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INTRODUCTION

The purpose of this text is to provide atentati~e doctrine for the
employment of aviation units, to be used primarily as a reference for
staff and students of the Marine Corps Schools in connection]) with
the course in aviation tactics.

It is designecl to cover tl~e mission , organization, characteristics,
and tactical employment of Marine Corps aviation units. Much of
the subject matter has been taken from previously published material.
Acknowledgment is hereby made to the authors of various Army,
N’avy, and Marine Corps publications, whose works have been freely
quoted in the pages of this text.

Part one is devoted to a general discussion of basic characteristics,
organization. and nomenclature of military aviation. The tactics
and technique of the various classes of aviation are discussed in pnrt
two.
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GLOSSARY OF TERMS

The. fol]on-ing aviation terms and definitions aret hosecommonly
used throughout the text, and in a~iat ion lectures and problems
presented by the Marine Corps Schools.

1. Air base.—A command comprising all the installations and
facilities necessary ff~r the reguhm operation, maintenance, repair,
and supply of a specific air force. It may be a shore base, or a float-
ing base (carrier or tender).

2. Airdrome.—A nlilitary landing field from which an air unit
may operate, and on whic]l are located necessary mnilltellance, repair,
and ser~icin: facilities. ‘1’here are base airdromes and advanced
airdromes depending on their location with respect to the front lines.

3. Airport.—A commercial landing field, or seaplane area, with
facilities for the shelter, supply, and repair of aircraft..

4. Auxiliary Airdrome.—A military landing field where limited
personnel and supplies are available.

5. Advanced Landing Field.—A landing field near the command
posts of front line units, from which reconnaissance aircraft may
conduct limited operations in close support of engaged units. It may
or may not afford servicing fi~cilities.

6. Alternate Airdrome.—An additional auxiliary airdrome as-
signed to a unit for purposes of dispersion and concealment.

7. Air Attack.—An assault by combat aircraft against surface
object i}-es.

8. Attack Airplane.—An aircraft designed especially for ground
strafing attacks against personnel, airdromes and other light

mat&iel.
9. Air Combat.—.4n engagement between aircraft in the air.
10. Arrive.—A term used to indicate the time when an airplane or

a formation in the air has arrived over a designated location.
11. Assembly Point.—.4n Air Corps term used to inclicate that

point over which the variol~s elements of a conmlnnd first assemble
in the air in the formation prescribed. (See Rendezvous.)

12. Aviation.—A general term commonly usecl in referring to aero-
nautical n]at6riel ancl personnel.

13. Battle Missions.—The three missions performed by reconnais-
sance aircraft in connection with front line units just prior to or
during combat: the infantry mission, the artillery mission, and the
comnland mission.
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VIII GLOSS.4RY OF TERMS

14. Combat Aviation.—A term used only in general reference to
attack. bo]llbing, and fighting aviation.

15. Ciear.—’lwlw time wlleJ~tl]e air]) lane, or tl}e last airplane of a
forrnatio]], is actllally in flight and has cleared the take-otf area.

16. Ceiling.-l`lle li]lliti]lg:~lt itliflt, att[liTl:ll~leLya]lairpl:i1le. !Ile
term refers both to linlitations iml)osed by the design of tl~e air-
craft, a]ld to tile l)revai]ing CIOIN1IeYel.

17. Dog fight.-.l ternl (Iescril)tive (if :) n]elee in ~~llich fighting
planes of ofllx)sillg forces 1(w>tlieir colwsivt~ as u]]its a]]d engage in
a series of indivi(lua] cmnbats.

18. Due].-—\n ill(livi(]lml combat bct~vwll t!vo airplanes in the air.
19. Fighting airplane.—.k fast. lliglll}- nm!]e(lveral)le aircraft de-

~igne(l prinl:lri]y for air Cfll]ll)at.
20. Formation. —’wowoor nlore aill)lanes ill coc)r(lill:]te(lfligl]t.
21. Initial Point. —Tllat lmint over wlli(l~ tllc ~-arious elell]elits of

an air c(~lll]ll:~n<ltake 111)tile dislmsiti~)ll ref~llire(i for tl]e attack of an
object ive.

22. Land.—rllw exact ti]lw \Yl~w al) fiill)liille, or the last airplane
of a formation, is oli the. groun(l nnd has T-acateclthe landing runway.

23. Landing Field.—An area of such size and nature as to permit
of aircraft landing an(l taking off in safety.

24. Readiness.—A term indicating that flyi]lg personnel and air-
craft are ready to take off on most probable missions.

25. Radius of Action.—’hehe distance, an airplane can tiy away
fronl its bnse in a straight line a]ld return without refueling. It is
theoretically half of the range-act ual]y less due to wind and nari-
gfiltional factors.

26. Range.—The distnnce an airplane can fly in a straight line, at
most economical speed, without refueling.

27. Rendezvous.—A term in general use by Sa~al aviation to indi -
cate assembly point of the elements of an air command, either after
initial take-off or after deployed air maneuvers.

28. Reconnaissance Aviation.—A general term referring to patrol,
scouting. and observation aviation.

29. Stations.—.l term used to indicate that flying personnel are in
their airplanm, engines are turning over, and the unit is ready to
taxi out for the take-off.

30. Time of Take-off .-Tl~at instant at which an airplane, or the
leading airplane of a formation, begins its run on the ground, pre-
paratory to flying.

3L Tactical Aviation.—.4 general ternl referring to the combat
and reconnaissance classes of aviation.

32. Utility Aviation.—.k general term referring to transport and
other nontactical types of aviation.
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CHAPTER I

ORGANIZATION AND ADMINISTRATION

Section 1. Mission of Marine Corps Aviation.
2. Organization of Units
3. Designation and Assignment of Units.
4. Administration and Training.

SECTION 1

1. Mission of Marine Corps Aviation.—The primary mission as-
signed to Marine Corps Aviation is to support the Fleet Marine Force
in landing operation>, and to support other troop activities in the field.
Secondarily, Marine Corps Aviation serves as replacement squadrons
for Naval carrier based aircraft.
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SECTION 2

ORGANIZATION OF UNITS
Paragraph

(;ell(.ral________________________________________________________________2
The Secti()l]------------------------------------------------------------ 3
The Divisio]]___________________________________________________________ 4
lle S(]uadr()11__________________________________________________________ 5

TIIe (: YOUP------------------------------------------------------------- 6
The \Yi]]g______________________________________________________________ 7
Air Force ______________________________________________________________ g

2. Genera I.—a. ‘Nw organization of Marine Corl)s a~iat ion is

baSWl on thp prillcil)a] of grouping a dctiliite lluml)er of ail’Cl’ilft of
OIW class, ~vitl~ tile necessary personnel for tactical operation and

maintenance, into bilSiC units (squac]rons). These basic units are
then combined into larger administrative and tactical organizations
(groups and wings).

3. The Section.—The sect ion is the smallest aviation unit. It is

composed of two or three airplanes and their assigned personnel,
and operates normaliy as the basic element of the division. ~’bile
scout ing squadro]ls hxbit ~l;llly operate by sections of two airplanes,

or even singly, it is unusual for sections of combat squadrons to operate
illdependcnt]y. TINI.section corresponds to the infantry platoon, and
is norul:l]ly lw] and colulllanded by a captain or a first lieutenant.

4. The Division.—Tlle division, comprising two or three sections
of three (two) airplanes each, is the basic tactical unit of the squadron.
It is I)rimarily a tactical and training unit, having no administrative
or sL~pply functions unless operating on separate detached duty. The
number of airplanes in the division of a combat squadron (fighting,
scouting. bombing) is based upon the number of that class which can
be most effectiwly mmwlvwed and operated tactically under the direct
persol, al control of the di~ision ]eader. This principle does not neces-
sarily :Lpply to scouting and observation squadrons, inasmuch as the

nornlal lllissious perforn]wl by these Ilnits are such as to seldom require

tactical operations by divisions. For purposes of uniformity in ad-
ministration and training. llow-tver, the scouting division usually has
the same. organization as the combat division. The aviation dlvls,ion
corresponds tact ica] ly to the infantry company. It is led and com-
Dlallded by a major or a cal)tain.

.5. The Squadron.—Tlw squadron, consisting of two or three diri -
sious, is the basic administrative and mainteuauce llnit. The tacti-

4
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ORG.4XIZATIOX AND GENERAI>CHAR.!CTERISTICS 5

cd squadron corres]N)]Nls in f unct ion to the infantry battalion, being
capable of independe~]t olwrationsj lnlt normally acting as part of a
lar~er l}nit. The l~ea(lq~}arters an~l semice squadrons have funf!ticms
analogous to tlmse of a rl?gil)lelltill headqu:lrters an(l service conlpauy,
respect ively. Tactical squa(lrons perform trainin:, tactical. aml
maintelm]lce functions! leaving the nlaj{)r sul)ply all{l rel)air fuwrious
to tl}e lwa(l(lu:lrter> al~(l service u]lit+ of tl}e grol]]). l[:irille C(jrlx ta(’-
tical sqlla(lro]]s IIave an autl~orized operating strenxt h of eighteen air-
pl:llle>. bllt for l’(’ilNll)S t)f tl{)]lol))y or ta(ti{:ll exlxwlieucy Illay Opel’ilte
but 12 airplane+. Each tactical sqll:~(lr(m is alltllorizwl reserve air-
pla]les e(lllal to 30 pt,rcel]t of the ol)erati]lg strel]gtll, in or(ler to p?r-
mit co]~tinumls opera tiol~ at fllll complement. Rtwcrre operating
crews are norumll}- availalllt, for Ii(lt a ~>artof tlwsr reserve air~)lnnes,
and it i> st’ldolll possilJl(L fol” a st~lla(lroll to olwrate Illore tl]al] its
assigmxl $tl’~llgtll ilt 011(’ti]]]e. t’1’~11tllollgl] illltllorit~ for SIIC1lOpfJl”X-
tion were obtail](’(1. The s(lua(l]w]] (o()]]lliJ:lll(l{’]”.}1-110in flight norm-
ally leads the first division, is a lieutenant-colonel.

6. The Group.—a. The present Marine Corps aviation group is
composed of 1 figllti]]g squadron, 1 dive-bombing squadron, 1 scouting
squadron. a ut i]ity squadron, and a hpaclquarters and service squad-
ron. Within the near future tlw scouting squadron will be equipped
with scout-bomber airplanes, vrhile an observation squadron
of 12 observation airplanes aild 3 special photo=.yaphic airplanes
will be added t{) eacl~ group. ‘1’Ile Marine Corps composite group. as
described, i+ tlw ])ri]~cipal tactical, administrative, supply, and re-
pair unit. Tile group corresponds to an infantry regiment in size
and inllmrt a]lce. and is commanded by a colonel.

b. A teml)orary tactical combination of two or more squadrons
is also designated as a group, although in this instance no separate
group coml~]ander all(l staff is provided, the senior squadron com-
mander acting also as group commander. A temporary task group
is usually compose(l of squadrons of the same class, or of dissimilar
squadrons assignef] to one mission.

c. A group. as organized by the Army Air Corps, consists of four
tact ical squadrons of the same class, with a group headquarters aI)(1
headquarters sq(ladron organically assigned.

7. The W7ing.—The wing is composed of two or more groups. It
may be a permanent administrative and tactical organization as f{]lt]1(1
in the Army Air Corps; or a temporary tactical combination of grol~iw
for tl]e accomplishment of a specific task. The wing corresponds ill
importance to the infantry brigade, and is an appropriate. cmmna!)<l
for a rear admiral or brigadier general.

8. Air Force.—All the aviation assigned or attached to a major
command.



SECTION 3

DESIGNATION AND ASSIGNMENT OF UNITS
Paragraph

Designation of Units __________________________________________________ 9
Assigmneut of Units -------------------------------------------------- 10
Command of Units ---------------------------------------------------- 11
Liais()r]--------------------------------------------------------------- 12

9. Designation of Units.—a. A“nval and Marine Corps aviation
units are designated by a combination of numerals and letters, as
follows :

‘The letter V signifies heavier than air.
A designates an attack unit (tentative).
B designates a bombing unit.
F designates a fighting unit.
O designates an observation unit.
P designates a patrol unit.
S designates a scouting unit.
T designates a torpedo unit.
J designates a utility unit.
N designates a trainimg unit.
M designatw miscellaneous aircraft.

b. The number of the squadron is given in connection with the
identifying letter combination, thus: vf3-2 for Scouting .Squadt’on
Two. Marine squadrons insert the letter “M ~’ thus: \TMS-2 for
Marine Scouting Squadron Two; VMF-1 for Marine Fighting
Squadron One; etc. All the squadrons assigned to one carrier, when
of different classtis, are given the same number, thus: The CV-2
(U. S. S. ~~”ngton.) has VF-2, W-2, VB-2, etc. Should there. be
two fighting squadrons assigned to the CV-2, they would be num-
bered VF-21 and T“F-22, respectively. The sqnadrons of the two
Marine Groups, First Marine Aircraft Group and Second Marine
Aircraft Group, are numbered in like manner to correspond with the
group number, tl]us: VMF-1, of First Marine Aircraft Group;
VMf+2 of Second Marine Aircraft Group; etc.

c. ( 1) Individual airplanes are given distinctive markings to per-
mit ready identification in the air. All airplanes belonging to one
carrier or group! for instance have tails of a certain color. All
squadron leaders’ airplanes have the engine cowling painted red,
with a red stripe painted around the fuselage. Diyision and section
leader’s airplanes ha~e solid colors on the nose cowlings: with a wide
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ORGAh”IZATION AND GEh”ERAL CHARACTERISTICS 7

stripe of the same color painted around the fuselage, while the ~~iwg
position airplanes have either the lower or upper half of the nose
cowling painted to correspond with the section leader’s airplane.
In addition, all airplanesof a squadron are numbered consecutively,
number one. being the squndron commnnder’s nirplalle. This identi-
fying nlnnber, together with the squadron nunlber and letter symbol,

is p~inted on tlw sides of the fuselage in large lettw+ as follows:

2—31S—1 indicates the squadr(m cornnml]der’s airplane of
Jlarine Scouting Sqlladron TIJ-{),&wndMarine Aircraft

Group.

(2) Details of Nayal aircraft markings are prescribed fron] time
to time by the h“avy Departnlent, and reference shou]d be mtide to
the. latest instructions on the subject if exact infornlatiorl is desired.

10. Assignment of Units.—.4ll Marine air units, with tile ex-
ception of base air detaclm]ents: are assigned to tile Fleet hlarine
Force. Base air detachments are assigned to tlm various establis}wd
Marine air bases as a component part of such bases. Aircraft of the
Fleet Marine Force, generally known as “Aircraft, Fleet Marine
Force,” is at present organized into one wing consisting of the First
Marine Aircraft Group at Quantico, the Second Marine Aircraft
Group at San Diego, and VMEW, a separate scouting squadron, at

St. Thomas, V.I. Headquarters of the wing is at San Diego.
11. Command of Units.—According to NTaYy Regulations, the

command of an aircraft tactical unit is vested in the senior naval
aviator regularly assigned to that unit. A nouflying oflicer is in-
eligible to command an aviation unit. Officers of the Navy are
not ordered to command Marine Corps air units, and vice versa,
except that when Marine Corps and Naval air units are operating
together as a task force, the senior naval aviator, N“avy or Marine
Corps, present with the formation exercises tactical command. (See
NR Art. 150 (11), (12), (13), (14), (15)-)

12. Liaison.—Marine aircraft will not ordinarily be attached to
units smaller than a brigade. Where Marine aircraft are attuehed
to a brigade or larger unit, the commanding otlicer of such aircraft
will act in the capacity of special staff officer to the commander of

the unit to which attached. The duties incident to this assignment
will be in addition to his regular duties as commander of aircraft.

Where aircraft are suppwfing the operations of a brigade or larger
unit, but not attached, an air liaison oficer will be detailed to the staff
of such unit for the purpose of coordinating air operations with those
of the supported unit.



SECTION 4

ADMINISTRATION AND TRAINING
1’fi~:i~~a~h

.4~ll]i]>istr:lti<lll---------------------------------------------------------- 13
hdividuul T]"ttini])g----------------------------------------------------- 14
U]iit TY:I1f,ll,K___________________________________________________________ 15,.

13. Administration.—a. ~kil)(’ (’orps aviation is a branc]l of
N:lYiil :11’iiltiol), :infl ff)l all Sllpl)ly n]ltl tech]]ical nltitters is sul}ject
to regulati[)])s prc>crilwtl by tile llI!IWIII of Aerollal](ics. Jlarillc
COI’))S Hwl~iqU:trtel’s. tIItwugll tIIe office of tlie 1)irector of Marine
COII)+.ivi:itif}l]. :I{lll]irii>t{’]> lwlw)lulc I lllilltel”~ :Itl(l ])rt’wlilw> g(’11(’I’:11
)x)liritw ‘1’actica} tx)ntrt~l is i] fl]]l(’t i{nl of tilt’ C{)llllllalltlel’, l’lt’[’t
Ma]ille l~t)r(Lc; C’(Ill]lil:Ll)(ltJ]’.Aircraft. IIatt lC 1,’olt.e, l’]lite(l States
Fleet: or tile colllnIan(ler of a f(}reigl] sllorc laIse to which aviation
is attachc(l.

b. For ltmil administrative pllrlwses tile sqlladro]l is the basic
unit. Di>cil)lil]ary ~)(,wers are vested in the group commander, ex-
cel)t that i] st~uadron opera til)g indelwll(iently has the sanle comma n-!
functiotls as a separate Marine batta!ion.

c. Eqlli])n]ellt and su~)l)lies. otlwr t]]an aero]l:~lltical itenls: are ])ro-
rurwl an(l acwmntwl for in arcor(la]lfe with Marine Cor])s regula-
tions. .Aerou:l(]t ical nlatdrie] is lia]](lle(l in ac(wrd:l]lce with instruc-
till]l.. iss~le(l1)}-tile l~u]wlu of Sul)l)lies a]l(i Accounts.

