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CHAPTER 1
INTRODUCTORY
FORMATIONS — GENERAL

1-100. The basic aircraft tactical organization is the section of two or three planes. The aircraft
division may consist of'either two or three sections depending on the size of the squadron and the
task assigned. If the number of planes available exceeds three sections, increased striking power
is obtained by forming the squadron into two or three divisions. As types, models and missions vary
so widely, distances, intervals and heights, (step up or step down), for formations are not specified,
nor are there prescribed formations for any particular purpose.

FORMATIONS — GOVERNING FACTORS

1-101. (a) The formation must accomplish the purpose for which it is intended.

(b) The formation must be flexible, so that it may be readily altered to meet a different
purpose and so that it may be readily closed up in event of vacancies.

(c) The formation must be simple, to provide for easy control, facilitate station keeping,
and afford best lookout efficiency. .

(d) The formation must be maneuverable.

(e) The formation must provide for the rapid development of the combined offensive and
defensive power.

(f) The formation must be able to defend itself from attacks from any direction.
(9) The formation must offer the least possible degree of visibility from the surface.
DEFINITIONS ...
1-102. (a) DISTANCE — The horizontal space between planes within a section*

(b) HEIGHT — The vertical space between planes within a section. Height may be above
or below the plane ahead depending, upon whether the formation is stepped up or stepped, down.

(c) INTERVAL — The horizontal space between the section leader’s plane and the plane
next ahead in the formation.

(d; STANDARD DISTANCE, HEIGHT AND INTERVAL — That distance, height and
interval specified by a squadron commander as standard for his particular squadron.

(e) OPEN DISTANCE, HEIGHT AND INTERVAL That distance, height and interval
at which aircraft, while concentrated, can be flown with minimum attention to strict formation
keeping, (F)“SECTION - The basic tactical unit of the"aircraft division.

T'~~1f of three planes it consists of the section leader, number 1, with

M  number two wing man on the left, and number three on the right. These

f r numerical designations of the wing planes remain unchanged and follow

TV them to subsequent positions- If the section consists of two planes -
) I the leader is "number one and the second plane number two and may fly

th left directed.
el ef OHDtmlgl'L?m _2'An° org%snlzérilon consisting 9l two or mdreé vesséls of the same typé; or
two or more sections of aircraft of the same type. The aircraft division is normally the basic tac-
tical unit of the squadron, for cruising, attack, or defense.

(h) SQUADRON — An organization consisting of two or more divisions of vessels or one
or more divisions of aircraft. It is normally composed of vessels or aircraft of the same type.
The term “squadron” may also be applied to a separate organization of minor strength whose
commander operates directly under the instructions or orders of the department. The aircraft
squadron is the basic administrative and tactical unit of AIRCRAFT, U. S. FLEET.

(i) FORMATION — A prescribed arrangement of airplanes in a section, division, or squad-
ron for maintaining concentration in the execution of a mission. Within any formation, it should
be possible to transmit visual orders and instructions rapidly and positively.
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(j) DISPOSITION — A prescribed arrangement of all the tactical units composing a flight

or group.

(k) GROUP — An aircraft group is an organization consisting of two or more squadrons

of aircraft.

(1) WING — An aircraft wing is an organization consisting of two or more aircraft

groups.

(m) FLIGHT — A general term used to refer to any or all aircraft in the air.

(n) MANEUVER — A change of course or of the form of a disposition or formation.

(0) LIAISON PLANE — An airplane, equipped with superior radio and navigational facil-
ities, hence normally a two-seater, assigned to a squadron of single-seaters, and operated with that
squadron. When accompanying the squadron, the position of the liaison plane will be dictated by
the type of plane, the mission, the difficulties of navigation and the instructions issued by the squad-

ron commander.

"

two
(p) TWO PLANE UNITS — For vessels carrying lew aircraft as a unit, the unit shall

be considered as a division of the squadron.

() FOUR PLANE UNITS — For vessels carrying four aircraft as a unit, the unit shall
be considered as a division of a squadron, the-divksion-eoftfi"s&gg-of tv/e

SUMMARY OF SIGNALS

1-103. There are summarized below the signals commonly employed. A still arm signal directs the
placement of planes within a section whereas a pumped arm signad directs the placement of sections
within a division. For ready reference the paragraph in which the signal 13 discussed is noted.

SIGNAL

Arm raised vertically over head (on ground)
Arm raised vertically over head (in the air)
Shake elevators

Series of small zooms

Series of pronounced zooms

Arm held horizontally

Wave back with palm of hand

Pat side of fuselage

Thumb poked over shoulder

Swi3h tail

Thumb poked vertically downward -
Thumb poked vertically upward

One wing plane stepped down

One wing plane stepped down

Leader shades eyes with hand and looks
from side to side

Succession of pronounced zooms followed by

circling

Shake wings and elevators by rotary motion
stick

"hake ailerons

Hand waved in front of face

_ - ﬁlsct

MEANING

Prepare to take-off. (1-200)
Form echelon. (1-201)

Form vee. <1-202)
Form vee or close up. (1-208)
Join up.

Torm line, (1-205)

Take open distance (open out). (1-207)

Close up. (1-208)

Form A-B-C. (1-209) .

Form column. (1-210)

Take step-down formation. (1-211)

Take step-up formation. (1-212)

Form six-plane divisions (from nine-plane divi-

sions). (1-S08).
Form nine-plane divisions (from six-plane divi-
sions). (1-310).

Form scouting line. (1-523).

Rendezvous scouting line. (1-524).
Break-up. (1-213)

Execution signal.

Negative last tactical signal.
ANTONICNO\™  OrrvioS, or
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Cranking motion of hand
Flap hand up and down
Fist thrust forward twisting wrist

Extended fist smartly drawn toward body,
twisting wrist

Rotate clutching hand, arm extended
Head moved backwards

Head moved forward

Head nodded to right or left

Rock wings from side to side

Rocking of wings by a following plane
Circle hand horizontally
Blow a kiss

Leader pats self on head, points to number two
plane, holds up one finger then blows a Kiss

Leader pats self on head, points to number two
plane, holds up two fingers and blows a Kiss
Number two plane has his number three cross

over into opposite echelon and back

Leader with forearm erect, hand open, chops

Leader beckons wing plane then points to
vessel or object

Closed fist or open palm tapping

Taps earphones followed by holding nose

Taps earphones followed by patting head

Taps earphones and nods head

Press closed fist with thumb

Taps earphones and points to plane being called
Arm bent across forehead (weeping)

NIGHT TACTICAL SIGNALS

USF-7*

Retract or extend wheels. (1-214 or 1-215)
Lower flaps.
Low propellor pitch to higher pitcn. (1-216)

High propellor pitch to lower propellor pitch.
(1-217)

Shift gasoline suction. (1-213)

Slow down.

Speed up.

I am turning to right or left.

Attack. (1-219)

We are being or about to be attacked. (I-608b).
Form Lufberry circle. (1-630)

Leaving the formation. (1-603)

Leader shifting lead to number two plane. (1-603)

Leader shifting lead to second division. (1-604)

Directs course to be steered. (1-503)
Directs plane to investigate object or vessel.

Dot, dash system of Morse characters. (1-702)
Radio out of commission. (1-703)

I have taken over communications. (1-703)
Radio is now in commission. (1-703)

Check microphone button and keys. (1-703)
You are being called by radio. (1-703)

I am having a forced landing. (1-802)

1-104. Night tactical signals are transmitted by section light or flashlight. Maneuvers at night

must be kept to a minimum.

Signals: R ( )
K ( )
\% (...-)
X
o) (...)
ABC
Long dash ( )
Succession
of I's (.. o)

N <- )

form right echelon*
form left echelon*

form vee*
close up
open out
form A-B-C
execute
break-up

negative last tactical signal
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A (. ) attack
W (=-) wheels up or down
Turning’ off section light Attention (signals to follow)

* If in a compound formation signal refers to movement of sections within the division, unless
already in this formation, in which case the signal refers to planes within the sections.
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CHAPTER 2
SIMPLE FORMATIONS
THE SECTION

SECTION I — THREE PLANE SECTIONS
TAKE-OFF

1-200. Preparatory Signal: Arm (either) raised vertically over head.
Execution Signal: Lower arm.

All pilots certify by repeating* the preparatory signal that they have completed the take-off check-
off list and that they are in all respects ready to take-off. The leader must ascertain that the pre-
paratory signal has been repeated by the accompanying planes and that the path is clear for
take-off before giving the signal of execution. The-repeating of.the preparatory signal is passed
up the line from the last plane to the leader, each pilot being responsible that the signal has been
made by the plane on the side away from the leader before he himself makes the signal.

VEE TO ECHELON
1-201.

/ \
i/ \ i
/ \
/
/
>/
/
/
/ \
/ f \
Fig. 1-1 Fig. 1-2
To right echelon To left echelon
Preparatory Signal: Right (left) arm raised vertically over head.
Execution Signal: Shake ailerons.

Leader maintains course and speed. On execution, number two (number three) plane slides over to
new position as rear plane in echelon.
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ECHELON TO VSS
1.202.

Fig. 1-3 Right Echelon to Vee Fig. 1-4 Left Echelon to Vee
Preparatory Signal: Shake elevators.
Execution Signal: None.

Rear plane speeds up and slides over to Vee position.
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ECHELON TO OPPOSITE ECHELON
1-203.

Fig. 1-5
Preparatory Signal: Right (left) arm raised vertically over head.
Execution Signal: Shake ailerons.

Leader maintains course and speed. On execution, both wing planes slide over to opposite echelon
simultaneously.

NUMBERING OF PLANES

1-204. The sketch in paragraph 1-202 also shows the standard numbering of planes within a
section. The same system applies to the numbering of sections within a division or divisions with-
in a squadron. In a Vee the leader is number one, the left wing plane, number two, and the right
wing plans, number three. If a right echelon is formed, the section (division) becomes inverted to
the extent that the number two plane (section) occupies the rear position.
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VEE TO LINE
1-205.

*4c )T
Preparatory Signal: Arm held horizontally.
Execution Signal: Shake ailerons.

Wing: planes speed up and take position on line at level of leader.

— S—
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LINE TO V5B
1-206.

Preparatory Signal:
Execution Signal:
Wing planes drop back to Vee position.

Fig. 1-7
Shake elevators.
None.

USF-74
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TO OPEN VSE

1-207.

- <"Np>
C&,
Fig. 1-8
Preparatory Signal: Wave back with palm of hand.
Execution Signal: None.

?lanes open to double distance maintaining same relative positions. The distance may be further
lened by repeating this signal.
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OPEN VEE TO VEE
1.208.

m #

Fig. 1-9
Preparatory Signal: Pat side of fuselage or execute a series of
short zooms.
Execution Signal: None.

Wing planes resume position in standard Vee formation as soon as practicable.  The formation
may be further closed up by repeating the signal. If the formation is so open that wing planes
have difficulty seeing hand signals, a series of short zooms directs the closure.

11
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(EE TO A-B-O
1-209.

Fig. 1-10
Preparatory Signal: Poke thumb over shoulder.
Execution Signal: None.

Number one plane is designated “A” ; number two, “B”; number three, “C”. These designations
are retained throughout all maneuvers. “A” i3 the leader, “B” is stationed on either quarter at
approximately open height and distance. “C” is on the other quarter at approximately double open
~height and distance.

— 12—
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(a) Shallow turns in A-B-C formation are accomplished without cross-over by followingl
planes. “B" and “C” tend to tail in behind the leader, retaining' their step-up. Upon completion of
turn, “B” and “C” return to normal bearings on respective quarter of leader.

(b) Fast or steeply banked turns are accomplished by cross-over of following- planes. The
plane on the flank away from the direction of turn, turns with the leader, crossing- over the
latter’'s flight path and assuming position, upon completion of the turn, on the quarter opposite
to that occupied before the turn. The plane on the side toward which the turn is made holds coarse
until almost over the leader’'s new flight path, and then turns. This plane thus assumes a new posi-
tion on the quarter opposite to that occupied before the turn. The designations “B” and “C” do
not change, however, and *C” will, as before, have double distance and double step-up as compared
to ‘B”. It is obvious that considerable increments of step-up must be used to avoid danger of collision
between “B” and “C”. * e

(c¢) In practice, “B” and “C”, while turning usually tail in above and behind the leader,
maintaining original step-up. With this method, the wing planes should never lose sight of the
leader during the turn, and the latter may consider himself free to turn as sharply as he desires.
Upon completion of the turn, ‘B” takes station on either quarter as may be convenient, and “C”
slips over to the opposite flank maintaining, as before, double distance and step-up.

VES TO COLUMN
1-210. (See Figure 1-11).
STEP-UP TO STEP-DOWN FORMATION

1-211. Preparatory Signal: Thumb poked vertically downward-
Execution Signal: Shake ailerons.

Wing planes maintain distance and bearing but assume position below level of plane ahead.
STEP-DOWN TO STEP-UP FORMATION

1-212. Preparatory Signal: J Thumb poked vertically upward.
Execution Signal: Shake ailerons.

Wing planes maintain distance and bearing but assume position above level of piane ahead.
BREAK-UP

1-213. Preparatory Signal: Shake wings and elevators by rotary motion of
stick.
Execution Signal: Leader dives out.

The break-up should be executed from an echelon formation in ';he direction opposite the echelon.
Following planes maintain course and altitude until normal break-up distance has been gained

RETRACT WHEELS

1-214. Preparatory Signal: Cranking motion of hand.
Execution Signal: None.

Wing planes follow leader's movements in retracting wheels.
EXTENDING WHEELS

1-215. Preparatory Signal: Cranking motion of hand.
Execution Signal: None.

Wing planes extend wheels, followed by leader.
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Fig. 1-11
Vee to Column

Preparatory Signal: Swish tail.
Execution Signal, Shake ailerons.

mleader speeds up; number two tail3 in behind leader takingljust sufficient sten-up or step-down
avoid slip stream. Number three tails in similarly behind number two.

— 14—
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LOW PROPELLER PITCH TO HIGHER PITCH

1-216. Preparatory Signal: Fist thrust forward twisting wrist.
Execution Signal: None.

This signal by its forward motion indicates a desire for higher speed and consequently directs a
shift to higher pitch.

HIGH PROPELLER PITCH TO LUWJtfH riTCH

1-217. Preparatory Signal: Extended fist smartly drawn toward body, twist-
ing wrist.
Execution Signal: None.

This signal by its backward motion indicates a desire for slower speed and consequently directs a
shift to lower pitch.

TO SHIFT GASOLINE SUCTION

1-213. Preparatory Signal: Rotate clutching hand, arm extended. (Simulates
shifting selector valve).
Execution Signal: None.

This signal can be used by a flight leader to direct a shift of gasoline suction such as a shift to re-
serve tank prior to coming in for a landing or to shift from auxiliary when the flight leader notices
his supply running low. The time and the place usually dictate the change to be made. Individual
squadrons may adopt finger signals to specify tanks for various fuel systems.

ATTACK SIGNAL

1-219. Preparatory Signal: Rock wings.
Execution Signal: None.

After the signal is given, all pilots are alert for the attack and follow the movements of the leader.

SECTION Il — TWO PLANE SECTIONS

1-220. The simple formations and signals described in Part I, Chapter 2, Section I, USF-74 applar
to the two plane sectionsof tho'¥€&-m*twith the following governing features:

(a) The section rendezvous is always with the No. 2 plane in the No. 2 position.
' (b) The No. 2 plane remains in the No. 2 position unless shifted by use of arm signals.

(c) When the No. 2 plane of a section has been shifted into the No. 3 position on the right
of the leader, he will remain there unless shifted back into the No. 2 position by use of
the signal, “left arm raised vertically” and the execution signal, “shake aHerons”,

(d). The\’EigCnglM‘ghaking elevators” willnot be used with the two plane section singly.
1-221. AWhen in obedience to signals described in Chapter 3, the VCS unit is acting as a single

4-plane unit, the meaning of the signals described for the 3 plane section in Part I, Chapter 2.
USF-74 will apply with the following governing features:

(a) The YEE formed in obedience to the signal, “shake elevators”, will be the closed VEE,
with the number four plane closing the VEE as shown in Figure 1-23.

(b) When going into a four plane left or right echelon the movement will be executed in
steps such that the planes when in echelon are in numerical order behind the leader.

(¢) When in four-plane echelon, and the Form VEE signal is given, the two rear planes will
always shift over and close up on the leader to form a closed VEE. No. 2 plane of the
first section remains in its Position adjacent to the leader to the right or left as the
case may be at the time of executing the signal.

(d) Line formations will be formed from a right or left echelon only and never from a
VEE formation.

— 15—
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CHAPTER 3
COMPOUND FORMATIONS
THE DIVISION

SECTION | — DIVISIONS OF 3-PLANE SECTIONS
GENERAL
1-300. (a) Compound formations of more than nine planes are usually operated as two or more
divisions. Trrjto Ike nin€"pktite-Q*wvi'tks bool*m<tfid h O"UWruini Following: divisions are

patterned after the leading division, maneuvering in such a manner as to conform to the formations
and maneuvers of the leading division.

(b) Within a division, each following section is patterned after the first section. Any for-
mation taken by the leading section is taken by the following sections.

(c) Signals: A still arm signal directs the placement of planes in a section; a “pumped’
(repeated) signal directs the placement of sections within a division ov divisions within a squadron.
In a compound formation it is mandatory that all signals be relayed by each plane.

DIVISION VEE OF VEES TO ECHELON OF VEES

1-301. (See Figure 1-12).
FREE CRUISING FORMATION *

1-302 When used as a free cruising formation the echelon of Vees need not conform to geometrical
bearings, but is sufficiently flexible to permit following sections to slide from one echelon to the
other, to facilitate turning. ' Following sections will generally conform, in this, to the movements
of the section immediately behind the leader.

Echelons may be shifted from one side to the other without taking” up Vee formation, and
without regard to the inversion of section positions.

5CHELQN OF VEES TO DIVISION VEE OF VEES

1-303. (See figure 1-1.3V
DIVISION VEE OF VEES TO DIVISION VEE

1-304. (See Figure 1-14).
DIVISION VEE TO DIVISION VEE OF VEES

1-305. (See Figure 1-15).
DIVISION VEE OF VEES OR ECHELON OF VEES TO A-B-C

1-306. (See Figure 1-16).
DIVISION VEE OF VEES OR ECHELON OF VEES TO COLUMN

1-307. (See Figure 1-17).
THE SQUADRON

TrVO :w ;e-plane DIVISIONS in vee of v”tes to VEE OF THREE SIX PLANE DIVISIONS
1-308. (See Figure 1-18).
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Y\

Fig. 1-12
Division Vee of Vees to Echelon of Vees

Preparatory Signal: Division leader “pumps” right (left) arm verti-
cally.

Execution Signal: Shake ailerons. Except in close formations, wing
plane of leader’s section slides part way over, and
returns to Vee.

Section affected slides over to rear position in echelon.

— 17—
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\
\
\
X
Fig. 1-13
Echelon of Vees to Division Vee of Vees
Preparatory Signal: Division leader shakes elevators.
Execution Signal: None.

Section at rear of echelon slides over to Vee position.

— 18 —
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N o
Fig. 1-14
Division Yee of Vees to Division Vee
Preparatory Signal: Division leader shakes elevators.
Execution Signal: None.

Following’ section leaders place sections in echelon away from leading section, and then close in to
standard distance on wing planes of leading section.

- 19
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& -*nm
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' *
I |
- Fig. 1-15
Division Vee to Division Vee of Yees
Preparatory Signal: Shake elevators.
Execution Signal: None.

Zing section leaders open out to standard interval and then return sections to Vee formation.
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*& *&
Fig. 1-16
Division Vee of Vees or Echelon of Vees to A-B-C
Preparatory Signal: Poke thumb over shoulders.
Execution Signal: Shake ailerons.

Number Lwo section drops back to “B” position and number three section takes “C” position. When
section leaders have gained position, division leader may place each section in A-B-C by so placing
his section. This formation gives a minimum of fatigue, frees pilots from the necessity of accurate
station keeping, enhances look-out efficiency, reduces fuel consumption and provides a flexible and
easily maneuvered formation, which is difficult for an enemy to see.

21
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Fig. 1-17
Division Vee of Vees or Echelon of Vees to Column
Preparatory Signal: Swish tail.
Execution Signal: None.

(a) Leader speeds up.

(b) Second section eases astern of first section.

(c) Third section eases astern of the second.

(d) Take sufficient step-up or step-down between sections to avoid slip stream.
(e) Second division follows the maneuvers of first division.

From this formation any maneuver may be executed by the first section including very radical
;urns and be followed easily by the other sections. From echelon, sections simply slide astern of
leading section in the order occupied in the echelon.
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Preparatory Signal: One plane of leader’s section stepped up, the other
stepped down.
. Execution Signal: Shake ailerons.

(a) The first and third sections maintain formation.

(b) The second section eases off to the left and drops back; it is joined by the fifth section.
This division takes number two position.

(c) The fourth and sixth sections maintain formation and ease into number three posi-
tion.

(d) The first section is placed in left echelon.
(e) The second and third divisions form similar closed vees.

(f) If remaining in this formation for a considerable period of time, with the division in
open order, the plane closing the vee in each division may move over to the right flank for ease in
maneuvering.

The same signal (one wing plane stepped up, the other down) when given with the squadron in six-
plane divisions directs the return to nine-plane divisions.

