oft the line in
ever increasing quantities. The thing to remember
though is that to accomplish our mission we must know
how to use the excellent guns and fire control equip-
ment placed in our hands and have our antiaircraft com-
bat teams well trained and well led.

A short time ago there was held at Fort Benning a
threc-day demonstration that was witnessed by prac-
tically every corps and division commander in this coun-
try and by many other officers of high rank. General
Spiller, Colonel Jackson, and I were among those who
were fortunate cnough to be present. On the final day
there was staged an attack by a war strength infantry
division reinforced by strong air and tank support.
The attack was made against a simulated enemy divi-
sion, Live ammunition was used during the seven-hour
period the attack lasted. It was all very realistic, and 1
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wish each of you could have seen it. As the problem
was staged, the enemy was assumed to have established
two very sizong centers of resistance on dominating
points of land that could be scen from our point of ob-
servation. These centers of resistance, prior to the ad-
vance of the infantry and tank fozces, were softened by
artillery fize and air attack. I don’t know the number
of planes involved, but numerous flights came over dur-
ing a two-hour period. These dominating points were
literally chewed to pieces largely by bombs from diving
and low-evel flight planes. It didn’t seem to those of
us who witnessed this attack that any one in those
centers of resistance could have survived. The positions
were finally assumed to have been sufficiently softened,
and they certainly were, to permit the infantry to ad-
vance to attack, but your Commandant and I both
agreed that if the defending forces had been real forces
reinforced by two or even one automatic weapons bat-
talion the enemy air attacks could have been broken
up, and the machine gun and 40mm crews of the au-
tomatic weapons battalion, if well trained and led,
could have exacted a terrible toll of enemy planes. Di-
visions and corps in battle must have automatic weap-
ons protection. Some of you later on will be command-
ing or serving in antiaircraft battalions that are attached
to front line divisions.

Keep in mind always the ultimate and, in fact, the
sole reason for organizing, equipping, schooling, and
training antiaircraft batteries. 1 hat purpose is to shoot
down encmy aircraft—mot merely to shoot at them, but
to bring them down. To do that the guns must be so
effectively manned that when the fleeting opportunity
does come each man in every one of your gun crews
will know just what he is to do and how to do it. In
other words, when the critical moment arrives, there
must be perfect timing and perfect teamwork. Tt won't
work out that way unless you as their leaders have de-
veloped a very smoothly functioning team—to do that
you yoursclf have got to know the job of every man in
your gun and fire control crew. That is going to re-
quire continuous and diligent work on your part.

I am afraid that I have painted a pretty gloomy pic-
ture for you on your graduation day after three months
of the hardest kind of work on your part, for I have
been telling you that your work has just begun; that as
leaders of men you have taken on your shoulders a most
serious responsibility; and that with you and those who
have preceded you from this school and those who will
follow you rests the responsibility for manning effect-
ively the thousands of antaircraft guns that almost
surely will be employed in this war before complete
victory finally is ours. You have a bard job ahead, but
I have confidence in vour ability to deliver the goods.

T W W



Instructions for Young Officers

By GENERAL WOLEE

When a young gentleman betakes himsell to the
profession of arms, he should seriously reflect upon the
natare and duties of the way of life be has entered into,
and consider, that it is not as the generality of people
vainly imagine, learning a little of the cxercise, saluting
gracefully, firing his platoon in turn, mounting a few
guards (generally carelessly enough) and finally, ex-
posing his person bravely in the day of baitle; which
will deservedly, and in the opinion of judges, acquire
him the character of a good officer: no, he must learn
cheerfully to obey his superiors, and that their orders
and his own be punctually exccuted.

As there must of pecessity be in a new battalion
many young and uninformed officers, I shall, as briefly
as I am capable, inform them what I think their duty,
and what consequently is expected from them.

They are, without loss of time, to make themselves
perfect masters of the exercises of the firelock, that they
may be able to assist in training the young soldiers in
arms.

They arc constantly to be present at rollcalling; and
50 soon as they can make themsclves acquainted with
the names and persons of the men in the companies
they belong to; and se soon as possible with their char-
acters, that they may know the proper subjects to en-
courage, and point out as examples, as well as those
whom it will be necessary to keep a strict hand over.

They are to observe that the men are dressed in a
soldier-like manner, and conformable to the orders of
the regiment.

i

i

They are to get exact lists of the mens necessaries,
and as well as the captains, of the arms, accoutrements
and stores. '

They under the captains are to be answerable tha
the proportion of the soldiers pay, ordered by the com-
manding officer, (viz) two shillings and four pence per
week, be laid out in good and wholesome provisions.

They are to visit their companies quarters ar leasy
thrice a weck, sec that they are kept clean, well aired,
and beds made; and that if the landlords have any Just
cause of complaint against the soldiers, or the soldiers
against the landlords, the aggrieved may, by application
through the proper channel, find redress.

They should {requently chuse the hour of the s}
dicrs dining for their visitation, that they may judge
whether their victuals are comfortably cooked; they
should particularly at that hour inspect the quarters of
those men who are billeted upon houses of the lowest
class, as they are most likely to be prevailed upon, by
the disobedient soldier, to give him liquor for his meat.

They must now-and-then occasionally ge round the
querters between nine and eleven at night, to see that
the men keep regular hours conformable to orders, not
always trusting to the reports of the sergeants.