14. Individual Training.—a. Officer pilots.—I’ilots are selected
fro]ll jul)ior lil]e officers, warrant oficers, and aviation cadets who
are qualiti(d for flying duty. They are trained at theh”avy Flight
S(hool. Naval Air Station, Pensacola, Florida: and when graduated
tlwrefroul are designatwl as naval aviators. h’ew]y qualified pilots
j,)il}illg Mari]w aviation units are usually given an advanced course
of fligl]t traini]]g before bei]lg assigned to tactical sql~adrons. To
])rolwrly traili a hliLriIl(>COq)s pilot req(lires :Ibollt 2 years of inten-
sil-e W(Irl;) i[lclusi~’e of tile ywr spel)t at Pensawla. ,Juuior otlicer
])ilot> i]l a(l(litiml to flyi])g duties. are given SIICI1grollnd assignments
of a twhrlical or a(lnlil)istrative nature as may l)e (lesirable. Each
groul) au(l eac]l squa(lron details flying otfkwrs for duty as executive
otlicer. flight officer, engineer officer. g~ll]])ery ~fi(.e]., colll]~~{l]li~ati~r~
officer, illtellige])ce dicer. pllotogral)l]i(’ officer. etc. lp addition to
such te(’lmical assignn)e])ts, tlw duties of personnel officer, mat~riel
officer. mess officer. and police oflirer are normally, within the sql~ad-
ron. performed by pilots.

8



0MiANIi21TIoh- AND GENER~ CHARACTERISTIC.+ 9

b. Enlisted pilots.—A limited number of aviation enlisted men
are selected annually for flight training and given the regular course
at Pensacola. UpO]~ graduation they are designated as nava] avia-
tion pilots, promoted to noncommissioned rank (subject to vacancies),
and assigned to squadrons as required. When in command of an
airplane they have the same duties and responsibilities as do the
officer pilots. Na~al aviation pilots are most frequently utilized as
co-pilots, radio operators, observers and aerial gunners; although the
more experienced are assigned to utility squadrons as transport pilots.

c. Observers.—ISo regular corps of commissioned observers is pro-
vided for scout ing squadrons in the current peacetime organization.
Junior artillery officers are attached from time to time for air spotting
practice, but can not -with this training alone be considered as fully
qualified air observers. Pending the authorization, detail, and train-
ing of regular observers, the pilots and enlisted gunners of scouting
airplanes perform the observer’s duties.

d. NonOying officers.-~onfly ing officers and warrant officers of
suitable qualifications are currently assigned such group administra-
tive duties as supply, mess, police, motor transport, etc., in order to
release pilots for tactical operations.

e. Mechanics.—Enlisted mechanics fall naturally into two groups:
Those whose duties are maintenance and service of airplanes on the
operating line, with additional flight duties as gunners and ob-
servers; and those specialists whose duties are confined to the general
overhaul shops, and who are not regular flight crew members. A
small percentage of enlisted mechanics are trained in Army and Navy
technical schools. The majority are trained in Marine Corps units
by the apprentim system.

f. Serologists+ radio technicians, photographers, armorers, and
parachute riggers are specially trained in Army or Navy twhnical
schools. Annual complements for these schools are maintained in
order to provide a steady flow of skilled personnel for these activities.

15. Unit Training.—a. Basic.—All Marine aviation personnel are
given the basic infantry training, engage in annual small arms target
practice, and participate in regular drills, ceremonies, and inspections.

b. Individual flight training.—Individual flight training is con-
tinuous throughout the year, inc]uding cross country navigation,
instrument flying with radio aids, night flying, strange field landings,
and basic formation flying. New pilots are given intensive training to
bring them up to standard, while the experienced pilots maintain
their proficiency by frequent flights under various conditions.

c. Tactical.—Tactical training is conducted by squadrons, con-
forming as closely as possible to the annual schedule prescribed by
the United States Fleet for N’aval squadrons. This includes training
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in formation flying, gunnery and bombing, simulated combat maneu
vers, and in the performance of cooperative missions with ground
units of the Fleet Marine Force. The training schedule culminates
in the annual maneuvers of the Fleet Marine Force. Marine Corps
squadrons are also trained to operate from aircraft carriers as a part
of the Fleet Air Arm. Selected units participate regularly in naval
maneuvers with the Carrier Divisions, United States Fleet.



CHAPTER II

CHARACTERISTICS OF AVIATION

Section 1. General.
2 Airplane Characteristics.
3. The Persoual Equation.

GENERAL

16. Introduction.—This chapter is intended as a brief review of
the general charticterist iw of ayiation which have a bearing on its
tactical employment. The disc~u+sit,ninclucles the physical charac-
teristics of the airplane inhereut in its design; the variable character-
istics of airplane operation; and the personal or psychological factor
as it affects the tactical operation of air units. While the airplane
and its operation are today considered commonplace, and a superficial
knowledge of aviation is possessed by every school boy, there yet
remain certain basic characteristics of military aviation which may
not be so commonly known. A thorough understanding of these
characteristics, and their influence on the military capabilities and
limitations of aviation, is considered as a necessary preface to the
study of general air tactics.
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SECTION 2

AIRPLANE CHARACTERISTICS
I’aragrtiph

General------------- ---------------------------------------------------- 17
‘.llree Din]emional Nlovemeflt---_.--_. __.. _.. -_. --._. _._ . . . . . . . .-.. ______ 18
As a hleansof Ot~wrvation---------------------------------------------- 19
Smed__________________________________________________________________20

(kili~g ----- ------------------------------------------------------------ 21
Effects of \Yeather_.._ . . . . ..-_ --.. __-__ .-- . . . . .._. -___. __-. ..___ . . . . ---- W
Airdr()lnes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..- 23

17. General.—From a military point of view the following general
characteristics of the airplane! and its operation. are of primary
importance:

a. Three dimensional movement.
b. Facility as a means of observation.
c. Speed.
d. Ceiling.

18. Three Dimensional Movement.—The ability of the airplane
to provide communication and transportation between widely sepa -
rated places without regard to surface obstacles is perhaps its most
important military ch:iracteris[ic. This makes all territory which
is within the range of aircraft subject to air attack or air observation.

19. As a Means of Observation.-The airplane can carry an ob-
server to varying altitudes over any t,erraill. It therefore pro~idcs
a most advantageous means for overcoming many obstacles to ter-
restrial observation; and provides a practical means for rapidly and
comprehensively reconnoitering large areas of terrain which might
otherwise be inaccessible in the time available.

20. Speed.—The most striking characteristic of the airplane is its
speed and ability to travel over a direct line between two points.
Tactically, spe&3 and rate of climb hal-e the same significance. Rate
of climb is velocity in the vertical direction; speed> in the horizontal
direction. The possession of superior speed and rate of climb ob-
viously gives a combatant complete freedom of action. He can force
his opponent to fight or he can avoid action in accordance with his
mission and plan. Therefore, the military fighting airplane should
have the highest speed (using the word in a tri-dimensional sense)
consistent with the performance of the duties for which it is
primarily designed.

12
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21. Ceiling.—a. Absolute ceiling.—The absolute ceiling of an air-
plane is the limiting altitude which the airplane can attain. At this
altitude, no excess power remains available for climb and the rate
of climb becomes zero.

b. Service ceiling.—The altitude at which the rate of climb is 100
feet per minute is arbitrarily defined as the serviw ceiling.

22. Effects of R’eather.—a. General.—L”nfavorab1e weather con-
ditions are the greatest. deterrent to continuous militar! air operations.

b. Winds.—lYinds short of gale force wil] not seriously interfere
with genera] air operations. They must be considered, of course+ as
to their effect on air navigation, and the increased hazard to aircraft
while on the ground. On the other hand, strong winds may be a
decided aid in operating from small fields.

c. Clouds and fog.—(1) Prior to the last few years clouds and
fog were considered the greatest menace to flying. Today, through
the perfection of instruments, a pilot may traverse fog or cloud cov-
ered areas in comparative safety. Fronl a military st&clpoint, how-
ever, fog is a very definite deterrent to the successful accomplishment
of a mission where the ground objective to be observed or attacked
is obscured by fog, because the normal objective is a comparatively
small area which must be seen or definitely located by landmarks in
order to be attacked.

(2) Experiments are being conducted which indicate that, by the
use of intersecting beacons, airplanes can be sent direct to the objec-
tive under most unfavorable weather conditions.

(3) Experiments have also been conducted, with excellent success,
which indicate the practicability of landing airplanes on a fog cov-
ered airdrome.

d. Visibility as to weather.—Visibility, as expressed in connection
with weather, is a term which indicates the radius of vision in the
riir which the existing state of weather will afford to the operating
personnel of the airplane.

23. Airdromes-General characteristics.-The operation of air-
planes requires an airdrome consisting of a landing strip or runways
for taking-off and landing airplanes, and areas where the airplanes
can be serviced and maintained in proper mechanical condition.
The landing field or runways must be level, smooth, of firm surface,
and without obstructions within, or high obstructions near, the bound-
aries. The landing field should be of such shape, or the run-ways
should be so located, that the airplanes can always take off and land
headed into the viind.
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24. Absence of Mass Psychology and Shock Action.—-+, In -
ground warfare, the ultimate fighting unit is the enlisted man.
Officers lead and control their units. Leadership and the under-
standing of mass psychology often turn apparent defeat into victory.
In air combat, the pilot or observer is the ultimate fighting unit.
Men on the ground maintain and service the airplanes only. Due
to tile lack of close personal contact, the element of mass psycl]ology
can be of little assistance to the leader of a combat formation of
aircraft. Therefore, the measure of the successful performance of
any mission rests largely upon the degree of thoroughness of the
disciplinary and tactical training of the pilots and observers, as
well as upon their individual initiative, nerve, flying ability, and
general resourcefulness.

b. In land warfare, shock action by physical contact still holds an
important place in determining the issue of battle. In air warfare,
this is not true, since to ram a hostile airplane means the destruction
of both friend and foe. The same determination which is needed to
bring down an enemy by ramming would, with equal certainty, bring
him down by machine-gun fire. In the air, therefore, physical shock
may normally be dismissed from consideration as an important form
of action. Success depends upon maneuver and fire action.

25. Endurance of Personnel.—When military necessity demands
it, men are urged to the verge of exhaustion. If this occurs, the
man becomes of little value until a long period of rest has elapsed.
Where air operations are to extend over weeks and even months,
the energy of men must be conserved. If operations are to continue
over a long period of time, it is well not to demand of any individual
the execution of more than two missions in a single day. Particular
care must be taken in the case of the pilot operating at high altitudes
where the availability of a sufficient amount of oxygen is of vital
importance. With an insufficient amount of oxygen, a pilot will
soon becoma devitalized to such an eixtent tliat his fitness for flying
will be affected. For flying at high altitudes, both oxygen and a
special apparatus must be provided for the flying pe.rsormel h order
to overcome the effect of the rarity of the air.

14
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SECTION 1

GENERAL
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Miwion ------------------------------------------------------------------ 27
Classification of Reconnaissance------------------------------------------ Xl

26. Definition.-Reconnaissance aviation is the term used in the
Marine Corps to denote that general class of aviation -whose design,
equipment, and training prepares it primarily for the service of in-
formation. Specifically, the term includes those units referred to as
wwnrwiasarwe and growui force ohervatbn avidhn in the Army,
and those units referred to as patrol, observation, and scouting avia-
tion in the Navy.

27. Mission.—a. The mission of reconnaissance aviation is to se-
cure and furnish information of a strategical or tactical naturq and to
spot for naval and shore-based artillery. It engages in air combat
only for protection against hostile fighters, and does not normally
attack ground objectives while engaged in reconnaissance flights.

b. Naval and Marine Corps reconnaissance aviation is also equipped
and trained to a limited extent for the secondary mission of attacking
surf ace object ives.

28. Classification of Reconnaissance.—a. Air reconnaissance may
be classified as distant (strategical) or close (tactical), according to
mission; visual or photographic, as to method. A distant reconnais-
sance mission, for instance, may require visual observation, photo-
graphic observation, or a combination of both.

17
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Ty~s ----------------------------------------------------------------- 2X
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Equipment__- . . -------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
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29. Types.—a. Na-ial reconnaissance a~iation uses three general
types of airplanes: the long-range patrol seaplane, the cruiser and
cmrier .scoutj and the battleship observation airplane. The Marine
Corps now employs the scouting-type airplane for reconnaissance
missions. In the near future it w-ill also have the observation type
airplane. Detailed characteristics of the various models of these
types are published annually by the Bureau of Aeronautics as
restricted matter.

b. The patrol seaplane.—’rhis is a multi-engine, multi-place, fly-
ing boat of great range and endurance in the air. It carries cabin
and messing facilities for its crew, and is thus able to proride relief
and rest periods for the operating personnel without cessation of
flight. The patrol seaplane is designed and its crew trained pri-
marily for long-range strategical reconnaissance of sea and coastal
areas. It is also capat,le of carrying a heavy bomb load, and is
equipped with a very accurate bomb siglit designed for high altitude
horizontal bombing. It carries several defensi~-e machine guns for
protection against hostile fighters. Complete radio and na-rigational
equipment permit this type of aircraft to operate at will over the
open sea, independent of surface vessels. Servicing is accomplished
at shore bases, or from tenders in protected waters.

c. The scouting airplane.—The present type of naval scouting
airplane is a carrier landplane of two-place, single-engine design.
It is of medium size, has moderate spesd and range, and fair maneu-
verability. A special type of catapult seaplane is used for scouting
from cruisers. Both these types carry offensive and defensive nla-
~hine, g~ns~ and \lal-e borllb racks for carrying light and medium

bombs. Radio and navigational equipment permit operation over
limited sea areas. The scouting airplane is employed by the N’avy
for tactical scouting and by the Marine Corps for all those missions
commonly assigned to Army observation units. Spotting naval gun-
fire is a secondary task.

18
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d. The observation airplane.—( 1) Navy.—.4s employed by the
Navy, this is a convertible catapult seaphme. carried on board battle-
ships for the primary purpose of spotting naval gunfire. Secondary
missions include. tactical scouting and antisubmarine patrol. This

type is similar in appearance and equipment to tile scouting nirplane,
but has less speed, range, and bomb carrying capacity.

(.2) Army.—The Army observation airplane is sinlilar in charac-
teristics to the hTaral scouting and observation types, hlt carries
more specialized equipment for land reco]lnaissnnce missions. lt is
not designed for carrier operation. nor for extended flights over
water, but otherwise is well adapted to Marine corps missions. The
latest type of observation airplane adoptecl by the Air Corps is a
three place, midwing monoplane, carrying pilot, observer. and gun-
ner. Only defensive armament is provided on .4rnly observation
airplanes. as their use for ground attack missions is not contemplated.

e. Special.—The autoaqro type of airplane has been tested I>ytile
Marine. Corps and b! the Army Air Corps with varying suc~ess.
Its chief advantage hes in its ability to land in very small fields,
and to remain over a given area with very little forward speed. The
chief disadvantages are its vulnerability tQ the fire of .groulld
weapons and fighting airplanes, which it shares to some extent with
the captive observation balloon. Like the balloon, it gives the ob-
server practically a stationary platform, and is particularly desirable
for artillery spotting. It appears probable that this type of aircraft
may eventually replace the obwrvation balloon in the Army Air
Service.

30. Armament.—a. Machine guns.—h’ormally, reconnaissance air-
planes are armed for defensive purposes only. One forward fixed
machine gun is provided in single engine types for protection from
f rout al attacks. The pilot operates this gun from the front cmckpit.
An additional machine gun is provided for protection from the rear
hemisphere. This gun is mounted in the rear cockpit on a flexible
mount, and is operated by the. observer. The latest model Marine
Corps scout airplane mounts several fixed guns, since it is also
designed for attack misions. Patrol seaplanes do not mount fixed
guns, but employ several flexible guns so arranged as to cover all
approaches.

b. Bomb racks.—li-aval types of reconnaissance airp]anes are pro-
vided with standard bomb racks, to permit their use on occasion as
combat aviation. The present. model of ~Marine Corps scouting
airplane will carry a considerable number of fra=wientation bombs,
or a lesser number of heavier bombs, and will be readily convertible
to attack or di~re bombing missions. Naval scouting airplanes will
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carry up to five hundred pounds weight of bombs, while the patrol
seaplanes in current use will carr~ a w-eight of two thousand pounds.
This bomb load necessitates a corresponding reduction in fuel carried,
and thus reduces the range available.

c. Chemical tanks.—Naval and Marine. Corps scouting airplanes
may carry two seventeen-gallon chemical or smoke tanks in lieu of
bombs, with the same corresponding range restriction. These are
spray tanks, operat ecl by the pilot or observer. Each tank covers
a strip approximately one-half mile in length by 200 yards in width.
The Marine Corps scouting airplanes may carry a fifty-gallon tank
in lieu of the two smaller ones.

31. Equipment.—+. Radio.—All h-aval and Marine Corps scout-
ing airplanes are equipped with tvio-way radio apparatus which may
he used for telephonic or telegraphic communication under average
conditions up to a maximum distance of approximately one hundred
and fifty miles. The patrol seaplanes carry more powerful sets, and
are able to maintain radio communication throughout their flight
range.

b. Photographic equipment.—While all scouting and observation
airplanes can be used for oblique aerial photography with hand-held
cameras, only certain specially constructed airplanes can mount the
vertical or mapping camera. Available cameras and trained person-
nel are sufficient. to equip only two or three airplanes in each Marine
scouting squadron for complete photographic reconnaissance missions.
For night photography, flares and flashlight bombs are carried by
the reconnaiswnce airplane.

c. Other equipment.-The reconnaissance airplane carries a Very
pistol, message pick-up gear, and message drop bags for use in com-
munication with ground units. For night flying, landing lights and
flares are provided.