TWO NINE-PLANE DIVISIONS IN ECHELON TO ECHELON OF THREE
SIX-PLANE DIVISIONS

1-309. (See Figure 1-19).

Preparatory Signal: One plane of leader’'s section stepped up, the other
stepped down.
Execution Signal: Shake ailerons.

(a) Second and fifth sections ease clear of formation.

(b) First and third sections close up to form first division.

(c) Fourth and sixth sections close up to lorm second division.

(d) Second and fifth sections join up as third division.

(e) Third, division takes rear position in echelon.
The same signal (one of leader’s wing planes stepped down) when given with the squadron in six-
plane divisions directs*the return to nine-plane divisions.

THREE SIX-PLANE DIVISIONS TO TWO NINE-PLANE DIVISIONS

1-310.
Preparatory Signal: One plane of leader’s section stepped up, the other
stepped down.
Execution Signal: Shake ailerons.

(a) The third division leader flies his division alongside the second division, and gives the
breakup signal.

(b) The fifth section (second section of the third division) breaks off and joins the sec-
ond division.

(c) The second section (leader of the third division) flies up to and joins the first division.

24
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Fig. 1-19

Two Nine-Plane Divisions in Echelon to Echelon of Three Six-Plane Divisions
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SECTION Il — DIVISIONS OF 2-PLANE SECTIONS
(Additional for Cruiser and Battleship Units)

THE DIVISION WITH TWO PLANE SECTIONS

1-311. (a) The wo or four airplanes in the aviation unit of each cruiser comprise one or two
two-plane sections and will be known as a division of the aircraft squadron to which it is assigned.

(b) Due to the organization of a VCS squadron the formations and signals for the com-
pound formations described in USF-74, Part I, Chapter 3, Section | are modified for cruiser air-
craft as indicated in this section.

1-312. (a) The divisions will always join up in free cruising echelon. The second section need not
conform to geometric bearings. It is intended to provide sufficient flexibility to permit following
sections to slide from one echelon to the other, to facilitate turning.

(b) The two sections of each division remain as individual sections unless closed up into
one four-plane unit by proper signals from the division leader.
1-313. (a) Division-Left Echelon of Sections-Left-Echelon to Simple Four-Plane-Left-Eehelon.
(Figure 1-20).

(b) Division Four Plane Left (Right) Echelon to Division Left (Right) Echelon of Section
Left (Right) Echelon. (Figure 1-21).
1-314. (a) Division Left Echelon of Section Left Echelon to Division Left Echelon of Section
Right Echelon. (Figure 1-22).

(b) Division Left Echelon of Section Right Echelon to Division Closed VEE. (Figure
1-23).

(c) Division Left Echelon of Section Right Echelon to Division Right Echelon of Section
Right Echelon. (Figure 1-24).
1-315. (a) Division Left Echelon of Section Left Echelon to Division Closed Vee. (Figure 1-25).
(b) Division Closed VEE to Division Right Echelon of Section Left Echelon. (Figure
1-26).

1-316. Division Left Echelon of Section Left Echelon to Division Right Echelon of Section Left
Echelon. (Figure 1-27).
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Fig. 1-20
Division left echelon of section left echelon to one four plane left echelon.
Preparatory Signal: Division leader raises left arm vertically overhead.
Execution Signal: Shake ailerons.

Second section leader closes up on No. 2 plane of first section.

NOTE: From this formation the unit of four planes may be maneuvered into any of the simple
formations by the use of conventional signals.

— 27—
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Fig. 1-21
Division four plans left (right) echelon to division left (right) echelon of section left (right) echelon.
Preparatory Signal: Division leader “pumps" left (light) arm verti-
cally.
Execution Signal: Shake ailerons.

Second section leader drop3 back, No. 2 plane of second section dropping back with section leader.

— 28—
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Fig, 1-22
Division left echelon of section left echelon to division left echelon of section light echelon.
Preparatory Signal: Division leader raises right arm vertically.
Execution Signal: Shake ailerons.

Number two section repeats signals and movements of leading section. The No. 2 plane3 of each
section shifting over to right echelon position.

<9
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t Fig. 1-23
Division left echelon of section right echelon to division VEE.
Preparatory Signal: Division leader shake elevators.
Execution Signal: None.

I Second section closes up on first section, section leader of No. 2 section taking position in the No. 2
position of a normal three plane section. No. 2 plane of second section being in right echelon main-
I"Mtains this position on his section leader.
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/
/
/
Fig. 1-24
Division left echelon of section right echelon to division right echelon of section right echekm.
Preparatory Signal: Division leader “pumps” right arm vertically.
Execution Signal: Shake ailerons.

Second section crosses over into right echelon.

— 31—
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/ /
Fig. 1-25
Division left echelon of section left echelon to division closed VEE
Preparatory Signal: Division leader shake elevators.
Execution Signal: None.

Number two section leader shifts over to right echelon and then closes up occupying” the No. 3
position in a normal three plane section. The No. 2 plane of the second section remains in the No. 2
position on his section leader, thereby closing: the VEE.
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Fig. 1-26
Division closed VEE to division right echelon of section left echelon.
Preparatory Signal: Division leader “pumps’™ right arm vertically.
Execution Signal: Shake ailerons.

Second section drops back to proper interval.

NOTE: If the closed VEE is formed from division left echelon of section right echelon as in Figure
1-23, the proper signal is pump left arm upon the execution of which the second section
drops back to form division left echelon of section right echelon.
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Fig. 1-27
Division left echelon of section left echelon to division right echelon of section left echelon
Preparatory Signal: Division leader ‘“‘pumps” right arm vertically.
Execution Signal: Shake ailerons.

Second section slides over to right echelon.
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THE SQUADRON WITH TWO OR FOUR-PLANE DIVISIONS
1-317. (a) The squadron will always join up in free cruising column of divisions with the divi-
sions free to slide from one side to the other as desired to facilitate turning-
(b) Squadron join up with divisions always in numerical order of units present.

(c) Except when in a squadron echelon, VEE, line, or the A B C formation, the following
divisions shall be considered in free cruising formation.

(d) The normal cruising formation will be squadron column of divisions with following
divisions in the same formation as the leading division.

(e) When a signal is given requiring the shifting over of one or two divisions, the last
two divisions in the squadron formation will always shift together with the second division holding
his position on the leader, -

(f) The squadron leader will so maneuver his squadron as to keep the following divisions
in their proper numerical order.

SQUADRON FORMATIONS

1-318. (a) Column of divisions with divisions in left (right) echelon of sections left (right) ech-
elon. (Figure 1-28 (a)).

(b) Column of divisions with divisions in division four-plane left (right) echelon. (Figure
1-28 (b)).

(c) Column of divisions with divisions in right (left) echelon of sections left (right) ech-
elon. (Figure 1-28 (c)).

<d) Column of divisions with divisions in division closed VEE. (Figure 1-28 (d)).

<e) Column of divisions with divisions in line. (Figure 1-29).
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Figl 1-29
Squadron Column of Divisions. Divisions in Line.
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EVOLUTIONS OF A SIXTEEN PLANE VCS SQUADRON
1-319. Squadron Column of Divisions, Divisions in Right (Left) Echelon of Section Right (Left)
Echelon. (Figure 1-30 (a)).

Squadron Right (Left) Echelon of Divisions in Right (Left) Echelon of Section Right (Left) Ech-
elon. .(Figure 1-30 (b)).

Preparatory Signal: Squadron Leader “pumps” right (left) arm verti-
cally (repeated by all planes).
Execution Signal: Shake ailerons.

Division leaders slide over into Right (Left) Echelon on First Division keeping Division Interval.
NOTE: To go from 1-30(b) to 1-30(a), the Preparatory Signal: Squadron Leader Swish Tail.
Execution Signal: None.
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Fig. 1-30
Column of Division, Divisions in Right Echelon of Section Right Echelon,
to

Squadron Right Echelon of Divisions, Divisions of Right Echelon of Section Right Echelon.



FHg. 1-31(b)

Fig. 1-31(a)

Squadron Right Echelon of Division, Divisions in Right Echelon of Section Right Echelon,
to
Squadron Right Echelon of Division Four Plane Right Echelon
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1-320. Squadron Right (Left) Echelon of Divisions in Right (Left) Echelon of Section Right
(Left) Echelon. (Figure 1-31(a)).

to
Squadron Right (Left) Echelon of Division Four Plane Right (Left) Echelon. (Figure 1-31(b)).
Preparatory Signal: Right (left) arm raised vertically.
Execution Signal: Shake ailerons.

Second section each division close up on respective first sections. Division Leaders maintain Divi-
sion Interval. n

NOTE: To go from 1-31(b) to 1-31(a): Squadron leader pumps right (left) arm vertically fol-
lowed by signal of execution. Second section leaders drop back to section interval on re-
spective first sections. *

1-321. Squadron Right (Left) Echelon of Divisions in Four-Plane Right (Left) Echelon. (Figure
1-32(a)).

to
Squadron Right (Left) Echelon. (Figure 1-32(b)).
Preparatory Signal: Squadron Leader raise right (left) arm vertically.
Execution Signal: Shake ailerons.

All divisions close up on division next ahead in echelon.
NOTE: To go from 1-32(b) to 1-32(a) : Squadron leader “pump” right (left) arm vertically fol-
lowed by signal of execution. Division leaders drop back to division interval.

The section leaders of the second section of each division must realize that the pump arm signal
applies to the largest component part (in this case the division) and in this case does not mean
for the section to drop back.

fl
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1-322. Squadron Closed VEE of Closed VEES. This formation may be formed directly from a

Squadron Column of Closed VEES, or it may be formed by steps from Squadron Right (Left) Ech- felj
elon of Divisions, Division in Right (Left) Echelon of Sections Right (Left) Echelon. (Figures n
1-33(a), 1-33(b), 1-33(c), 1-33(d), 1-33(e)).

Squadron Right (Left) Echelon of Divisions in Right (Left) Echelon of Section Right (Left) Ech-

elons. (Figure 1-33(a)).

to
Squadron Right (Left) Echelon of Division Closed VEES. (Figure 1-33(b)).
Preparatory Signal: Snake elevators.
Execution Signal: None.

NOTE: To go from 1-33(b) to 1-33(a); Squadron leader “pumps” right (left) arm followed by
signal of execution.

Fig. 1-33(b)
3N 1 Squadron Right Echelon of Division Closed VEES.
i Y
| Y!Y
| Y. oY
i
Fig. 1-33(a)
guadron Right Echelon of Divisions in Right AT>
Echelon of Section Echelon U Lk
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Fig. 1-33(b)
Squadron Right Echelon of Division Closed VEE.
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5 1-33 (c)
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Squadron Closed VEE of
Division Closed VEE.
Fig. 1-33(e)

Squadron column of
Division VEES.
Fig. 1-33(d)

— 44

r h
!
*'g
T
I«
f
“/
T

WAMSHVKTISKIM

USF-74



CONFIDENTIAL USF-74

1-323. Squadron Eight (Left) Echelon of Division Closed VEES. (Figure 1-33(b)).

to
Squadron Closed VEE of Closed VEES. (Figure 1-33(c)).
Preparatory Signal: Succession of short zooms.
Execution Signal: None.

Third and fourth divisions shift over and close up. Second division holds fast.

NOTE: To go from 1-33(c) to 1-33(b): Squadron leader pumps right (left) arm followed by
signal of execution. Third and fourth divisions shift over and drop back. Second division
holds fast.

When the signal pump right (left) arm is given, section leaders of No. 2 section of each
division must remember that the pump arm signal in thi3 case applies to the divisions
only and not to the No. 2 sections.

To go from Squadron Right (Left) Echelon of Division Closed VEES. (Figure 1-33(b)).

to
Squadron Column of Division Closed VEES. (Figure 1-28(d)).
Preparatory Signal : Swish tail.
Execution Signal: None.

1-324. To go from Squadron Column of Closed VEES. (Ficrura 1-33(d>).

to
Squadron VEE of Closed VEES. (Figure 1-33(e)).
Preparatory Signal: Leading Division make succession of short zooms.
Execution Signal: None.

NOTE: The movement from a squadron VEE of closed VEES to squadron column of closed VEES
must be done by steps as shown in 1-33 (c), 1-83(b) and 1-33(d).

1-325. Squadron Closed VEE of Division VEE. (Figure 1-34(a)).

to *
Squadron VEE. (Figure 1-34(b)).
Preparatory Signal: Shake elevators.
Execution Signal: None.

Leading division places his division in left or right echelon a3 he desires.
Second and third divisions place their divisions in the echelon of their respective sides.

Foarth division places his division on the side and in the echelon to balance the VEE with the 16th
plane taking station to close the VISE if all planes are present.

In the absence of individual planes* or whole divisions the second, third or fourth division distribute
their wing planes to balance the VEE using any odd plane to close the VEE.

NOTE: To go from 1-34(b) to 1-34(a): Squadron leader shake elevators.
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A, B, C, FORMATION.

1-326. From any squadron column formation or from any squadron echelon formation, the squad-
ron may be placed in an A, B, C, formation. The division leaders take up their respective positions
and take their division in free cruising-echelon of sections as shown in f igure 1-35. Sections are
in free cruising within the divisions. In this formation the division leaders are free to maneuver
to facilitate following the leader in sharp turns, dives or climbs.

Preparatory Signal: Poke thumb over shoulder.
Execution Signal: Shake ailerons.
Y First
Y Division
r?

Y
Y

< > Second
Y Division <-p>

Third Y -
Division

Y Fourth
Y Division

YY

Fig. 1-35
Squadron A-B-C Formation with Four Divisions of Two Two-Plane Sections
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1-327. To form two divisions of four two-plane sections, (Figure 1-36(b))f from four divisions of
two two-plane sections. (Figure 1-S6(a)).

Preparatory Signal: Wing plane of leading section step3 down.
Execution Signal: None.

NOTE: All section leaders must step their respective wing planes down using the thumb down
signal. Second section of leading division hauls out to rear to form lead of the second
division as newly formed. Then second section of each ship’s unit hauls out to form up
on the second section of the leading division, all wing planes are brought back into position
by patting side of fuselage.

The formation of a VCS squadron in two divisions of four two-plane sections is for purposes of ac-
complishing two separate missions simultaneously. Accordingly only a free cruising echelon of sec-
tions within each division is used in this formation.

To close the second division in on the first division the squadron leader will zoom radically. The
leader of the second eight-plane division will close in to easy sight contact with the leader.

When in the two divisions of four two-plane sections, to go back to the standard organization, the
squadron feader will signal the second division leader to close in and then by stepping down his wing
plane will indicate: “form four divisions of two two-plane sections."

The second sections of each ship’s unit will then close up on their respective sections. (Fig. 1-36(a)).
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CHAPTER 4
SQUADRON MANEUVERS
SQUADRON TAKE-OFF

1-400. The usual take-off unit is the section. Where space and type of plane permit, division take-
offs are authorized and encouraged. Procedure is as for section take-off. (Paragraph 1-200).

SQUADRON RENDEZVOUS

1-401. (a) Divisions of 3-plane sections normally rendezvous in echelon of section vees with the
divisions in natural order above and astern of divisions ahead, and patterned after the leading
(first) division. The number two section of the first division sets the echelon to be formed, on the
side away from the turn. For operations ashore, the leading unit proceeds to the rendezvous loca-
tion (which should be at or above a definite point, if practicable, and at a prescribed altitude) and
starts a wide sweeping left turn at reduced speed.

(b) Rendezvous for two and four-plane units will be made in an easy left turn, number
two planes of each section joining up in the number two position on the section leader; sections and
divisions following in free cruising formation.

(c) When about to join a formation, the pilot of a single airplane, or the leader of another
formation, will approach his position from a safe altitude and from the side, and he will not
finally take his position until his presence has been acknowledged by the leader of the formation to
be joined.

SQUADRON DEPARTURE

1-402. Departure on mission assigned may be:

(@) NORMAL DEPARTURE. Aircraft on scouting missions depart by sections, as
formed, without waiting to accomplish squadron rendezvous; aircraft on inner, intermediate and
outer air patrols depart by patrol units. Aircraft on other missions effect squadron rendezvous be-
fore proceeding on mission assigned.

(b) URGENT DEPARTURE. Aircraft on scouting missions, as well as on intermediate
and outer air patrols, depart by single planes after section leader is assured that all planes of section
have been launched, and rendezvous as a section enroute. Aircraft on other missions depart by
sections as soon as formed, squadron effecting assembly enroute to objective.

(c) DEFERRED DEPARTURE Squadrons and group rendezvous are effected prior to
departure.

'NAVIGATIONAL RESPONSIBILITY

i-403. Each plane i3 at all times responsible for its own navigation and will continually fix its
own position as accurately as its facilities permit. Even when flying in formation, each plane must,
to the best of its ability, record its successive positions in order that it may be able at any time to
operate independently. If any pilot believes that his formation commander is flying on an in-
correct course, ha may fly alongside the leader and indicate what he considers to be the correct
course, but he shall then rejoin the formation and continue to follow his commander.

CHAPTER 5

SCOUTING
SECTION 1
GENERAL

1-500. Any type of squadron may be used for scoutmg, but where choice exists only those types
whose characteristics fit them for the particular type of scouting to be used should be assigned.
The contents of this chapter apply to all type aircraft assigned scouting missions. Special instruc-
tions pertaining to the different types of aircraft are included in the applicable Type Tactical
Orders and doctrine:
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NEFINITIONS

1-501. (a) FIXED POINT OF ORIGIN is a geographical point determined either by geographi-
cal coordinates, a definitely fixed object, or by a time designated position of a reference vessel which
is unaffected by the subsequent movement of such a vessel.

(b) MOVING POINT OF ORIGIN is a point maintained relative to a moving reference
vessel, or an imaginary point moving along defined courses at defined speeds. When referred to
a moving origin the area or line moves with the origin, whether defined by true or relative bearing.

(c) GEOGRAPHICAL AREA is a fixed area defined by bearings and distances from a
fixed point of origin.

o (d) RELATIVE AREA is a moving area defined by bearings and distances from a moving
origin.

(e) VISIBILITY is the distance at which the objectives of the scouting operation can be
seen and recognized.

(f) SEARCH entails one complete investigation of the defined area, such that all parts
of the area have passed within visibility.

(g) OBSERVATION (PATROL) entails repeated investigation of the defined area during
mspecified time.

(h) DISTANCE TO BE SEARCHED is the distance to be covered by the airplane's'track
from the POINT OF ORIGIN along the median of the subsector to the maximum chord of the sub-
sector. .

(i) SCOUTING SPEED is a designated true airspeed.
INFORMATION FURNISHED SCOUTS

1-502. Prior to departure on scouting missions as much of the following information as is known,
or as can be estimated, will be furnished the commanders of all units concerned, by signal unless
otherwise covered by general or special instructions:

(a) Type of operations — Search, Observation, Tracking, Contact Scouting, etc.

(b) Objective of mission.

(c) Number of aircraft to be launched by each vessel concerned.

(d) Number of aircraft in each scouting unit if not standard.

(e) Origin of area or line and whether fixed or moving origin. When moving origin is des-
ignated, course and speed of movement must be specified, and subsequent changes therein must be
seat to the scouting units. om

(f) m Limiting bearings of sector for sector search (three numerals indicate true bearing,
one r.r two numerals indicate relative bearing in tens of degrees). NOTE: When referred to a
moving origin, the area or line .moves .with the origin whether defined by true or relative bearings.

(g) When other sector search is used, track of guide and bearing of line will be indicated.
OthBt* aircraft units take parallel courses unless otherwise directed. Either scouting front or dis-
tance between tracks of adjacent aircraft scouting units may be used.

(h) Distance to be searched.

(i) Visibility to be used in search plan if'not standard.

" (j) Instructions for action after contact.
Additional to above for Cruiser and Battleship Units.
. (k) Total number of scouting units to be launched to cover designated sector or area.

() Initial time of entry into area or arrival on the line, if necessary.

<m) Order of ship’s aircraft on the line or in the area. (May be omitted if order is that
of ships on line, is covered by instructions, or is normal order).

(n) True airspeed to be used, unless standard.

(o) Altitude, if not covered by instructions.

<P> Course and speed of parent vessels (Point Option) during duration of search. NOTE:
| This is essential for navigational purposes. It may not be the same as movement of origin.

£]
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PREPARATION FOR MISSION

1-503. Prior to manning planes for any scouting mission, scouts must be allowed ample time for
navigation after receiving all necessary navigational information, or from time of receiving in-
formation requiring a change of tracks to be flown.

ATTACK INSTRUCTIONS

1-504. Scouting aircraft will not attack unless:

(a) Specifically directed in the orders for operation.

(b) Enemy aircraft are headed so as to make initial contact with own important surface
forces.

(c) Scouting mission is completed and considerable damage can be inflicted by the arma-
ment carried. However, such attack will not be carried out if there is reason to believe that the
presence of own force is unknown to the enemy.

(d) Air operations from an enemy carrier can be delayed. Own forces must be defin-
itely informed of the carrier’s position and the condition of its deck prior to such attack.