A young officer should never think he does too
much; they are to attend to the looks of the men, and if
they are any thinner or paler than usual, the reasons of
their {alling off may be enquired into, and proper
means used to restore them to their former vigour.

i

For the immediate present, the all-important issue is that of win-
ning the war—winning it as soon as possible and winning it decisively.
Into that we must put our utmost effort—now and every day until

victory is won.

A bitter armed attack on human freedom has aroused mankind to
new heights of courage, determination, and moral strength. It has
evoked a spirit of work, sacrifice, and cobperative effort. With that
strength and with that spirit we shall win.—How. Corperr. Hurr.



The German 88mm Gun

By Colonel James C. Crockett, General Staff Corps

The German 88mm antiaircraft gun has lately been
proclaimed by many commentators and news analysis
s the weapon which brings success to Genman armored

ations. The same groups once proclaimed blitz:
krieg and later the Stuka dive bomber as the soiree of
that success. The source, however, could better be
sought in the tactical training of the battle leaders.

The German B8mm antiaircraft gun is o highly de-
veloped modern gun—probably not as good as our 90mm
antiaircralt gun, but nevertheless an excellent weapon,
~ In the Fall of 1935 the writer visited an antiaircraft
battery stationed near Furstenwalde, outside Berlin,
The personnel of the battery belonged o the Lufi-
waffe, the German Air Force, which is charged with
all antigircralt operations:  The battery consisted of
four 88mm guns as pictured below. These UUNs were
owed by heavy crosscountry halftrack vehicles in
“each of which rode about twelve men of the gun crew
Bour othee similar vehicles, interchangeable for towing
the guns, carried ammunition for the battery, Accom-
panying the battery was a !;‘ltﬁ:t‘ l*l{.‘t"t:l’il.‘ﬂ]'i}'-i'lpq_'r'.llLYj
dange finder. Four mechanical hand-operated range
Uinders were also with the battery as auxiliary means.
s explained by the Germans, the gun was primarily
Lain antigircralt weapon. It could be traversed 360 de-
‘grees and could be elevated to almost eighty-seven
ﬂ::um It could be depressed to a minus three de-
\grees which made it suitable for secondary use os an
antitank gun. The Germans at that time did not stress
the antitank characteristics of the gun, nor is it likely
that they then fully realized its value as an antitank
MWeapon

The approximate characteristics of the 88mm guns
of the hattery visited were as follows:

Length of barrel 16 feet

Elevation +87, —3 degrees
Muzzle velocity 2,900 feet per second
Maximum range 16,000 yards (9 miles)
Weight in firing position 11,000 pounds
Weight of projectile 19.8 pounds

Rate of fire about 12 rounds per mmute

Fhe Germans undoubtedly leamed 4 great deal con-
cerning the tactical handling of these guns in the cam-
paign on the western front. These they had great suc-
cess using it to fire into the apertures of fortified posi-
tions.  Because of the high velocity, approximately
2,900 feet per second, the projectile would penerrare
the armor of the French :ln{r Belginn fortifications and
jam the revolving cupolss. It is easy 0 see how the
Germans deew the conclusion that the gun would be a
;‘;mnf Weapon: agmins tunks.

Having found the antinircraft gun suitable for sec
ondary use as an antitank defense weapon, the Ger-
mans use it for this purpose when the tactical situation
permiis.

The guns of the battery visited and the guns used by
the Germans in Libya were on the same maodel.

The antipircraft gun with its high velocity and flar
trajectory s especially suitable for accurate, direct fire
against tanks, The diagram shows the approximate tra-
jectory of the 88mm gun, and indicates clearly the
danger space of a tank when under fire from this gun.
Ihe Germans have several other antisireraft guns
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'l‘l'ft“.'h [hl"_\f s as .ln"‘r.'!nL "E‘l“'lﬁ W }1;11 fhE r.Il.'IiL'ﬂ] ?\];TUL':'
tion demands. For instance, in their Armored Arnmy
troops & battalion of thirty-six AA guns is available for
'.i“l.il:!l'll'. LsE 1IN ﬂ.l:_ltlll““n o II]L' Tﬂﬂlll;lr '.l"l.“'ﬂnr& l‘\'."'
talion of Fortytwo guns. In their armored divisions
there is usually an antiaireraft battalion consisting of
i.l!x]l". I.hirt!.'ti'l:l'(.'t I‘q..l'lil. !_{LI"" \'i'hi.chu ﬂ]ﬂ‘_l' I.'N.' lL"\:l.'LI FIJ'['
antitank defense in addition to the antitank battalion of
forty-cight AT guns. But all of these antiaireralt and
antitank weapons are without armor protection. [f
given such protection, they would for all practical pur-
poses become tanks. Consequently the personnel which
serve the pieces are highly vulnerable to rifle, machine-
gun and artillery five. It is the proper role of tactics of
opposing forces 1o Jocate these guns by reconnaissance,
then to neutralize them by intaniry and arnillery hire
and finally when neutralized 1o destroy their organiza-
tion by tank action.

There are three prerequisites for successful armored
attack. These are:

ﬂl-rn* rrf’?ff—()ﬂ'ﬂbff

Surprise
Suitable terrmin
. The absence of enemy massed antitank delensé

The third of these ['-n,-n:q:luiaim?. is assured lor an
armored unit h_\' the use of its superior |m:-|‘.|i|il}' in avoid-
ing areas of massed antitank defense, or if this is im
possible by neutralizing rthese areas by weapons mist
suitable for attack against these antitank means. The
selection of the proper weapons and their combined
1.-:|n|1]u?.'nu-nt ul!ili;in_g suitable terrain [eatures is .lﬂ'il'll-'l
the rhle of actics.