32. Operating Personnel.—a. General.—The personnel of air-
plane reconnaissance units are divided into flight crews (pilot and
observer-gunner) which operate the airplanes in the air, and ground
crews which are responsible for service, maintenance, and adminis-
tration details.

b. The pilot, in Marine Corps scouting units, flies the airplane and
performs during peacetime the more important of the visual ob-
servation misions. In addition to being a competent airman, the
scouting pilot should have a sound basic knowledge of the tactics
of surface units. It is considered essential that he be a commissioned
officer of considerable experience and sounc! training.

c. The observer, in peacetime Marine Corps scouting units, is
usually an enlisted man qualified in aerial gunnery and radio opera-
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tion. He may also be a qualified pilot, and it is desirable that he
have this rating in order to permit the commissioned pilot more
leisure for tactical observation. In photographic airplanes, the
observer is an enlisted photographer. In artillery liaison airplanes
he is usually a junior artillery otlicer, temporarily detailed for this
duty. Commissioned observers should be provided for wartime scout-
ing and observation squadrons.
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3.3. Personnel Factors.—a. ‘l’he alrl)lane can only promae a raw-
rnoving obser-ration post overlooking a given area. Whether proper
milit.a;y advantage can be taken of this facility depends upon the
human equation-the observer. Regardless of whether observing be
done by an officer designated and trained for this duty alone, by a
commander or staff officer from a ground unit, or by the pilot of the
aircraft itself, certain prerequisite training and experience are
essential.

b. The commissioned observer, when provided, is responsible for
.Securing the information desired, and for submitting an accurate re-
port of the information secured. In order that he may recognize
ground units and understand their operations when he observes
them on the ground, the observer should have a working knowledge
of the organization and tactics of ground units. He must. also be
familiar with basic fleet dispositions, and with the type and markings
of naval vessels. Above all, the observer must know where to look
for the essential information, and have the faculty and ability to ob-
serve and to report accurately what actually comes within the range
of his vision. In addition ti the foregoing qualifications, an observer
should be skilled in aerial gunnery, as the s~fety of his airplane will
often depend upon his accurate machine gun fire. He must be a
competent radio operator, in order that vital information may be
relayed to the ground units. He should be well versed in aerial
photograph? and adept with the camera. It is desirable, also, that,
he be a pdot with sufficient skill to assume actual control of
the airplane in an emergency. A properly trained observer will
be able to do all these things: and at the same time make a thorough
and accurate reconnaissance of his assigned area; whereas, an un-
trained, inexperienced man in the rear seat of a reconnaissance air-
plane would see little or nothing and would secure no information
of value.
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c. A competent arrial observer is the product of training and
experience; his place cannot be filled by an enlisted mecha]lic, nor by
a nonflying officer temporarily assigned to that (luty. While our
more experienced pilots are competent obsen-ers, it is difficlllt for one
man to act as both pilot and observer: and iml)racticab]e to assign
two experienced othrpilotsto oneairplane. Allobviousneefl exists
in Marine Corps Ayiation for the proyisi(~n and ptwcwtinle tr:lillin:

of a nucleus of regular commissioned observers.
d. It is not the primary duty of an air observer to relwrt IIis col]-

elusions. He reports: what he sees, wl)at it is doing when he sees il.
where it is located, and the hour at which he sees it. N%at was ob-
served should include the composition of the object anti its size.
What itisdoingshould include its activities and movements, if ally.
In other words, the observer re~mrts what, where, and when. Infor-
mation furnished by air observers, frequently in fragq~wntary form
and at various hours, is coordinated and evaluatwl$ and tile conclus-
ions are drawm primarily by the appropriate members of tl~e staff
and the commander of the ground unit concerned.

e. Fatigue causes the pilot and the observer of a reconnaissance
airplane to lose their efficiency rapidly after two hours in the air.
Therefore, two hours is considered as the dumtion of a normal mis-
sion. Obviously, this rule cannot apply to distant reconnaissance
missions, nor is it invariable for other missions. Frequently it may
be necessary to keep an airplane in the air to the limit of its fuel
capacity.

34. Reconnaissance by Airplane.—a. Visual reconnaissance.—
That which an observer can observe and report depends upon the
visibility, the cover or camouflage existing on tl]e ground, the anti-
aircraft discipline of the ground troops, and the skill of the aerial
observer in noting the objects and details on the ground which come
into the range of his vision.

(1) During hours of daylight.—At the following (and lower)
altitudes, an observer flying in the vicinity can, during average day-
light conditions, distinguish objects and details of similar or greater
visibility as follows:

10,000 feet—railroad trains; motor and troop columns and objects
of like size, on roads.

2,500 f eet—small troop concentrations outside of trenches.
1,500 feet—men in trenches and in shell holes.

500 feet—the uniforms of troops.
(2) During hours of darkness.–(a) Tl,e effectiveness of da-y-

light air observation has generally forced large n]ovements of troops
and material to be made at night in order to escape detection and



24 MARINE CORPS AVIATION

prevent attack by combat units of hostile aviation. This in turn
makes night obser~-ation of major importance. However, the se-
curing of “accurate and comprehensive information at night is much
more dif%cu]t than i]] the daytime. Accurate. information results
fro]]] the ability to spe and recognize objects and terrain features.
On a very dark night this ability is practically nonexistent, and only
large bodies of water are distinguishable. On bright moonlight
nights large objects stand out clearly to an observer flying at low
altitudes; and even small bodies of troops and single vehicles can
be noted ml roads. On nights of medium darkness, the general
characteristics of tl~eterrail] (wbethor open or wooded}, rivers. roads,
rail roads., etc.. are dist inguisllab]e, and mo~ements of large bodies of
troops and trains on white roads can be noted. However, in prac-
tically all cases at night the observer must resort to the use of flares to
secure accurate detail. Night photograp]ly promises to be of com
siderable value in spotting enemy activities at night, although at the
present time only small areas can be photographed, as the flash bombs
are not powerful enough to light up a large area.

(b) Notwithstanding the difficulties of night observation or recon-
naissance, an experienced observer can usually bring back valuable
information. His success depends upon his knowledge of the aspect
of things at night, what to look for and where to look for it. It
will be difficult to carry on extensive ground activity at night without
indications of it showing in some form.

(c) Large columns of troops on white roads are visible even on
fairly dark nights. Smaller columns with the men marching in
single file on each side of the road mingle with the shadows and trees
and are practically invisible on an average night. Columns of vehicles
such as trucks, artillery, and mechanized forces are easier to locate,
as they must generally use main roads and cannot conceal them-
selves on the sides of the road. Lights of any kind attract the ob-
server’s attention and may cause him to drop flares for a closer
in%-estimation.

(d) Biyouacs are often discovered by lights, smoke, or fires, Ac-
tivity of vehicles within, or entering and leaving an area, invite the
closer investigation of the observer.

(e) Railroad trains can be easily located, even on the darkest
nights, by lights: reflections from the firebox, sparks, etc. Under
certain conditions of lightl reflections from the rails can be seen,
and a mo~-ing blot on this reflection indicates a train.

(f) Artillery and antiaircraft artillery in position are hard to
locate except when firing.

(g) In general, if a force has been located prior to darkness, its
movements after dark can usually be discovered. Searching a large
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area, hOWeYer,to determine the presence or absence of forces prc’sellts
a ditlicult problem. The mo~enwnt of large forces (a regiment or
larger) covers so much road space that it will probably be found by
an illtensi~e air ~ardl. small UDitS have lllUCh better chall~e~ of
escaping discovery.

(h) Flares are habitually used by night observation airplanes to
light up the area to be observed. TWO tj-pes of flares are used for
this purpose:

First, there is vi-hat is called the ol)servation flare. It is a small
parachute flaw of about 50,000 candlepower, illunlin*tes all area of
about one quar[cr of a mile in diameter for a lx’riod of” 30 Seconds$
and weighs about 1 pound.

Second, there is the lnnding or “airways” flare. It weighs about
16pounds, burns for3n~inutes with250,000c a11dlepower, au{l illunli-
nates an area of approximately 1 square mile.

t). Photographic reconnaissance.—Pl~otogral~hic reconnaissance
is employed to supplement Tisual aerial reconnaissance. Tl~e photo-
graph furnishes a permanent and accurate record, the details of
which may be studied at leisure by photographic interpretation ex-
perts using magnifying glasses and other similar aids. By means
of flares, aerial photographs may be taken at night. Much valuable
information, which otherwise could not be secured, can be obtained by
means of the aerial photograph. The aerial photograph is especially
valuable in disclosing camouflage, in revealing the exknt and nature
of the enemy’s fortifications and other works, and in mapping. As
compared to visual reconnaissance, there is more delay in securing
information by means of photographic reconnaissance. Normally,
after the exposure is made, the film must be brought to the ground
and developed; and the print must be made, dried, and delivered
to the interpreting personnel. About 1 hour is required t.Qcomplete
the photograph after the exposure has been made and before the
photographic print can be used. A special apparatus has been re-
cently developed, by means of which the aerial photograph can
be developed and completed in the airplane within 10 or 15 minutes
after exposure. This method obviously enhances considerably the
value of securing information by photographic reconnaissance.

35. Air-Ground Training and Cooperation.—The training to-
gether of air reconnaissance units and the ground units which they
serve is a matter of greatest importance, and one which has been too
frequently neglected. The personnel of both units should be person-
ally acquainted, and shoLIld have a mlltual understanding of each
other’s problems. The ground units should have at least some ex-
perience in antiaircraft discipline ancl training, and in the prompt
recognition of airplane types ond markings. The air lmits should



26 MARIXF. CORPS AVIAT103-

hcolllefa]))iliarwitl) the organization and operationsof the ground
forces. The observers mllst have actual experience in viewing
ground units when disposed in various formations. Cooperation and
training to perfect communication between ground and air units is
especially important. Proficiency in the use of air-ground ~isual
signal codes and in radio communication is mandatory if aviation is
to be of appreciable value in the execution of reconnaissance mis-
sions for front-line units. Tl~is cooperation is easier to achieve it’
the same air :il)d ground ul)its are habitually paired for training.

36. Air Force Training.—a. ;kir reconnaissance units must also be
trainml i~] pllrel~- a~iation activities, inc]uding cooperation with
combat ari atiol) in indepencle~it air operations. Training periods
must lx prljvide(l for:

(1) Aerial navigation.—Individual reconnaissance airplanes nlust
be navigated accurately, bot}i day and night, in all kinds of weather,
{)ver great distances. Navigational training incllldes the use of all
availabk llal-ig~atioll f,l(’ilitiw. slwh as radio range beacons, radio
<Iirwtion finders. :Iirl)l:ulp il)strllment fl~”in:, aIicl clead rpclionil~g aids.
pat ro] squadrons are also trained in c~lestia] navigation.

(2) Communications.—Radio communicatiol~ between airplanes,
from ground to airplanes, and from airplanes to ground, is an essen-
tial part, of modern air tactics. All Marine Corps pilots are reqllired
to maintain a certain proficiency as radio operators, and must pass
an annual test in radio transmission and reception of t~le.graphic
code messages. This is emphasized in the case of reconnnissnnce
units. considerable time being de~oted annually to the subject.

(3) Gunnery and bombing.—Pilots of reconnaissance units are
trained in aerial punnery, with fixed and free guns: and in the accu-
rate dropping of bombs by sight or diving methodsj depending upon
the type of airplane with which tile unit is equipped. Observers and
mechanics are trained in aerial free gunnery. Annual periods of
instruction, practice, and record firing are allotted all squadrons in
order to maintain individual and unit proficiency.

(4) Formation and group tactics.—Each Marine scouting squad-
ron is required to be proficient in squadron and group formation
flying. Frequent carrier operations and aerial concentrations re-
(Iuire close, precise maneuvering of large air units, and necessitate
constant practice for individual pilots and basic element leaders.
Participation in tactical problenls is continuous throughout the
tr:li[] ing year? tissuring i]]e proper cooperation between reconnaissance
and combat units.
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37. General.—Tlle reconnaissance units of Marine Corps avixtion
have a triple function. They are trained to operate from aircraft
carriers as naval scouts; to support amphibious operations of the
Fleet Marine Force; and to perform the normal functions of Army
observation aviation in support of land operations. All tnese sepa-
rate functions may be necessary during the various phases of a major
Fleet Marine Force operation.

38. Naval Operations.—a. Marine scouting squadrons are subject
to duty abo:ird naval carriers, either as replacements for nxval squad-
rons in Fleet operations, or in connection with the preliminary phases
of a landing operation. In either case, they operate in accordance
with prescribed carrier doctrine.

t). Carrier scouts are employed generully to perform tactical scout-
ing for the battle line, in order to establish and mzintain contact
with the hostile fleet or elements thereof. This duty entails opera-
tions over sea areas up to tile limit of safe flight radius, and presu]>-
poses a high degree of navigational skill. It also requires an accu-
rate and extensive knowledge of naval vessels? especially the ability
to recognize silhouettes at a cxmsiderable distance. .l scouting pilot
must also be well versed in basic naval tactics and be familiar with
the standard formations employed by surfacs vessels. Naval scouts
are frequently used for strictly air force missions, involving tile loca-
tion, surveillance, and illumination of surface targets for air attack
by the striking cornpouents of l?!eet aviation. ?Xtai!ed instrllctioiw
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for tIIe en~ployme]]t of carrier-bused scouts are not, however. within
the scope of tlli> text : and o]lly tile briefest outline can be gi~en
here for purlxJses of general information.

c. Scouting of distant coastal land areas is a normal function of
Naval patrol sq~l:](l~c,l~s,l,~~tmay also be performed by carrier-based
A’aval and Marine scouts. In co]]nection with projected landing op-
erations, it is highly desirable that strategical and tactical reconnais-
s~nce of the landing areas be accompli sl]ed by Marine units especially
trained for such opera ti{)ns.

39. Amphibious Operations.—Tl)e operation of reconnaissance
units in amphibious warfare is fully covered in other texts.

40. Land Operations.—~. When Marine aviation reconnaissance
ul~its operate ashore in supl~ort of land forces in a major campaign,
tile metl]ods of enll)loynlellt correspond to those l)rescribed for the air
serrice u]lits of tile United ,States Army. Tlw basic tactical doctrines,
the desigl)atioli of nlissio]]s. and tlw proce(lur-e for gathering and dis-
seminateil~~ illft)rnlation ale idel]tica]. ‘1’he organization and assign-
rnel)t of units differs to some extent. Therefore, in the discussion of
land warfare, tlie matter contained l~erein is largely quoted from
selected texts of the Army schools. The term “observation aviation”
is considered more descriptive of the missions performed, and is thus
retained in lieu of “scouting aviation.” The current designation of
Marine Corps reconnaissance units as “scouting squadrons” does not
alter their normal functions as obsem-ation aviation when supporting
forces ashore.

41. Missions for Observation Aviation.—a. Missions for observa-
tion squadrons supporti]lg a Marine bri~ade or larger unit xnny be
classified as thow pertaining wholly to the service of information, or
reconnaissance missions: and those whicl~ are executed in connection
with front-line units just prior to and during combat, or battle
missions.

b. The reconnaissance mission includes distant (stra@gical), and
close (tactical ) reconnaissance. Orders to observation units should
specify which is to be accomplished.

c. The term battte mtisions designates inclusively the infantry mis-
sion> the command mission, and the artillery mission. It has no
reference to the air attack of ground troops, nor to air combat between
airplanes. Battle missions are a special type of close reconnaissance,
conducted to secure information of the enemy and friendly front-line
troops during battle. In other words, it is the intensive reconnais-
sance carried out over the immediate combat area, the purpose of
which is to amplify and supplement information gained by ground
troops, furnish air observation for the artillery, and afford a liaison
agency between the commander and his front-line troops.
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42. The Reconnaissance Mission.—a, General.—The reconnais-
sance missiml is executed to observe and to secure general information
of an area. road. route. or lmrticular locality. It mny be accon~-
plished by ~isual obser~-atiollj or by photography, as sl)ecified in
orders to tl~eobscryat ion uu its. lt]~l:~~-beexecLltecl during daylight
or darkness. Based largely (m tl]e loca~io]l of the. area to be obser~etl
with reference to the f rent lines: and the intensity of tl]e observation
to be conducted, recon]~aissance by means of the ol)ser~ation airplane
is classecl as distant and close reconnaissance.

43. Distant Reconnai~ance.—Di stint, or strategical. recon]~ais-
sance is that which is accomplished at a wmparatiyely great distance
beyond the front lines. .A~ s~)oll as }~ar is (Ieclfired and ~fore t]~e

main forces are in contact ~rerfmnaissanee aviation is se]]t deep into
hostile territory in order to procllre informatiml upon which to base
strategical and major tacticnl plans. Tile dt+ermi]lation of the loca-
tion of hostile concentration areas; the strength. general composition,
routes, and direction of nlm-ement of major host iIe colum]~s; (lefensive
organization, rail and road tra5c; and the location of supply estab-
lishments, air bases, and factories are proper objectives of distant land
reconnaissance. Distant reconnaissance over sea and coastal areas has
for its object the location of hostile naval units; naval and air bases;
defensive organizations ashore; troop concentrations ashor? or afloat;
and the location and movements of enemy merchant craft.

44. Close Reconnaissance.-Close, or tactical, reconnaissance is
that, which is accomplished at a comparatively short distance from the
front line when detailed information of a tactical nature. is desired.
It is continuous before, during, and after battle. Proper objectives
of close reconnaissance include tile movement of enemy forces to or
from the battle area, disposition] of heavy artillery and reserve units,
and the early discovery of indications of major tactical maneuvers, such
as envelopments, counter attacks, or withdrawal from action. close
reconnaissance, during battle, is concerned mainly with -what is hap-
pening in the enemy’s immediate rear areas, al~d the information
sought is that which would influence the commander’s tactical disposi-
tions,. Observation of the actunl battle area is not a primary function
of close reconnaissance.