ENCOUNTERING OPPOSITION
1-505. Scouts will be governed by the following principles when air opposition cannot be avoided:

ga; Close up.

b) If performing contact scouting or observing gun Ffire take J|
defensive., formation and, make use. of available cloud cover. |

(c) Fly close to water if practicable.
CONCENTRATION

1-506. Scouts will not concentrate upon objective unless all the units composing the objective are
known to have been located, and unless previously directed. Unless otherwise ordered, they will
continue to search to the end of assigned area, even though forces have been located in that area.
If enemy forces other than the primary objective of the search are located in sufficient number
and suitable position to threaten own forces, they should be tracked and the parent vessel inform-
ed as to this action. In any case, the required contact reports will be made.

RENDEZVOUS FOR ATTACK

1-507. When the operation order indicates that scouting units' should rendezvous for attack each
section leader will be responsible for the decision as to proceeding to the contact and rendezvous,
depending upon time and distance involved, weather conditions, and fuel available. All sections for
whom it is practicable should attempt to rendezvous at the contact and should return to the car-
rier immediately if the rendezvous is missed.

INFORMATION TO ATTACK GROUP

1-508. Scouts in contact with the objective of an air attack must be prepared to direct the attack
to the objective by supplying continuous information as to the position of the enemy and by radio
transmissions that will permit homing by the attack group. Scouts watching important forces
should be relieved on station so that continuous contact may be maintained.

REPORTS

,1-509. Contact, amplifying and tactical reports will be made as outlined in the section on Contact
Doctrine, Part One, Chapter 6, Section Two, of this publication.

AVOID DETECTION

1-510. Aircraft making contact shall act to avoid detection by enemy ships unless this avoidance is
definitely no longer appropriate.

SCOUTING UNIT

1-511. The normal peacetime scouting unit will be as designated for the particular type of scouting
and type of aircraft used.
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ORDER OF STATION UNITS

‘1-5%2. The relative order of units in the various forms of scouting will be as specified for the air-
craft type.

SCOUTING ALTITUDE

1-513. For purposes of accurate navigation, scouting altitude should be between 500 ana 1000 feet,
variedto obtain desirable horizontal visibility conditions, in order that there will be a minimum
variation between” surface wind and that at scouting altitude. As no satisfactory drift measuring
instrument s available for scouting aircraft, the estimation of the surface wind, which with prac-
tice can be done with considerable accuracy, must remain the basis of aerial navigation. When dis-
tant from land, the altitude may be increased. Air soundings are generally uniform for large areas
in the open sea. When confident of the wind velocity and direction at higher altitudes, scouts
should maintain the best altitude for visibility.

' Often a change of a few hundred feet will increase horizontal visibility to a marked extent.
Scouts should try various altitudes during the last few minutes of the intercept leg as much better
visibility may be obtained at other altitudes and navigation will be little effected by this procedure.

DEPARTURE

éj514 dAircraft on scouting missions shall take normal departure (Art. 1-402) unless otherwise
irected.
SECTION 11

SECTOR SEARCH
GENERAL

1-515 AIRCRAFT SECTOR SEARCH as employed by aircraft differs from the sector search used
by surface craft. Because of the facts that aircraft scouts must generally start search from a com-
mon origin, that their endurance is limited, and that aerial navigation is subject to greater variables
than surface navigation, the aircraft form of sector search is the only preferred form; however,
search of a rectangular area may be required by the necessities of the situation. The limited fuel
endurance of aircraft and their small value for night search restrict their employment as scouts to
daylight hours, and precludes retirement at assumed objective course and speed during conditions of
low visibility. The action which aircraft scouts should take upon encountering reduced visibility is
discretionary. If the reduction of visibility is such as to affect the thoroughness of the search under
the plan ordered, but not sufficient to create a hazard to flight, aircraft should, if practicable, fly ad-
ditional tracks as necessapr to investigate the area of reduced visibility. When good visibility is
again encountered, operation should be continued as originally planned. If the visibility in a small
area is such as to prevent the safe flight of aircraft, pilots should fly around the dangerous area and
then continue search on the original track. When conditions of widespread dangerous visibility are
met, aircraft should search only the safe area. Upon return to parent vessel or base, report should
be made of areas not searched.

In addition to the usual method of prescribing a sector search area (by means of limiting
bearings), it may be prescribed by means of the angle included between the desired limiting bear-
ings and the direction (bearing) of the median line of the sector; e.g. "search 60-degree sector
whose median line is 085 degrees and radius 75 miles”.

In addition to the usual methods of prescribing a rectangular search area (by means of geo-
graphical co-ordinates, etc.), it may be prescribed as follows:
(1) Prescribe point of origin, and

(2) Define the diagonal by direction (bearing from point of origin) and length. The sides
of the rectangle are the parallels and meridians. Example: “Search rectangle whose
diagonal has the direction (bearing) 145 degrees and is of length 115 miles from point
of origin”.

When search of a rectangular area is prescribed, it is initiated at that side of the rectangle

which is most suitable.
NOTE:— General signals are provided in the SOPUS section of the General Signal Book for pre-
scribing search sectors and rectangles.
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SU3SSCTORS

1-516 When sector search is ordered, the total sector assigned will be divide”™, into sub-sector3, one
for each scouting unit; the radiU3 of the sector is the outward distance of the airplane’s travel and
does not include the range of visibility. Assignment of unit3 to sub-sector3 will be in accordance
with the doctrine specified for the aircraft type involved.

SEARCH WHEN CHORD IS LESS THAN TP/iCS VISIBILITY

1-517 When the length of the maximum chord of the sub-sector is less than twice the visibility,
each unit will search along the median of the seb-sector as illustrated in FIGURE 1-37.

Fig. 1-37
Search when chord is 1e33 than Twice Visibility
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e Search when chord is two to four times visibility

1-518 (a) When the intercept track completes the coverage of the sub-sector:—When the length
of the maximum chord of the sub-sector is greater than twice the visibility, and not greater than
four times the visibility, the first leg will be from the Point of Origin to a point “A” on the max-
imum chord which is located at a distance equal to one-fourth the maximum chord from the rear
side of the sub-sector (see Figure 1-38). The second leg will be along the maximum chord from the
end of the first leg to a point “B” which is distant from the forward side of the sub-sector by the a-
mount used for determining point “A”. The third leg will be plotted to intercept the parent vessel.
To determine if the sub-sector has been completely covered without a fourth leg, it is necessary to
draw a line CD parallel to the first leg and at a distance forward of that leg equal to twice the
radius of visibility. If the intercept track is to the rear of this line, the sub-sector is completely
covered by three legs. However, if the intercept track crosses the line CD, further construction is
necessary to determine the necessity for a fourth leg to cover the sub-sector.

(b) When the intercept track does NOT complete the coverage of the sub-sector and
fourth leg is necessary:— The method of determining the necessity for a fourth leg is illustrated in
Figures 1-39 and 1-40, and is as follows:

(1) Draw a line EF parallel to the first leg at a distance from the first leg equal to the
visibility and toward the forward side of the sub-sector.

(2) Where EF crosses the forward side of the sub-sector, drop a perpendicular to the line
CD intersecting CD at G. .

(3) If the intercept track does not cross inside of or through point G a fourth leg is re-

quired.
(4) The third leg is then drawn from“B” to “G” and a fourth leg: flown from the point
“G” to intercept the parent vessel, (Figure 1-40).

1-519. Sectors with a maximum chord greater than four times the radius of visibility should never
be assigned. The numerous courses necessary to search the entire sub-sector are too involved for
aerial navigation.
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SEARCH
When Maximum Chord Greater Than Twice Visibility but Intercept Track Completes Coverage of

Sector. .
Article 1-518 (a)
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Figure 1-39.
Maximum Chord Greater than Twice Visibility,
Fourth Leg Not Necessary.
Article 1-518(b)
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In an area of anticipated enemy contact where fighter opposition i
cay be encountered, the scouting line should not be formed of in- Jj -
dividual planes. Sections should remain together for defense and to j
expedite rendezvous when contact is made.

CON? IDSNTI AL USF-74
RD2R OF TRACKS TO BE FLOWN

1-520 When searching a sector requiring more than two lags to complete the coverage of the area,
the leg farthest away from direction of movement of the parent vessel (or fleet center), as the case
may be, shall always be searched first.

VISIBILITY |

1-521 A standard of 15 miles visibility will be used in determining tracks flown to cover the sector
unless otherwise directed. i

SECTION HI
SCOUTING LINS
EMPLOYMENT j

1-522 Whenever a flight of aircraft is seeking contact with a surface unit, in the absence of pos-
itive information as to the relative location thereof, aircraft shall employ the SCOUTING LINE to
reduce the chances of missing contact. The primary application ox this principle is to insure the
interception of the parent vessel or own force upon return from a long flight.

~FORMING SCOUTING LINE f
1-523 Preparatory Signal: Leader shades eye3 with hand and looks from side to side.
Execution Signal:  Shake ailerons.

(a) On the signal of execution, following sections speed up to form line normal to the
course with the leading section guide, in relative order a3 specified for the type.

(b) Sections diverge from leader’s ~course until an interval of not more than two miles is
reached. If visibility is low, the interval shill be such that two sections can be seen on each side.

(c) If leader deploys hi3 wing planes on the scouting line, other sections shall similarly
deploy. Distance between planes then becomes that given for sections.

<d) When line is established the guide is center (senior plane).

-£8
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Fig. 1-41
Formation of Scouting Line
SCOUTING LINE RENDEZVOUS
1-524 The plane or section making contact will make a series of pronounced zooms followed by cir-
cling to the left. This signal shall be repeated by all planes in the scouting line. The extreme out-
board planes on each flank will move in toward the contact plane as soon as the rendezvous signal is

observed and join the next inboard plane. No interior unit shall close toward the point of rendez-
vous until all outboard planes have closed in.

The plane or section giving the rendezvous signal may drop a float light and circle around
the float light in order to hold a fixed point for the rendezvous.

59



ICONFIPENTIAL USF-74
SECTION 1V
CONTACT SCOUTING
CONTACT SCOUTING

1-525 TRACKING AND TACTICAL SCOUTING are similar in aircraft scouting.. These oper-
ations may often be combined with aircraft attrition attacks. TRACKING requires contact with
the enemy after discovery, for the purpose of supplying- continuous information as to position and
direction of movement; and intermittent information as to disposition. TACTICAL SCOUTING is
employed for the purpose of furnishing: the 0. T. C., with continuous information as to the detailed
movements of the enemy, in order that he may make his own tactical disposition. It is especially
important that the O. T. C., be kept informed of any changes in the enemy disposition, course and
speed, and bearing and distance of enemy main body from own main body, whenever contact be-
tween surface vessels appears imminent.

DISPOSITION

1-526 Tactical scouts will operate in widely separated small units in order to reduce the probability
of detection, and also to cover the complete enemy disposition. They should remain outside the anti-
aircraft gun range of the enemy and clear of own gun fire, in position best calculated to observe the
enemy while utilizing all possible concealment.

1-527. In shifting from AIRCRAFT SECTOR SEARCH to CONTACT SCOUTING it is normally in-
advisable to attempt to effect any formal rendezvous between searching units. Adequate coverage
and development of the enemy disposition while maintaining the best concealment possible are the
primary considerations. However, in cases where the searching units are not widely separated and,
hence, rendezvous is relatively easy, it may be advantageous to effect it. In so doing, the same princi-
ples as set forth in Article 1-507 apply. Again, where an enemy disposition covers only a small area,
it may be best to recall all adjacent sections with a view to refueling and launching as an attack
group or as relief scouts.

SECTION V
PATROL

1-528 Aircraft assigned the mission of observing and protecting’ areas are designated as PAT-
ROLS.
PRINCIPLES

1-529 Aircraft engaged on PATROL will continue to cover the assigned area until time set for
relief. In patrolling a sector or other area, the principles of aircraft search insofar as method of

coverage is concerned, apply.
GENERAL

1-530. The purposes of PATROLS are to:

(a) Give warning of aircraft, surface, or sub-surface attacks in sufficient time to allow
counter measures to be initiated.

(b) Destroy attacking enemy forces.
(c) Detect, report, and if possible destroy mines in the path of own vessel.
FACTORS APPLICABLE TO ALL TYPES OF PATROLS

1-531. The following factors apply to all types of patrols:

(a) Patrols should be equipped with voice radio.

(b) The enemy force must be reported before it is attacked.

(c) Multi-seat aircraft should be armed with one hundred pound bombs or depth charges,
«,nd machine guns. If heavier armament is carried, the time on station will be materially reduced.



(cl) Recognition signals must be used due to frequent contacts with own surface forces.

(e) Relief Patrols shall be on station at the time set for relief. Units being relieved will
commence return to their parent vessels at the time set for relief, without waiting to be relieved on

station.

(f) Patrolling should normally be done at the airspeed giving maximum endurance.

(g) Unless otherwise specified, the point of origin for all patrol sectors is the Fleet
Center and the tracks flown will be relative to the Fleet movement.

(h) Although each type of patrol is for some designated primary purpose, all aircraft
should be alert to detect, report and destroy any enemy forces encountered.

(i) The sector to be patrolled will be divided into sub-sectors equal in number to the patrol
units available, and patrol units are assigned these sub-sectors in accordance with the doctrine for
the particular type aircraft used.

(j) SECTOR ORIGIN FOR PATROLS — Air patrols and pickets will be stationed initi-
ally relative to the fleet course or other specified sector origin at the time patrols or pickets are es-
tablished. They will NOT be re-oriented on subsequent changes of fleet course unless specifically
ordered by the O.T.C.

ASSIGNMENT OF AIRCRAFT ON PATROL (Additional for Battleship and Cruiser Units)

1-532. When patrols must be maintained in watches, each watch may be made up of one or more
planes from each ship concerned or each watch may be made up of all planes from a part of the

shi”s concerned.

INFORMATION FOR PATROL UNITS (Additional for Battleship and Cruiser Units.

1-533. When aircraft are launched to patrol a given sector, the following will be specified by Gen-
eral Signal unless otherwise known:

(&* 'Number of aircraft to be launched by eaeh unit addressed.

(b) (1)
(2)
(3)
(4)
®)
(c) (1)

Course and speed of moving origin unless fixed origin is specified.
Geographical position of fixed origin when specified.

True or relative limits of sector.

Outer radius in miles if not standard.

Inner radius in miles if required.

Duration of watch and/or number of watches per day.

TYPES OF PATROL
1-534. The types of PATROL are:

(a) OUTER AIR PATROL — This form of patrol is established well ahead of the force
protected to give timely warning of the approach of enemy forces — especially aircraft.

(b) INTERMEDIATE AIR PATROL — This form of patrol is established ahead of the
force protected, with its primary purpose to force submergence, to track and to destroy sub-

marines.

(c) INNER AIR PATROL — This form of patrol is established close to the force protected

for the primary purpose of detecting submarines and mines.

(d) AERIAL PICKETS — This form of patrol is established to sight, report, and track
high altitude air attacks.

(e) COMBAT PATROL — This form of patrol is established over and about the force pro-
tected to destroy enemy aircraft encountered.
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OUTER AIR PATROL

1-535. The primary mission of the OUTER AIR PATROL is to detect, report, and destroy enemy
aircraft scouting or approaching for attack. This type of PATROL is used in conjunction with a
circular screen of surface vessels, and in coordination with the Aerial Pickets and Combat Air
Patrol.

(a) The patrol is formed on the arc of a circle twenty-five miles beyond the outer sur-
face screen. Only that part of the circle from which attack is expected normally will be patrolled.

(b) The arc is divided into sub-arcs in the same manner as provided for Aircraft Sector
Search, and units are assigned these sub arcs as provided in that doctrine.

(c) The Patrol unit will normally be three planes, modified under some conditions to two
planes.

<d) When practicable, a surface vessel in the screen will be designated as reference vessel
for each PATROL unit. Failing this, the senior pilot in each unit will select a reference vessel
in his sub-arc of the surface screen. This Vessel will be sighted as often as necessary to maintain
station and at least once each hour.

(e) Units will patrol along the chord of the sub-arc assigned.

(f) Light conditions should be taken into consideration and the altitude chosen so that
enemy.scout or attack aircraft at low altitudes may be seen.

(@) In the case of other than a circular screen, modification of this plan may be used.
OUTER AIR PATROL
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INTERMEDLVTS AIH PATROL

1-538. The primary mission of the INTERMEDIATE AIR PATROL is protection against enemy
submarines, preventing' them from gaining a favorable attack position. When the submarine has
been reported and attacked, the INTERMEDIATE AIR PATROL should endeavor to keep tile
submarine in sight. This patrol is frequently used in conjunction with the INNER AIR PATROL.
When own surface vessels approach, the location of the submarine should be indicated by repeated
dives and by dropping: float lights. The INTERMEDIATE AIR PATROL is organized as follows
(see Figure 1-43):

(a) The patrol is maintained in sectors sixty degrees either side of the Fleet base course
from five to forty miles from the- Fleet Guide or other specified orisrin.

(b) The patrol unit is the same as for the OUTER AIR PATROL, three or two planes.

(c) A patrol unit should not be assigned a sub-3ector greater than 30 degrees.

(d) The patrolling unit will cover the area in to the outer surface screen or to the five mile
inner radius, whichever is farther from the origin, and will sight a unit of the Fleet after each in-
vestigation of its assigned area.

(e) ~ The altitude, normally, should not be greater than two thousand five hundred feet.
Under certain visibility conditions, however, submarines may be detected more readily at higher
altitude and the patrol should change altitude occasionally to investigate visibility.

INTERMEDIATE AIR PATROL

INNER LIMIT \ \ N\
OUTE?\ SCaSSM, on TO & non \\
MILES FHON WHICH- \ r—

JS FAHTHBST
ORIGIN

Fig. 1-43
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INNER AIR PATROL

1-537. The primary mission of the INNER AIR PATROL is the establishment of a close anti-
submarine and anti-mine screen about the center of the force protected. This protection consists
of a warninglto the surface vessels concerned, and destruction of the submarine or mine by machine
guns or bombs where possible. When a patrollinglaircraft sights a submarine it shall drop float
lights and indicate position of the submarine by repeated dives. During these dives the submarine
shall be attacked with machine guns and bombs. In case a mine is sighted, float lights shall be
dropped and the position of the mine indicated by the patrolling aircraft circling the mine at very
low altitude, just off the water, in a tight turn. When surface vessels have cleared the area the
patrolling aircraft shall attempt to destroy or sink the mine with machine guns and bombs. Delayed
action depth charge bombs where available shall be used by the inner air patrol in the attempted
destruction of submarines and mines.

The patrol is established in accordance with the following principles (see Figure 1-44):

(a) A complete circle of about five miles radius about the force guide as a center is
patrolled in this method.

(b) The patrol unit is the single plane. Each unit is assighed a sector between true bear-
ings from the force guide.

(c) The density of units in the van semi-circle will be approximately twice that of the rear.

(d) The altitude of the patrol depends on the actual conditions of visibility encountered
by the patrol. Variations in conditions of the sea, weather, clouds, haze, and sun glare prohibit the
specifying of any altitude and the patrolling aircraft shall take such altitude as gives the best visi-
bility "under the conditions. It has been found by experience that under normal visibility conditions
an altitude of about 1000 feet is best for sighting of mines and submerged submarines. However,
after detection and marking of location by float lights it will probably be necessary to gain alti-
tude in order to make an effective machine gun and bombing attack: In no case will a pilot proceed
with his attacks until he knows the location of all other planes of the section or formation in which
Jo is operating.

INTERMEDIATE AIR PATROL (MODIFIED)

1-537-3. This is a combination of intermediate and inner air
patrol in one "patrol. The following principles obtained:

(@) A complete circle of about 20 miles radius from the
center of the disposition is patrolled.

(b) Ailrcraft operate singly.
(c) One aircraft patrols the rear semicircle.

(d) Three or four aircraft patrol the forward semicircle,
each responsible for a sector.

(W
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Fig. 1-44
Inner Air Patrol
AERIAL PICKETS
1-538. AERIAL PICKETS are aircraft disposed around a surface formation and beyond the sur-
face picket vessels to sight, report, and track approaching' enemy formations of aircraft until such
time as the enemy formation can be intercepted and attacked by a combat patrol. Any type' of plane

may be used for this purpose. When conditions of weather and sea permit, cruiser and battleship
planes may well perform this duty.

The following considerations should govern in stationing and instructing aerial pickets:

(a) Aerial pickets should (in time of war) operate singly in order that the pilot might gi\
his entire attention to his lookout duties.

—i65 —
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1-540. Aircraft equipped with Radar may be used advantageously |

for scouting, tracking, patrol, and attack. The general princi- 1]

pies laid down in this chapter apply. b
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(b)  Aerial pickets should be relieved of any necessity of performing” navigation. This may
be accomplished in several ways. If the visibility is good, each picket can maintain a station at a
given bearing and distance from a designated vessel of the screen. The aerial picket may be given
a radius on which to patrol, returning at frequent intervals to re-establish contact with a vessel
of the screen to verify position. If light surface vessels are available for stationing a thin picket
circle at a considerable distance from the formation center, aerial pickets may be assigned to patrol
between these surface reference vessels.

(c) Aerial pickets should entirely encircle the surface formation. The vertical and lateral
densities as well as the radius of the aerial picket circle depend upon the number of aircraft avail-
able for this duty.

(d) Under normal conditions of good visibility, aerial pickets stationed at an altitude of
8,000 feet should be able to sight any aircraft approaching between that level and the surface. It is
desirable that the vertical spacing of pickets extend upward to the highest altitude at which the ap-
proach of enemy aircraft may be expected. The vertical spacing between adjacent pickets should
not exceed approximately 6,000 feet.