The 88mm gun, like all other successtul weapons of
the German Army, is under constant dévelopment, 8
Wi ]'Tl;l'_r L’.‘r.l.‘"l." o ﬁnl’l an il“[}n“‘l’!l rﬂl‘]dl.‘1 iﬂ ‘I-“: nm
battle. In Fact an imprmul model on a .‘-v”'--pﬁi[?fl
mount can aleeady be found as part of the XXXIX
.‘rﬂ'ﬁurl’."d ..'q_m'l}' oS n 'hﬁ !{ﬂﬁ!‘ij‘.'lﬂ I'-TU‘"[.

Similarly any m][.:r weapon, the special character
istics of which make it highly suitable for a particular
use, will be emploved by the Germans for that use.
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The ever increasing technical development of spe-
aal weapons makes these weapons more and more ef-
fective when used under proper conditions, ic., when

roper tactics are applied.

However, this technical specialization continually
parrows the ficld of tactical employment. In other
words the higher the technical specialization, the more
specialized becomes the tactics of employment. The

rience of the present war shows clearly that as the
technical development progresses so must the tactical
wraining be more thorough. Today’s battles can not be
won by tactically untrained leaders.

Modern technical development has brought us spe-
cialized weapons never dreamed of in earlier wars. But
by the very nature of these weapons, they are useless
unless employed in combination with the proper auxili-
ary and supporting special weapons.

The art of combining the proper weapons—the art
of employment of the proper weapons—in a given situa-
tion is the art of modern battle tactics. This the German
has long recognized and long stressed in his teaching of
tactics at the Kriegsakadamie (War College).

To criticize the Amerjcan tank becanse it can be
knocked out by the German 88mm gun is stupid. The
tank—any tank—can be knocked out by a gun of suf-
ficient caliber, for instance by a five-inch or larger naval
gun or a six-inch or larger field gun. By proper tactics
the tank is not thrown against such guns. The tank like
every other highly-specialized weapon represents a
compromise to achieve its definite characteristics. If
the armor is extremely thick in order to obtain maxi-
mum protection and the gun within the tank is ex-
tremely large in order o obtain maximum fire power,
then the power plant must be large, heavy and pow-
erful. Such a tank also requires added weight in am-
munition and uses more fucl. We thus end with a
monster so heavy it has lost its mobility. By compromise
we have a tank which has sufficient armor for normal
protection, we have a tank gun which will penetrate
any armor at reasonable fighting ranges and the tank
still has sufficient mobility to maneuver speedily.

No matter how thick and tough the armor of a tank

il
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is made, there will always be a gun which can knock it
out, for the simple reason that the tenk must have
mobility while the defending gun can be emplaced in
a stationary position. But the great power of this
emplaced gun is in turn neutralized by the mobility
of the tank, and so on and on. It does not follow that
the tank is no good or that the gun is no good. It does
follow that to conquer either, advantage must be taken
of its weaker or lmiting characteristics and again this
is the very essence of tactics.

The fighting crew of the German 88mm AA gun is
extremely vulnerable as can be seen. The crew is not
protected against rifle or MG fite by armor. If it is,
such armor is only a small shield and affords protection
only in one direction. The gunners have very little or
no protection. 'Thus one or two lone infantrymen with
rifles taking advantage of cover which can be found
even in the desert could infiltrate within rifle range and
quickly kill the gun crew and render useless the 88mm
gun. Or to give another example, an artillery howitzer
under cover at 3,000 yards range could kill the 88mm
gun crew by a few bursts of high explosive over its
position.

To attack frontally the 88mm gun with a weapon
which the gun was designed to combat or with a weap-
on which the gun can most easily hit does not prove the
gun will defeat all armored operations or that the tank
has outlived its usefulness. It does prove, however, that
the commander is using poor tactics.

We have secn the day in which the blitzkrieg was
considered the magic key to victory, and then the day in
which the Stuka dive bomber held the same place.
Now we are passing through the days when the magic
key is the 88mm gun. Let us remember that sound
tactics have always been the key to battle success, and
that victory lics in skillful, educated leadership and in
the fighting qualitics of troops.

Eprror’s Note: The success of the German 88mm
gun against Allied tanks appears to have resulted
largely from the nature of its camouflaged emplace-
ment half-buried in desert sand when used against
Allied tanks lured within punishing ariillery range.

W
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MORALE? It's Wonderful!

By Major Roger W. Chickering, Coast Artillery Corps

Ihe nmrniﬂ_-__; ts loggy again, That makes five d,:}'-‘- in
arow. The three men look out of their small, not too
WIrm ocTetc ulm'r'-'im‘; station, and remark: “Well!
Here we go again! Another day shot befare it ever
starts!”

“They didn't bring up any new reading material on
that last truck, did they?” the corporal in charge asks
hopefully, knowing perfectly well that he has read
every book and magazine at least three times.

"“No luck there,” remarks Mike, the Ne. 1 Observer.
“And besides that, the checkerboard 15 broken and so is
the radio. 1'll go nuts if anybody suggests another game
of cribbage.”

“Even the local jack rabbits hole up in this kind of
weather,” glumly observes Eddie, the Spotter. "Why
don't we oina | m'u:!'_.' Hearts Club? Then at least we'd
get more mail.”