45. Reconnaissance Areas.—a. The territory to be reconnoitered
is divided into air areas, and these areas are assigned to definite air
units as a means of coordinating the reconnaissance activities of
Force aviation with those of the observation squadrons which may
be dirwtly supporting the brigades. In general, Force aviation re-
tains responsibility for distant reconnaissance beyond the immediate
sphere of influence of the front. line brigades, leaving to brigade
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obsrlvat io]l squa{Irons t]le C]OSerecolln:lissance and b~ttle missions.
The hounfl:l ry Iwtwee]] (listalit and close reconnaissance areas should
he not more t]~;lil one {lay’s march of infantry in front of the brigade
lines, an({ a like did ante, to the flanks if the brigade is o~wrating
illdelwndent]y. In st:]bilimd situatiol]s,t llisbounciary” may bedrawn
in to within five miles (If tlw front lines. Ordersto air units should
clwwl~ dmigllate tlw type of re(wnnaissanw desired (distant. or
close), definil]gnrw bmlnflaries by l)l.(j~]lil~ellt.tol~ogl!:il]l lic:ll features.

b. ‘1’l]e att;lch]l]ent of air ]econ]lnissance units to tlw Marine bri-
~il(l~ i+ c(llltelllplate(l only wllell tile brigade is operating oll indw
pendent or sellli-in(l[.])ell(lellt n]issions. Otherwise all rw(mnaissance
units sl~ould olwr:ltt~ u]ldel, l’t)rce c{mtr<)l~being :1+.+iglled to su])port
sub{mlinatr I)ri:ades :15 re(luire{l, 1~1any event. however, defini{e
assignment of rec[}l>l~:liss:ll}ct~arms slloul(l be ma(le to wpnrnte ilil’
units, as follows:

(1) “VMS-I will execute distant reconnaissance beyond the lil~e:
FRI?DERICKSBIVW — REMINGTON — MAN ASSAS— O(’CO-
QUAN. to i)lclude tile SHENANDOAH I“ALLEI”,”’

(2) “VMS-2 will provide close reconnaissance o~-er the area oc-
cupied by the First Bri~~de, to the line : FRF.DERICKSBITRG—
REMIhTGTOA’ — MAAT.4SSAS — OCCOQIJAhT, paying particular
attention to * * * * * .* 7}

In this instance the. observation unit assigned close reconnais~~n-e
missions would also perform battle missions for the First Brigade.

C. The assignment of an air area to a command does not prohibit
the air service of that command from reconnoitering outside of that
area v-hen it is desired to secure infornlation of immediate importance,
to that command.

46. The Infantry Mission.—a. The infantry mission is execllted to
secure information of the location and activity of the enemy front
lines and reserves, his works, and the terrain he occupies on the field
of battle. The infantry mission is also executed to secure informa-
tion of and to maintain communication with friendly front-line
troops when this cannot be readily accomplished by other means. It
is usually executed only by the observation unit assigned to conduct
close reconnaiswnce missions. Each brigade will as a rule be as-
signe(l one or more infantry airplanes. When the, situation is par-
ticularly difficult, the infantry mission may be divided into two
separate missions termed the contact mission and the liaison mission.

b. (1) The cent act mission is executed primarily to secure infor-
niat~oli of the enemy.

(2) The liaison mission is executed to secure information of
friendly troops.
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c. ( 1) It is of special importance that infantry troops of all grades
and ranks have full knowledge of the object, method of operations,
possibilities, aml limitations of the infantry missiml and air service
activities of a sinlilar character. Only by close cooperation between
the ground trool)s concerned and tl~e obsem-ers in the air can satis-
factory results be attained.

(2) Before starting on the infantry mission, the pilot and observer
make a tllor(~ugh study of the map al~d all information available as
to the location, identity, and genera] situation of tile fl.iendl~- and
hostile tr(m]w to be observed. Al] agencies should nmlw a particular
effort to sw that all possible in forn~ation is ma(le available to this
(observation teanl. Aft er taking off, the observer checks his radio with
tl)e set on the airdrome and with the Brigade command post to insure
that the. set in the air and both sets on tile grolmd are functioning
satisfactorily. The airplane is then flown towanl the front. The locii-

tio]ls of regimental and otl]er conlnka]]d posts ilre identified en route.
(3) lllen near tile front lines, tlw airplane will be flown at an alti-

tude of a few hundred feet in order thxt trfmps ulider cover on the
ground may be seen. In case the infantry plane observer cannot locate
friendly troops on the ground he will fire a rocket or a light. signal
calling on the infantry to outline the front line by displaying panels or
lighting flares. Such calls by the observer should be made only when
he is unable by any other means to locate own front lines. As soon
as the observer secures information as to the location of the front lines,
this information is transmitted to the brigade command post by radio
or dropped message. M’hen necessary, such information is transmitted
also to the regimental command posts and other acti~-ities by dropped
messages.

(4) The priority given to the securing of information of the enemy,
information of friendly front lines, or other information, will be gov-
erned by the situation and will depend upon the instructions given the
observation team. Information of the hostile front lines is determined
by flying in and out of the hostile front lines at such a low altitude
that the uniforms of individuals or small bodies of hostile advance
elements nl:~y be identified. Securing information which will assist
in determining the location, strength; and activity of the hostile re-
sem-es of divisions and lower units is an important responsibility of
the infantry or contact team. .411 information of hostile troops and
activities is reported to the brigade command post. When there is any
doubt that information important to the forward ground troops will
reach these troops promptly from the brigade command post, the in-
fantry team also reports such information to these troops direct.

(5) The infantry team notes and reports to brigade headquarters
all rockets and other signals from both friendly and hostile infant ry.
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If necessary, signals from f~iend]y infnntry are relayed to tlw ar-
tillery. All are~s in wllicll eitlwr friendly m- hostile shells are failing
are noted and reported. Features of terrain: such as natural xnd
artificial obstacles on frontal or flanking avenum of al)proach;
trenclws: machine-gun pits; wire entanglenwnts; buildings; road-
ways; hi]]s and ridges; hostile artillery placed well forward; tanks,
whether attacking, moving into combat area, parked> or ready for
counterattack: troop nm~enlel~ts xnd reserwx; all are objects of
information which the infantry team should observe and report.

(6) The infantry nlission has many possibilities, bllt it also hns
many limitations. The flying of the infantry missions involves un-
usual risks and is most tryll~g on the observation team. The il~fantr.y
airplane is subjected to attack by fighter aviation; it is in dw~ger
from machine-gun and rifle fire not only from the enemy b(~t also
fronllll~trained oril]exl]erie.llced friendly troops. Forprotection, tile
pilot should never fly a straight course for any appreciable length
of time. He should constantly turn, twist, and skid at high spee(l.
Flying in such a manner makes observation more difficult and it may
not be possible to locate objectives without flying over the sector
several times.

47. The Artillery Mission.—The artillery mission is executed to
assist the artillery by furnishing information as to the nature and
location of artillery targets and by furnishing aerial observation for
the adjustment of fire. The artillery mission is executed by attached
brigade squadrons, and by Force air units. When required, a defi-
nite number of observation airplanes with their operating teams are
designated for artillery missions. These airplanes and teams are
then subject only to the call and tactical orders of the artillery com-
mander. The artillery team operates with designated battalions of
artillery which have ken ordered by the artillery commander to
maintam communication with and to fire on call from the artillery
air observer.

4S. The Command Mission.-a. The command mission is executed
by order of the commander to secure particular information, or to
perform some special service desired at that time. When the situ-
ation is in doubt, especially during an attack, it may be necessary for
brigx(le headquarters to dispatch special air observation teams to
obtain particularly urgent information of the location of friendly
or hostile troops. A mission of this kind may be ordered to verify
information received from other sources, or to check conflicting re-
ports which have come. from different air observation teams or from
the. air and ground information services. At times the command
airplane will be used to transmit messa=ges or orders from Force
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or brigade headquarters to subordinate units. As a rule, one or tlvo
airplanes will be maintained on the alert at the squadron airdrome
or at a lancling field near the Force or brigade command post:
prepared to execute missions of this character on call.

b. T}le observation personnel selected for this type of work must
be experienced, thoroughly familiar with the sector, and know every
detail of the situation up to the time that they are ordered on their
mission. As a general rule, command miwions should be undertaken
only by the regularly assiegned crew of the cwnnmnd airplane. The
subst itIltifm of a staff officer for the regul;lr obserrer, unless such staff
officer is especiall? trained in air observation, is not recommended.
Personal reconnaissance flights by a troop commander should be
escorted by other aircraft.

49. The Special “Photographic Mission.—a. In addition to the in-
cidental photographic data secured by observation teams in the per-
formance of reconnaissance and battle missions, it will frequently be
necessary to provide special photographic airplanes for aerial map-
ping and mosaic work, and for the detailed photography of specified
areas and objectives. Missions of this type” are normally executed by
single aircraft, but if fighter opposition is expected, and no friendl~~
fighter support is available, a section of three airplanes may be em-
ployed. The leading airplane is primarily charged with taking the
photographs; the other two take positions from which they can best
protect the camera airplane from air attack.

b. When an observation team is directed to “photograph an area,”
it is understood that overlapping vertical photographs are to be
furnished. Obliques will not be taken unless specifically requested.
The overlap should be about fifty percent to facilitate stereoscopic
study of the entire area, and to avoid using the distorted outer edges
of the prints. The pictures must be clear and sharp, scaling about
six inches to the mile. In order to get this large scale without re-
quiring the photographic airplane to fly within effective antiaircraft
range, cameras of long focal length (2o to 24 inches) are necessary.
At 20,000 feet the 24-inch lens gives a scale of 1:10,000, or 6 inches
to the mile, covering an area about 1 by Ilk miles. The 12-inch lens,
which is current equipment, takes the same size photograph from
10.000 feet. Oblique photographs are commonly taken from much
lower altitudes, and from their rmture cannot be made to any definite
scale.

c. The areas to be photographed depend mainly upon the adequacy
of available maps. Assuming that accurate maps are available,
photographic observation should be limited to those areas occupied
by enemy forces with which contact is imminent or probable. Gen-
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erally speaking, periodir ]Jh(}tographs should be nlade of enemy
defensive posit ions. bivouat’ areas, rear area installations, lines of
colnrnuniciltion, and airdrome are:ls. As a]~ example of the ()~l)ii-

bilities of aerial p]lOtOgl’:1]>]1~,t]le IIorma] defensive zone of a division
may be taken as ii unit, of nleasurement. Such a zone w-ill mea>ure
from 5 to 10 miles wide by 5 nlil(w deep, averaging about 36 sql~i~r(~
miles in area. A modern plmlogrnphic airplane. flying at 180 nlilw
per hour. can exlx)se ellol]g]l filnLill a si]]gle flight of al,ollt 20 min]ltes
to cover this area with overlal)ping ~ertical photogrnpbs. Each print
sIu3uI(1lla~e a net usable :lrm of abollt one-l)alf square nlile: theref-
ore 72 separate ph(kographs will be required. Developme])t and
printing may be conlpl~,ted witllill 1 hour from the tin)e the c:llnera
reaches the laborat~~ry. Thus it is possible to have the finishecl prints
in the hands of the agency which requestwl tlwm within !2 or 3
hours elapsed time. A fil~ished mosaic of the. same area rnigllt well
require 2 or 3 days. Si]lgle pllotogral~l~s of “l)in point” objective:,

either verticnl or oblique: can be taken and developed by special ap-
paratus carried in the airpla]w for immediate delivery to troop com-
xranders. This has been done within the space of 15 minutes.

d. Mosaics are aerial maps of limited areas, constructed by care-
fully matching the centers of overlapping vertical photographs. To
be accurate enough for fire control and other precise military pur-
poses, they must be adjusted to given control points on the ground,
previously located by accurate surveying methods. If not so con-
trolled during assembly they are of value chiefly as a pictorial rep-
resentation of the terrain, and as a supplement to topographical
maps. Considerable time is required for their preparation, thus
limiting their usefulness to stabilized situations. In a moving situa-
tion, a set of overlapping vertical photographs, which can be secured
without delay and studied individually, is always preferable to the
mosaic for securing essential elements of information. Therefore,
mosaics should not be requested by the Force commander, except
for mapping purposes.

e. Strip maps are overlapping vertical photographs of a road,
beach line, river. or other narrow area, matched and mounted on
strips of convenient length. They may be constructed to any de-
sired scale within the capabilities of the equipment, and require very
little time for completion and delivery. in comparison with an area
controlled mosaic. Strip maps are accurate enough for most military
purposes; they require but a single pass of the airplane over the
ground, and are il~ailable to the req[lesting agency within 3 or 4 hours.
When the area to be photographically mapped is less than a mile in
width, the strip map should be specified in lieu of the mosaic.
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f. Tabular summary of photographic capabilities.—

T}-JWof
photography I Size of area

Or&l)ping rerti- UnIimikd- . . . . . . . . . . . .

—
Mosaic. . . . .. . . . . . . Up to ]00square miles

for single mu.mic.

Str]pmar,s . . . . . . . . , Unlimited . . . . . . . . . . . .
I

V::il!L:.:l “pin - l>e~ndson eltit!jdeand

I
camera; a~-eragc r

Obliques. . . . . . . . . . . square mile.

Tactical use required I Time required to deliver
finishedprints

F-2 and F-3 study . . . . . . 1 hour to photograph 90 square
miles (1s0 m. p. h.) 1 hour to
develop and print.

( mosaic. -
Surveying and map 2 h 3 dn}s for average size

makinc.

Road, river, beach maps

F-2and F-3study ofob-
jccti w.

180 miles in 1 hour (or sprrd of
airplane); 2 to 3 hours to
dc!elop, print, and mount

Approximately 1 hour with
standard equipment: 15 min-
utes with special airplane
dwelopcr.
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SECONDARY COMBAT MISSIONS
Paragraph

General ---------------------------- ----------- __________ 50
Attack Missions ----------- ----- ____ rl,)
Bombing Missions-------------------------- ____________________________ w

50. General.—The til~ti~al use of recol~naissance airplanes for the
purposeof attacking ground troops has been abandonedby the Army
.4ir Corps. Naval Aviation, however, continues to prescribe dual
functionsof reconnaissance and combxt for their patrol and scouting
squadrons, due to the exigencies of naval warfare al~d the pre~alence
of ‘:targets of opportunity.:’ Because of the limited number of com-
bat. aircraft availab]e to Marine corps aviation and the varied re-
quirements of Marine ai~ operations, Marine reconnaissance airplanes,
especial ly of the scout-bomber-attack types, may likewise be employed
on secondary combat missions. Generally, the employment of recon-
naissance aircraft for dual purposes of reconnaissanc~ and attack is
not looked upon with favor when they are supporting large scale land
operations. Reconnaissance airplanes, operating singly or in small
units as they will in this type of operation, w-ill have little offensive
power against the large numbers of troops encountered. Further-
more, the importance of their primary mission will seldom justify the
risk involved in ground attack. .4gain, the limited amount of recon-
naissance aviation available to a commander in large scale land opera-
tions will rarely permit the diversion of any part to the mission of
ground attack, unless the need for aerial rewnnaissance has been
greatly reduced, or no longer exists. Such a condition, however, is
not at all likely. Diversion of reconnaissance aircraft to ground at-
tack missions, therefore, may be justified only as a last resort when it
is necessary to employ all means available to stave off an imminent
defeat. Reconnaissance aircraft, when employed on combat missions,
will conform to the tactics laid down for corresponding combat classes
insofar as their design and equipment permit.

51. Attack Missions.—This type of mission involves the strafing
attack of ground personnel, artillery batteries, light mat6riel. boats.
and aircraft on the ground. Light bombs, machine guns, and chemi-
cals are employed from low flying aircraft generally in surprise
attacks. When reconnaissance units are employed in this fashion they
‘become attack aviation and the methods prescribed in chapter IV,

36
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section 2, will govern insofar as the design and the armament of the
reconnaissance airplane will permit. The new Marine scouting air.
plane is considered an et%cient weapon for attack purposes.

52. Bombing Missions.-a. The naval patrol seaplane is an effec-
ti~e longe range horizontal bomber, provided with a gyroscopic
bomb sight of latest design, ample defensive armament, and racks for
the heaviest demolition bombs. The naval scout-bombeT is designed
for dive bombing, carrying a 500 pound or lesser demolition bomb.
These two reconnaissance types are decidedly useful as combat avia-
tion, and naral tactics contemplate their regular employment. as such.
The provisions of chapter IV, section 4, are applicable to these
types. Replacement airplanes now being procured for Marine scout-
ing units have the same general bombing characteristics as the naval
~out-bomber.
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AIR—GROUND COMMUNICATIONS
I’ar:wraph

Generiil _______________________________________ _________________________ .’13
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Transmission of Infurnmti(,]l W_hilein tile .iir ______________ ______________ 33
Fornml Reports ________________________________________________________ L6
Codes _________________________________________________________________ 5i

53. Genera l.—:in inllwrtant function of air])l:me obserratif)ll is
the transmission to the grouud tmops of t]le in f<jrmation secured,
and the reception of instructions and inf(nmmtioll fronl tile grolll)(l
by the {)bserl-er in the air. There are fonr n~etl~f}(lsof :~ccomplishing
this. The airl)la]]e nlay land ]war tile con~flu~]ltl post of tl~e slll>-
ported unit for a pers(Jnal conference bet weeu tile observer and the
ground commander, or his represe~]tative; me~sages may be sent and
received by radio; the observer may c(}nm~unicate with the ground
units by visual signals, employing prearranged codes; fjr conlmuni-
cation may be effected by drop and pick-up method.