(e) Aerial pickets, if comprising aircraft of adequate performance and armament,
should be prepared to attack enemy aircraft scouts immediately upon sighting them without waiting
for the arrival of the combat patrol. Any delay might permit information to be transmitted to the
enemy. However, disproportionate losses of aerial pickets should be guarded against.

COMBAT PATROL

1-539. Combat patrols are of two types:

(a) TO DENY ENEMY ATTACK,— In this form of patrol, defending fighters should re-
main concentrated in units of at least -splanes, ift-ordor to hav
trayenemy -air foreea-encountered- The number and type of enemy aircraft expected governs the size
.of the patrol unit. If enemy bombing attacks are anticipated, it may be necessary to retain the en-
tire fighter strength available as one patrol, relying upon aerial pickets to report enemy aircraft
in sufficient time for the patrol to engage the bombers before they have delivered their attack. Pa-
tll'ol a’:\ltitude will normally be between twelve and twenty thousand feet, and above the level of broken
clouds.

(b) TO DENY ENEMY OBSERVATION — In this form of patrol, it is expected that
enemy aircraft encountered will be limited to patrol or scout planes. Small patrols will increase the
number of patrolling units available, and since a small unit of fighters should be sufficient to destroy
isolated scouts or patrol planes encountered, a three or four-plane unit is normally desirable.

Patrols may be assigned to definite sectors, or may conduct a continuous patrol about
the force being screened.

Patrol altitude will be from seven to ten thousand feet, or below broken cloud layers or
overcast;

* |-5HD
* CHAPTER 8
TACTICAL DOCTRINES
SECTION |

CRUISING DOCTRINE
PRELIMINARY INSTRUCTIONS
1-600. Prior to take-oiT, squadron pilots should be given:
(a) OWN FLEET INFORMATION
(1) Disposition and composition.
(2) Fleet guide bearing, distance, and speed.
(3) Carrier prospective movements (Point Option).

U )
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(b) ENEMY FLEET INFORMATION
(1) Expected (or known) composition and location of forces.
(2) Enemy'’s intentions, estimated or known.
(3) Positions of neutral vessels.
(c) GENERAL INSTRUCTIONS

(1) Relative to attack on or concealment from enemy forces sighted.
(2) Relative to radio discipline, requirements as to contact and engagement reports.
(d) NAVIGATIONAL INSTRUCTIONS

(D Navigational data, wind, etc.
(2) Required time of return to base or carrier.

NOTEi Before any aircraft unit is launched for a tactical mission its com-
mander shall ascertain that all pilots of his command are in possession
of such of the information enumerated above as is available and obtain-
able at the time.

CRUISING FORMATIONS — GOVERNING FACTORS

1-601. (a) The formation must be capable of quick conversion to any offensive or defensive form-
ation.

(b) The formation must afford minimum strain, and fatigue incident to formation keep-
ing, but consistent with tactical concentration, and the tactical situation.

(¢) Under war conditions airplanes proceeding in company shall take such disposition as
affords mutual support, maximum protection against air attack and is consonant with the mission
assigned. When the mission is one of attack the disposition shall be such as to permit prompt
execution of the attack.

TYPES OF CRUISING FORMATIONS

1-602. Three satisfactory cruising formations are:

(a) Free cruising formation, a simple modification of division echelon of vees. (Par. 1-302)
flown with open distance, suitable for use by all types.

(b) A-B-C formation (Par* 1-806), an open formation especially adaptable to small planes.

(c) Vee of vees formation (Par. 1-303), flown with open distance, especially suitable to
large planes.

SHIFTING LEAD — TEMPORARY

1-603. The squadron commander will normally retain the lead of his squadron throughout the flight.
If for any reason he desires to leave the formation temporarily, he will pat himself on the head,
point to his number two and hold up one finger. Leader will signal course to be steered in his ab-
sence by holding forearm erect, hand open, and “chopping” in the direction to be steered. If he
desires formation to circle, he so indicates by rotary motion of the forefinger held vertically down
and rotated in the horizontal plane. Number two acknowledges by a nod of the head. Leader
then “blows a kiss’ and leaves formation.

SHIFTING LEAD TO SECOND DIVISION

1-604. (a) ™ If the squadron leader wishes to leave the formation and have the leader of the
second division take the lead, he will pat himself on the head, point to his number two and hold up
two fingers. Number Uvo acknowledges by a nod of the head. The leader then blows a Kkiss
and leaves the formation. Number two then directs number three to cross over .into the opposite
echelon and back as a signal to the second division leader. After making this signal, number two
will lead the first division off to one side to lose distance and fall in astern of the second division.
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When the first division is approximately in position astern of the second division, number two
followed by number three will break off and take position as the last section.

(b) If the squadron leader of a squadron of two or four plane divisions (VCS) wishes to
leave the formation, he will: .

(1) Signal the following divisions in to close distance.

(2) Point to the leader of the division which he desires to take the lead and hold up
one finger.

(3) “Blow a kiss" and pull clear with his division.

(4) Turn over lead of his division to second section leader of first division who will
haul out with the first division and fall in as last division of the squadron.

SHIFTING LEAD — FORCED LANDING

1-605. (a) If any plane in the first section has a forced landing’ the other two carry out section
procedure for the emergency; the leader of the second division, takes command; the leader of the
second section takes command of the first division and falls in astern of the second division.

(b) In squadrons of two or four-plane divisions, if a plane of the first division has a forced
landing, the remaining plane or planes of that division carry out the forced landing procedure, the
senior remaining division leader taking command of the squadron.

LOOKOUT DOCTRINE

1-606. (a) Aircraft formations and dispositions will maintain lookout either as a part, or in
advance, of the main body of aircraft in order to:

(1) Insure immediate and effective announcement to all units of the sighting of
enemy surface or air units, and their adequate observation.

(2) Insure location of the objectives of the operation or observation of the area
covered.

(b) This doctrine is based on the principle that in every formation each section (two
planes or three planes) will maintain a look-out covering all points of the sphere.

(1) THREE-PLANE SECTIONS — The personnel of the leading plane observes all
the space forward of the beam (forward hemisphere). Wing planes observe all the space in the
hemisphere towards each other from 0 degrees to 180 degrees relative, and from directly overhead
to directly underneath. In multi-place planes the space assigned to each plane should be subdi-
vided among the available members of the crew.

(2) TWO-PLANE SECTIONS — In two-plane sections, each observes the hemi-
sphere towards the other from 0 degrees to 180 degrees relative.

It is essential that the assigned observation area be scanned in a systematic manner. A
good plan is to draw imaginary vertical circles subdividing the hemisphere into about eight sectors
and then to scan each sector from zenith to nadir. Sometimes it is helpful to focus the eyes on
a distant object such as a cloud or the horizon in order to accomodate the eyes properly for see-
ing an airplane at a distance.

SECTION 11
CONTACT DOCTRINE

CONTACT WITH SURFACE SHIPS

1-607. Pilots sighting ship should immediately estimate true bearing and distance and mark
locationtWith respect to cloud formation, bearing of the sun, or other ships. He should then endeav-
or to point it out to his section leader. If the latter immediately sights the ship, he will in turn
point it out to the squadron commander, if not, the wingman concerned shall do so. Since radio
traffic is always reduced to a minimum during tactical periods simulating war, reports to the unit
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commander should be made by flying alongside and pointing: or signaling the report by hand signals.
A pilot leaving station to report in this manner should notify his section leader, if a wing man, or
his number two man if a section leader by giving the leaving formation signal — “blowing a kiss”.
When this signal is acknowledged by a nod of the head, the pilot boncemed breaks off and flies
directly into position to make the report.

CONTACT WITH AIRCRAFT.

1-608. (a) DANGER OF ATTACK NOT IMMINENT — The procedure is the same as that in
the preceding paragraph — sighting a ship.

(b) DANGER OF ATTACK IMMINENT — Since time is all-important, plane sighting
enemy should immediately give break-off signal, leave formation without obtaining specific permis-
sion and dive past the formation to the vicinity of the squadron commander, giving the “attacked”
signal — rocking wings from side to side, both during the approach to the squadron commander and
after arrival in his proximity. The signal “violent rocking of wings” means, when given by the
squadron commander, “attack” ; given by any junior, “We are about to be or are being attacked”.
Supplement by radio alarm and burst of gunfire.

(c) COMBAT ORDERS — When in contact with enemy aircraft, unless use of radio is
specifically prohibited, voice radio may be freely used by the pilot sighting enemy aircraft, and by
the tactical commanders of the aircraft units in the proximity of the contact.

(d) MUTUAL ASSISTANCE — Airplanes in the same area shall take such steps to
assist each other in repelling hostile air attack as time, the assigned mission, and their char-
acteristics permit.

CONTACT REPORTS

1-609. The importance of promptness and accuracy in making Enemy Information Reports cannot
be over-emphasized. To this end the pilots of all Fleet aircraft must become and remain thorough-
ly conversant with the procedure for the submission of “Enemy Information Reports,” “Contact”,
and “Tactical” or “Amplifying Reports”. - .

1-610.

distance

all pertinent information concerning the enemy such as disposition, composition and maneuvers of
the battle line, launching of aircraft, maneuvers of light forces, etc. If no changes develop in
the tactical situation, scouts will so report every fifteen minutes. It is particularly important that
information be supplied concerning the relative grouping of enemy forces such as may give indica-
tion as to probable direction of the enemy deployment.. Ordinarily planes of designated heavy
cruisers may be detailed for tactical scouting during the approach, and carrier planes detailed dur-
ing the engagement. Fast carrier scouts with long endurance are particularly suitable for assign-
ment.

1-611. Aircraft shall be equipped with suitable message bags and personnel instructed in accurat-

elty dropping them, so as to provide for delivery of necessary reports by message dropping in case
of radio failure, or when radio silence is to be maintained or delivery of reports is so ordered.

ACTION ON CONTACT

1-612. An airplane sighting an enemy submarine when in visual contact with own vessels shall in-
dicate the position of the submarine by repeated diving, shall attempt to destroy the submarine by
bombs and machine gun fire, and mark the spot with float lights.

1-613. An airplane sighting a mine in the path of, or near own vessels, shall indicate the position
of mine by circling the mine at low altitude, and attempting to destroy it by machine-gun fire.

1-614. Airplanes in the same area shall take such steps to assist each other in repelling hostile air
attack as time, the assigned mission, and their characteristics permit.
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SECTION HI
« ATTACK DOCTRINE
MISSIONS OF AIRCRAFT

1-615. _ Airplanes will carry such special equipment and armament as may be required for the
execution of the mission assigned. Aircraft may be employed to perform the followingl attack
missions:

(a) To destroy enemy surface craft.
(1) Capital ships — by bombs or torpedoes-
(2) Light forces — by bombs, or machine guns.
(b) To reduce battle efficiency of enemy surface craft.
(1) Capital ships — by bombs or torpedoes.
(2) Light forces — by bombs, or machine guns.
(c) To disrupt enemy fire control.
(1) All types— by bombs, machine guns, and use of smoke.

(d) To force enemy to maneuver, to join or break off engagement, or otherwise to con-
form to our will.

(1) By use of bombs, torpedoes, or machine guns.
(2) By threat of use of weapons in (1). -
(3) By use of smoke.
(e) To deny enemy use of the air.
(1) By destruction of enemy carriers, tenders, and bases.
(2) By destruction of enemy aircraft.
PRINCIPLES OF ATTACK [

1-616. (a) Aircraft attack may be opposed by:
(1) Anti-aircraft gun fire.

(2) By aircraft. |
The approach, attack, and retirement must be accomplished in such a manner as to
reduce the effectiveness of this opposition.
(b) No air attack should be made without support of some kind, viz:

SUPPORT OF ATTACK I
(@) NATURAL

1-617. Aircraft have the following means available for self-support:

(1) SUN GLARE — May afford little concealment during approch, but effectivel
hampers anti-aircraft fire against dive bombers from the unit being attacked.
Affords excellent concealment during approach of torpedo planes in early morn-
ing or late afternoon.

(2) CLOUDS. — Afford excellent concealment for bombing and strafing aircraft esr
peqially hs outlined under low ceiling attacks. Thin layers of clouds may con-
ceal horizontal bombers from surface visibility without preventing bombers
from seeing objective.

(3) RAIN SQUALLS — Afford concealment of dive bombing and strafing airplanes
during approach.

— 70—
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(b)

(c)

(4)

DARKNESS — Twilight or moonlight may permit surface craft to be seen when
aircraft are invisible. Torpedo attacks at twilight may be delivered effectively
from off-sun direction.

ARTIFICIAL

(1)

()

SMOKE SCREENS — LOW — Afford the primary mean3 of concealment for
torpedo planes. May also be used to cover straffing attacks, and retirement of
dive bombers.

SMOKE SCREENS — HIGH — May be used to support approach of horizontal
bombers, by denying observation and gun fire from some enemy screening ves-
sels. .

MANEUVER

(1)

(2)

3)
(4)

(5)

(6)

(1)

(8)

HIGH ALTITUDE APPROACH — Open formations will be almost invisibile
above certain altitudes, while themselves readily able to approach and attack.
Under clearest atmospheric conditions, this level may be as high as twenty-five
thousand feet — under hazy conditions it may be much lower. Straight flying,
without maneuver enhances the value of this concealment.

HIGH SPEED APPROACH — Highest practicable speed, consistent with the
mission at hand, and permitting proper concentration and mutual support should

be employed.

ZIGZAG APPROACH — Tends to hamper enemy anti-aircraft fire, but should
not be used until after discovery by defending anti-aircraft batteries.

DIVIDED ATTACK — In delivering dive bombing attacks, units attacking the
same target should endeavor to vary the angle of approach in such manner as to
avoid enfilade fire. Divided or three-way attacks tend to hamper enemy return
fire( but this consideration should not outweigh the principles of speed and sur-
prise, and does not justify additional exposure to enemy anti-aircraft fire nor
Jeopardy of concealment while maneuvering to attain positions for divided at-
tack). If complete surprise be effected, DIVIDED ATTACK tends further to har-
ass enemy anti-aircraft control and fire. If surprise be not effected, DIVIDED
ATTACK permits additional anti-aircraft batteries to be bought in action, and
is of doubtful value. , ,

COORDINATION — of horizontal, dive bombing and strafing attacks tends to
disrupt enemy morale, divide and hamper enemy return fire and fire-control, and
reduce effectiveness of defense. When several groups are to attack in succession
continuous attack prevents repair to damaged material and replacement of per-
sonnel casualties, and destroys morale.

DECEPTION — It is to be anticipated that the first aircraft seen from a surface
disposition will be fired on as soon as seen. This action may tend to draw the
attention of all surface lookouts and batteries to the aircraft unit under fire. The
use of a decoy attack group to draw attention and fire away from the main at-
tack forces should be considered under conditions of high visibility.

STRAFING SUPPORT — Since all anti-aircraft control stations are extremely
vulnerable to machine gun fire, most effected support of heavy bombing or tor-
pedo attacks can be afforded by strafing of enemy anti-aircraft gun crews and
control stations. Such supporting fire should normally be directed at screening
vessels in the path of our heavy attack, rather than at the objective.

EARLY BREAK-UP — Early break-up of attack disposition into attack units
reduces maneuvering while within sight or tactical contact with enemy forces,
thus reducing chance of detection and aerial counter attack. When several enemy
units are to be brought under simultaneous fire, early break-up into attack units
facilitates coordination.



CONFIDENTIAL USF-74

(9) TACTICAL CONCENTRATION — There is ever present the imperative need for
.actical concentration. Minimum interval between planes in a dive bombing attack reduces effect-
iveness of enemy return fire, providing' the attacking plrines do not present an enfilade target.

CH HIGH SPEED RETIREMENT ON ZIGZAG COURSES — reduces effectiveness
(to) of enemy anti-aircraft lire. Retirement for dive bombers and strafing planes
should be made at lowest practicable altitude, thus giving maximum speed, mini-
mum time in sight, and maximum hazard to enemy surface force from their own

(11) RETIREMENT BEHIND NATURAL OR ARTIFICIAL SUPPORT — Low cloud
ceilings, rain squalls and smoke screens may be used to cover retirement.

THE APPROACH

1-618. The approach formation should provide for-:

(a) The least possible degree of visibility from the surface or the air. Contributing con-
siderations are:

(1) Highest practicable altitude.

(2) Greatest spacing consistent with tactical control and proper developement of the
attack.

(3) Highest speed consistent with (2) above.
(4) Minimum maneuvering during approach.
(5) Use of artificial or natural concealment.
(b) Maximum degree of protection from hostile fighters consistent with (a) above.
APPROACH FORMATION * '

1-519. (a) For dive bombers, an A-B-C, or open echelon formation, with distance between planes
from ten to twenty times the wing span, approaching at maximum speed from the highest practic-
gblde a_Ititblide, with minimum change of course or maneuvering (until brought under enemy fire),
is desirable. - .

(h) For horizontal bombers, an open approximation of the attack formation to be em-
ployed, with the planes separated by from eight to ten times the wing span, is preferable. As this
formation will generally be some form of VEE, better protection against hostile fighters is thus
afforded. The slower speed of horizontal bombers makes this defense consideration more vital
than for dive bombers approaching at maximum speed.

THE ATTACK

1-620. (a) For dive bombers the attack must be delivered at maximum speed, directly from the
approach formation, without maneuvering, and preferably on the approach course. Division of
forces for fire distribution should be covered by doctrine and should be accomplished during the
approach and early stages of the dive. Detailed instructions for the dive bombing attack appear in
Chapter 11 of Part Il of this volume. n*

~ (b) For horizontal bombers, the attack must be made with minimum change of formation
or course after coming in sight contact of the enemy. Detailed instructions for the attack are cov-
ered in Chapter IV of Part Il of this volume.

TIHHE RETIREMENT

1-621. Retirement must be made at maximum speed, on zigzag courses, and with rapid changes
of altitude. Formations will be opened to reduce effectiveness of anti-aircraft fire, or closed for
defense against enemy fighters in accordance with the actual opposition encountered. The oppor-
tunity to use clouds or smoke concealment to cover retirement must not.be overlooked.

Dive bombers should continue to lose altitude following pull-out, using the increased speed
ined thereby to expedite retirement.. Such low flight increases hazard to enemy surface craft
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Immediate rendezvous of two or three airplanos during retire— 3
ment IS imperative when fighter opposition is encountered, in order I
to increase the volume of defensive fire.
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by exposing them to anti-aircraft fire directed at retiring planes. When necessary to pass close
aboard screening vessels, they should be brought under machine gun fire.

LIGHT FORCE ATTACKS

1-622. Light aircraft may be employed to make dive bombing and machine gun attacks on sur-
face vessels under the following circumstances:

(a) As part of a coordinated aircraft attack on enemy capital ships.

(b) As atask group whose objective is the vessels of tha screen over which the heavy
bombers must pass to reach their objective.

(c) As atask group whose objectives are the enemy light forces.
(d) When operating as an Inner Air Patrol against submarines.

STRAFING OF SURFACE TARGETS

1-623. Strafing of light cruisers, destroyers, submarines, and
smaller vessels may be expected to do considerable damage. Against
destroyers free to maneuver radically, machine gun fire may be more
effective than bombs. A series of short steep dives, started from
an altitude of 3,000 feet, with fire directed against engine room
hatches, torpedo tubes, and exposed personnel will prove most
effective. Attacks delivered from ahead or astern reduce the effective-
ness of enemy anti-aircraft fire.

Strafing attacks against larger vessels will be effective against
exposed personnel such as A.A. gun crews and may be used ahead of

torpedo and bombing attacks to reduce opposition. -
N is?!
maylje tfrestToler
at high speed, or considerably dispersed, and thus free to maneuver”~dicaJi®macWpe”iTtffire may
often be more effective-than, bombs.. A series of short .steep.” altitude of
approximately 3000 feet, with fire directedjag&in-» and gun and torpedo crews,
will prove most effective. . reduce the effectiveness of enemy

anti-ai. [ "Mt A | ANd | 2NN i~ tfAs* M am st gun, torpedo, and ship control personnel.

ATTACKS AGAINST SUBMARINES

1-624. Owing to the probable absence of effective anti-aircraft fire from submarines, attacks on
them may be made from comparatively low altitudes and at close range, thus affording greater
accuracy in bombing and macliine gun fire. The danger of fragments, both from the bombs of the
planes ahead and from one’s own bombs should be kept in mind unless aircraft depth charges or
delayed action fuzes are used. -

LOW CEILING ATTACKS' *

1-625. Under conditions of low ceiling, or whenever a solid overcast exists at heights above two
thousand feet, bombln\g>59nd strafing, attacks can be made from cloud concealment.

A properly executed diving attack from the base of a cloud layer offers excellent chance of
surprise, and probable minimum effectiveness of enemy anti-aircraft fire.

The attacking unit take3 an echelon formation, well closed up, with each plane stepped up,
and only slightly on the quarter of the next ahead. All planes, except the leader, are continuously
in the cloud layer, and unable to see the surface or be seen. The leader flys in the base of the
clouds, being able to see just sufficiently well to make his approach upon the target. Attack is
made by a diving turn away from the echelon, thus affording following planes an opportunity to
gain some distance at the start of the dive.