This, or something very much like it, is a situation
vomman to the Seacoast Artillery, These men hove
gone through a stiff course of training and have been
.'.I!'t‘nj_ﬂnl'li to remote base-end stations, or wm-;hlmlu‘», or
gun batteries. The opportunities far recreation and en-
tertainment are extremely limited.  And alter a certain
point, a man’s ingenuity in thinking up new ways to
pass the time between hours of duty becomes sterile;
After this process hos been extended over the many
months of constant freld t!ut'.' sine Pearl Har |'JUI". it
Frays o man's nerves. Quite understandably, morale
I.ILIL“‘ i Nose dive,

In an attempt to bolster morale and give the troops

from the outposts a complete change of scene, a Special
Training Program has been set up at Fort Winfield
Scott.  roops From wu]!—[‘lmis are hrmlghl into this
_-»I'm'j-_a] training ares for rll:ril'.‘d:n of one week, in groups
of -.1ppmxim;m;h' two batteries per week. All batteries
have now completed the first round of the program, s
it is possible 1o get a good sample reaction to the scheme
from the troops. In a word, thar reaction has been
“Solid!”

Here is how it works:

Two batteries are notibied that they are to move o
the S],'I..‘l."h!j Training Area on a certain date. ’l'hq
are at first luke-warm, due to the fuss of moving; bat
when it dawns on tlu.'m thar the barracks lht‘:r will s
at Scott have all bunks, lockers, and mess gear in them,
and that they will not be called on for .‘jn}' guard or
fatigue details during this week, they perk up some,
So leaving a minimum maintenance and security derail
at their ficld positions, they move off, still rather skeps
tical.

On arrival at Scott, they find that one hour js
enough to get set in their new home, After a quick
rlwcl-.inu_ul.vr h:l. the Medical Corps, they begin 1o ook
around and see what this business is all about. Looking
out of :h(' 'I;l.']'m]u'l.'l.. Ihl.‘}' SO dn .'I[]l]l'l!ji.‘ ﬁl'ItL a gyme-
nasium, a chapel, a theater, a bayonet course, AND an
obstacle course. “Looks pretty good,” is the comman-
est comment. For the first time in months, rhu:.' Cn eat
off china, take a goad hot shower, buck up their equip-
ment, and have full use of o L'nmplulr dav room. “Not

Little David.
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Im_i at all." But the clincher is Passes, There are lots of
s of sufficient length to allow everybody 1o go 10
towen several times during the week.

So now they begin to like the whole idea. The first
day of the special program might catch them a bit un
' Cawares, lor the L'rnpllm.i:,- s an I'Ii'l'!‘siiﬁ'l] exercise and

eral toughening up. Many of the men have cal-

I uses in the wrong places, and muscles in storage. That
condition is soon under contral, An hour of good stiff
elose-order drill with a brisk band makes the Feet move,

Then an hour of bayvonet drill on the preseribed course

unkinks shoulder and back muscles, Follow this closely

with a long athletic period, during which races are held
for distances up 1o a mile; a six-foot push ball is man-

Chandled; push-ups, situps, and pullups executed; and

warious ball games organized.

Then o the obstacle course. Due o limimations of
space, the cowrse is short. But as that song writer has

i, "Little David Is Small But! Oh My!" In about 150

yands, there are hfteen obstacles, including rope swings,
“rope climbs, a ten-foot wall, a seven-foot wall, mazes,

hurdles, ladders, railwalks, dive throughs and water
hazards. OF the several thousand men who have e
‘gotiated the course so far, only about ten per cent do it
‘under a minute. The record so far is forty-four seconds,
(bt there are very few men who have challenged this
amrk.

The average time is abour seventy seconds. This
Jtime might seem almost o short but, when the course
i propecly negotiated, a great deal of exercise Tor all
parts of the body is packed into those lew seconds. The
gusping and panting at the finish line antests 10 the
‘rigor of the course.

That the course is not 100 rugged is evidenced by the
Jact tha very few casualties have resulted, and all of
these hunts have been minor ones, A splinter here or
there, or 4 chafed knuckle here are the usual injuries.

Any claim that the American soldier hasn't got plenty
of vigor, and to spare, will be loudly :_Eisrutu] by this
ipost. When, after a full day’s excrcise, o large percent
ge al the troops will have another go at Little David,
Just to see il they can’t make better time. These troops
an never be called lethargic or 'l.'l.'i"l'ng 1o sit dlown just
thecause nobody gave them something 1o do.

Then on another day, the program calls for drill in
_'lnﬁmm.- tactics. Included in this dall are extended:
torder, counter-infiltration, and counter paratroop tactics.
WAl of these exercises are carried on ar a brisk rate, 1
Wolving plenty of running and dropping into the prone
psition for riflemen. Follow thisdrill with another run
1 the bayonet course, more athletics, und the obstacle
iEourse once again and it is no wonder that chow time s
JEVEN miore pui‘mf.ll than usual.

Edluuh}' morning, the troops are taken on a ten-mile
hike. For the most part this hike is varied by the bar-
terics <o thar the troops can be taken over routes and
HEmin new to them, serving to acquaint the troops
better with the locality. For the frst program, this
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Kignal Cwrpen Plhata

Ooops. Slipped.

hike has been made without picks, but as the individaal
batteries return for their next Special Training Periods,
it is planned to make the hike with packs.