54. The Advanced Landing Field.—The observation unit support-
ing a brigade or Force normally operates from a squadron airdrome
located from 10 to 50 miles behind the front lines. Wire comnluni-
cation between the airdrome and the ground unit (’olllm~lld post
ma? be difficult or impossible to mai]]taill during a moving situation>
whale at the same tin~e it is highly desirable that the air observers
be in close personal contact with the staff of the supported unit. To
permit this necessary oral communication, the brigade, or Force,
establishes an advanced landing field near its command post. This
field need be nothing more elaborate than a safe landing and take-off
nrea for an observation airplane, although limited service and con-
cealment facilities are desirable. The airplanes designated to per-
form close reconnaissance and battle missions can land at this fielcl
before and after completion of their missions, and thus receive and
deliver more complete instruct ions and inf ormat ion t]~an ~~ou]d be
possible by other means of cf)l~ilntll~icatiorl. The conmmnd and artil-
lery airplanes stand by on the advanced landing field while awniting
call.

55. Transmission of Information while in the Air.—a. Prepara-
tion of messages.—TYlde in the air all information gained is re-
corded by the observer on the form provicled for making his report,
or on a map.
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b. Radio.-'rl:e nirl]ln]]e iseq~]i~Jped \vitlla radio set, a]~flmessages
sent by rndio are. received by the ground sets which are tuned to
operate wit]] that airplane. One ra(lio set for communicating wi(ll
the reconnaissance airplane is located at the command post and one
at the airdrome from which the, ohservati(m airplane is operating.
An artillery battalion designated to opcrxte witl] ~irl)liine observa-
tion is e.quiI)lw(l with a radio set tuned to receive me~sages fro]n the
observation airplane working v-ith that particular battalion.

c. Drop and pick-up message.—If illfor]ll;~tio]] c,an]l(~t be tra]ls-
mitted promptly by mex]is of rndio to the unit to -which it should be
furnished. a col)y of tile message is (lmpped to such grolmd unit.
‘Ile message is l)l:\ced in a s~w(ial bag provided with a streamer to
make it morp ~isihlc. TI]e airl)la]]e flies low near the conmmnd pOSt
or other place wlwre the information istokw recei~ed, and the bag is
dropped on a ])lot of grom]d whew itc:~n beseen and found. This
fornl of col~lll~[ll~icatioll is known as dropped message. When it is
anticipated that dropI}ed nlessages are, to be received, a dropping
ground is designated and a detail pro~ided to watch for, recover,
and deli~-er dropped messages. A ground-to-airplane panel station
usually atlords a suitiable dropl~ing ground. Airplane pick-up sta-
tions are prepared places where airplanes can pick up messages from
the ground without lxnding. A cleared plot of ground unobstructed
by trees, w-ires, buildings, or hills, and of sufficient size to permitan
airplane totly within 100r20 feet of tbegroun dismquired. Alight.
cord to w]lic]l a message is attached is supported some 6 feet or
higher above the ground by two poles set u1) about 15 feet apart.
The airplane flies o~er low, trailing a line and a fish-shaped weight
which e~~gages this string. The line is then drawn in and the mes-
sage obtained by the observer.

d. Ground panels to the airplane.— ( 1) From command posts.—
Wlwn, for any reason, the observation tiam cannot receive radio
communication from the ground, ground units establish a ground-
air panel station. This is an open plot of ground sufficiently clear
cf trees and shrubs to permit the observer to see the panels. Panels
are displayed according to a prescribed code to indicate that one-
way radio messages from the airplane to the ground have been re-
ceived and to gi~e instructions to the observation team in the air.

(2) From the front lines.–Wheu called upon to do so by an flir-
plane observation team, front-line troops indicate the position of the
line by displaying panels, smoke, or other means of identification.

e. Pyrotechnics and signals.—l?yrotechnics of ~arious kinds, such
as rockets, flares, and smoke signals are also used to effect air-ground
communication. A Very pistol is used to disclmrge flares from the
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airplane. for the purpose of communicating with ground troops.
Engine znd wing signnls are also employed for this pm-pose.

56. Formal Report of Team.—Immediately after a mission has
been completed and a landing made, a full and complete report of the
operation, including a col)y of all messages sent and received, is sub-
mitted in }~riting by the ohseryer (or pilot ) to the squadroll opera-
tions officer. ‘rhe pilot cooperates in prep:ll”ing this report, but the

reslx)nsibility for prcl)aring nn(l sulm)itting tile repel’t rests primarily
with the observer, l)rovided IN, is an officer. A sl)ecial form for
notiug this data in tl]e air and for use in making tlw relmrt is pro-
vided. ‘1’IN2squadron operations oflicer is responsible that the rel)ort
or the inforll~atioll cont:lillwl therein is trallslllitted to the l)roper
agency—that is. to F–2, F–3, or the F“orce artillery commander, in
accordance with existing regulations and instructions. This report
should state exactly what was or was not observed, the exact hour
observation was made, where it was made! al]d what was the action,
or condition of th?, objective observe(l.

57. Codes, Methods, and Means Prescribed by Signal Communi-
cations OFiicer.-rIhe signal conlmunicat ions officer of the ground
unit with which observation aviatiou is o~rating prescribes the vari-
ous codes, wave Ienggths,types of flares, and other means of communi-
cation which are to be used for air-ground communication. A stand-
ard code card is issued to all concerned, being withdrawn and changed
at intervals. The wave lengths are prescribed in communication an-
nexes to Force or brigade operations orders.
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58. General.—The form and technique used for aviation orders
follows that, prescribed for other units. The principles to be ob-
served are the same; the technical details may vary somewhat. The
orders to air reconnaissance units are included in three documents,
namely: the intelligence annex to the Force or brigade order; the
aviation subparagral)h of the Force or brigade order; and in the
aviation order (aviation annex ) and flight schedule issued direct to
the air units concerned.

59. The Intelligence Annex.—-)rdinarilyly before the Force opera-
tion order is written, F-2 prepares his schedule of reconnaissance to be
made by the various agencies, specifying under each agency the tasks
it is to perform, and the nature of the information desired. Avia-
tion is diwcted in this schedule to obtain certain information of speci-
fied areas, and to report at periodic intervals. This directive is em-
bodied in the intelligence annex to the Force order. If aerial photo-
graphs are desired, the areas to be photographed, the type of finishecl
photographs, and the date, time, and place of desired delivery is
specified. In other words the intelligence annex should state in detail
what. it expects air reconnaissance units to accomplish, and when the
information is to be furnished. A list of missions is given in the
Iesired order of priority; but the method of accomplishment is left to
Lhe air commander. The aviation annex or aviation subparagraph
of the Force or brigade operation order does not repeat these mis-
sions, but mer~l~ directs the responsible air unit to comply with the
pertinent provisions of the intelligence annex.

60. The Aviation Subparagraph.—a. In the case of a Force order.
this paragraph will state only in general terms the missions assigned
to Aircraft, Fleet Marine Force, referring to the aviation annex for
details, thus:

3. * ● * * ● ● *
(d) Aircraft, Fleet hlarlne Force, will support tbe landing * * ● * * *

by performing reconnaissanceand combatmissions * * * ● * ● pa~ingpar-
ticular attention to fighter support over tile transport area, and * * * * *.
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Comply with pertinent provisions of Annex A, Intelligence. For further de
tails see Annex II, Aviation.

b. A brigy~de order, on the other hand, is usually concerned onl~-
w-ith an attached observation squadron, for whic]l no aviation annex
would be necessary. The aviation subparagraph of a brigade order
should contain more detail, thus:

3. * * ● ● ● * *

(d) Y31S-1, operatil}g from squadron airtlrome at 17REIlERI(7KSIt[’I{G,

and from advanced landing fie]d at QUA~-l’ICO, wil] :

( 1 ) Conduct jntensire reconnaissance, from O51O, 1 Sept. of the are:l * *
******** p:lying particular attention to * * * * ● ● *

(~) ~~aintainone hrfmtr~ airplane over Brigade front from 0030.

(3) Be prepared to cooperate with 1st Bn, 10th Marines (artillery ) on
call.

(4) hlaintain one command plane on advanced landing field from 03.30.
(5) Comply with pertineut provisions of Annex A, Iutelli~ence (if one is

written for the brigade order, otherwise, include all air rerounaissauce instruc-
tions in this subparagraph).

c. The aviation subparagraph of the Force or brigade order does
not trespass on the province of the air commander by specifying
certain units or certain airplanes for any mission. It does not.
prescribe the method by which a mission is to be performed, nor
too closely confine the air unit to a rigid time schedule. Then close
coordination with a ground unit is essential, specify what is wanted,
giving the time as relative to the movement of the ground units,
thus :

VMS-I will smoke beach “A” when l~di~g wave is WO yardS off~~ore,

and not
VMS-1 will smoke beach “A” at 0549.

The pro~isions of this paragraph are equally applicable to aviution
group orders with respect to missions assigned to reconnaissance
squadrons.

61. The Aviation Annex.—The aviation annex to the Force opera-
tions order is nothing more or less than the aviation J?’ing or Group
order assi~ming missions tQ the various subordinate units thereof.
The general missions assigned to Aircraft, Fleet Marine Force, (m
to a separate group, are broken down and allotted to the appropriate
subordinate aviation units, specifying SUCIIdetails of tinw and space
as may be necessary. Reconnaissance areas are assigl~ed by group
headquarters to the various scouting squadrons; or squadrons may
be attached to the different brigades as directed by the Force com-
mander. As a rule, each scouting squadron will be disposed of ill
a separate sub-paragraph of the aviation annex, as follows:

3. (a) VMS-1 is attached to 1st Brigade from 1200, 31 Aug.
(b) VMS-2 will execute distant reconnaissance bey(,I]d the line: * * *
**** paying particular attention to * ● * ● * * *.
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(c) VMS-3 will execute CIVWrec!mnaissauce and battle missious in support
of ZdBri~ilde * ● ● * * ● ●.

(d) VMF-1 will * * ● ● * * *
(e) VhfB-l will ● * * * ● * “
(x) (1) For further detdils of recoumlismnce see Annex A, ( Intelligence) to

Force Olwrntiol}s Order No_______
(2) Airdromes assigned as follows: ● * ● * * ● ●.
(3)*********** *********.

62. The Squadron Order and Flight Schedule.—a. The observa-
tion or scouting squadron does not normally issue a formal written
operations order in ad~ance. Upon receipt of the aviation annex, or
the aviation subparagraph of the brigade order, the squadron com-
mander consults the pertinent parts of the intelligence annex and
makes a list of the missions which his unit is required to perform.
The squadron flight officer then assigns these missions to individual
observation teams, or to section leaders as may be appropriate, specify-
ing time of take-off, nature of mission in detail, and time of landing.
These details are posted on the operations map, and published in the
flight sc~edule, which is usually written on the operations blackboard
in standard form. Other pertinent data of interest to pilots and
observers is also posted on this board, and a conference of all pilots
and observers should premde the first take-off. A formal order or a
copy of the flight schedule is usually prepared later for the squadron
records. At least one hour is required for the preparation and
issue of a flight schedule, and more time is desirable for thorough
indoctrination of flight personnel.
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6.3. Function.—Combat aviation is designed, equipped, and trained
for offensive employment as a striking force against hostile air and
surface targets. It is purely an offensive weapon, regardless of
whether the commander employing it is operating his surface forces
offensively or defensively. Combat aviation has no passive defensive
value. The defensive armament with which certain classes of combat
aircraft are equipped is intended on] y for protection against enemy
aircraft while in flight.

64. Control and Command.—a. While reconnaissance units may
be attached to subordinate commanders for purposes of closer cooper-
ation, combat aviation is always employed as a supporting unit under
the direct tactical control of the Force commander. The tactical
principles involved in the use of an arm of such range and versatility
preclude the parceling out of small units to subordinate commands.
Combat aviation may directly support the activities of a brigade,
and may act in close cooperation with even smaller units, but it does
so under Form control. The attachment of combat aviation to a
subordinate unit of the Fleet Marine Force is justified only when
such unit is acting independently, beyond supporting distance of
Force controlled air units.

b. In accordance with this principle of centralized control, the
Fleet Marine Force normally relinquishes control of its air units
when operating as part of a larger naval force. The commander of
a naval attack force which includes Marine units will ordinarily
exercise direct control over all the air combat units, Naval and
Marine, which are under his command, operating such units as a
task force under the senior air commander.
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65. Orders to Combat Aviation.—a. The orders to combat aviation
are written by the air commancler~ usually as an annex to the Force
operations order. The aviation subparagraph of the Force order
merely states general missions and refers to the aviation annex. thus:

3. ●
● ● * ● ● *

(d) Aircraft, Fleet Marine Force, will support the landing ● ● * * * *
by executing reconnaissance ● ● ● ● ● ● * * and combat missions, prly-
ing particular attention to neutralization of hostile combat aviation during the
ship-to-shore movement. and to strafing of beach defenses just Prior to lanWw
of small boats**** ● ******** ● for further details see
Annex B, Aviation.

b. The aviation annex is written by the air commander aftm con-
sultation with the Force staff. It contains all the details of coordi-
nation with surface forces, and allots missions to the various combat
and reconnaissance units. The form of the annex follows that pre-
scribed for surface units, differing only in minor technical details.
Task organizations should be arranged to suit the tasks and may or
may not conform to the administrative organization.



SECTION 2

ATTACK AVIATION
I’aragraph

Definition;] ---------------------------------------- _____________________ (i(j

Cl]nracteristics --------------------------------------------------------- (;7

Miwions -------------- . . . . . -------------------------------- . . . . . . . . . . (jS

Princilhs of l; I]IIIl{Iy]IIE,]il ------------------------------------------------ (j!+

Genera] Mc!liod of ()lrn.r:iticJ1] ____________________________________________ 70

Pl:lu of OIWriItic}ll_______________________________________________________ 71
!l’he As%]lllt------------------------------------------------------------ 72

66. Definition.-a. Attack aviation is that branch of the air force
which is primarily organized, equipped, and trained to destroy per-
sonnel and light n~at&iel objectives. It is suitable for employment
against troops on the march, in camp or bivouac, in light shelter, or in
boats or small ships. It is likewise well adapted to interdict high-
ways, and to destroy light, bridges, motor vehicles, railroad rolling
stock, supply establishments, antiaircraft installations, and aircraft
on the ground.

b. The term “attack aviation” has been discontinued in the Army
Air Corps. The functions hitherto performed by attack aviation are
now accomplished by a newly designated class of aviation known as
Light Bombardment Aviation, which, in addition to the zttack of
light mat&iel objectives and personnel, also comprehends the attack
of medium mati%iel objectives. The tactics and technique employed
by Light Bombardment Aviation may be those of Bombing Aviation
or those of Attack Aviation as hereinafter discussed, depending upon
the requirement of the situation and the equipment available. Attack
Aviation, as used in this text, refers to those types of Light Bombard-
ment Aviation, or similar types in the Marine Corps, designed for
operation at low altitudes. The tactics discussed are those applicable
to the operations of these types.

67. Characteristics.—a. Airplane.—The current model attack air-
plane being furnished for the Marine Corps is a two seater, single-
engine monoplane. Performanw characteristics and armament
details correspond in general to those of the Army attack airplane
(A-I7), described in the following subparagraph.

b. Weapons.—The characteristics of the weapons en)ployed b:;
attack aviation are:

(1) Machine guns.—(a) Fixed guns.—The four fixed machine
guns are free firing, being mounted in the wings just outside of the
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clisc of propellor rotation. They may be fired singly, by pairs, or
all simultaneously, Six hundred rounds of ammunition per gun are
carried in belts.

(b) Flexible gun.—One .30-caliber machine gun is flexibly
mounted in the rear cockpit for protection of the airplane from air
attacks. Six hundred rounds of ammunition for this gun are carried
in metal magazines holding one hundred rounds each.

(2) Bombs.—At present, three types of bombs are standard for
use by attack ariation: demolition, fragmentation. and chemical.
Bombs may be dropped sil]gly (selective), in train (at a time inter-
val ), or till simultaneously (Salvo). Release may be effected manually
or electrically. When bombs are dropped in train their release is so
timed that the individual effective radii of about 75 y~rds w-ill
overlap.

(3) Chemicals.—The attack airplane carries two wing tauks for
spraying liquid chemicals. One of these tanks, containing 17 to 20
gallons, will cover with fine spray an area approximately 800 yards
by 200 yards. The attack airplane can also carry oue 50-gdlon
chemical tank, which will cover an area approximately one, mile by
200 yards. The release mechanism is controlled by the pilot W11Ocan
operate any or all tanks at will. Chemicals and bombs can be
carried on the same flight.

6S. Missions.—Specific missions of attack aviation include the
following tasks:

a. Air force missions.— ( 1) The destruction of aircraft at rest
and aviation base facilities vulnerable b attack weapons.

(2) The destruction or neutralization of antiaircraft defenses,
while supporting bombing aviation.

(3) The attack of vulnerable seacraft in coast defense.
(4) The destruction, m- the interruption of movement, of per-

sonnel and matiriel through the attack of factories, logistical estab-
lishments, lines of communication, and troop concentrations.

b. Close support of ground forces.—(1) Prior to the battle of
ground f orces.—The destruction or interruption of movements of
personnel or matiriel by attacking lines of communication, supply
establishments, concentrations and movements of personnel or
matkriel.

(2) During the battle of ground forces.—The destruction or in-
terruption of movements of personnel and mat&iel by attacking
troops concentrating for the attack, reserves, supply establishments,
and communication systems. In the absence of artillery, attack
aviation may be used to lay down preparation fires on front-line
positions.
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(3) At the conclusion of the battle of the ground forces.—The
interruption of the enemy’s retreat by attacking the retreating col-
Ilmns ; or conversely, the interruption and delay of any pursuing
force.

c. TIM above arrangement of specific missions cannot be said to
be a classification of objectives in the order of their importance, since
each operation must depend upon a careful estimate of the air situa-
tion as well as the ground situation. There can never be sutlicient
attack avi:~tion to warrant its indiscriminate use simply because it
is capable of accomplishing various missions. The limited amount
makes it essential that it be used only on first priority objectives and
that such priority be determined by the situation as a n-hole rather
than the suitability of the target. For example, as long as opposing
air forces exist in sufficient strength to deny freedom of action to our
own aviation. it is usually inadvisable to employ attack aviation for
any role except counter air force operations.