_73-—
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ANTI-AIRCRAFT BOMBING

1-626. Large formations of heavy planes, especially horizontal bombers or torpedo planes just
prior to release of bombs or torpeclos, offer an excellent target for light bombs. Formations of
light planes, armed with large numbers of small bombs (3 to 5 pound, with super-sensitive impact
fuse) may reasonably expect to obtain a number of direct hits by diving or hover attacks. (The
use of larger bombs, with time fuses, may prove preferable).

When defending fighters intercept heavy bombers just prior to reaching objective, it may
well be that this form of attack will be the only means at the disposal of the light planes. This
form of attack also offers that advantage of comparative safety from enemy free machine gun fire,
as release may be effected above accurate machine gun range.

SECTION IV
DEFENSE DOCTRINE

DEFENSE AGAINST ANTI-AIRCRAFT FIRE
1-627. A squadron should be guided by the following instruction when subjected to anti-aircraft
fire:

(a) Flight within range of anti-aircraft batteries should be made at such an altitude as to
render detection by surface lookouts highly improbable. Full use should be made of the sun and
clouds for concealment.

(b) Cruise in and make all attacks from an open formation.

(c) Avoid unnecessary maneuvers such as excessive rocking of wings, as these aid detec-
tion by producing sun flashes on the wings.

(d) Make approaches and attacks at high speed.

(e) Recover from attacks at high speed arid in general direction away from the enemy's
main anti-aircraft strength, zigzaging during the retirement and utilizing the remaining altitude
to maintain a high speed. >

(f) During retirement avoid passing an enemy vessel close aboard unless it is decided to
bring such vessel under machine fire.

(g) Normally the volume of enemy fire from surface vessels i3 a minimum either di-
rectly ahead or astern.

(h) If the vessel attacked is engaged with our own vessel at short range, attack on the
engaged side.

(i) When the attacking plane remains at a low altitude during retirement within the en-
emy screen, it is probable that enemy vessels cannot open fire on the retiring plane without en-
dangering other vessels in the screen.

DEFENSE AGAINST AIRCRAFT
FORMATIONS

1-623. In general the best defensive measures are:

(a) CONCEALMENT — Employing high altitude, high speed, open formations with mini-
mum maneuvering and maximum use of natural concealment.

(b) FIGHTER PROTECTION or ESCORTS — Should always be employed when avail-
able. Presence of escorts will not prevent enemy fighters from pressing home one attack, but will
prevent repeated attacks against the formation.

(c; CONCENTRATION of defendingmachine gun fire. The most effective use of free
gun protection by a formation of planes lies in mutual support against planes attacking in blind
sectors. A plane becoming separated from its formation, and thus deprived of mutual support,
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will fall easy prey to attacking fighters, or will at best be forced to abandon its mission in order
to use its armament. -

SINGLE PLANES .-

1-629. As with formations, the most effective defense against enemy fighters lies in speed and
concealment. A two seater brought to action by fighters has little hope of defense except by
circling in such a manner as to give a steady gun platform for the free gunner and preventing
any fighter from gaining a position under the tail. If possible to gain a position close to the
water or ground before being brought.to action, it should be .done, but a radical dive while en-
gaged will prevent the free gunner from firing, and will present an easy target to the attackers.

THE LUFBERRY CIRCLE

1-630. Preparatory Signal: Leader circles hand horizontally.
Execution Signal: When leader circles.

Most planes are extremely vulnerable to attack from directly astern. Hence effort must be made
to prevent opposing fighters from attaining this position. In the Lufberry circle, (the only de-
fensive formation available to fighters), each plane is in a position to bear on an enemy plane
occupying this position with respect to another plane of the circle. As the name implies, it is a
circle of three or more planes in a tight turn, spaced equidistantly about the circumference. A
plane attacking one plane of the circle must of necessity fall directly in the line of fire of the fol-
lowing plane. Two-place or multi-seater planes may also use this circle to advantage to afford mutual
support when attacked. Guns of all planes will thus be able to bear on any enemy attacker seek-
ing to obtain positions under the tails of planes in the circle.

CHAPTER 7
.............. COMMUNICATION DOCTRINE G

COMMUNICATIONS

1-700. (a) Standard procedure, as laid down by current Communication Instructions, U. S. Navy,
governs all voice and key transmissions. The degree of radio discipline to be observed, calls to be
used, type of transmission to be employed, and special communication instructions to  followed will
be ordered for each operation. In general, all radio transmissions for which hand signals may be
substituted, or which may be covered by doctrine or instruction prior to take-off must be avoided.
Radio transmission reveals what frequencies our forces are using and permits the enemy to jam
those frequencies. Strategic a3 well as communication security may- also be jeopardized. Hence the
rule: “If possible, avoid radio transmission.”

<> Means of reducing radio traffic are: use of visual signab, flag hoists and deck panels
by ships, and message dropping by planes. Small sand bags, with message compartments, are avail-
able for this purpose

(c) In situations where advantage of speed outweigh the desirability of security, when in
contact with enemy aircraft, the omission of formal calls and procedure in voice transmissions is
considered justified, relying for authentication upon the recognition of voices of pilots or special,
easily memorized code words.

RECOGNITION SIGNALS e e * el .. b

1-701. No thoroughly satisfactory means of aircraft b
making known their identity has yet been evolved. The J
best practice is to remain out of sight and out of anti- -

aircraft range of own forces as much as possible. Recog- =
nition signals are promulgated by proper authority.

Strict compliance with the signals is necessary. When

the approach procedure is not known come in at an in-
offensive altitude and from an inoffensive direction, nor-
mally 1,000 feet and from abaft the beam in case of ships
and with wheels down. Immediately upon being challenged
turn away until the challenge is answered and acknowledged.

LIV
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INTER-PLANE SIGNALS

1-702. Hand System of Morse Characters.

A ready method of signaling: is the use of the hand to send dots and dashes. A closed fist repres-
ents a dot, and an open palm a dash. Use of hand, tapping upon windshield or fuselage, with spac-
ing of taps corresponding to spacing of key sending, may be used.

RADIO FAILURE SIGNALS

1-703. (a) Pilot or radioman taps earphones followed by holding his nose (bad odor) meaning
“radio out of commission."

(b) Pilot or radioman taps earphones followed by patting head meaning, “lI have taken
over communications.”

(c) Pilot or radioman taps earphones and nods head meaning, “radio is now in commis-
sion.”

(d) Taps earphones and points to plane called meaning, “you are being called by radio.”

(e) Press closed fist and thumb meaning, “check microphone button and keys.”
In event of a radio failure of the leader’s plane his duties, as regards communications, devolve on
the next senior. The number two plane of the leader’s section should endeavor to relay all importr
ant information to the leader by means of visual or blinker signal.

CHAPTER 8
FORCED LANDING PROCEDURE

1-800. There are two nrescribed nrocedures for forced landings of airplanes: the NORMAL
FORCED LANDING PROCEDURE AND SIGNALS (Procedure No. 1) and the WAR-TIME
FORCED LANDING PROCEDURE AND SIGNALS (Procedure No. 2).

1-801. The NORMAL FORCED LANDING PROCEDURE (No.l) will always be USED IN
TIME OF PEACE, regardless of the degree of radio silence which may be imposed during tacti-
cal exercises. This procedure may be amplified as necessary to cover local conditions or special
operations. It will be used in time of war when prescribed by competent authority, as during op-
erations when contact with the enemy is improbable.

1-802. NORMAL FORCED LANDING PROCEDURE AND SIGNALS:

Procedure No. 1

(a) A copy of this procedure will be carried in the cockpit of all Naval airplanes. It will
always be used in time of peace regardless of the degree of radio silence which may be
imposed during tactical exercises. It may be amplified as necessary to cover local con-
ditions or special operations.

(b) Visual forced landing signals as prescribed below will be made by the personnel of a
disabled Naval airplane when in company with other aircraft or within visual signal
distance of a surface vessel.

l. Prior to forced landing.
DAY — Bend arm across forehead (weeping).
NIGHT — Fire red Very star.
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1. After forced landingl

SIGNAL MEANING TO AIRCRAFT MEANING TO SHIP
DAY — One arm vertical Slight damage; can proceed Slight damage; can proceed
NIGHT — White Very Star shortly; wait if practicable shortly; do not wait for me.
DAY — One arm horizontal Long delay; need mechanic Long delay;, need mechanic
NIGHT — Green Very Star and tools; will then be able and tools. Stand by until
to proceed to base tinder I am ready to return to base.
own power; do not wait for
me.
DAY — Two arms vertical Need tow, or plane will have Need tow, or plane will have
NIGHT — Green or White to be disassembled and to be hoisted; pick me up.
Very Stars hauled back to base; do
alternated not wait for me.
DAY OR NIGHT — No Signals Emergency; immediate dan- Emergency; immediate dan-
at all or Red Very ger to personnel; land and ger to personnel; send as-
Star. assist if possible. sistance immediately.

Aircraft or surface vessels noting the above signals shall be guided accordingly.

(c) When airplanes are in company and forced landing occurs, the duties as “stand-by
plane” shall be assumed as follows: When airplanes are proceeding in pairs, either stands by the
other in the event of forced landing. When air planes are proceeding in section, number three plane
stands by numbers one or two; number two plane stands by number three. This will be varied as
necessary to provide that the stand-by plane is equipped with radio if such a plane is available.

(d) The disabled plane, the stand-by plane, and the third plane of a section will, in case of
a forced landing, be guided by the following instructions:

Conditions under which

emergency occurs Plane Procedure
Overland or within glid- Disabled Gives forced landing signal; proceeds toward best landing
ing distance thereof. Plane area available. Reports landing by radio to parent vessel,
. base, or such other unit as may be in position to render
J immediate assistance. After landing gives required arm or

Very signal and makes required reports. (See arts. 1331,
1333, and 1334 Buaer Manual).

Stand-by Accompanies disabled plane until landing is made and is
Plane then governed by arm or Very signal received. Makes radio
report required above to parent vessel, etc., if disabled

plane is unable to do so.

Third Signals forced landing to senior pilot in immediate vicinity.

Plane If time element permits, investigates landing areas, select-
ing best available and directing disabled plane to that area.
After landing of disabled plane, actions are governed by
arm or Very signal received.

At sea — for seaplanes Disabled Gives forced landing signal. Reports landing by radio to
and landplanes unable Plane parent vessel, base or such other aircraft or surface vessel
to reach land or parent as may be in position to render immediate assistance, ob-
vessel. taining'bearing thereof. If disabled plane is land plane,

broadcasts “CRASH-CRASH” in plain English, giving
location. Attempts to land close aboard off windward bow
of be~t available surface vessel for rescue operations.
Gives required arm or Very signal.
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‘onditions under which
emergency occurs Plane Procedure
At sea— for seaplanes  Stand-by Make radio report required above to parent vessel, etc., if
and landplanes unable Plane disabled plane is unable to do so. Render such aid to per-
to reach land or parent sonnel as situation requires. Remain with disabled plane
vessel. until forced to leave by exhaustion of fuel, or until person-

nel is rescued, maintaining sight contact except as essential
to summon aid. Keeps rescue craft informed of position
and general situation by radio.

Third Signals forced landing to senior pilot in immediate vicinity.
Plane Summons aid as necessary by flying several times across
the bow of nearest surface vessel, opening and closing the
throttle and then flying in the direction of the plane in dis-
tress. The signal shall be repeated until the ship has ack-
nowledged by following the plane. If possible, remains in
sight of surface vessel until the vessel sights the plane in
distress. All planes resort to the use of available pyro-
technics as necessary to attract attention of surface vessels.

1-803. WAR-TIME FORCED LANDING PROCEDURE.
Procedure Number Two:

The pilot of a disabled plane will:

(X) Seek to land in friendly territory.

(2) If over water attempt to land on carrier if in land plane, or ofr windward bow of
nearest disengaged friendly light vessel.

(3) Sink plane if it is in danger of failing into enemy hands or cannot be salvaged.

(4) Destroy confidential and secret publications "if there is danger of their falling into
enemy hands.

(5) Make no radio or pyrotechnic signal except to report information vital to the suc-
cess of own forces.

RESPONSIBILITY OF SENIOR STAND-BY PILOT
1-804. In arcclification of the above procedure prescribed for forced landings at sea the following
instructions shall apply to carrier based aircraft:

(a) It shall be the responsibility of the senior stand-by pilot to report to the base or car-
rier by radio as soon as practicable after a forced landing at sea the following infor-
mation.

(1) Identification of disabled plane.

(2) Location of forced landing.

(3) Apparent condition of personnel.

(4) Landing facilities for rescue aircraft.

(5) Approach conditions for land or surface rescue operations.

(b) The senior pilot shall handle all voice communications and shall detail another stand-
by plane to establish communication on key frequency if available. The latter plane
shall act as a radio beacon by sending “MQO’s” to guide the rescue planes or vessels
to the disabled plane.

DEPARTMENT OF COMMERCE DISTRESS SIGNALS

805. For the use of Aircraft, Battle Force pilots when no naval facilities are available, the fol-
ding information from the Department of Commerce “Air Traffic Rules” is supplied:
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(a) DISTRESS SIGNALS — The international signal “SOS" by radio; in radiotelephony,
the expression “MAYDAY” corresponding to the French pronunciation of the expressions‘M'aidez.”

(b) FORCED LANDING SIGNAL — When an aircraft is forced to land at night at an
airport, it shall signal its forced landing by making a series of short flashes with its navigation
lights if practicable to do so.

CHAPTER 9
SECTION |
SMOKE SCREENS

GENERAL

1-900. Smoke screens, while often of great tactical value, may work to the detriment: of our own
forces in a rapidly changing situation. For this reason smoke must not be laid except by orders
of the O. T. C,, or in accordance with approved operation orders. Wind has such a marked influ-
ence on the success of smoke laying operations that it must always be given major consideration.

SAFETY PRECAUTIONS FOR PEACE TIMS

1-901. Smoke screens, unless specifically authorized, are prohibited when submarines are oper-
ating in the vicinity, and during darkness or low visibility. No aircraft shall fly through smoke
screens or curtains except when approaching for or withdrawing from actual or simulated torpedo
attack.

AIRCRAFT SMOKE LAYERS
1-902. Aircraft laying smoke have the following advantages as compared to surface vessels:
(@) Curtain may be laid very rapidly.
(b) Target presented to gunfire is small.
(c) Time under gunfire is short.
(d) Speed of aircraft presents greater fire control difficulties for enemy.
(e) Many screens are laid outside of effective anti-aircraft range.
(f) Valuable surface units are not hazarded by close exposure to the enemy.
(g) Better view of the general situation.
Disadvantages are:
(a) No facilities for rangefinding.
(b) Poor facilities for obtaining bearings.

(c) Mooring board problems, with regard to relative movement of forces and the effect of
wind on the smoke curtain, present great difficulties because all factors must be esti-
mated and the pilot must divide his attention between flying and working the problem.

(d) Visual signals between aircraft and surface vessels are unsatisfactory.

(e) Voice radio communication is the only satisfactory means of liaison between surface
vessels and aircraft for smoke laying operations. Keyed messages will usually be too
slow.
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SECTION 11
TYPES OF SMOKE SCREENS
TYPES OF SMOKE SCREENS

1-903. The following- are types of smoke screens. Many of these screens should not be used unless
our aircraft can provide the 0. T. C. with continuous tactical information of the enemy. The effec-
tiveness of screens is further greatly enhanced if the enemy is denied such aircraft tactical infor-
mation.

(&) TO COVER DEPLOYMENT OF OWN MAIN BODY— (See Figurel-45). Smoke is
laid at least 10,000 yards ahead of our own Main Body and normal to the general bearing: line. There
should be a strong wind component toward the enemy forces in order that own Main Body will
not enter the smoke. Continuous aircraft tactical information of the enemy MUST be furnished the
O T. C

(b) TO COVER MANEUVERS OF OWN BATTLE LINE — (See Figure 1-46). Smoke is
laid at least 5000 yards on the engaged side of own battle line and parallel to it. There should be a
strong wind component toward the enemy so that the O. T. C. is permitted to close the range if
desired. Our aircraft will furnish continuous tactical information of the enemy to- the O. T. C
Aircraft Spotting should be continuously effective.

(c) TO BREAK OFF ENGAGEMENT. — (See Figure 1-47). Smoke is laid about 2500
yards on the engaged side of our own battle line and parallel to that line. Directions and force of the
wind are not important for this type of screen. Enemy aircraft must be denied tactical informa-
tion of own forces for this screen to be effective.

(d) TO INTERFERE WITH ENEMY GUNFIRE OBSERVATION — (See Figure 1-48)k
This screen is laid at about 10,000 yards on tiie engaged side of the enemy battle line and parallel to
that line. The wind should have no component toward our own battle line. The enemy should be
denied aerial observation of gunfire. If we have effective aerial observation of own gunfire, the
complete enemy battle line may be covered. If our aircraft spotting is not completely effective
only a portion of the enemy battle line should be blanked off. In this last case, the screen should
be no more than one-fourth the.range on the engaged side of the enemy battle line. It must be so
laid that the van ships of the enemy battle line are not blanked off (See Figure 1-49).

() TO FORCE A CHANGE OF COURSE OF THE ENEMY BATTLE LINE — (See Fig-
ure 1-50). The screen should be laid across the course of the enemy’s battle line normal to a bear-
inglof broa.d on the bow; and on the opposite bow to which it is desired that the enemy will change
course. Wind direction is not important except that the screen must remain across the course of the
enemy and that for forcing more rapid change of course the wind should have a component toward
the enemy. Aircraft tactical information and gunnery observations should be available lest the
enemy battle line take advantage of the screen to break off the engagement. A screen laid nor-
mal to the enemy’s course may force a reversal of course to avoid penetrating the screen.

(fy TO COVER DESTROYER ATTACK FROM MAIN BODY GUNFIRE — (See Fig-
ures 1-51 and 1-52). This smoke screen is laid so th.it it is normal to a bearing of broad on the bow on
the engaged side of the enemy battle line. It should be timed so as to be about 8,000 yards from the
enemy battle line. Wind conditions and enemy course and speed will have a marked effect on the
time at which this screen is laid and on the distance from the enemy battle line at which it is laid as
illustrated in Figures 1-51 and 1-52. A very important secondary mission of smokers assigned to the
destroyers is that of supplying information to them. The smokers should keep the destroyers in-
formed of the enemy position and movements. During the distant approach smokers should in-
dicate the bearings of the enemy flagship from the leader of each destroyer squadron by flying
directly on the bearing and zooming. After a screen is laid or if visibility is at allimpaired, infor-
mation should be given to assist the destroyer commander in his approach and .0 enable him to
keep the proper set-up on the torpedo director.

) TO COVER DESTROYER TORPEDO ATTACK FROM COUNTER LIGHT FORCES
(See Figure 1-53). This screen is laid so that it is normal to, an i on the line of bearing between the
opposing light forces. Attempt should be made to lay the screen at such a distance from enemy
light forces that they cannot pierce the screen before our own force has delivered the attack. Fac-
tors of speeds and positions of three forces involved and wind force and direction so complicate
this problem as to defeat any attempt to lay down other than 'general instruc-
tions for such an operation. — 85—
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(h) INTERRUPTED SCREEN — (See Figure 1-54). This type of screen is laid to prevent
an attacking column of destroyers from being sighted_by enemy battle line. This screen is contin-
uous but laid by individual planes at predetermined intervals. Number one plane lays a screen par-
allel to destroyer column, distance 2,000 yards, and between destroyers and enemy battleships. Just
as the leading destroyer is about to become visible to enemy battleships around the end of the
screen, number two plane lays its screen, etc. Smoking is discontinued upon order from the des-
troyer commander. This form of screen has one great advantage, in that the destroyer com-
mander has control of the screen. There is no danger of the screen being laid in a position detri-
mental to the attacking destroyers.

(i) TO COYER ATTACKS AGAINST SHORE OBJECTIVES — This type of screening is
covered in F. T. P. 167.

TO COVER AIRCRAFT TORPEDO ATTACKS — (See Figure 1-55). This smoke scree
is laid at about 4,000 to 6,000 yards from the leading ship of the enemy column on a line normal to
a bearing broad on the bow, on the disengaged side of the enemy's battle line. Due to the fact that
the attack follows closely behind the laying of the screen, wind has little effect on this operation.
The screen is relatively much thinner than that required for surface vessels and consequently can
be laid at much higher speeds and requires fewer smokers.

(k) LANE ATTACK — Lane approach to cover attack of torpedo planes through surface
screening vessels. (See Figure 1-56). A direction of approach for the torpedo planes is selected and
smokers lay screens on either side of this path so that the torpedo planes are protected from the
fire of all vessels outside of the lane. An additional smoker is available to close the end of the lane.
Supporting aircraft attack all enemy vessels enclosed in the lane so as to allow an unobstructed
approach of the torpedo planes.
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LANE APPROACH 13 COVER ATTACK THROUGH SCREEN

Fig". 1-56
Lane Approach to Cover Attack Through Screen
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SECTION 111 * -
SMOKE LAYING TACTICS - - -~ e * e

METHOD OF LAYING SCREEN

1-004. There are two distinct methods for laying: smoke screens:

(a) The CONTINUOUS COLUMN METHOD — (See Figure 1-57). This method of laying
the screen is used when the screen is to be laid outside of the enemy gun range or at extreme
ranges of enemy anti-aircraft fire. It is suitable for types described in sub-paragraphs (a), (b),
(c) and (h) of paragraph 1-903. It consists of forming the smoking unit in a step-down echelon
away from the enemy. Smoking speed, altitude, and pressure are designated 'prior to the flight in
accordance with the type of screen to be laid. Smoking by successive planes will be done on a time
schedule. Twenty-five seconds between planes will give a continuous screen when maximum al-
lowed pressure is used with the Mark VI smoke tank. As planes exhaust their smoke they dive out
and form echelon at 500 yards distance under cover of the screen. After the screen is completed,
planes retire at maximum speed in the direction which gives maximum protection.