Follow ing.a l:'t:rmp]r.'tc 1'.1}.'u" an Saturdav alternoon
1I|"Il.| H‘ll"(lii"'. !I]L' ‘T’I’Ii{fﬂl“ I"f[}\ ILIL"’L Imoare L'lll IM:"{II‘{J'L‘[ .J]"HJ
extended-order drill, more bavonet instruction, and
much more athletics, including that obstacle course,
Then a Full field inspection is held |1_I|.' o rfepresentative
of regimental or HD Headguaners. The Seacoast
Artilleryman, living as he does, near more or less per-
manent installations, is nat often called on 1o pitch his
tent and display his equipment. This formation was
included in the progmm  not rm|}' as a hne way for
higher headquarters to check on the completeness, the
condition, and the cleanliness of equipment, bur also
to instruct the troops against the time when they might
be called on 10 make extensive use of this field equip
ment, On the whole: it has been high]}- successhul on
both counts.

The program also provides several hours disring the
week o be hillad at the dircetion of the battery com-
manders. These periods are designed to give the bat
It v commanders an "I}TI"IJE'LLH'I":I,' o gi‘lﬂ' |li5 |T,|tt::‘l'\
suich training as is not rc.'ulﬂ], :u]uplnhh' to the held
situation.  With the more complete facilities at Fort
Seott, the battery commanders are able 1o expand their
field training, 1o point up observed weaknesses in their
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Nothing stale about these men,

batteries, and to observe their troops under semi-garri-

son conditions for the frst time in months. The bat-

“:T“ C'}nlm?l"ﬂlt"i’ﬁ |'|'.".'i.L IN.'t.‘I'l l."l'.l'l'll.l‘\'i:'.i"lliﬁ.' (her t]"l.l.‘ (1E'|'
riunity for training this afforded.

All during the weekly program, hring of the cal. .22
riHL‘ II-'.'I“ Ix'i.'n [ﬂl]{lllftﬂ(i al IhL" 'i“d“(lr ‘:md" h}ll’ ri"l_ﬂt'.
Careful rifle instruction has been given 1o hundreds of
men who were eligible o fire this training weapon.

[‘:.Jm]:l] retreat I}Br;l[h:!l are I“"]d I:ﬂur tin“.":- 'l'."'.‘!L'h \\'ﬁ'k.
[ere again it has been ;m&slbtr lar |!i_1.;Ih.'t head
quarters to keep in close touch with the state of train-
ing. The progress made in the course of this program is
st rl.'.l{‘lil!.r Ll ] il'] H L'“m]‘ﬂrl‘s-ffn IH.'[“'UI.'“ !i“.' ﬁl"ﬂ
relreat E?Jr.'ilit.‘. when the troops are rusty on |=-.|md¢
ground formations, and the last one, after a week of
hard training.

The practice of awarding the Colors 1o the bantery
conducting the best program during each day has added
a keen spirit of competition between the barteries,
Wherever possible, this spirit has been fostered by inter-
hattery ;\tl:m‘s of all kinds. Frequently there are races
over "Little David,” the obsuacle course, 1o settle all

September-October

bets as w the battery champions., The eagerness to biest
the rival battery has pointed up the value of this trains
|.I1H E'IT'I,I‘_‘L:[J!"L ."‘LI'H'. IIIL‘ {‘-‘“Illr H:l”'l'.'r:q.r “‘.‘.l"'ﬁ' 5 h"LI'.-!\-I-

Hn.-t-nt‘l!. a review and presentation wis lhll.'li.l in honot
of a class of thirty-five officers and men who had com-
pleted an advance course in first aid conducted by the
Amercan Red Cross: The troops reviewed were tWo
of the rraining batteries, the vast majority of whom had
never scen this formation before. They performed
lamously, bath for the deservedly honored ﬁfii'ﬂ-ﬁ
graduates, and in honor of Brigadier General E. A&
Stockton, Jr., the commanding general, who was soon
t leave on a permanent change of station. The roaps
enjoyed this formation so much that there have been
numerous requests for a repeat performance, sh
another worthy oceasion arise.

Ilﬁru‘vilﬂ t:mplmsi:a has been laid on giving the non
commissioned officers a large part in this progras
These men have carried on a large part of the instric
tion of all phases of the training. The battery coms
manders have thus been able 1o see which of their nons
commissioned officers are leaders, which are instructons,

Nignal Carps Fiel
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SPECIAL TRAINING PERIOD
SCHEDULE “A”
 Tome | Swbiect . Plae 3} Tet lnbwlr
" TrHURSDAY
§:00-11:30 am | Prepare for movement Home station : Battery officers and NCO's
1:00- 2:00 pas | Arrival at Fort Scott Barracks " Battery officers and NCO’s
2:00- 3:15 M | Organization, clean up and
physical inspection Barracks _ Battery officers and medical
officers
3:15- 4:00 em|Inspection in ranks, followed !
| byretreatparade = |Parade ground  :FM 225 Battery commander
Fripay, Mon- ;
paY, TUESDAY
8:00- 9:00 am | Infantry drill Athletic field EM 22-5 Battery officers and NCO’s
9:00-10:00 am | Infantry tactics Fort Scott Reser. |See Par. 4¢ | Battery officers and NCO’s
10:00-11:30 an i Reserved for BC As directed by BC BC
1:00- 2:00 pm | Bayonet drill Bayonet course | FM 2325 ) Battery officers and NCO's
2:00- 3:30 pm |Supervised athletics Athletic field Battery officers and NCO's
and 580
400  em|Retreat parade | Parade ground EM 225 sc.
Sarurpay , j
8:00-11:30 am | Hike, without packs As directed by BC; Battery officers
1:00- 4:00 pm | Voluntary athletics _jAtbletic field L Nope
WEDNESDAY |
8:00-10:00 am | Full field inspection Athletic feld . \Provisional battalion com-
! mander and BC
10:00-11:30 am | Inspection in barracks Barracks _' Provisional battalion com-
; mander and BC
1:00- 2:00 pm | Bayonet drill Bayonct course  jFM 2325 | Battery officers and NCO's
2:00- 3:30 pm | Supervised athletics Athletic field | Battery officers and NCO's
.' and SSO.
#00  wu|Rercatpuade  [Pamdegowd (EM 225 [BC
Traurspay i .
8:00- 9:00 am |Inspection in ranks Parade ground | FM 225 Provisional battalion com-
! mander and BC
9:00-11:00 am | Preparc for movement Barracks ; Battery officers and NCO's
11:00 AaM | Dinner :
12:00- 1:00 »m | Departure for home station |