69. Principles of Employment.—a. Attack aviation is n weapon
of long range and great striking power against concentrated troops
and light surface objectives. It can effectively operate against the
ground defense protecting air force objectives, either alone, in con-
junction with, or in sypport of bombing aviation. Its depth of
penetration is limited only by its radius of action. When aviation
is acting in close support of the ground forces, its striking power
should be used against those targets which cannot be reached by the
weapons of the ground arms, or on targets for which ground weapons
are not suitable or available. In almost all ground situations there
are vital targets beyond the range of the weapons of ground arms
which can be powerfully dealt. with by attack aviation. Therefore,
the use of attack aviation to supplement the fire power of ground arms
is generally discouraged as it may result in the neglect of the more
distant, and perhaps more vital, objectives. As a general rule, attack
aviation should be used in lieu of artillery only when the time limit
precludes the assembly of sufficient artillery units to provide the
necessary preparation, and when such absence of artillery may in-
volve failure of the campaign as a whole.

b. Attack aviation should be employed only when suitable objec-
tives have been definitely located by other means, and information
as to the nature and composition of the target is sufficiently complete
for the attack unit to properly arm and plan the operation prior to
take-off.

c. A comparatively small force of attack aviation can, by sporadic
attacks on widely separated objectives cause the enemy to continually
work under a handicap due to restrictions imposed on mass move-
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ment.s: additional security measures required: and tllr general delay
and confusion incident to constant threat of air attack. This de-
crease in efficiency, particularly true of airdrome installations and
troops on the move or in bivouac, may well be an ilnportant factor
in the conduct of the campaign. The threat of destruction from the
air may be a greater deterrent to surface operat iww tban the actual
results of strafing attacks would seem to warrant.

70. General M“ethod of Operation.—a. Daylight operations.—
During daylight. attack aviation employs its units to make coordi-
nated assaults against designated portions of the objective. Nor-
mally, the squadron or the entire group is employed as a unit. sul)-
divisions of the squadron. or even individual airplanes, may break
away from the parent formation for the purpose of assaulting the
separate parts of the objective or successive small objectives requiring
the application of only a limited amonnt of fire power. These units
rejoin the formation immediately upon completion of their attacks.

b. Night operations.—.4t night, att~ck airplanes are used singly
or in small formations not exceeding the size of a division. When
periodic harassment is desired, and a coordinated or mass assault
is unnecessary, it is preferable to dispatch single aircraft at intervals.
When the objective is of such nature or size as to require a surprise
massed assault, the section or division is employed.

c. Low-altitude flight.-Attack aviation habitually operates fron.
minimum altitude in order to secure a greater measure of surprise
against the objective. It is extremely difficult for ground troops to
locate invisible aircraft, or tQ estimate by sound alone the direction of
the impending attack. Attack units approaching just over the trees
or concealing folds in the ground will usually be able to open fire
before their approach is detected, thereby neutralizing to some ex-
tent the effects of retaliatory antiaircraft and small-arms fire. Low
flying is also the best defense against hostile fighters, as aircraft close
to the ground are difficult to detect from above, and must be attacked
from the upper hemisphere which is well covered by the defensive
machine guns of the attack formation.

71. Plan of Operation.—a. Information.—In addition to other
agencies? reconnaissance aviation is charged with gaining necessary
information of the objective to be attacked. Information so fur-
nished forms in a large measure the basis for the plan of operation.
In case of a mobile objective , reconnaissance aviation furnishes
radio information of all movements during the time the attack unit
is en route thereto. If the assault is to be made at night, reconnais-
sance aviation may also cooperate with the attaching unit by illu-
minating the objective.
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b. Plan of action.—The plm of action and scheme of maneuver
covering the attack of any assigned objective vary with the situation’
and conditions existing at the moment. It is tor this reason that
dogmatic methods of attack can not be devised whicl~ will apply to
the various types of objectives attack aviation may be called upon
to attack. Tile plan of action and scheme, of maneuver should be
carefully worked out prior to the take-off. If the situation changes
prior to the arrival of the attack unit at the objective, a new scheme
of n~anel~ver for tl~e unit at the objective may be necessary. In
such a case, ne~v instructi(ms are given by radio or ~-isual signals.

c. Communications.—illl attack airplanes are equipped with two-
vray radio, both yoice and key, for interplane communicant ion and for
comn~unication with tl]e ground. For a unit the size of a squadron
or larger it is now customary to have at least one airplane equipped
with an additional radio set for conmlunication at greater distances
and over a wider bnnd of frequencies.

72. The Assault.—a. General.—The term “assault” means specifi-
cally the actual attack as delivered: including the operations inci-
dental to covering the approach. The principal decisions involved
in planning the assault are: first, the combination of weapons to
be employed; second, the strength of tl~e assaulting force; and, third,
the tactics and technique of the assault proper. All these decisions
are influenced primarily by the mi~ion of the unit or t!~e results
to be accomplished, and all are interdependent. The assault proper
is executed by aircraft passing but once over the target, the air-
craft immediately withdrawing to the rallying point. Rarely will
attack aircraft. circle and repeat the assault.

b. Weapons to be empIoyed.—The weapons selected for an assault
depend on the nature and extent of the objective, and whether
neutralization or complete destruction is the result sought.

c. Strength of the assaulting f orce.—The strength of the assault-
ing force in any given operation depends upon the nature and size
of the objective. Sufficient force must be assigned to accomplish
the detired results. In attack operations the group is the normal
tactical unit. The squadron is the smallest unit capable of independ-
ent daylight operations. With respect to assaults against selected
elements of an objective, the section or individual airplane is the
basic assault unit.

d. Time of assault.-The time the objective is to be assaulted may
or may not be stated as a precise hour. In case attack aviation is
employed with bombing aviation in a combined mission, the time
of assault must be definitely stated. In the assault of troop move-
ments, the time of assault should be such that it will assist the
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attack unit in accomplishing the mission assigned by gaining surprise
and placing the troop movements at a disadvantage.

e. Direction of approach.—The direction of the wind: position of
the sun, and nature of the terrain are considered factors of primary
importance in determining the most advantageous direction of ap-
proach to the objective by tlw assaulting units. A surprise assa~lli
should be sought whenever possible. Other considerations being equal, .
the assault should be made from tile direction ~vhicl] offers tile nlost
(lis;l(l~-:~])t:lgf~sto tile defe]](li]): t’orcw. TILe Ijreferrt’(1 [Iirection of
a]lprcmch is general]v along rivrrs. vane vs. streanls. ravil] w.. and simi-
lar well-cletined teriain featl]res, becau& SUCII a~enues of appronch
afford the greatest amount of concealment from grol]n(l observation,
and materi<tllv assist in accuratp navipti on.

f. Maneuv& at objective.—t%mll targets or very small areas are
assaulted most effect iYelv by single airplanm. attacking in succession
from tl~e ])arent f ormat;on~ Su(.h targets. for example. may consist
of small boats> railroad tracks, or hi~hm-ay bridges a considerable
distance from or~lllized defended m-em. The pr&ence of effective
antiaircraft gun and machine-gun fire may force the assaulting air-
craft to use chemicals and smoke. Moreover, the assault of an ob-
jective defended by antiaircraft units Iwcornes a complex mission:
consisting of the. neutralization of the latter, as well as the destruction
of the targets which they defend.

g. Antiaircraft t artillery defenses.—(l ) Since a~ltiaircraft artil-
lery gun units are small, widely scattered, and easily nLo\-e(l~tl)ey
present diffic~llt objecti~es to find. except wll~n firily. .4ntiaircraft
artillery gun units probably will not dis[losr their po~itio]ls })y firing
until the area t]]ey are defending is nctual]y threatened by bombing
aviation. Their destruction by the weapons of attack aviation is
therefore unlikely.

(2) The neutralization of antiaircraft artillery defenses can, how-
everj be completely or partially achieved by covering them with cllelni -
cals or smoke cloud. Neutralization of antiaircraft defenses by chemi-
cals or smoke requires the accurate laying of the chemicals or smoke
clouds by low-flying airplanes on lines carefully calculated from wind
data. These data are predicted before taking off and may be tested
en route.

(3 j In supporting bombil]g aviation, the scheme of manrnn-er must
be based on tile direction of attack of the bombing unit. This is due
to several factors. Antiaircraft artillery defense is essentially an area
defense. A consideration of these defenses v-ill lead to the selection of
the most favorable route of approach by the bombing aircraft. Since
the horizontal travel of bombs dropped at higher altitudes enables the
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bombing aircraft to drop their bombs from a point hundreds of yards
short of the target, they can turn and withdraw over the same route
without comil]g within effective range of all the antiaircraft artillery
norn~a]ly (Iet’ending the opposite side of the same area. Therefore,
it is necessary for attack aviation to neutralize only those antiaircraft
defenses which most effectively cover the route of approach used by the
bonlbin: unit.

(4) In overcoming antiaircraft defenses, both neutralization and
destruction are attempted.

h. Hostile aircraft.— ( 1) Aircraft on cilrriers, if exposed on the
deck, can be destroyed by a combination of fragmentation and phos-
phorus bombs. The latter may cause fires if gasoline begins to Ieali
from punctured airplane tanks, and also serve to blind observation,
thus insuring withdrawal as well as cover for successive assaulting
units.

(2) The destruction of aircraft on airdromes presents a more
ditlicult problem, due to their dispersion and the cover provided by
trees or artificial protective measures. A combination of fragmenta-
tion bombs and phosphorus bombs, dropped in trail by formations
of sutlicient size to insure wvering the parking area offers the best
possibility for attaining the desired results. In case of a square-
shaped airdrome, where airplanes parked on all four sid.o.s require
that the entire perimeter be assaulted, the two parallel sides offering
the most. favorable approach or permitting the quickest execution
should be assaulted first, followed by a simultaneous assault on the
remaining sides. .411 assaults must be carefully coordinated.

(3) The neutralization of airdromes or aircraft located on air-
dromes may be accomplished by mustard bombs or spray which will
contaminate the equipment and landing field.

i. Seacraf t.— ( 1) Attack operating alone.—In the attack of sea-
craft, assault units are assigned to each vessel to be attacked. This
assignment of units to detlnite objectives can be made only when
complete information is available. Plans of attack made prior to
the take-off will, however, be subject to changes made en route, or
after arrival in the vicinity of the objective. These changes in plans
would be almounced to the elements of the command by means of
radio.

(2) Combined action.—In any action against a hostile fleet or
overseas expedition, the mission of attack aviztion should inwmi-
ably be that of supporting bombing aviation by neutralizing the
anti aircraft defenses of those vessels whose fire can effectively cover
the route of approach of the bombing aircraft. This inrolves a
definite assignment of attack units for the assault. of each vessel at-
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tacked. The strength of the assault unit and the mlll]itions to be
employed will vary according to the size and type of vessel to be
attacked and tile purpose of the assault.

(3) Small boats.—Small boats carlying landing ])arties are best
assaulted by the individual airplane> usil~g macl~ine guns, mllstard
spray, and fragmentation bombs.

j. Area targets.—1.nlgea leas:lre:~ ss:l(lltt’{l by fo]ll]atiollsineclle-
ion, dropping bombs in trail and spraying chemicals. This class of
[m-gets includes beach defense areas. cantt)llnleuts. ljivouaw. cmtr~in-
ing are:ls+ l:lrge transportation parks> large milroa(l yalxls: :111(1fac-
tory areas. In corering large areas. general destruction ant] de-
moralization, rather than accurate fire, is the aim sought.

k. Linear targets.—(l) I,inear targets. wtch as marching columns
of infantry, cavalry, artillery, motor trucks, railroad tracks. and
trains are best assaulted by single air]}lalws in column. Sections
are used where the width of target requires gl”enter diSpe~~i(J1lof
munitions than can be laid down by a single, air]) lane.

(2) Thernost suitable linear objective fcm attack aviation is a
column of troops on the march. Such attacks will cause delay and
demoralization of the troops even when the physical effect of the
attack is not great. Troops subjected to heavy machine gun fire and
the effect of fragmentation bombs will not continue their march at
an undiminished rate. Depending upon the intensity of the attack,
they will be compelled either to halt and return the fire, to take coyer
off the road: or to effect a partial deployment,. Thereft)re, attack
aviation is particularly adapted to delaying the movements of large
bodies of ground troops when the formation of columns is IIecessaly.
In many situations, time and space factors enter in a decisive. manner
and the ability to delay the mo-rement of hostile columns may mean
victory. Delay of hostile columns, will, therefore, constitute one of
the important tasks to be assigned attack aviation.

(3) Deployed troops form a poor objective. However, troops on
railway trains, in unarmored boatsl and in truck convoys, are proper
objectives for attack aviation.
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73. Definition.-Fight ing aviation is tl]at branch of the air force
which is orgal)ized, equipped, and trained primtirily for fiir combat.
It. is e]IIIIlf,yccl to supl)ort bombing, atta~li, ancl olhcwvation aviation,

to intercept enemy bombing and attack aviation. and to deny opera-
tions to hostile olxervatioll aviation.

74. Characteristics.—lle present fi@tin~ airplane is a fast,
higl]ly n~aneuYerablej single-engine, single-smter type. lt is armed
with 2 fixed machine guns-1 caliber .5o and 1 caliber .3&and carries
200 rounds of caliber .50 and 600 rounds of caliber .30 machine gun
ammunition. The airplanes are equipped with bomb racks capable of
carrying twc 100-pound demolition bombs.

75. Mission.—The mission of fighting aviation is to deny freedom
of action to hostile air forces, and> within its range of action> to cover
the operations of friendly air or ground forces.

76. Employment.—a. General.— ( 1) Since the World War the
trend for the tact ical employment of fighting aviation has been to-
wards the massing of larger units in the air. Sections of two or three
airplanes may be considered as the smallest operating unit, except
in special cases involving the use of single airplanes; such as the
attack of balloons, operations in heavy weather, and at night.

(2) Radio communication is exercising a marked influence on the
control of elements of a formation and upon the tactical employment
of large units By means of two-way radio communications with
the leaders of subordinate echelons, the commander has constantly
in hand a force that heretofore could operate only in accordance with
prearranged plans: or upon signals difficult to transmit and interpret
properly.

(3) The basic principles of air combat are surprise, maneuver, and
bold offensive action; these are applicable to all units of whatever
size. The relative effectiveness of large formations is, howe~er,
greatly increased by their massed fire power, ability to utilize planned
schemes of maneuver, and by their sustained offensive power.
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(4) The formations used in fighting action are designed to afford
ready control of subordin:lte units by the leader, to enhance the prob-
ability of adequate security against, surprise, and to insure success in
attack; bearing in mind the questions of visibility and security from
antiaircraft fire. Units to include the group are echeloned in depth
and altitude, while beyond the group the echelonment is usually later-
ally and in depth. For example, if two or more groups were operat-
ing together on the same mission in the same area, they would usually
operate at the same general altitude, coordinating their routes and
mo~ements over the area in such a way that the more important part
of the area would at all times ha~e some fighter protection.

b. Principles of employ ment.— ( 1) GeneraL-Fighting aviation
is generally considered as a defensive weapon: designed for the inter-
ception and attack of hostile aircraft which may threaten a defended
object ive. In action, however, fighting a~iat ion always operates offen -
sively; the characteristics and armament of the figl)ting airplane pre-
clude the use of purely defensive tactics as practiced by bombing or
attack units. There are. two general principles governing the tactical
employment of fighting units, differing only in t-he relative extent of
the assigned area of operations. When fighting aviation operates
under the principle of general support, the area assigned is compara-
tively large and permits the fighting unit commander considerable
freedom of maneuver and choice of targets. When assigned for the
special support of a local area, another formation of aircraft, or a
group of naval vessels, fighting aviation is restricted in its action to
the immediate vicinity of the defended objective, and to the attack of
enemy aircraft. actually threatening that objective. Therefore, fighting
aviation operating in general support is to some extent operating
offensively, while those units in special support are limited to a
strictly defensive mission. In the first instance, fighting aviation
defends a general area by bold offensive action throughout that area,
seeking out hostile aircraft wherever they may be within the limits
assigned. In the second instance, fighting aviation defends a special
localized area by its ability to place a screen of fighting airplanes be-
tween hostile aircraft and that one particular area. The technique
employed in the actual attack of hostile aircraft is the same in either
case. Fighting units in general support retain the initiative and are
better able to exploit their offensive powers; this method should always
be specified when practicable.

(2) General support missions.—Fighting units operating in gen-
eral support shoulcl be given sufficient freedom of action to permit
them to intercept hostile aircraft anywhere within a radius of 25
to 50 miles from tl~e defended area. They will actually patrol only
the air areas immediately over the zone of operations occupied by the
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lXIJ’t’llt Slll”til( ’(’ fOl”(’f’. I]]terceptions outside the limits of tl~is zone
will delw])tl ulxnl tlw existence of an aircrtift warning m+tl fightinq
units stall(lillg by 0]1 grouml tm air alert. being dispatched as reqllired.
l’liits 011iii]’ ]Mltl’ol will uslla]ly ()])el”ilt~ at hig]l altitudes, echeloned
laterally an(l ili de])th. Tlw lateral il~terval between squadrons (or
divisif}lls ) Sll<}ul(l lx>rnlit eqlli(listant S~)il~illg around tile perinleter
of 111(’ (Iefell(l(’(1 Zone. lllaintainil~g sight C(mtnct wlmre possible.
Slll:lll llt,.~til{’f~)l”llliltioll+(jr single airpln]~es are inlnm(liately attacke(l
I)y tll(, figlltilig ll]lit (Iiscol-eri]lg t]lenl:l:l]”gefol’llliit ions require tIIat$
tl)e :It(a(k [)(’ delayt’d ellou:h 10 l)i;i>s at IPa>t OIWtight illg wllu[dro]i
f,,l’ tll(’ illi( iill ;lSSillllt. Hfjwever. if the ht)stile xircraft al)l~ear t~,
be ill I)(,si[i~}u to Ialulch atl effectiw assnlllt, they will be uttacked
ill)llit,tli:~trl v i)~ [IIt’ first tiglltillgr unit 011 tIIe srellce. I’eknlr(lless of. .
rel:tl ivt~ st1{’llgtll.