(b) The SIMULTANEOUS LINE METHOD— (See Figure 1-58). This method of laving
the screen is used when under heavy enemy anti-aircraft gunfire. It is used in the type screens "des-
cribed in sub-paragraphs (d), (e), (f), (g), (i) and (j) of paragraph 1-903. The smoking unit is
formed on a line of bearing normal to the approach course. The guide is in direction in which
smoke will be laid and the senior pilot of the unit is the guide. The line of bearing is formed in the
sane manner and by the same signals as prescribed, for forming scouting
line in Part Il, Chapter I, of this publication. Approach is made at high speed, guide slowing
enough to permit extreme planes to form the line of bearing. Distance between smoking planes,
smoking speed, altitude, and pressures are designated prior to the operation. When range has been
closed to that desired, all planes turn 90 degrees in the direction which will give maximum de.fiec-
tion, take smoking altitude, assume smoking speed and start smoking. The leading plane of the col-
umn becomes the guide. Each smoker, upon reaching the screen of the plane ahead will take cover
behind that screen. Retirement is laid down for CONTINUOUS COLUMN METHOD.

SMOKE SCREEN FACTORS

1-905. Many factors enter into the success of a smoke screen. A problem in tactical graphics has
to be solved by the smoke leader, using wind force and direction, enemy course and speed and own
force course and speed. The timing of both the laying of the screen and the employment of the
screen must be nearly perfect. It must be realized that the relative movement of a screen with
regard to an approaching enemy may amount to about 40 knots and, with regard to our own forces
approach zero. For example, consider an enemy at 20 knots on course North, a wind at twenty
knots from the Northern quadrant and our own forces attacking from ahead at twenty-five knots.
The enemy approaches the screen at 40 knots while our own forces overtake at only five knots.
Furthermore, even with more favorable wind conditions, it must be remembered that the screen
moves, and that a definite range is obtained only once. If an attack force is even a few minutes late
or early penetrating a screen, there may be a very large error in range. Orders for the smoke
command should be very general and allow initiative to cover the unexpected which usually occurs.
Likewise the limited gasoline supply and high rate of consumption of smokers should be borne in
min'd when an engagement or mission is delayed.

f _x
\E£ir



CONFIDENTIAL USE-74
PART 1l

CHAPTER |
AIRCRAFT TACTICAL INSTRUCTIONS FOR
CARRIER VS TYPE SQUADRONS
SECTION |
GENERAL
TACTICAL ORGANIZATION

2-100. The carrier scoutinglsquadron has the same tactical organization as do other carrier squad-
rons. The three plane section is the normal peace time scouting unit. Under certain conditions, the

unit may be reduced to two planes as provided in this chapter. In war, the scouting unit may be
but a single plane. *

MISSIONS
2-101. (a) The primary mission of the scouting squadron is SCOUTING.
(b) The secondary mission of the scouting squadron is DIVE BOMBING.
(c) Other missions which this type of squadron may be called upon to perform are:
(1) Relief spotting.
(2) Patrol.
(3) Smoke laying.

2-102. The principles set forth in Part I, Chapter 5 are applicable to the carrier scouting squad-
ron in the execution of its primary mission.

2-103. The secondary mission, dive bombing, is covered in Part Il, Chapter 2 “Aircraft Tactical In-
structions for Carrier VB Type Squadron”.

2-104. When sector search is ordered, the sector will be divided into sub-sectors for each scout-
ing unit. Units are assigned sub-sectors of equal arc as illustrated in Figures 1-59 and 1-GO. If there
is an odd number of scouting units, the squadron commander (or senior section leader) will be as-
signed the center sub-sector. If there is an even number of units., the squadron commander will be
assigned the first sub-sector to the right of the median of the squadron sector. The first division
will be assigned sub-sectors to the right of the squadron commander, in numerical order of sec-
tions. The second division will be assigned sub- sectors to the left of the squadron commander.
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Fig 1-59
Even Number of Scouting Units
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SECTION 11
OTHER FORMS OF SCOUTING
OBSERVATION

2-105. The principles of search are equally applicable to aircraft engaged in observation, except
that airplanes will continue to cover the assigned areas until the time set for relief.

RELIEF SPOTTING

2-106. When a scouting squadron is directed to carry out relief spotting it will be governed by
the doctrine as laid down for VO type aircraft. - .

RECONNAISANCE ASHORE

2-107. The general subject of reconnaisance is covered in F.T.P. 167.

CHAPTER 2
AIRCRAFT TACTICAL INSTRUCTIONS FOR VB TYPE SQUADRONS
SECTION |

GENERAL CONSIDERATIONS
MISSIONS

2-200. (a) The PRIMARY MISSION of a heavy dive bombing squadron is the rapid and effective
delivery of heavy bombs on enemy objectives.

(b) The SECONDARY MISSIONS of a heavy dive bombing squadron include search,
patrol, strafing and smoking.

OFFENSIVE POWER

2-201. Carrier based aircraft are essentially offensive weapons. Their major offensive power is
the heavy bomb. All other missions of aircraft are therefore secondary to the delivery of heavy
bombing attacks. - -

CONTROL OF THE AIR

2-202. It is highly improbable that control of the air can be gained by employing aircraft to shoot
down enemy aircraft. The surest and quickest means of gaining control of the air is the destruction
of enemy carriers, tenders and bases by bombing attacks.

EMPLOYMENT OF BOMBING ATTACKS

2-203. Heavy bombing attacks may be employed concurrently with the main engagement or in
attrition tactics prior to main engagement, as the relative strengths of the opposing fleets or
the tactical situation may demand.

GUIDING PRINCIPLES OF BOMBING ATTACKS

2-204. The guiding principles of aircraft attack on surface vessels are:

(a) Concentration of sufficient strength to sink or completely disable individual vessels,
rather than dispersal of attack so as to inflict less damage on a greater number. This prinei®e is
subject to modification when the force available is only strong enough to accomplish subsidiary
missions, such as the disabling of carrier flight decks, the disorganization of an impending attack
by light forces, or interference with the effectiveness of ship and fire control crews during gun
action.

(b) Delivery of attack in such a manner as to reduce the effectiveness of anti-aircraft fire
against the principle element of the attack. Dependent upon conditions, reduced effectiveness of
such fire may be attained (1) through surprise, (2) by attacking when the enemy is under heavy
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gun or torpedo fire, (3) by employing light bombers in the bombing and strafing of vessels of the
screen to clear the way for the attack of the principle element on the heavy vessels.

(© Delivery of the attack when conditions are such that the target may find it difficult
to maneuver freely at high speed.

SECTION 11
TACTICS F
t
GENERAL h
2-205. In the development of dive bombing tactics the following factors must be considered: *
(a) Opposition to be expected. ]
(1) Aerial. -
(2) Anti-aircraft fire. . tea
(3) Target maneuvers. ;
(b) Concealment and surprise.
(c) Speed of delivery of attack. r
(d) Direction of attack. i
(e) Form of attack. i.
AERIAL OPPOSITION ' F
2-206. Once a heavy bombing group is within striking distance of the enemy, it is extremely difn- \
cult for enemy fighters to stop their attack unless they be present in overwhelming numbers. It is \
essential, however, that the bombers maintain a type of formation which can be rapidly closed up
for defense and that is readily maneuverable. At the same time the formation must be sufficiently [
open to minimize the possibility of detection by enemy surface craft. h
ANTI-AIRCRAFT FIRS |
&
2-207. The best defense against anti-aircraft fire is a vigorous, coordinated and speedy attack. n
delivered in such a manner as to place succeeding airplanes out of the stream of fire directed at the
preceding ones. Speed of delivery is further discussed in paragraph 2-210. Surprise is also an
important factor in reducing the effectiveness of anti-aircraft batteries. * m
TARGET MANEUVERS £ I
2-208. The target may be expected to maneuver in order to reduce the effectiveness of the attack. le

If it be a vessel acting singly, it may maneuver violently. If the target should be in formation, man- ;
euvers will necessarily be less radical and at longer intervals. To meet this opposition, the bomber,
if he has already entered his final aiming dive, anticipates the position of the tar?et at the instant
of impact and makes the necessary aiming allowance; if he has not entered his final aiming dive,
he alters his flight path to arrive at the desiredpoint of push-over and must also make a slight al-
lowance in his point of aim to compensate for the maneuver. It is well to remember that .the speed i
of the target while maneuvering i3 reduced in proportion to the abruptness of the maneuvers. :

SURPRISE

2-209. Surprise is not only an effective defense for the dive bomber but has a destructive effect on
enemy morale. Cloud concealment is a fortuitous condition which should be utilized if available.
Diving directly out of the sun provides concealment from the vessel being attacked. It further
hampers anti-aircraft fire control. To be effective all airplanes of the squadron must dive directly
out of the sun. Even a slight error in estimating the bearing of the sun allows the squadron to be
sighted. When attacking vessels of an enemy fleet, surprise can be secured only by remaining
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out of sight of all vessels of the enemy disposition. It can be assumed that warning of the impend-
ing: attack will be broadcast by any enemy vessel sighting the bombers. Sun concealment is there’
fore not effective for this purpose. The most dependable form of concealment lies in approaching
at maximum practicable altitude, keeping the formation opened out, and maintaining- as nearly
as possible a straight course to avoid sunlight glinting on fuselage, wing and tail surfaces during
maneuvers.

SPEED OF DELIVERY

2-210. The time interval between dives is of major importance. Any interval of more than ten
seconds practically eliminates the coordinated effect upon surface ship’s morale, the more intense
the concentration of bombs, the fewer shots the defending anti-aircraft batteries can fire, and the
shorter the time allowed defending personnel to remedy casualties. An interval of from 2.5 to 4
..seconds provides these advantages and at the same time allows each pilot, with practice, to con-
centrate upon his point of aim. Excellent preliminary training in diving at close intervals may be
obtained by practice of the “snake dance.”

DIRECTION OF ATTACK

2-211. (a) The dive from directly ahead, along the fore and aft axis of the ship tends to produce
a steep dive and'gives the maximum target in range with a minimum target in deflection. Range
errors are normally greater than deflection errors (although this may no longer be true when
sights now being developed are issued for service). A correction in point of aim for range is easily
accomplished, whereas a correction for deflection is difficult and may require excessive cork-
screwing which disconcerts the following planes.

(b) A dive from the beam gives a maximum target deflection, the most difficult correction
to make, with a minimum target in the direction of range errors where the necessary correction,
if correctly estimated, can be easily accomplished.

(c) A dive from astern, like the dive ahead, gives the maximum target in range and min-
imum in deflection. However, if the speed of the ship is greater that that of the wind at bombing
altitudes, the dive from astern is in effect an upwind dive and errors in deflection maybe corrected
with much less corkscrewing than is necessary in the dive from ahead. The greatest disadvantage
in the approach from astern is that the dives tend to flatten out.

(d) An approach of from 30 to 45 degrees on the bow gives a target area more nearly
equal in range and deflection dimensions and has the additional advantage of off-setting the planes
in the dives, placing them out of the stream of fire directed at the preceding planes.

(e) As a result of target maneuvers any predetermined direction of approach is.subject
to change. It is therefore Essential that all pilots be able to make proper aiming allowances to
produce hits from any direction of dive. An enemy fleet will usually be disposed over a large area.
In general, the time required in circling such a large area outside of gun range and visibility is not
justified in order to gain a desired direction of approach which is subject to immediate change by
enemy’s maneuvers. To do so increases the chances of detection and opposition.

FORM OF ATTACK

2-212. (a) Present experience seems to indicate that single-plane dives produce a large percent-
age of hits and are more difficult to combat than section dives. The section dive has. some ad-
vantage in time required to complete the squadron attack. This time advantage is slight, the
interval between successive fall of bombs is greater, and this form of attack is easier to combat.
For these* reasons it appears that the single-plane attack, producing a continuous rain of bombs
at intervals of 2 to 4 seconds and presenting to the enemy gunners a confusing multiplicity of
targets is more destructive to enemy morale and is on the whole more effective. However, present
experience is insufficient to justify the exclusive use of single plane dives, and the comprehensive
development of dive bombing tactics requires that section, and even division and squadron dives be
perfected and used.

(b)- Characteristics of different types of airplanes have an important bearing upon the
type of dive to be employed. Speed retarding devices permit steeper dives from higher altitudes
without gaining excessive speed.
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THE APPROACH

2-213.~ (@) The approach should be initiated at a point out of range of visibility and anti-air-
craft fire of vessels of the screen, at the maximum practicable altitude, not below 15,000 feet, and
from a formation sufficiently loose to minimize chances of detection and sufficiently stepped up to
permit rapid concentration for defense against other aircraft.. Before starting the'approach, the
divisions are placed in echelon of echelons away from the objective. When the leader gives the
attack signal and turns toward the objective individual planes follow behind at about 400 foot
intervals in an approximate column, stepped DOWN slightly.

(b) If section dives are to be used, divisions are placed in echelon of V’'s away from the
objective, sections remaining in V and taking an interval of 800 to 1,000 feet, in an approximate
column, stepped DOWN, when the leader turns toward the objecfcn/e.

(c) If the approach can be made in a straight line to the objective the probability’ of a
well coordinated attack is increased and at the same time the chances of detection are minimized.
The squadron commander should therefore select the point for initiating the approach after
considering the possibility of sun or cloud concealment, time factor, base course of the objective,
disposition of the screen, wind, opposition encountered or expected, and the general tactical situ-
ation. The approach should be made at high speed, losing altitude gradually to a minimum of
8,000 feet upon reaching the point of push-over for the final dive.

THE DIVE

2-214. The final dive should be initiated by all pilots at approximately the same altitude, a horiz-
ontal off-set in the direction of target movement being allowed by each succeeding plane to
anticipate the target's position at the instant of impact. No off-set is required when diving down
the fore and aft axis. Step-up must be avoided as it may result in losing sight of airplane ahead
and will cause a steeper dive with consequent closing on the airplane ahead. Likewise each pilot
should avoid pushing over too soon, which progressively flattens out the dive. A smooth and
gradual push-over by the squadron leader is important. To increase the accuracy of bombing,
the dive should be continued to the minimum altitude of release consistent with recovery above the
danger space of the bombs carried and with pull-out restrictions upon the airplane. Violent cork-
screwing disrupts the dive of the following airplanes and must be avoided. The pilot who finds
his point of aim sufficiently off to require such corkscrewing has no choice but to withhold release,
or release his bomb in the hope that it will fall near enough the target to cause damage by frag-
ments. Before push-over each pilot should mentally compute his point of aim and upon push-over
place his sight sufficiently ahead of the target so that, as a result of the target motion, his sight
will drift on to the desired release point of aim during the dive.. The accuracy of bombing is con-
siderably increased if the altitude of release can be closely estimated and standardized. Using the
sight as a rangefinder will assist greatly. The distance subtended on the target between the one
hundred knot ring and the bead of the sight can be computed for any desired altitude. In sec-
tion dives the wing planes fly formation on the section leader and release when he releases.



CONFIDENTIAL

miles from target

Fig. 1-61
Miles From Target



CONFIDENTIAL USF-74
RECOVERY AND RETIREMENT

2-215.  The pull-out should be gradual in order not to embarrass following' airplanes. The retire-
ment is made at high speed on divergent and varying-courses to avoid anti-aircraft fire. The speed
gained in the dive is used for rapid retirement and no attempt is made to gain altitude. Vessels of
the screen should be avoided as much as possible.

RENDEZVOUS AFTER ATTACK

2-216. In a well coordinated attack units are at close intervals and there should be no difficulty in
following the squadron leader to any rendezvous he may select. Factors to be considered in selecting
a rendezvous are: (1) the direction of the attacking dive, (2) expeditious retirement from anti-
aircraft fire, (3) avoidance of enemy aircraft, (4) next mission to be accomplished.

SECTION 111
FIRE DISTRIBUTION
2-217. Normally a squadron of 18 heavy bombers would concentrate its fire as follows:

One Battleship Three Light Cruisers
One Aircraft Carrier Six Destroyers
Two Heavy Cruisers Six Submarines

TARGET DESIGNATION

2-218. Target designation is in accordance with the following table, all airplanes of a section bomb-
ing the same target whether the dive is made by sections or by single airplanes.. No. 1 target is the
farthest away:

TARGET ASSIGNED EACH SECTION

No. of ships
to be bombed 1st SEC. 2nd SEC. 3rd SEC. 4th’SEC. 5th SEC. 6th SEC.
1 1 1 1 1 1 1
2 1 1 1 2 2 2
3 1 3 1 2 3 2
4 1 2 3 4 3 4
5 1 2 3 4 5 5
6 1 2 3 4 5 6

It will be noted that when the objective is two or three vessels, the squadron is correspondingly
formed into two or three divisions and the target designation is by divisions.

IMPORTANT NOTE: When bombing four vessels the direction of dive must not coincide with
the line of bearing. This precaution is necessary in order to avoid pulling out directly toward and
over the target of following airplanes. While theoretically not necessary in other cases, it is well
to observe this precaution at all times in order to take care of differences in diving speeds and of
losing sight of the preceding planes.
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CHAPTER 3
TACTICAL INSTRUCTIONS AND DOCTRINE FOR FIGHTING SQUADRONS

MISSION

2-300. <(a) The primary mission of the fightinglsquadron is the destruction of enemy aircraft.
Aerial combat for the accomplishment of this mission may occur in connection with the following
classes of operations:

(1) Offensive operations which are opposed by enemy aircraft. The function of a
fighting squadron is to engage and .destroy the enemy aircraft so that our own
forces may carry out their missions.

(2) Defensive operations against enemy aircraft endeavoring to attack our own
forces.

(3) Attack on enemy aircraft engaged in scouting, spotting, reconnaissance or other
activities.

(b) The secondary mission of the fighting squadron is attack on surface vessels. This
may take any of the following forms:

(1) Attack on submarines and light forces with bombs and machine guns. The pur-
pose in this case is destruction or complete disabling of the light forces.

(2) Attack on heavy forces with bombs and machine guns. The purpose in this case
is the silencing of the anti-aircraft batteries in preparation for attack by heavy
bombers.

INDOCTRINATION

2-301. The tactical situations which may confront the fighting squadron are so numerous and
varied that definite tactical rules of procedure camiot.be set down to cover them. It is for this
reason that a fighting squadron, more than any other type of squadron, must depend upon proper
and thorough indoctrination for the successful accomplishment of its mission. Drilled in funda-
mental principles of aerial combat, the pilots trained to think and act as a unit, a properly in-
doctrinated fighting squadron should meet any tactical situation without any commands from the
leader other than the signal for going into action.

BASIC TRAINING

2-302. The basic air training of the pilots of a fighting squadron proceeds progressively through
the following phases:

(@) FAMILIARIZATION FLIGHTS — To attain complete familiarity with the model air-
plane assigned the squadron under all conditions, and in every possible attitude of flight. This
proficiency should be maintained by a frequent review of acrobatic and combat tactics.

(b) SECTION TACTICS — Intensive training in maintaining position in a section for-
mation in every type of section maneuver. The section being the basic unit of the fighting squad-
ron, every section must be thoroughly trained to maneuver as a unit at all times.

(c) DIVISION AND SQUADRON TACTICS — Training of the sections and divisions in
the standard compound formations of Chapters 3 and 4 of Part |, including the rendezvous and
break-up of the squadron and division.

COMBAT TACTICS — The training.of the squadron in fighting maneuvers such as
formation dive bombing, formation machine gun attacks on aircraft and surface targets and de-
fensive tactics.

BASIC PRINCIPLES OF AERIAL ENGAGEMENT

2-303. (a) Success in aerial combat depends upon one or both of the following:

(1) SUPERIORITY OF FIRE POWER—Determined or obtained by type and
number of aircraft and armament available.
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(b)

(c)

(2)

SUPERIORITY OF POSITION — Is attained as a result of superior plane per-
formance, skill, facility of maneuveringlor advantage of initial position.

In conforming to these principles, the side most skillfully employing the following
elements of attack and defense will have the best chance of success.

(1)
(2)

3)

4)

(5)

(6)

(7)

(8)

SURPRISE — Prevents the enemy from getting his force disposed for defense.
Attained by using cloud or sun concealment, speed and direct dive to target.

ALTITUDE ADVANTAGE — Permits choice of time and place of combat, and
increases speed for pursuit of objective. This is normally an initial advantage,
but may subsequently be obtained. -

CONCENTRATION —elnsures continuity of leadership, mutual support, and vol-
ume of fire. Units must remain concentrated, within limits allowed by tactical
flexibility, until the last possible moment. After attack, during which there will
necessarily be some dispersion, the planes should immediately rendezvous. Avoid
individual melees. Rendezvous should usually be toward, or in the vinicity of,
the force protected in case of defensive missions, and towards the objective in
cases of offensive missions.

HIGH SPEED APPROACH — This allows the enemy a minimum of time to pre-
pare for defense. The attack formation should take the most direct approach
possible after reaching the probable range of enemy’s visibility, and should then
proceed at maximum speed.