NOTE:, Fort Scott Small-Bore Range will be available to Schedule “A” batteries from 1:00 to 3:30 pm daily.

and which are drill masters. It has given the noncom-
missioned officers more self-confidence and the troops
tespect them more for it. All in all, it has been a fine
opportunity for all concerned to get pep and vigor as
units, rather than as widely separated detachments.

One of the major benefits of this program has been
to bring together the dispersed elements of batteries;
to have the battery forget its tactical assignment for a
whole week; and to get in and work all together for the
first time in months. It, in short, has served to remind
Mike and his pals out there in B4S4 that they are still
a part of Battery A, who are a damed fine bunch of
Men to be teamed up with after all.

So now after the week is over, the troops go back into
the field feeling fitter, looking forward to the next
chance at “Little David.”

So the sccond round of the program is not received
skeptically, but with enthusiasm. Morale and its “poor
state” are completely forgotten as a “problem.”

For this round, the emphasis remains on sound bodics
and sound minds. Athletics, bayonet drill, and infantry
drill continue. But there will be new features too: in-
struction in use of hand grenades with plenty of accu-
racy throwing, gas chamber and incendiary drill, de-
contamination; and individual protection. And passes,
plenty of them!



Antiaircraft Communications

A Suggested System for a Regional AA Defense Command

By Lieutenant Colonel Peter J. Stevenson, Coast Artillery Corps

The problem of administrative circuits in a large
regional AA defense command may be solved readily by
following normal patterns. That of intelligence com-
munications, however, is more diffienlt. The systems
described in various AA field manuals need some mod-
ification. Hence the two-wire army field system, with its

associated switchboards, is often out of the question,

Too much time, obviously, is consumed in switching,
In the search for an alternative, the “farmers’

line” idea has been proposed. Aren’t these rural lines

famous as disseminators of information? Therefore, it

is recommended that the Joop<irenit system, linking
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all operators at the varions positions be installed to
save vital time in antiaircraft communications.

it is borne in mind, of course, that there are limits to
the number of operators who can use one loop, and
likewise limits in terms of message traffic and line
transmission. Furthermore, while it is essential that in-
relligence get through with a minimum of delay, con-
trol points where the information can be filtered are
cleatly needed, both to obviate superfluous messages
and to allow evaluation of the data received. Finally, it
is only natural that both OP and searchlight positions
should be on common circuits terminating at these con-
trol points.

The control points are designated as sector flter
centers. 'The searchlight platoon as a tactical organiza-
tion may be selected as the unit in which all operators
would use a common circuit terminating at the sector
filter board.

There is also the problem of transmitting this flter
intelligence to the gun batteries and remote automatic
weapons units outside the gun defense area. This prob-
lem may be solved by placing all firing units within 2
sector on a common loop, which in turn terminates at
the sector or regimental filter board. From each sector
filter board, a separate circuit may be run to the brigade
operations board and control center. Information can
be transmitted through the sector board by verbal re-

at.

The command circuit set-up is a virtual duplicate
of the inner intelligence or gun circuit. All fire units,
as well as the sector filter centers, may be linked in 2
common circuit terminating at the operations board.
Here there are a number of key circuits. embracing a
number of various positions. The purpose of this ar-
rangement is t¢ permit the instantaneous transmission
of firing orders to all firing units. The schematic ar-
rangement of these circuits is shown in the accompany-
ing drawing.

To provide liaison between adjacent gun batteries
and searchlight platoon command posts, separate cir-
cuits terminating in phones may be established. These
are Tinging circuits, and are manned only in case of
alert.

Where possible, circuits are leased from commercial
telephone companies; a2 minimum amount of field wire
is used. The circuits should be the four-wire type, per-
mitting the use of straight amplifiers rather than the
complicated repeat amplifiers. These four-wire systems,
known as “hot-loops,” permit one-way transmission, and
terminate at field positions in field telephones. Some
commercial lines have developed an auxiliary unit
which, when connected to our field phones, increases
their effectiveness for this hook-up.

ANTIAIRCRAFT COMMUNICATIONS 51

To supplement wire communications, a complete
radio system of frequency modulated transmission may
be planned in the ultra-high frequency bands. Stand-
ard fifty-watt police-type transmitters could be used,
with a frequency assignment for each sector and a cen-
tralized contro] system on a fourth frequency. The ar-
rangement could be such that the control transmitter at
the brigade operations board could communicate with
any particular sector, or all sectors simultaneously. This
radio system would not be for general use, but would
stand by in case of wire communication faiture or alerts.
The equipment should be regional, not organizational;
it should remain in a given sector and not be moved
around when the AA regiments move.