{ j]) Special support missions.—Sl)eciid figliter su])l)ort IIIaj 1)(’
f) IIle Iwl f’or 2 lo(’ali~.(,(1gro(ill(l awa of great in~porta])w; for a lnlKe-
IIIeIItof II’(M)])+01 IIaYal vessels: or il.+ all ewwrt for other forl~mtiol~s
of :Iir(,raf’t. Si!cll li)issions call only be perforn)ed by the air patrol
IIlt’tllo(l. Tlw tecllniq{w involved does not differ from that normall~
e]~i])l<)ye(l})? air patrols on general support, excel)t that sight cml-
tii(’t must IIever be lost witl~ tlie suplmrted unit. The elements of the
figlit illg uli it so engaged are disposed ill suc]~ fashion as to ‘insure that
II{) etlenly aircr:tft can penetrate to the defended objective without
bril): sllljje(led to effective air attack. Tl}e fighting unit. does not
f~)llow lill :Iny letiring enemy formation, nor does it anticipate an
ac[i(nl by goiny out to meet hostile aircraft; its function is to act,
:1s a ScreelI ft~r the sul)por(ed area or unit, and cannot, therefore,
permit itself to be di~erted.

(4) General and special support areas.—Tl]e land or sea areas
assigne(l fighting units for general and special support missions may
be ~’parated by considerable distance, or the area of sptwial support
may lie within the general support, area. In the latter case the
protection pro~-ided lJy the figl~ting unit assigned to special support.
sul)plement + t1]~protect ion afforded by general support units.

c. Tactical formations.— (1 ) Fighting avi:ltion operates during
daylight in formation in order to afford volume of fire, Continllity of
attack: and mutllal protection against, hostile aviation.

(~) At night. fighting a~iatioll operntes by individual airplanes, Or

small f ornmt ions.
d. Tactical echelons.— ( 1) Designations. —Fight ing aviation

normiilly operates in t])rm ec]lelons: uame]y, assault. sup!mrt. and re-
serve. ‘llw assault echelon operates at tile lower altitude. The
supp(~lt n]~(lthe reserve formations, in order, are echeloned in aititude
to the right or left, and in depth.
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(~) Altitude ~nd distance.–Tl,e altit,,den,)d the di.tn]lrws of

echelonment at. which tliese formations operate depen{l maildy on the
weather: enemy operations. and the cl~:~r:~ct~’1’isticsof tlu’ type of air-
plane. enlldoyed. The assault echel~m habitually operate> at sllcll rrn
altitude that the ground can be clearly seen. The supl)ort forllla-
tion isechelonecl hctweell tl~t’assnnlt and tlm reserve form:~tions. The
reserve iso]wrated tit the maxinlum ceilillgavai]able, up to the service
ceiling of the tiirp]ane.

e. Flight tactics.—(1) Position.—IJigl) ting a~-iatiou oI)erates to
secure sucha position ~~itllr(~fel(>]lceto lmstile ilircl’aft tl~at tlu>hostile
machine g[lns can not be blt)ilgllt to l)ear on tile attackill: air]) lanel
anrltlmt the macllilleguns of lll~:ltt:ickillg:lirl> l:llle [’all Iwbrougllt to
bearon tl~ehmtile aircraft within effwti~-c rilllg~.

(2) Altitude,—A relative ])(~sitio)l of higlwraltitude is the most
fav{)rat)le fort llt~{]])elatillgof” fi~l~tinga~iatioll WIIP]]f)n ]):ltr{,l. For
this reosol] fighting a~i:~ti(}li. 01”at least a lx}lti(lll of it. normally
operates at the hig]lest altit{lde ])racticflble.

f. Methods of interception.—l+’ighti]lg aviation has three general
met hods of intercepting hostile aircraft:

( 1) Ground alert.—}l%e.u an adequate ground warning net exists,
fightiug units may remain alerted on the ground, prepared to take off
upon the, receipt of radio infornlatiou as t.o the route, altitude, course,
and speed of an approaching hostile formation. This is the most
economical rrwtbod of providil)g fighter defeuse of an area, but, it
prestll)poses a sufficient depth to the warning net to pernlit tl~efigliters
to takp off. gain altitude, mtike t]w intercel)tiou and have at ]ea,st .5
nlinutw of combat tiuie lnfore liostile bombers can reach their objec-
tives. Modern twllllx’rs must, therefore, he reported about 100 miles
away fr~)lll tile defentled area. The tightil~g rr]~its are directe(l from
the airdrome plotting station, which receives the reports from the
warning net operators, plots the course of the hostile formation, and
relays contin[~orrs radio information to the fighting unit commander
m the air. Obvious]y. a high degree of communication efficiency is
required if successful intercel)tions are to be. made.

(2) Air alert.—T1le fighting unit operating on air alert keeps a
portion of its strength in the air o~er- tl~e defended area, prepnred to
make a head -on interwptiml of any hostile force reported by the
ground ~~arlling net. The savin~ in tiu~e over the ~round alert
method permits tiuwly irltercept ions to be made evel~ w]]en tl~e o~lter
limit of tile warning net is no nmre than 50 miles beyoud the bouu{l-
ary of the defe~~ded nrea. ~~ip ~: . ]..~11 x ~rt n~e!l;od permits l)ot mom
than one-third of tl~e effective fighter streugtll to be brou~]~t to benr
against any o]le targetl as it is imlmssib]e to eol)tinuollsl~ maintain
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more than that percentage of units in the air. It requirw the same
degree of c{)llllllllllic:lti{,ll efliciellcy as tlie gron]ld alert system.

( j)) Air patrol.—’llis is the least etlicient nwthfxi of intercepi ion,
bl]( is tll[l {Jlie often ffmced oll tl]e defell(ler of an islallcl base or an
:Lirl)lilllc carrier tlirollgll lack of wlrl~ing net facilities. Part of the
fighting l~llit+]);ltr{,] tl]e air oyer or beyoll(l the defell(lwl fires Xll(l lml)e
to illtvl,r],t tile eJIcmy tllrollgll sight contavt. .t lar:e fighter force
is IIt,{,(+wly to awlre il)terrel)tioll by tl]is mrthf)cl. l)llt e~-en if inter-
ce]~tit)ll lx’ ]]l;Idf’ tl~e rl}t>liiyis already s{) close to his objrctivc, al}d the
defe])clillg figllli]lgr Ill]its so (lis]wrscfl. that it is ul~lilit~lvthat a deter-
nlin(wl :Itt:[ck call lx’ st4Jl)lmd. The defenders n]ay haviI to be content
witl~ i]]tlicti]i~ such danla~e as thej’ can on tile el)enly’s empty bon) b-
ers as t]ley till.11])c)]]ie~f-:ll.(].

77. Ground Attack Missions.—The employment of fighting units
as alt:lcli :ll-i:ltit)n is currwlt pr:l~,tice nnlon: nmst of the air powers.
Figllt(’rs w(’re so uwl dllrillg tile Worl(l \Yilr. and are being so used
today. Tlw I“llit ed Stilt(’5 Army Air Corl)s does not lmrnmlly employ
its fighters for ground attack missions, holding that such uszge is
tactically il]lproper w}le.n tittack aviation is provided. Naval avia-
tion, on the otlwr hand, advocates the. use of fighters as light dive
bombem, and as attack aviation for strafing the antiaircraft defenses
of naval vessels in connection with heavy bombing attacks. In view
of the fact that h’a~al ariation has no attack class, such usage. can be
considered justified. The Marine Corps is equipped with Naval
fighting air}) lanes. and ill tlwpast has followed tl~e.Naval doctril~e of
usil~g t]wul for ground attack nlissions. With the provision, how-
ever, of special attack squadrons> the necessity for diverting fighters
to suv]i n)isxions becomes less pressing. It is considered unlikely that,
in major warlare, the air situation will often permit this employment.
Attack missions for fighters should be considered, then, as secondary
tasks of a strictly emergency nature. Wlien fighting units must be
employed against ground targets the tactics and technique of attack
aviation apply insofar as the design of the fighting airplane and its
armament w-ill permit. In this connection it must be remembered
that tlw engines of modern fighting airplanes are supercharged for,
high altitude performance, al~d that they cannot be operated with
full power at levels under 6,000 feet.
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78. Definition.-:\. lk)n]l)i]lg fiviation is tll:~( collllmlle)lt. of tile air
force tlw primaly f~lllctioll of’ wllicli is tt~destr(,y ll]:(tt’vi(,l ,,l,je(ti~{~
on Ial)d or water by means of project ilw flrt)ljlx’(1 frolll air(r:l ft.

b. It is capablv 01 al)l)lyi;]g its (lest~ulti~e, ]Jower effw,lively t(, a
wide variety of object ivt+, suc]l as nava] rmse]s. bridges. dan]s, rail-
roads, builtlillgs, and other substantial structures. ‘171e increasing
radius of actiml of this class of aviation exc,rts a constant alltl mate-
rial influence upon tbe concept of its elul)loyllwnt and to a cot~sid-
erable extent ulmn tbe eulployment. of all other classes of a~-iation.
Tl~is increasing radius of action likewise produces a consitlerable
ctl’ed Upon the organiz:lti(m and traini)ig {If bomljing avi:lti(m and,
to some extent, UIKU1 t lle tact ics employe(l. TIN’ ladius of actio]] of
bonlbing aviation lwrn]its it to strike at. great distances frolll its
operating btise and to thld security an{l service deep in friendly
territory.

79. Characteristics of the Bombing Airplane.—a. ~onlbing air-
planes are of two distinct types: tlie ]ong-range ]Ioriixmtal bomber,

and tile meclium-range dive bomber. Their cl~aracterist ics are mark-
edly diffeIYnt as to design: but similar as to employment.

(1) TIIe horizontal bomber may be a lalge mlilti-engine airplane
or flyin: boat of the. ‘(~lying Fortress”’ or “Flying Drea(lnallgl~t”
type: a twin-engine type of smaller dimensions; or n single-engine
airplane of l~igl~ l>erfornlance and load carrying ability. FoImIerly
~l~e borizont:ll bomber was cllnracteriztxl b}- slo\Y slwe(] and lmor
rnaneu~erfibility, blit n]mlerll (lesiglls of st~wt}lllil]ed nlonol)lanp con-
struction lIaYLen]ad~ tile l)eavy bomber a craft of very lligli slwe(l
and greatly inll~ro~ed l~i:~~~c’tl~-erability. ‘llc lmrizo])tal bon)ber is

equil)l~ed with a .gyr(w(q~ic lmmb sight which l>ermits ac(’llrate bonlb-
in~ from le~el flight at lligll altitudes Tlie small factor of sat’et y

jnlwre]~t in tbe clesign of this type of aircraft does not lwrnlit of
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radical diving. The naval representatives of this type include the
p~tl”O] b(,nibcw (a flying boat) a]]d the torpwlo bomlwr (a sing] e-en-
gine laIl(ll)lillle). lhe Army has the multi-engine “Flying Fortress”
type and sll)all twin-engilw models. Tile M:lrine Corl)s has no
hOriZO1ltill bf)nlbt’rs at present.

(2) ‘Ilw dive bomber emplo!wd by Naval and Marine Corps
aviatiol] is a ]j][~(litl]ll-sizecl. sin~k+engine nmnf)plane of fairly hi@
sl)ee(]. ]IIggwl construction, al]d excellent l;iai]eil~e]iil)ility. It (lees
JIOt CNIV>Ytile ~J-rOSCOpiCI)oillb Si@lt bllt 1:1UnC]leS i(~ bOnlbS With ii

l~i~l~ de~IwI of accuracy by apl}twaching tllc tar@ in a dive lJur-
(Ierilis on tlie vertical. The dive lxmlber is uslml]y more accurate
than thellurizo]]tit lbmnber, is less vulnerable to al~tinircraft.fire~l)llt
d(.ws ]]ot have tlie speed, range, or bomb ctimying capacity of the
larger, nllllti-engille type.

(3) ~’lie]lect>ss:l]ycll:ir:lcteristics of tlw lml]l)i]]g :lirplane can be
sIIuuuwl IIIJ as follows: It nlust be cal)ab]e of car], yi]lgbonlk of suffi-
cient size to destroy the strongest objective likely to be attacked.
It must nave sllfhcient radius of action to rmch objectives far be-
hind the enemy’s front lines, in fact into his zone of the interior,
or at least as far as the rear of his communication zone. Study
an(l experielice indicate that the 1,000- and 2,00Q-pound bombs are
as l:irge as y-ill be needed to destroy the strongest object]ve. As to
radius of action, it would appem that our current designs are at
prwmt adrqllate. .4vnilable speed is now in excess of two hundred
miles lwr hour.

b. Armament.—The offensive and principal armament of the
kombing airplane is the bomb ; its defensive armament consists of
machine gLIns.

(1) Offensive armament.-(a) Theden~olitio nbon~bisdesigned
forthede structionof n~at6riel objectives. The principal destructive
effort is produced by the detonation or blast effert of the high ex-
plosive content. The. greater amount. of explosiye in ~ bomb the
greater is its destructive effect. A secondary effect of considerable
importance results from flying fragn~ents of tl)e bomb case. As the
explosive efl’ect causes more destruction of nl~t{riel objectives tl]an is
cauwl by tile fly~ng fragments of tile bomb case> service bolnlw are
prodliced with the so-called thin-wnll type cases so ns to .giYe mom
q~acQ for explosives. The bomb cases are strong el~o~lgh, howeyer,
to withstand iml)act upon and, in some type+ of bon~bs, to penetrate
the surface of the objectives.

(b) While the use of chemical bombs is not cent en]platecl under
our present national policyl it is nevertheless essential that their use
be considered as a retaliatory measure a~~inst an enemy using
them. There are many possible uses of chem]cal bombs, particularly
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in conjunction with the demolition bomb. As m illustration, con-
sider the attack on a vit ml host ile rail center with demolition and
mustard-filled bombs. The mustard gas would prevent repair and
reconstruction of the dam:lge done tl~e rail centers by the demolition
bombs during the persistel]w of the gas. unless the area was decon-
taminated (which is nearly an inll){wible task) or the r~pair per-
sonnel wore gas marks iil](-1 l)lotwti~e c]othi]]g. In any ewlt, repair
would be hampered and delayed.

(2) Defensive armament.—The defensive armanwnt of ]JOUd7hlg

aviation consists of .30 an{l .50 caliber machine guns. Bon~bing n\-ia-
tion, when flown in format iml of a sim commen~urat e wit h tile air
opposition expected. c:t]i defen(l itself :Ig:lillst an attac,k wl]icb em-
ploys machine glln< an(l comes within effectiye range of ifs defensive
armament. This defenw. however: is not effective agnillst aerial
bombing attacks, or attacks n)ad(l by airplanes armed with large
caliber (long range) macllil]e guns or canl~(m. since such attacks will
be delivered from such a distance or altitude that the defensive mz-
chine guns will be ineffective. Theref(Jre, bon~hing aviation fre-
quently needs the protection of a]mther type of aviation mhicb can
interpose itself between the bombing and the hostile attncking avia-
tion. This mission is performed by fighting a~-iation, and is known
as protective escort, or special support.

80. Principles of Employment.—a. The fundamental principle
governing the use of bombing aviation is that, of destruction. The
goal towards which bombing aviation must work is the degree of
destruction necessary to fulfill the mission. This will usually require
concentrated and continuous operations against a minimum number
of primary objectives. To (lisperse bombing attacks over a great
number of objectivw is inconsistent with this fundamental princi~)le.

b. Other factors governing employ ment.— ( 1) Bornbiny aviation
causes a more severe reaction from hostile aviation and antiaircraft
weapons than any other component of an air force.

(2) In @erations where the bombing objective is of paramount
importance, the plans for the employment of fighting, attack, and
observation aviation will be such as to further the mission assigned
to the bombing units.

(3) The power of bombing aviation should not be dissipai ed upon
any objective that can properly be neutralized by other aIailable
agencies. ,

(4) Bombing aviation is not nornmlly a weapon of opportunity.
Definite objectives are assigned for each operation undertaken.

81. Classification of Objectives.—a. According to size.—lhnnb-
ing objectives may ~Jeclassified as pin point, requiring precision bomb-
ing, or area, requiring a given density of pattern. Where destruction
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is nw’essar~, ]Jin point objectives S11OUMbe attacked during daylight
hours. A rtw ol)jwti ves are sus{wpti}de of being attacked by day or
Itigl]t. Son~e examplw of pi]i poil~t objectives are bridges, munition
dlunps. repair slmps, naya] vessel% and fixetl gun emplacements.
ExaIIIIIlw of artw objectives are railroad y~rds, industrial centers,
Collcelltration areas. an(l naval bases.

h. According to capabilities of force available.—In selecting
objectives tile lJrilwilJlr of (l(~stl’llc,ti{)ll—tilewn])]oyment of sufficient

for(t) tf) arc{)n]l)lish tl]e ntissi(n]-n]ust be Imrne in mind. The em-
pl(}}-]]l(,ilt of slllfi{,irl~t force to :Itwulll)lisll tl]e mission requires con-

si(lvration of:

( 1) Size of force availaljle.
{2 ) S\lital~lc lxmlb pattern.
( 3 ) Size (,f boml,s rw]uire(l (Ilature of ol)jective).
(4) Tf”lletl,t,r (,lle or lnort, ~ttiiCkS 11111s1be ll)a(lt> (continuity Of

actiol]).