ATTACK ON LEADING ENEMY UNITS EXCEPT VF FORMATION — Des-
troys his leadership and tends to disperse his forces. This is accomplished by dir-
ecting the opening fire, when possible, on the pivot of the enemy formation.

ATTACK ON BLIND SECTOR — Confuses enemy as to direction of own move-
ments, and proper counter action to take. Pilots will know the characteristics of
various types of planes, but should likewise be'familiar with the blind angles of

the specific types employed by the enemy.

SPLIT ATTACK — This provides that certain of the attack units, will obtain the
advantage of position if the enemy so maneuvers his formation that his maximum
gun power is available in the initial direction of approach. The split, usually in
three directions, insures at least one unit coming in on blind sector. Other
units should not reach destructive gun range, and await more favorable oppor-
tunity for attack.

USE OF ARMAMENT AT MAXIMUM RANGE — The first blow is the most

important. If long range (.50 Cal.) guns are available, they should commence
firing when there is the earliest reasonable prospect of hitting.

In defense, the following elements should be applied: -

(1)

()

(3)

4)

OBSERVATION OR LOOKOUT — Prevents surprise attack. This requires the
disposition to be such that the maximum number of flight personnel can be free
to observe approaching- danger. Lookout doctrine must be carefully followed.

RELATIVE ALTITUDE — To obtain altitude advantage over the enemy, every
opportunity must be taken to increase altitude. If and when the altitude advan-
tage is attained, it may be employed to initiate attack on the enemy, to avoid
further action, or to aid in withdrawal.

CONCENTRATION — Assures maintenance of leadership and mutual protection
It is maintained by handling the formation in such a manner that dispersion will
not be probable. If individual planes are forced out, the remainder must take
such stations relative to the formation as a whole, as to make an effective concen-
tration. Avoid individual melees.

MOVEMENT RELATIVE TO ENEMY — This may be employed to reduce the
attacker’s superiority of position. If the attacker is in a radical dive, it will nor-
mally be sufficient to turn directly towards him, thus throwing him on his back,
and preventing him coming into action. If enemy approaches at a moderate
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dive angle, the defending- units may either turn toward him to increase his
angle of dive, or away to decrease it if so by doing, other guns of own formation
can be brought to bear.

(5) ATTACK ON LEADING ENEMY UNITS—This tends to break up the attacking
formation through destroying the leadership. Maximum concentration of gun
fire should be directed at the pivot of the attacker.

(6) OBSERVE BLIND SPOTS OF OWN PLANES — Prevents enemy approach in
favorable position. The type formation and the lookout maintained should be
such that the formation is mutually protected in this respect.

TACTICAL ORGANIZATION

2-304. (a) The fighting squadron is organized tactically into either two nine plane divisions or
three six plane divisions. The operations in progress will determine which organization is used.
The two division organization is considered preferable for the following types of operations:

(1) Concentrated bombing attacks on surface targets.

(2) Rendezvous after launching, and break up prior to recovery when operating from
the carrier.

(3) Operations during conditions of low visibility.
(4) Parades.

(b) The three division organization should be used for the following types of operations:
(1) All operations involving engagements with enemy aircraft.
(2) Bombing attacks on surface targets which are to be followed by straffing attack.
(3) All straffing attacks.

The six plane division is more adaptable to the tactical situations confronting the fighting squad-
ron than is the nine plane unit. It is more maneuverable, and therefore, more easily controlled.

2-305. For maneuvering, the fighting squadron uses a standard formation consisting of each div-
ision in echelon of section vees with the divisions forming an approximate column. This forma-
tion is used, with either the nine plane or six plane division organization for:

(1) Rendezvous after launching from a carrier and just prior to break up for land-
ing on board.

(2) Maintaining close contact within the squadron under conditions of low visibility
or other circumstances in which close contact is desired.

The above formations are flown with any desired spacing and sections may shift from right to
left echelon in order to facilitate rapid division turns and to obtain maximum flexibility with a mod-
erately closed formation.
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2-30G. For high ceiling cruising, the A-B-C formation is normally used when proceeding to or
from the objective, as part of an attack group, or as a protective escort for the group. The A-B-C
formation, or modification thereof, is the most suitable formation from which to launch an attack
on enemy aircraft formations. Therefor, it is used also by a division or a squadron of fighting
planes on protective combat patrols over formations of surface vessels of our own fleet.

2-307. The standard A-B-C formation is described in Part . Figures 1-62 & 1-63 illustrate the A-
E-C formation as it applies to the nine plane division organization of a fighter squadron. Figures
1-64 & 1-65 show the A-B-C disposition of the squadron organized as three six £5lane divisions. The
formations illustrated in Figures 1-62 and 1-64 are best suited to cover the lookout doctrine, and are,
therefore, most useful when cruising. The formations shown in Figures 1-63 & 1-65 should be used
when making an approach for an attack as they allow all pilots to observe the attack. Numer-
ical order within the sections is maintained.

2-308. The formation in which the fighting squadron attacks depends upon the objective and the
weapon to be employed. In dive bombing attacks, it may be either a column of individual planes,
or a column of sections, entered in the A-B-C formation. In machine gun attacks on aircraft for-
mations, it may be the standard A-B-C formation, or a modification thereof, in which the 2nd
and 3rd divisions are stepped down below the division ahead, and the planes within the division
are stepped down. This latter formation is well adapted to simultaneous machine gun attacks
at long range on compound aircraft formations or surface light fcrces. The standard A-B-C
formation is best adapted to close range attacks by sections or divisions in succession. The
uses of both the standard and modified A-B-C formations are described in paragraph 2-315. How-
ever it is desired to emphasize the fact that the leader of a fighting squadron may attack from the
A-B-C formation by simply signaling for and turning to the attack. In a well trained squadron,
units will automatically place themselves so that all weapons will bear. When the units attack
in succession, the A-B-C sequence is always maintained.

OFFENSIVE TACTICS AGAINST AIRCRAFT

GENERAL

2-309. (a) The fundamental principles of aerial combat as set forth in paragraph 2-303 form
the basis of all offensive and defensive tactics against aircraft. With these principles clearly in
mind, the following instructions should be studied by fighting squadron pilots as a guide in the
training of the fighting squadron to operate effectively against alrcraft in the various missions to
which it is assigned.

'(b) The types and characteristics of aircraft which may be encountered are so many and
varied and change so frequently that specific instructions for attack against them cannot be given.
The best method of attack can be determined only by actual combat experience with each indiv-
idual type. There are several general rules, however, which will apply in practically all attacks
against enemy aircraft.

(1) The attack should be started from above, when possible, even though ultimate
firing position is from below the target.

(2) When maneuvering for, or approaching attacking position, sections should be
well spaced to the sides. The attack should be initiated by the plane or section
which is in the best position for attack. If the enemy planes do not maneuver
to avoid the attack, it should be pressed home and followed in rapid succession
by the remainder of the attacking squadron. Should the enemy maneuver to
avoid the initial attack, his maneuvers should place one of the remaining sections
in a favorable position for an attack which should be started instantly, while
the section making the initial attack recovers and seeks a position for renewing
the attack.

(3) Attacking planes should recover from each attack in the direction of the enemy’s
flight and attempt to climb to a position above him.

(4) The attack should usually be made in a succession of individual section dives in
column, or the simultaneous attack described in paragraph 2-315 should be used,
in which case, the division is the attacking unit. When more than three planes
attack in succession in column, the reuslt is usually a stretching out of the col-
umn, loss of speed and flattening out of the dive, less favorable firing position for
last few planes, and delay in recovery and re-organization for continuous attack.
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(5) The tactical concentration of a squadron should be maintained as long as possible
during’ the attack. Once the chain is broken, the squadron commander loses
tactical control and the attack will quickly degenerate into a melee of individual
combats in which all advantages of concentration and initial position are lost.
Each pilot should follow closely the next ahead, delivering his attack in turn and
then following on to maintain the chain.

(6) The direction from which an attack is launched will depend primarily upon the
defensive characteristics of the enemy plane. It should be remembered that the
defensive gunner, when his gun can be brought to bear, always has a “no deflec-
tion” shot when attacked by a plane mounting only fixed guns. Experience alone
will determine the best direction of attack against any specific type of plane.

(7) The initial disposition of the squadron should be such as to provide for as many
of the basic elements of attack and defense as possible. The units of the for-
mation should'be maintained at the maximum effective distance for mutual sup-
port (with ease of visual signaling). This makes the aircraft less easy to detect
than when in close formation, allows maximum lookout by personnel and thus re-
duces danger of surprise or attack in blind sectors, and still retains leadership
and concentration of fire power.

ATTACK ON ANOTHER SINGLE-SEATER — INDIVIDUAL COMBAT

2-310. Unless complete surprise can be effected in an approach from the rear and above, it is ad-
visable to start the attack from a point approximately 1,500 feet above and slightly to one side of
the opponent. Use should be made of the sun or the clouds for concealment. By a quick turn
immediately upon passing over the target plane, the attacker attempts to gain a position above and
slightly behind the opponent and on the same general heading or in the same turn. Once in this
relative position, the attacker quickly dives or slips down to a firing position “on the tail” of the
target plane, converting his altitude advantage into speed as necessary to turn outside of and close
in on the opponent. The firing position should then be tenaciously held until the opponent is shot
down. The altitude advantage should not be relinquished until the attacker is sure of gaining.
the firing position.

(a) COMMON FAULTS — Of attacking pilots that cause failure in an attack are:
(1) Not taking enough altitude advantage.

(2) Too much of a hurry, not waiting for the opportune moment to come down into
the “saddle” position.

(3) Making turns too slowly. The most successful combat pilots do not attempt to
turn with the ailerons, which is too slow, but “cartwheel” or “spin” the turns,
using hard back flipper and hard rudder. /

(4) Opening fire at too great a range. Remember that it is almost impossible to hit
in a dog fight until you are close enough in. Let your opponent’s plane fill the 50
knot ring on the sight before you start firing.

<5) Losing sight of an opponent.
ATTACK BY SINGLE-SEATER ON TWO-SEATER

2-311. (a) |If possible, a surprise attack should be effected by taking advantage of the sun or any
clouds for concealment. If not sighted, the approach to effective gun range' should be made from
astern and slightly below the tail of the two-seater.

(b) If the single-seater is sighted, an altitude advantage should be gained, and the initial
attack should be then driven in at high speed in an attempt to turn outside of the target plane and
to close to a firing position below and astern as the pilot of the two-seater turns to bring his rear
gun to bear. Thereafter, the attacker should feint attacks from one side and then another, haras-
sing the rear gunner by forcing him to swing his gun from side to side and by subjecting him to
strong accelerations as the -pilot of the two-seater is obliged to maneuver radically. Subsequent
attacks are then driven in at blind angles or whenever it is apparent that the rear gunner is not
ready to fire.
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(c) The tactics described in the above sub-paragraph would, in all probability, be possib
only against a two-seater whose performance is considerably inferior to that of the attacking fight-
er. Against a two-seater whose speed is comparable to that of the fighter, the initial altitude advan-
tage, if held, should enable the fighter to make one high speed attack, but thereafter, any attempts
to reach hitting range will result in a tail chase with the fighter exposed to the direct, no deflection
fire of the flexible gunner.

ATTACK BY SINGLE ON MULTIPLACE PLANE

2-312. The attack should be made at high speed from directly overhead or from a blind angle.
ATTACK ON VF FORMATION

2-313. (a) Unless the attacking force is greatly superior to the force being- attacked, the attack
should not be launched until the altitude advantage has been gained. The approach to the attack
must be direct and rapid. Tactical control must be maintained throughout the action.

(b) In attacking a fighting squadron, an approach from the flank is considered better
than from directly above. Each section should attack in succession, the immediate objective being the
highest enemy section. The attacking planes should dive in succession, firing a short burst and
Rooming to regain as much of the initial altitude advantage as possible. This method of attack is
continued as long as the altitude advantage can be maintained. The attack should not be shifted
to a lower section until the highest has been destroyed.

(c) If some of the lower sections of the enemy formation detach themselves, move off to
one side, and attempt to climb above the attackers, one or more sections of the attacking squadron
should attack these detached sections while the altitude advantage over them is held.

(d) If the attacking squadron is superior in number to the enemy, the last section should
with-hold its attack to see if the enemy formation has been broken up. If any enemy planes or
groups are not destroyed, this last section should destroy them before they have a chance to
counter attack. The highest intact enemy groups should be destroyed first.

(e) If the formation attack is a unit of enemy fighters, the difficulties of maintaining
an orderly controlled formation, will be increased, but the planes of each unit will be able to remain
concentrated upon each other and to render mutual support. Success will depend largely on the
maintenance of an effective tactical concentration and upon keeping straggling, and the pursuit
of individual enemy planes, to a minimum as long as the decision is in doubt. The individual fight-
ers must maintain concentration on their leader and conform to his movements in every way pos-
sible. As soon as a decision is reached, sections and divisions should reform in order to provide
for further encounters™ If a general pursuit is desired by the leader, he can so indicate by his own
action.

ATTACK ON VS3, VSO (TWO PLACE) FORMATION '

2-314. (a) In attacking an enemy two place formation, the most effective method will be to con-
centrate on the leader and the wing planes nearest the direction from which the attack is launched,
endeavoring to destroy them first. If this is done, the remainder of the enemy planes can be des-
troyed more easily. If the enemy formation consists of two units, it will be advisable to concen-
trate the attack on the higher of the two units, while merely enough attention is devoted to the lower
unit to keep it occupied. Thus a division could, in such a situation, assign two sections to the de-
sti-uction of the upper enemy unit and one to contain the lower unit.

(b) If the enemy formation form a “Lufberry” circle, the attacks must be made from tt
outside of the circle, at high speed and from angles which will offer the flexible gunner the most
difficult shots.

ATTACK ON VTB OR VBP (BOMBING) FORMATION

2-315. (a) The method of attack to be used by a squadron of fighters on a heavy bombing for-
mation will depend upon many factors, such as:

(1) The existing tactical situation.
(2) Relative strength of opposing forces.
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(3) Margin of superiority in performance of the fighters.

(4) Initial advantage of position. If the bombing formation menaces important sur-
face forces, the attack must be pressed home at once, using methods which best develop the fire
power of the attacking fighters, regardless of the return fire of the defensive gunners.

(b) Most methods of attack require a large excess of fighter speed over that of the
bombers if the attacks are to be effective and sustained. If the fighters do not possess a sub-
stantial superiority in performance, they must attain an initial advantage of position before being
sighted or 110 attack will be possible. This initial advantage can be utilized to launch one direct
high speed attack followed by an attempt to attain a position to the rear of the enemy formation
from which long range fire will be effective.

(c) The following general principles should be observed in attacking'bombing formations;

(1) If the attacking squadron is superior in strength, the entire enemy formation
should be attacked in force, all planes being brought under heavy fire with a
heavy concentration on the leading units.

(2) If the enemy formation is superior in strength, the attack should be concen-
trated on the rear and the highest units in order to defeat it in detail. The alti-
tude advantage must be maintained.

(3) If possible, attacks should be made from angles such that enemy planes will
interfere with each other’s fire.

(d) LONG RANGE SIMULTANEOUS ATTACK — The attack is launched from well
above the enemy formation at a distance of about 1,000 yards. Using the three division organiza-
tion, the squadron shifts on signal from A-B-C formation into a column of divisions, with the
second and" third divisions 500 feet below the division ahead. The planes within the division form
in echelon and each drops down about 75 feet below the plane ahead. The leader is free to attack
in any direction. When the attack signal (leader rocking wings) is given, each division leader opens
slightly away from the echelon, placing the squadron in right echelon of left echelons or vice versa.
When the leader is ready to start his dive toward the enemy, he rocks his wings again and pushes
over without reducing his throttle, puts his sight on the leader of the enemy formation and com-
mences firing at a range of 2,500 feet. Each plane in division pushes over with the leader, keeping
his line of sight below the plane ahead. The leader of each following division pushes over when the
last plane of the division ahead enters its dive. Thus, all planes can fire simultaneously, remaining
in formation. The attack should be completed before the fire of the defending formation becomes
effective, the fighters recovering altitude and taking position for another attack.

(e) Coordinated attack by sections or divisions in succession at moderate or close ranges:

(1) Initial positions are assumed as indicated in Figure 1-70, the attacking planes
slightly above the level of the leader of the formation to be attacked. The attack
is concentrated on the leading plane in an attempt to shoot down the tactical
leader and the master bomber, thereby disrupting the formation and reducing its
bombing effectiveness. Section A attacks the leader from ahead, pulls out sharply
above, and recovers to the original relative position. Section B attacks the
leader from the side, pulls out above, and recovers toward the opposite side. Sec-
tion C attacks the leader from the side, pulls out above, and recovers toward the
opposite side. These attacks are repeated as rapidli/ as starting positions can be
regained. The approaches of the three sections follow each other as rapidly as
possible without causing risk of collision between attacking planes as they puli
out above the leader of the defending formation.

(2) Figure 1-71 indicates the attack procedure when the defending formation turns
as the attack is about to be launched. Assuming a turn to the left, section B at-
tacks from ahead and recovers toward a position on the same side from which
the attack started. Section C crosses over, out of gun range to a new position 01l
the left side of the formation and immediately drives in an attack from that side.

(3) Figures 1-70 and 1-71 represent an attack by one division of VF. If two divisions
of VF are present, the sections of the second division alternate with those of the
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Fig. 1-6G
Coordinated Attack By Sections or Divisions In Succession at Moderate or Close Ranges
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Fig. 1-67
Attack Procedure When Defending Formation Turns as the Attack is About to be Launched
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first division to maintain a continuous anvil attack. The success of this method
of attack depends upon the rapidity with which the successive attacking planes
approach from the three directions.

ATTACK UPON PROTECTED FORMATION

2-315. (a) The leader of the attackinglfighters must exercise good judgment a3 to the urgency
of attacking the force protected. If the bombing formation is close to its objective, the attack
should always be made immediately, without first destroying the protecting escort.

(b) Under certain conditions, such as may obtain when time is not so pressing, it may be
desirable, to avoid excessive losses from counterattack by escorts, to destroy the protective forces
before attacking the force protected. If the protective escort is scattered, it is probably best to en-
deavor to destroy it in detail, attacking the higher units first. If the escort is well concentrated,
it is usually necessary to apply the same principles of attack as upon a concentrated fighting squad-
ron.

(¢) Maneuvers have clearly demonstrated that fighters attacking VTB planes which are
under fighter protection, may almost certainly count on delivering one effective attack, without
opposition, on the forces protected, but that thereafter, protecting planes coming down are in
position to destroy the attacking fighters.

DEFENSIVE TACTICS AGAINST AIRCRAFT
DEFENSE OF SINGLE-SEATER AGAINST SINGLE-SEATER

2-317. Assuming that the opponent has the altitude advantage, the defending pilot should first
head for a point directly beneath the attacking plane and start climbing. If, after passing over-
head, the attacking plane immediately turns, the defending pilot executes a quick turn in the op-
posite direction and again heads for a point beneath the attacker. If the attacker delays his turn
after the first pass-over, the defender quickly turns and heads to meet the attacker when the latter
does turn. The defender continues this “scissors” maneuver until he has gained an equal altitude
with the attacker. Then, by beating the attacker to_the turns or by gaining an altitude advantage
through outfiying him, it is possible for the defending pilot to assume the offensive.

DEFENSE OF VF SQUADRON AGAINST VF SQUADRON

2-318. The defending VF Squadron will normally be in the A-B-C formation. When attacked, planes
of each section should drop down to the level of the section leader, or, if time permits, climb to a
level of the uppermost plane of the section, and immediately start a climbing Lufberry circle. The
higher sections should take advantage of any lull in the attack to ease the turn and gain altitude
more rapidly, or to gain distance toward friendly territory or other aircraft support, depending
upon the tactical situation and relative strength of attacking and defending forces. The lower
sections not being attacked should immediately gain distance to the side and climb to gain an alti-
tude advantage over the attackers and then assume the offensive.

AIRCRAFT PROTECTION —'GENERAL

2-319. Fighting squadrons may be assigned to the protection of surface vessels, areas, or aircraft
formations. The primary function of all protective aircraft is the detection of hostile aircraft,
attack on them and a prompt warning to own forces in danger.

2-320. Subject to restrictions on the use of radio, all reports of sighting hostile aircraft should
be announced by radio in a brief explicit report giving the nature, and the true bearing of the
enemy aircraft from the forces protected. A unit of fighters, assigned to protection of other air-
craft, escort duty, aerial picket duty, or combat on patrol for the protection of surface vessels must
remember that it is most essential, once the enemy force has been sighted, to get the information
out to proper authority at once in a clear, consice, accurate manner.

2-321. Counter attacks should endeavor to intercept at the earliest possible moment enemy air-
craft which are in a position to attack the protected area, vessel or formation. However, care should
be exercised not to be drawn off beyond protectivendtstar.ce by feints, as such tactics may permit
the enemy to evade the counter attack.
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2-322. Protective aircraft should regain station immediately an attack is withdrawn. Unless their
orders require it, they should not pursue retreating airplanes, since this separation from the pro-
tected area or formation leaves it exposed to further attack.

2-323. AN ATTACK SHOULD NEVER BE PERMITTED TO COME IN ENTIRELY UNOP-
POSED. THE EFFORT TO COUNTER, EVEN IF APPARENTLY INEFFECTIVE, WILL HURRY
THE ATTACK AND REDUCE ITS EFFECTIVENESS.