As for administrative circuits, 2 complete communi-
cations system would extend from the Command down
to the lower units, and here again a minimum of feld
wire would be employed. Commercial facilities should
be used when possible down to regiments, and in many
cases, battalions might lease commercial switchboards
and phones.

Generally speaking, from battalions down, leased
lines and army field equipment should be used.

Thus it is possible, granted fairly good transmission,
for the Command to reach any gun battery through ad-
ministrative circuits. Moreover, leased PBX switch-
boards at regiments make it possible for any metropoli-
tan number in one AA region to be connected with any
metropolitan number in another AA region through a
PBX switchboard at the AAA Command.

Further plans should call for mobile automotive
radio installations in the various AA regions which can
be connected through wire lines to the administrative
telephone network., When such installations are com-
plete, a staff car within thirty or forty miles of an AA
region command post should be able to communicate
with another staff car in any other AA region.

Supplementing the radic and telephone networks
may be a complete leased private-line system of tele-
type communication. A net in each AA region should
link all regiments and similar units with the brigade ‘or
region command post. These nets may be in turn con-
nected through private lines to the AAA Command, so
that all regions and regiments can be reached by tele-
type from central headquarters.

For the sake of secrecy, installations should be given
code designations which can be easily memorized by the
operating personnel.

It is believed that such a system of communications
ought to work and put through intelligence on time.
This is said with full realization that AA information
to @ gun battery may be worthless if it is more than
twenty seconds old.

T W W



SIGHT DISPLACEMENT

And lts Correction

By Captain Earle D. Button, C.A.C.

180°

Firing at a bow-on target demands accurate gun
pointing. Because of small lateral probable error and
narrow danger space, a pointing erros of only one mil
in direction will cause a 16-inch gun 1o be incHective
when fired ot o I},ilﬂﬁhlp bow-on, at a range of 16,000
yards. Consequently, any known error in lateral point-
ing greater than 4% mil or 03 degree must be considered
and steps taken o eliminate it. Sight di&p]nn‘mcnl
alone may cause errors far in excess of these maximum
values.

Errors due to sight u|i-,'|1].|.-|.'|.'|m::'it will occur only in
the case of mobile antillery using a panoramic telescope
and aiming point (see hg 1) in Case Il pointing

MOVABLE
HEAD

AZIMUTH
SETTING
KNDB

Figure 1..—The M8 sight.

T'o arient the sight
for this method of firing, the azimuth at which the gun
is pointed Cfound by |:-1rt'~1g'|11n1g. see FM 4-15, par.
1767 is set on the azimuth scale of the elescope when
the telescope is sighted at the aiming point. In order 1o
point the gun at the proper azimuth for firing. the
movable head of the sight is tumed until its scale indi-
cates the desired szimuth (taken From the display
board ); then without changing the sight, the gun and
carringe are traversed until the sight is again pointed at
the aiming point.

target not visihle Irom the guns )

Assume that the sight is mounted on the barrel of the
gun r.i:irl.-t'lh' above the piﬁnl. called the pim!u center,

o
AP
o ,_‘J'Fﬂ! ‘P
85 %00,
S
of
O
)

_.Sight Regds

Figure 2.—

on which the gun and -..H'ri:lgl.' are traversed. Let the
small arrow (see fig. 2) represent the panoramic tele
scope which is mounted -.1||-=|'.'t' the pintle center and
pointed at the aiming point (AP). This is the position
bor orientation In this |‘|.Illlrl|.l.]}.il Cllse. Fiillht‘l pssume
that the gun is pointing due north. 1o orent the highr.
merely point it at the aiming point and slip the sight
scale (see fig. 2) until it reads 180° (zero south) whicl
is the azimuth at which the gun is i‘nlintmu‘. Now supr
pose it is desired to fire at an azimuth of 210° First,
turn the movable \ight head 1o the lefi until the Fij.;h'l
scale reads 210°, (Notice that as the sight head
rurned to the left, azimuths increase on the scale) Iis
line of sight i then in position and the gun atill
pointing due north. Now traverse gun and carriage 10
the right until the line of sight s .1g,1in directed at the
aiming point, and the gun will be pointed at the desired
azimuth, 210, In this case there is no error in poiil
ing because the sight is mounted directly above the
gun pivot (pintle center). After the sight has beert
turned 30° to the left of the aiming point and until #
reads 210°, the gun must be traversed the full 307
hack to the right in order to put the line of sight again
on the aiming point. This points the gun at 210° sz
muth. Notice that the line of sight is now parallel toy
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SIGHT

Figure 3.—View illustrating sight displacement. PC is the
pintle center and S is the axis of sight.

and coincident with, the line of sight, when in the
utienting position.
However, in order to permit its use by the gun
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of the pintle center. The distance that the sight (actu-
ally the vertical axis of the sight) is mounted away from
the pintle center is called sight displacement. 1t is shown
as the distance PC-S in fig. 3.