W. Selection of Objectives.—a. Tllr (Iwisinll as to what objectives
bonjl~il~g a~iati{)l} sliolIld atta(li an,] the iicsirwl priority of such
attxcks sI)o(ll(l be made by the emnl~]ander of the unit to which bomb-
ing aviation may be assigned, attoched, or directed to support.

b. It slmllld b~ rerr~wnbered that bombing aviation should not be
eml)]oyed against objectives for which other means of destruction
ar{~available, nor against objectives whose destruction wii; not be of
vital importance. Usually there will be more objectives to be
dest roye{l than can be accomplish by the bombing aviation
available.

r. IrIf ormat.ion of the ob jective.—I1~ order to at.tack an objective
e.ffwt iwly, the following in fornuit ion colwerning it should be avail-
able :

(1) The location.
(2) The size (area).
(3) ‘l’he nature (composition).
(3) Best routes of approach.

(~) L~~~tiOn of hOstile anti~ircraft artillery and occupied
fighter airdromes.

(~) Dcgrw oi destruction desired.
(7) I)etailed pllotogr:il)l,ic data of individual bombing

object ires.

83. Operations.—a. Force used.—’lh ]naximurn number of nir-
pla :Ies that can ta!m off at one time, and the rate of operating from
a give): :iil.dronle is lill]itml by tile size , slIapc, and physical concli-
tio]l of tl]e airdrome, tile number of runways a~ailablc., the degree
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of training of the personnel, a]ld tile possibilities of llo~tile attack
against the airdrome.

b. Tactical formations.— ( 1) General.—IJuring {lay] igl)t. lwnlb-
ing aviation flies in formation for two reasons: to uiFord protection
against hostile fighting aviation, and as a mrulis of insurilig the
placing of a suitable bomb pattern on the objective. Dllrilg hours
of darkness bombing ayiation operates normaily Ly single airl)l~nes
or small formations.

(2) Defensive formations.–’lieie single Imnlbillg airl)lane has sev-
eral dead angles into which its guns can not fire. Ill order to (,btaili
the maximun~ of self protection from enemy fighting aviation, txmlb-
ing airldanes must be flown in u forn~ation so arrangtxl tl]at tile
greatest concentration of Inachine.-giln tire t’rf)l]i tlie f{)riuat ion its~’lf
can be brought to bear against all avenues of l~ostile fighter al)proach.
Practically every formation insures this result to sollle extentj but
formations vary widely in their defensive l)owers. Suitable det’ensive
formations are those which provide at least two gmmers to meet the
attack of any one airplane.

(3) Offensive.-Nearly all ty}ws of defcllsivc fo,,,lations art, also
suitable for offense, as the desired shtipe of the bomb pattern and its
density can be varied by echelonment of the formation.

(4) IVeat her conditions permitting, bonlbillg fornlflt icnls are
habitually flown at high altitudes to avoid effect ivc antiairt:raft ar-
tillery fire.

84. Conduct of the Attack.—a. Daylight attacks. –-lyl IQ1lthe ob-
jective IIas been decided upon, the attack proceeds in accor(ku~ce ~vith
a prel)ared plan, TIM uliit follows the selecte(l route, lloldillg tt] its
course regardless of hostile tittacks. In distal)t raids, meterol,gical
c.ondit ions are given consideration? tile direction and velocity of tile
wind exercising a greater effect than in other airplal m operations.
The alt itudc from wliich the objective sII{)LI1(l be bo]ulwd delw]l{ls
]urgely on the activi~y of hostile aviution and :u]tiaircrlft ~IIIIS. It’i[h

tile l)resent sigl~ts, reasonably accurate bon~billg ~IaIibc (loI~e agail~st
visible objectives from ewm the l]ighest attailiable :~ltitui”l~w. 1}’llt’re
pin-point targets are strongly defended by a]lt ifiil’craft .gIINs,(live
bombing units shoLlld be used in owler to obtain tl~e reql~ire(l acc(~racy
Without excessive losses.
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85. Definition.-l”t ility aviatit)ll is tlli~t lmancb of N-aval aviatiol~
~vl~icll is fjrgal~izwl. e[l(li]}lX’d. and trainwl to furnish air transporta-
tion for pelwmnc] and sllppliw, provide resclle an(l sal~age semice
for (,llle] b]x]]clies of tl]e air force, and slicb other nolltactical missions
as nl:lj- be require(l. It llla~ ~lk-()be 11$X(I011O~UISilJll ~0 SUPplt?lllWlt

the activitiesof reconnaissance aviation.
86. Characteristics.—a. I“tility airplanes are of three general

types: tlw nllllti-engilw land plaue transport, sinlilar or identical -with
conlmcrcial transport airplanes; the amphibian transport of like size
and polver; and the single-engine tactical amphibian, suitable for
enwrgenry ambulance and rescue work, and for the rapid transporta-
tiol~ of special personnel an(l supplies. The utility squadron may
also contain a limited number of tactical and training airplanes,
necessary for cmnmand and administrative purposes, but in general
should be considered as containing only nontactical types.

b. Transport airplanes normally carry no armament, offensive or
defensive bllt can be equipped in an emergency as bomb or chemical
carriers. The tactical amphibian carries a defensive machine gun,
and may be equipped with offensive machine guns and bomb racks if
desired.

87. Organization.—Marine Corps utility squadrons are organized
into three divisions of four airplanes each: the transport division;
the anll~llibian division. , :~lld the t.actlcal division, Contaillillg t]le
comn]a]]d airpla)les llse(l by the group commmlder and his staff. ‘1’he
orgal]iz;~tioll of a U(ility sqlladron isl howeyer, very flexible as to
nlinllwrs an(l types of airplanes proyi(led: and nmy be made applicable
to all~ Sitlmtioll.

88. Employ ment.—a. ~-tilit)- n~issiolls are so ~-aried that very lit-
tle call be pre.tribed in tile way of doctrine. ‘1’l)e airl)lanes may be
dllll)lo~e(] ~i])~l~, in pairs, or b~- di~isions. Tl~eir greatest usefull~ws
will h: in tl~ti t~ti])~l)t}~tiiti(~i~ of pcrs,:mnel a~l(l nviation supplies be-
tween bases or airch-omes, the e~acuation of wounded to base hos-
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pitals, the emergency transportation of ground troops and their equip-
ment, and the supply of remote garrisons or detachments. Other
missions of a service nature will include towing targets for nerial and
antiaircraft gunnery practices, salvage and rescue of wrecked air-
planes and stranded crews, messenger and mail service, and special
command missions. In short, the utility squadrons exist to relieve
reconnaissance and combat squadrons o-f all nontactical flights.

b. The amphibian division of the utility squadron may be ret]uired
to perform photographic reconnaissance missions, or conunan(l and
battle missions, particularly in major landing operations. ll%e]~ per-
forming such missions tl]e I)rovisiol]s of Chapter 111, “RecO1~ri:]issallce
Aviation,” are applicable.

c. Air transportation of ground troops and supplies should be con-
trolled by the l?orce staff, and coordinated with otl~er flights by the
air-operations otlicer. There will seldom be sufficient, tranport air-
craft to meet all tile demands. so rigid control an(l assignment of
priority is necessary-. me air force logist id reqllirenlents sl~()111(1
usually be given priority in the assigmnrnt of air tranl )ort niissi(ms.
The recommended procednre is to have regular transport schedules
between the various bases and headquarters, avoiding as much as
possible the special or “emergency” flights.

d. The practicability of landing troops, particularly infantry, along
coasts by large seaplanes, and the feasibility of parachllte trools
being employed from any large ty[je of airplane, indicates a
further utilization of transport aircraft in the future. The technique
of an-y large-scale aerial landing operations of this nature, however,
has not been fully developed. It is sufficient to say that the present
transport equipment is entirely inadequate for such employment
except on a very minor scale.



CHAPTER VI

THE AIR FORCE
I’aragraph

Gener:ll---------------------------------------------------------------- S!)
Indelwntlel)t Ollc,r:itior]s------------------------------------------------- 90
TacIicul Support of Ground Troi~ps-------------------------------------- 91

!39. General.—a. An nir force conll)rises all tl~(~sec]asses of recon-
naissance, combat, and utility aviation ~~hicl~ may be grouped to-
@l}er under a siugle conmmnd. Such a force is son~et imes referred
to as conlljilied aviation. In generml, the tactical principles involyed
ill tile cm ployment of t lie air forct~ have been covered in the discus-
sioIl of the tactics and technique of tile various classes, Air force
operations merely meld the components into a balanced and powerful
weapon, assigni]lg to each class those missions for which it is espe-

cially designed, but so coordinating their activities with each other
and with tl~e supported ground units as to provide mutual protection

and support. In combined air operations the predomin~nt role is
assigned tl~at class whose normal function fits the mission at hand.
~11 other c]asses of aviation participant ing in the operation act as
suljlx)rt ing units. T’he basic elen]ent may thus be reconnaissance
avi:ltion: \Yhere tl]e procurement of military infornJation justifies the
employment of the air force> or a major part of it, for a “reconnais-
sance ill force”; or bonlbin~ avjation may be assigned the predon~i-
nant role in an offensive operation directed against distant hostile
objectives. In any event, air force operation orders will designate
the base unit, with which all otl~er units will coordinate their
activities. >

b. Air-force missions may be of strategical or independent nature,
conducted without reference to tile lmsitions or mo~enlellts of oppos-
ing gruu]ld fOrc(+; or they may be executed i)] direct ta(tical support
of groul]d units (luring tlm combat phaS~. In a norn~a] camp:iign,

.-.
supporting aviatiml inltlatw tl~e action by strategical recc)]~l]aiss:irlc.e,

. . ,.
t the l~ostile air force,aIId l)v l)rel]]ul]lar}- Ofienslve oper.at]on.s agrtil]]s

and n~:ljor ~rou IId installations. As the ol)posi]]g ground forces
co)]]e into colltactl tile role of sllplmrtin: aviation becomes more
tactitvtl in nature; and in the fillill Stages of tile cOmbat phase,
avia tion nmy be employed for direct comb:~t sul)port of front line
troops.

90. Independent Operations.—a. General.—.4ir force operations
during the strategical pb:se of a campaign are of two general
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classes : distant reco]lll:liss:lfl(’t: lnissions: and air attacks directed
,a~raillst dista~lt objectives. ‘rhetwomissions nlay be often con) bined,

‘ the ol)e.ration tl]en bei]]g knovll as a reconnaissance, in force: or
if the pre{lolllinant role be ofl’cli~i~e. tl~e olx~ration n]ay be dewrilmd
simpl}- as a ])relinlinaly re{lucticm of ll(wtile stl~llgth.

b. Reconnaissance in force.—.l le(,{~lll~:iis~il]([~in f{)rco implies a
masse(i flight of Conlbilwd ll)lits~ t]le fllllcti{)ll of t]w Conll)at cl:ishes
being to s~ret~)la]~(l l~rott,ct tlw l(~c(,l~ll;~iss:~l~tes~llia(lrol~sw]lile tlw
desirwl il~f(,rnkatio)l is Iwillg (J)taillefl. lh)lllt~illg all(l atta(li s(llla(l-
rmls l~ill attack ellelIly ~’it:il (J)jE~<ti~”es~l~iil~ tlw ol)jt~ct of flivertil]g
the lmsti]e fiyhtels al](l alltiail’~l”ilft fire fronl tile r[~tf)llll:lis>~illf,t’Illlits.
Fighting s(luadro]ls will ])l,,vide close sul)lx,rt f,,r tl~e lec,,)~l~:~iss:illce
units, to pre}-e])t their bei]~g ]Iloleste(l l)y e]wnlv figlltt’1’s. Ill otllel’
wollls. tlw ellt ire air force is ol)plilt iny 011 a ~’et,oj~)]:{iss:ill(.~II]ission.
air combat and air attack of gl’(mll(l ol)jectivw Iwinx collsi(lere(l of
SWoll(liiY~ ilnlwrtallce al]tl illti(lelltal to the l)r(mlrelllellt of nlilital.y
information.

c. Reduction of hostile strength.—In preliminary offensi~-e o]wr-
ations directed against dista]lt objwtiyes, b(mlbillg or :itt.a(’li aviation
will be assigned t]w prwlolilillant role. If the. mission i+ tl]e destrll(-
tion of heavy mat 6riel object i~es, or the attack of major naval units,
the base element. will be bombing aviation. If the mission is to be the
destruction of hostile aircraft on airdromes or carriers. thel~ attack
aviation may be the base unit. In a]]y event, the attack will be pre-
CMIWJby air reconnais>allm of the objective, and it may be s~~pported
lJy fighting n~-iflti(m. It is, tlwref(]re, an air focce ol)eratioll. In a
conlhined operation illwd~ing bonlbillg aliation as the baw unit, tlw
following wquence of events is typical and illustrates tl]e relatiollsliil)
existing between the various classes: ~connaissallc,e aviation locates,
reports, ancl maintains surveillance of the targets; attack aviation
precedes the, bombers to neutralize the antiaircraft defenses; figl~ting
units accompany tile bombers an(l engage the defending hostile
fighters; thtls giving to tile bon~bers that freedom of action necessary

for the accoll]l)lisllnlellt of their mission. Such coordinated effort
must be based o]) thorough plal]ni]]g, accurate tinlilqq al]d careful
execution of details.

91. Tactical Support of Ground Troops.—a. General.—] hlril]g
the conli)at phase tlwre is less occasiml for the colllbilled enll)l(lynlellt
of aviation ill nlassed flights. ‘1’l~ese]mmte classes \vill be engaged
maill]y in carrying out their Own s]wcific missions ill (Iirect s~lpport of
the grou]l(l ul]its, Tile functio]l of tlw air collmlall(ler is nlaillly to
coordinate missions witl~ respect to tinle an(l slmce so that tile nlaxi-
mum mutual suplx)rt and lwot ect ion )Jlly be achieved. In gelwral,
bombing, attack, and reconnaissance units will be expected to
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Ol)erate without fighter escort. tile ayailal)]e fighter strength usually
tx~ingreql]irtxl fort l)ea(le(lll:l~(,g eljc.ral support of tlleare~of olwra-
tio]ls. Ik)l]]l)ing and attack Ill]its nlay be cmnbined into task forces
ft~rtlle :Issalllt of selected ol)jwtiw+, or tll(’~nlil~ operate illdepend-
rlltlv (It’ each other. lt~c{>l]l]:liss:lllce units will normally be given
prio;.ity i)~tile assignnlent of special fighter sllpport> when it becomes

t,vi(lellt tl)al general tigl]ter su])port is illa(leq(late.
b. Normal employ ment.—’lwlw l~loper ta(’tics] eml)loyment of

( (Jlll}mt a~iat ion is basecl <)11tIw ])rellliw that it. Slloul(l be used only
:+~:iillst tl~{)se ol~j(’ctives Ivllitll aIY lM’y(IIId tl)e raII:(I or (’al)abilities
of g]mu)(l wcalx)lls. o~ for Ivlli(.11tl~ere am 1)()gr(nl]~d weapons avail-
al)]e. It is em])loyed against flollt-line tr(,{,]x only as a last resort,
when a grave, eII)ergency exists for which tl)cre is no ot]ler reserve.
Co]nlalt aviation is l)r(~lwrly usml a~aimst tll[xe sensitive points in
tll( ellel]ly’.~ inm)ediate year areas, tile (lt+tr(lction or IIelltralization of
wllicll will inlpede tlw movement of l~is resexves. or disrupt his lines
of ct)lllll]llliicatio]]s. Trains, bivouac areas. Iui] cpnters, troop col-
umns or concentrations, hostile airdronles, an(l major hrid~es on rail
or truck lines are examples of lucrat lve targets for combat aviation.
Ground troops should l]ot. expect to see combat aviation continually
over the frmlt lines, but shou]d be taught to realize. that, the forma-
1ions they see or hear passing to or from the hostile rear arew are
rendering far more effective support than could be provided by these
san~e units in the comparatively ineffectual, if more spectacular,
strafing (jf front line trenches. Combat aviittio]) sl~ould ])ot be con-
si(lere(l ~ cml~el~iellt substitute for field artillery and machine guns,
btIt rat1Ler as a slwcial lo])~.~il])~e weapon whicl~ enables the com-
n]a’nder to extend his c(mlbat zone. into the enemy’s rear areas.

c. Aviation in the counterattack.—lllen a ground force is on the
verge of overwhelming defeat, but still in possession of an aviation
reservej all a~ailable air units nlay be thrown into the breach against
tl]e most advanced hostile, elements in a desperate effort to relieve
tl~e preswlre and permit reorganization or reinforcement of the
gro~lnd {lnits. Suc]l employn~elit of aviation is in the nature of a
colll](prat(ack, an(l is sllbject to the sa]~]e guiding principle : The
nli~xi]l~(lluforce sl]ould be enlp]oyed at (Iw tinle al~d place where it
wil I acconll)lisll most. The aviation reser~e shollld be committed
entilel)-. or not at all.

(1. Aviation in pursuit.—Col~wrsely. wl~en tl~eenemy has been de-
fmted. a~iation may properly be employed to assist in the p~lrsuit.
Recolmaiss:lnce a~iation maintains contact with 1he retreating col-
lilllli.~: Ctn)lbat a~-ifition endearors to stop them by attacking their
hea(ls wlli]e passi]]g through defiles, or at. road iutemections, thus
permitl ing the pursuing ground units to complete their destruction.
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The employment of combat aviatitm against retreating col~lnms not
only intlicts miiterial physical damage, but completes the demoraliza-
tion of the defeated troops, often turning an orderly withdrawal into
an utter rout. If the retreating enemy has any aviation left he may
be expected ti react strongly in the air. Friendly fighters must be
ever on the alert to furnish maximum protection to the air striking
forces, and to the pursuing ground units. The temptation to divert
fightm-s to ground attack missions must be especially ~lar(led against ‘
at this time. .

0
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