The sight is at position S, (sce hig. 4) for orienta-
tion. With the sight thus displaced, it is oriented ex
actly as before, in which position there is no error be
cause the sight is made 10 read the azimuth of the bore.
But when the gun is traversed to any other azimuth,
an error is introduced. This is shown in the following
example: The gun is sighted on the aiming point and
made to read tﬁr azimuth of the gun, which again i
180%, In this position of orientation, even though the
sight is displaced From the pintle center, there is no error
since the sight indicates the azimuth ar which the
gun is painting when the sight is pointed at the aiming
wint, For pu s of illustration, assume that the sight

ead is mrm::[ to the left 30° so thar its scale reads
2107, and that the gun is then traversed right a full
307 until it is pointed at 210°. From the diagram (see
hig. 4), it can be seen that the line of sight is now
parallel to the line of sight during orientation. In other
words, 8, T is parallel 1o S,-AP. This would be the case
if the aiming point were at infinity; but normally the
aiming point is some measurable distance from the gun.
The result of this is that the line of sight, after tea:
versing the gun until the line of sight is on the aiming
paint, is not parallel to the orienting line of sight. An
error in pointing is the result. Fig. 4 shows the actual

'r:'mrur. the sight is not mounted on the pintle center.
Unstead, it is mounted to one side and in front or rear

und the desired positions of the sight, S, and S, re-

Si—AP:=Line of sight in orienting position
Sp-AP=Line of sight! in new position
B83= T =Line of sight poraliel 10 5,-AP

S5,— M= Line of sight ofter turning sight head 30° to the left

Figure 4 —Actual and desired positions of the sight and the gun.
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PG —35,=PC -5,z Actucl sight displacement
Sp— X = Effective sight displacement

Figure 5.—Effective sight displacement.

spectively, with corresponding positons of the gun G,
and G,. The error is the difference in azimuth between
G, and G; or the angle G:-PC-G,. It can be proved
that the angle S;-AP-PC (marked = in the diagram)
is equal to the error in pointing, angle G-PC-G..

In order to determine the size of the parallax angle
=, a new element called effective sight displacement is
used. Effective sight displacement (ESD) is shown in
figs. 4 and 5, as the distance S, X. It is always the per-
pendicular distance from the sight axis to a line joining
the aiming point and the pintle center.

Under the conditions of orientation illustrated in fig.
4, the emror due to sight displacement is the parallax
angle <. This angle can be found by using the re-
lation:

ESD
distance PC to AP

This is not an exact solution, since the distance from
PC to AP is slightly greater than the distance AP-X
which should be used in the above relation. However,
the error thus caused is always negligible.

In the field, the distance to the aiming point will
normally be several hundred yards, while the actual
sight displacement is normally less than 1% yards.
The angle =, then, will always be a very small angle.
The tangent of a small angle is approximately equal to
the angle in radians, and since a radian is about 57
degrecs, the above relation can be rewritten:

tan « —

@ (degrees) ESD
57 ~ distance AP-PC
of
ESD X 57

« (degrees) = g = "APPC

Or since one degree = approximately 18 mils:
« ,l)_ESDXS?'XIS ESD X 1,000
MHS) T “distance AP-PC ' distance APPG

The results obtained by the use of this formula are
within the necessary limits of accuracy. From this
formula it can be seen that for a given sight displace-
ment and aiming point distance, the parallax angle («)
is directly proportional to the effective sight displace-
ment.

"The fact that a parallax angle exists does not necessar-
ily mean that a sight displacement error is present. It is
true that when the aiming point is on a prolongation
of the line joining the pintle center and the sight axis
in the orienting position, the error in pointing is equal
to the parallax angle. But, if the aiming point is at
right angles to the line joining the pintle center and
the sight in the orienting position, the parallax angle in
the orienting position will be maximum, but the error
is zero, because the sight is sighted on the aiming point
and indicates the actual azimuth of the bore. As this
fact is important it is emphasized.

The position of the sight is Soy, In the orienting posi-
tion (see fig. 6, and S,, S;, and S, are successive posk
tions of the sight as the gun is traversed right. The
effective sight displacement in the orienting position is
zero, but as the piece is traversed right the effective
sight displacement, the parallax angle (<), and in this
case, the error due to sight displacement, all increase.

Suppose, however, the aiming point is chosen at
right angles to the line PG-Sop (see fig. 7). In this case,
the effective sight displacement in the crienting position
Sep is maximum and is equal to the actual sight dis-
placement. But there is no error, since this is the
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Figure 6.—

orienting position, and the sight is pointed at the aiming
point and reads the actual azimuth of the bore. As the
piece is traversed left, notice that the effective sight
displacement (and therefore the parallax angle, =)
decreases, but the error #ncreases. This last statement
may be more apparent if it is remembered that in order
to have zero error in any position of the gun and sight,
the new line of sight must be parallel to the lne of
sight in the ortenting position. It is apparent from
figs. 6 and 7 that as the piece is traversed away from the
orienting position, the line of sight continually diverges
from a line parallel to the line of sight in the crienting
position,

The sizc of the error at any one position is therefore
determined by the change in the parallax angle, and
not by the parallax angle itself at the particular posi-
tion. The change is always determined by comparing
the parallax angles at the given position and the
orfenting position. We can therefore write the relation:

error = o, £ oy,
where «, and «., denote the parallax angles at the
given position and the orienting position respectively.
Notice that this expression says <, plus or minus %o
(see fig. 7). Remember that the error is equal to the
change in the parallax angle. If we consider the error
in pesition S,, the change in the parallax angle is =,
minus %q. But if we consider the error at positon S,
the change in parallax angle is =, plus <. For the
cendition of orientation illustrated in fig. 6, o is zero,
and the error is then equal to the parallax angle at the
particular position (*,), minys zero (*u), or simply
This is a special case, however.

It has been shown that the par