PROTECTION OF AIRCRAFT — ESCORT DOCTRINE

2-324. (a) Escorts are fighters assigned to protect a formation of aircraft. They may be class-
ified as high or low escorts. Their mission is to sight, report, and counter attack enemy planes which
threaten the formation escorted. Counter attack methods are governed by (1) relative strength
of forces, including vulnerability of the forces escorted, (2) relative positions of forces, and (3)
distance of the force escorted from the objective or the friendly base. Enemy fighters attack-
ing the formation will endeavor to penetrate the escorts and attack directly the force escorted,
or will engage the escorts in order to draw them away or to destroy them so as to permit an un-
opposed attack on the force escorted. Direct attack on the protected formacion may be expected
when in close proximity to their objective or when no other enemy attacking force is in vicinity.
Such an attack can only be countered by direct plane for plane attack as the enemy fighters come
in. A general melee following such an attack will probally be unavoidable. Engagement of the
escorts prior to the attack on force escorted may be expected if interception has occured at some
distance from the objective or if other enemy forces are available to attack. If escorts are drawn
away from the force protected, the mission of the attacking group will have been accomplished,
and hence, every endeavor must be made to remain between attackers and the force being protect-
ed. Escorts must be prepared to pursue the attacking force if they suddenly break off the attack
on them to attack the force escorted. Escorts may logically expect a division of enemy forces,
part to engage the escorts until well separated from the force escorted, and part to proceed to the
attack of the latter. Hence, all escorts must be alert to proceed to the attack of such a detached
group with part or all of the escort strength.

(b) For all counter attacks, the section is the basic tactical unit. The section sighting the
attack must commence action immediately. Wing men must remain with and support their section
leaders. Tactical subdivisions of more than three planes probably will be impracticable under
these conditions.

2-325. Escorts should cover one or more of the stations shown below:

(a) Low escort. These should operate approximately 1,500 feet directly above the for-
mation protected. Close visual contact with the protected formation must be maintained. The pro-
tective strength assigned to this task force will depend upon the type and defensive strength of
the formation being defended. If this formation consists of planes of great defensive strength,
the smaller part of the escort strength should be assigned to the low escort. If the formation
consists of planes with little defensive strength, the main escort strength should be assigned to the
low escort. If the escort strength is so small that it becomes undesirable to divide it, the entire
strength should always be assigned to this station to insure that all attacks are seen and countered.

(b) High escort. These should operate at relatively high altitudes above the protected
force and should investigate any recognizable danger bearing such as sun-up, cloud concealment
and land backgrounds. The decision as to whether or not to station high escorts should depend on:

(1) Escort strength available.
(2) Weather conditions.
PROTECTION OF SURFACE VESSELS FROM AIRCRAFT ATTACKS

2-326 = (a) The effectiveness of the defense against horizontal and dive bombing attacks upon
surface vessels depends upon (1) the distance from the fleet disposition at which the enemy air-
craft can be intercepted, (2) the relative strength and position of the opposing aircraft groups,
and (3) the volume and accuracy of anti-aircraft fire from defending surface vessels.
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(b) Defending aircraft should, if possible, attack incoming- bombers before they come
within effective anti-aircraft gun range. An aircraft protection patrol, concentrated over the cen-
ter of the fleet formation, cannot always sight and intercept a force of enemy bombers in time to
deliver an effective counter attack. The combat or protective patrol must, therefore, depend upon
early information on the approach of hostile aircraft from aerial pickets.

(c) COMBAT (PROTECTIVE) PATROL — The most important duty, and the duty which
a fighting squadron is most often assigned, is that of combat patrol. The function of the combat
patrol is identical with that of the anti-aircraft batteries and is therefore, a part of the anti-air-
craft defense of the fleet. The combat patrol should take station in A-B-C formation above the sur-
face vessel formation to be protected, and at an altitude above the highest altitude at which the
approach of the enemy bombers may be expected. If the patrol is small relative to the expected
enemy opposition, it should remain concentrated. If the combat patrol is large (more than one
squadron), it may be advisable to divide the patrol into two or more'groups and to station these
groups equally distant around the circumference of a small circle above the formation center. Upon
receipt of information on the approach of hostile aircraft, the combat patrol should proceed at
high speed to intercept and attack the enemy in force. Any unit of the combat patrol sighting
enemy aircraft should immediately broadcast the contact report, and should then endeavor to
point out the enemy formation to the division or squadron commander who will lead the attack. In-
dividual units or sections of the combat patrol should not be permitted to detach themselves at will
to attack any and all enemy aircraft sighted, as to do so might reduce the effectiveness of the patrol
to such a point that the main enemy attack cannot be frustrated when it takes place. Further-
more, the combat patrol must guard against being drawn away from its station by possible enemy
decoys.

INNER AIR PATROL AGAINST SUBMARINES

2-327. (a) The fighting squadron may be assigned the task of maintaining an Inner Air Patrol
against enemy submarines and mines. A secondary mission of this assignment is the detection,
warning and counter of enemy surface and low altitude air attacks.

Ob) Each section of the fighting squadron is a patrol unit. The squadron will normally
be assigned a definite area or sector beyond the outer circle of the fleet disposition. The patrol will
cover the entire area to ten miles (or other specified distance) beyond the outer circle. Each section
is assigned a sub-area. The density of the patrols should be twice as. great in the forward as the
rear hemisphere. - ,

(c) The patrol is flown at a low altitude with the planes in the section disposed in A-B-C
formation. Upon sighting an enemy submarine, a report should be made by voice radio and the
submarine attacked with bombs and machine guns. If surface vessels approach, the location should
be indicated by repeated dives. Mines should be reported, and their location indicated by circling,
and should be destroyed by machine gun fire from safe distance.

ATTACK AGAINST SURFACE VESSELS

2-328, The fighting squadron will normally make dive bombing and machine gun attacks on sur-
face vessels under the following circumstances:

(a) As a part of a coordinated aircraft attack on enemy capital ships.

(b) As atask group whose objective is the vessels of the screen over which the heavy
bombers must pass to reach their objectives.

(c) As a task group whose objectives are the light enemy forces.
(d) When operating as an Inner Air Patrol against submarines.
DIVE BOMBING ATTACK

2-329. (a) In dive bombing attacks on surface targets, the fighting squadron employs, in general,
the tactics described in the chapter devoted to tactics of a dive bombing squadron. However, in the
case of the fighting squadron, the approach is usually made, and the attack launched from A-B-C
formation, or modification thereof.
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MACHINE GUN (STRAFING) ATTACK

2-330. (a) Machine gun attacks (strafing)on surface vessels are described in Part I.

(b) When the fighting squadron is assigned as an objective those vessels of the screen

over which our heavy bombers must pass to reach their objectives, a machine gun attack against
such vessels would normally follow immediately after the release of bombs and should be so timed
as to take place just prior to the time at which our heavy bombers enter the effective anti-aircraft
gun range of the screening vessels being attacked. Firing should be done during a steep dive, the
attacking plane then puliing out and zooming to regain altitude from which to make another
attack. Such attacks should be continued until our heavy bombers have passed beyond effective
anti-aircraft range.

CHAPTER 4
AIRCRAFT TACTICAL INSTRUCTIONS FOR VTB TYPE SQUADRONS
SECTION |
GENERAL INSTRUCTIONS APPLICABLE TO VTB TYPE SQUADRONS
MISSION

2-400. The VTB type is the heaviest striking arm with which a carrier is equipped. When used
as a heavy bomber or as a torpedo plane, it constitutes a major aerial threat and is capable of in-
flicting decisive damage. While its primary purpose is to destroy enemy vessels, it may be used,
should the general tactical situation require, to impose desired maneuvers upon the enemy. Its use.
as a smoke layer should be kept to a minimum, as other types are able to perform this mission.

TARGSTS

2-401. The usual objective for a VTB squadron is a formation of capital ships or a formation of
vessels of the train. The van or flagships are the most important targets. Light forces ara usually
not sufficiently important for this type of attack; further, their high speed and maneuverability
render them difficult targets. An aircraft carrier, in the event of surprise, is an ideal target, par-
ticulary if the attack can be consummated prior to its launching of planes.

FORMATIONS AND MANEUVERS

2-402. (a) With a few exceptions, VTB squadrons use the same formations and maneuvers as
other aircraft. To provide the'greatest flexibility, the organisation of this type of squadron should
provide for tactical* organization consisting of three divisions of two sections each as well as the
standard two divisions of three sections each. There must be special torneao and bombing for-
mations as discussed later under the heading TORPEDO DOCTRINE and BOMBING DOCTRINE.

(b) The normal cruising formation consists of two nine-plane Vee of Vees divisions in
column. When air attack is imminent, distances and intervals must be closed to “close order” in
order to procure the maximum cross-fire on attacking aircraft. It has been definitely proven that
close order formations may be seen at much greater distances than can open order ones, there-
fore, when approaching a formation of enemy surface craft, “open order” should be assumed.

(c) The A-B-C formation is not ordinarily used with VTB type aircraft as there is little
gain in maneuverability and there is great loss of defensive gun power, Cross-over turns are not
used in VTB squadrons. Planes or sections ease over as necessary to facilitate large course changes;
in turns against an echelon, all following sections ease over to the opposite echelon.

STEP-DOWN FORMATIONS

'2-403., The value of a step-down formation should not be overlooked and development of this
type of formation is encouraged. For low wing monoplanes visibility is far better above than below.
VTB type squadrons should experiment with step-down formations and submit'’changes to this publi-
cation as developments occur. It is believed that all formations can be flown successfully with a
step-down instead of a step-up, thus giving improved visibility and much greater defensive gun-
fire against any attack in the after quadrant.
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MISSION

2-404. In addition to the direct destruction or damaging of enemy vessels, aircraft torpedo attacks
are capable of the following:

(a) Reducing speed of one or more enemy vessels; this may retard or prevent the enemy
purpose, or may result in the necessity for his abandoning crippled units.

(b) Causing contusion; this may be of particular importance in a battle line during an en-
gagement or in a large train or convoy.

(¢) Forcing undesired maneuver on the enemy’s part.
(d) Serving as a correlated or “anvil” attack in conjunction with destroyer attack.

(e) Quick finishing of isolated damaged enemy units.
Aircraft torpedo attack may be ordered for any one or more of the above purposes.

TARGETS

2-405. Normally, the targets for an aircraft torpedo attack will be heavy and important enemy
units such as battleships or aircraft carriers. Attack may, however, be ordered and delivered against
vessels of the convoy or train, or against cruisers or even destroyers under special conditions render-
ing chances of success particularly good or where such attack is dictated by circumstances.

TIME OF ATTACK

2-406. Time of attack is normally governed by other tactical considerations. Where such consider-
ations permit sufficient latitude in the choice of the time for attack, this should be selected to favor
concealment and surprise by the planes. Favorable light conditions, clouds, land backgrounds, etc.,
should be exploited. Vessels in restricted waters are particularly vulnerable, anchored vessels being
an extreme example. The ideal time for torpedo attack in an encounter between major forces is when
main engagement is imminent or already in progress.

TACTICS OF ATTACK

2-407. (a) There is no set form for a torpedo attack. It must at all times be flexible and capable
of change to suit conditions. Various types of attacks are described below. Every advantage must
be taken of haze, low clouds, rain, dawn, dusk, smoke screens or sun lane in order to push the attack
home. Great care must be taken to avoid silhouetting a torpedo squadron against the horizon. In
several cases, approaches of sections at 100 feet have been clearly visible to the ships attacked,
whereas those sections higher or lower were almost invisible. Whether an attack is to be initiated
from high altitudes or from an altitude just off the water depends upon which course will give the
maximum protection and surprise.

(b) Torpedo plane attacks must conform to the essential requirements of successful tor-

pedo fire which are:
(1) THE ATTACK MUST BE PUSHED HOME.
(2) The torpedoes must have favorable track angles, that is, 90 degrees or less.

(3) The spread of torpedo water must be sufficient to counteract maneuvers by the
target.

(4) The density of torpedo water must be sufficient to insure hitting.

e « (5) The approach must be made at maximum speed and in such a manner as to
minimize exposure to hostile fire.

VULNERABILITY

2-408. Torpedo planes are extremely vulnerable just before launching a torpedo attack. The success
of an unsupported torpedo attack upon the enemy main body with good visibility is considered doubt-
ful, especially if there is a protecting screen. To be successful a torpedo plane attack requires the
assistance of one or more such factors as surprise, low visibility, haze, main body gunfire, des-
troyer attack, smoke screens or powerful aircraft support. A torpedo attack that can be met by
strong gunfire will seldom be successful. The range of torpedo planes is greatly reduced when
carrying torpedoes.
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ANVIL ATTACK

2-409. (a) Anvil torpedo attack comprises closely coordinated attack with torpedoes from two or
more directions such that attempt on the part of the target vessel(s) to evade attack from one
direction by turn away will increase his exposure to the attacks from other directions.

(b) Torpedoes should arrive at the target as nearly simultaneously as practicable. Exact
coordination of this feature of such attacks is extremely difficult and can seldom be achieved. Never-
theless every effort should be made to reduce the interval between arrival of the various spreads
at the target. The acceptable length of this interval consistent with effective anvil attack varies
inversely as the speed of the target.

(c) All divided aircraft torpedo attacks are essentially anvil attacks in form.The classic
example of anvil attack is that of coordinated destroyer attack on the engaged bow of an enemy
battle line and aircraft attack on the unengaged bow.

GENERAL TYPES OF ATTACKS

2-410. (a) Attack Plan “A”, Figs. 1-68 (a) and 1-69 (a).
Divided attack — Attack in two nine-plane or three six-plane divisions on both bows
of the enemy formation. Preparatory signal: “A” on searchlight.

(b) Attack Plan “B”. Figs. 1-68 (b) and 1-69 (b). -

Wave attack — An attack in succession in two nine-plane divisions or three six-plane
divisions from same flank of enemy formation. In this attack plan there is a possibility of some
confusion as to which bow to attack. This can be avoided without using any additional signals even
when break-up is initiated from directly ahead if each division leader will proceed to a point broad
on the bow before making final attack signal. Preparatory signal: “B” on searchlight.

(c) Reverse Attacks. Figs. 1-70 and 1-71.

Under certain conditions, as where the enemy is in contact or approach disposition, it
may be desirable to initiate the attack from abaft the beam in order to avoid passing over the concen-
trated. screen. This is a reverse attack, reversing the target angle assignment and direction of
retirement. In a reverse attack, the leader’s target angle is nearest directly ahead and the last
plane of division nearest the beam. The retirement is toward the bow in the direction toward the
leader. Whether the attack is to be a “Reverse Attack” or “Normal Attack” is indicated by the
point at which the squadron “Break-up” is executed, i.e., if astern of the target a Reverse Attack—
if ahead of target, a Normal Attack.

(d) When the target ships are not clearly visible from the point of “Break-up”, or have
not been sighted and identified by the division leaders before the “Break-up”, more detailed orders
for the attack must be given by visual or radio. Such orders should include:

(1) Number and type of ships in target formation.

(2) Bearing and distance from squadron at time.

(3) Estimated target course and speed. -

(4) Plan of Attack (“A” or “B”).

(5) “Reverse” attack (if attack is not to be “Normal”.)

TARGET DISTRIBUTION
2-411. (a) Single Ship. Figs. 1-68 and 1-70.

(1) Plan “A” — Divisions attack simultaneously with first division on starboard bow
and second division on port bow. If in three divisions, the third division will at-
tack that bow which appears to offer most favorable opportunity for a successful
attack.

(2) Plan “B” — Divisions attack in succession from same bow. Distance between
divisions should be of the order of  to 2\ of a mile in distance or 15 to 20
seconds in time. This type of attack is indicated when target is screened only on
one side.
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(b) Two or more ships in column or approximate column (Figs. 1-69 and 1-71).

(1) Plan “A” — Divisions attack second ship simultaneously, first division on star-
board bow and second division on port bow. If in three divisions, third division
will attack that bowof leading ship which appears to offer the most favorable
opportunity for a successful attack.

(2) Plan “B” — Divisions attack in succession from same bow. First Division will
attack second ship in column and second division will attack leading ship. If In
three divisions, third division will attack second ship in column.

DETAILED PROCEDURE FOR ATTACK

2-412. (a) In preparing to launch a torpedo attack, the squadron commander should conduct
his squadron to an initial position ahead (for Normal attack) or astern (for Reverse attack) of the
target formation. This position should, if practicable, be outside of sight range from the enemy,
but such that the target vessels can be seen. It should not, normally, be less than ten (10) miles
from the target for Normal attack. Under some circumstances, this may require the squadron com-
mander to initiate the break-up and attack with the target vessels not visible. (See article 2-410 (d)
above). While approaching this position the squadron commander should give his preparatory
attack signal to signify type of attack he wishes to make. When ready to initiate attack he should
give “BREAK-UP” signal which orders division leaders to take charge of their divisions and pro-
ceed independently to the attack. If Plan “A” is ordered, the first and second division leaders should
immediately proceed with their divisions to positions about 30°- 35° on the starboard and port
bows respectively at a distance of about 6 miles from the target. Upon arrival at these positions the
division leaders should execute “ATTACK?” signal. From this time on each plane acts independent-
ly and proceeds to launching position on prescribed target angle as shown in Figures 1-72 and 1-73. If
Plan “B” is ordered the procedure is the same except that after “BREAK-UP” signal is given the
second division leader (and third division leader if present) will maneuver to take the 15-20 second
interval between divisions required for a wave attack and will then follow behind first division.

(b) Figures 1-72 and 1-73 are drawn to a scale and show torpedo tracks, target tracks, and
target angles for a set up with target speed of 18 knots, torpedo speed of 30 knots and dropping
range of 3000 yards. This is a typical set up for a battleship target using a Mark X111 torpedo.
For a cruiser or aircraft carrier target it would be desirable to reduce angular spread between air-
craft and put division leader about 45 degrees on the bow so as to avoid an overtaking run foi*
the torpedo. The widely varying target angles and the variation in each pilot’s estimate of target
angle and speed should give ample dispersion of torpedoes to allow for reasonable maneuvers by
the target. Each pilot before reaching launching position will set up his director for estimated
target angle and speed and will make an independent run on assigned target.

(c) During approach all pilots ascertain by visual observation the number of ships in the
target group. Since each pilot knows the number of ships, the attack plan and his own relative posi-
tion, there should be no doubt in his mind as to his exact target, and his launching position relative
to that target. Each pilot should endeavor to reach launching position at the same time as his divi-
sion leader and should launch his torpedo within a few seconds of leader’'s drop. The retirement
should be made toward the division leader turning back approximately 180 degrees and climbing
slightly in order to allow succeeding divisions to pass underneath. Erratic zigzag courses may be
steered while opening range and normally no attempt should be made to go into close formation
with division leader until outside of gun range.

MANEUVERS OF TARGET

2-413. If target begins a turn while attacking division is still a considerable distance away, each
aircraft should attempt to maneuver to arrive at dropping points indicated in Figs. 1-72 and 1-73. If
turn of target is detected promptly and each pilot immediately starts his own maneuver to arrive
at prescribed dropping point there should be little delay in launching attack. However, if the divi-
sion is close to dropping point it will be impracticable to attempt to re-orient the attack. In such
case each pilot should stand in toward target on his original course but will change his director set
up for new estimated target angle and drop his torpedo when he reaches the firing range. If new
target angle results in a following shot for certain planes, those planes should close the range as
much as possible in order to insure that torpedo will overtake the target.
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USE OF SMOKE SCREENS

2-414. (a) A smoke screen is probably the most frequent form of support for a torpedo attack.
The tactics of the smoke screen are discussed elsewhere in USF-74.

(b) The value of a smoke screen to cover the retirement of aircraft should be borne in
mind. The indiscriminate use of smoke screens may, however, interfere with the plans of the O.T.C.
and they should never be used in a major engagement without specific orders, or authority.

(c) For torpedo plane attacks, two additional uses of smoke screens have been developed.
(1) To cover the approach (Lane screen).
(2) To deceive the enemy (False screen).

The former simply screens the attacking planes during the approach. The latter attracts the at-
tention of anti-aircraft batteries while the approach is being made from another direction.

(d) The value of a smoke screen in support of an aircraft torpedo attack during a main
engagement, if the visibility is reduced, is questionable. The smoke screen acts as a signal to the
enemy to expect an aircraft torpedo attack and may ruin all chance of surprise. Frequently, in the
heat of battle, a surprise attack on the enemy battleline without the use of smoke will have ex-
cellent chance of success. -

ATTACK ON DISABLED VESSELS

2-415. Disabled vessels may be destroyed by torpedo planes operating singly or in sections accord-
ing to the opposition such vessels can offer and the speed the}' are able to attain. In attacks on
vessels whose speed has been markedly reduced, an attack may be initiated from any desired relative
bearing.

VF PROTECTION

2-416. VF escort or patrol protection of VT aircraft in. attack may be available. While such em-
ployment of VF is not normally desirable, under certain circumstances such protection becomes of
prime importance. These circumstances are, in general:

(a) Where the attack is delivered in the face of known strong enemy VF patrols.

(b) When delivering coordinated attack under circumstances which are likely to require
holding the VT attack units in an area outside the initial point for their break-up, in order to secure
“anvil” effect.
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Fig. 1-63 (a) Fig 1-68 (b)
PLAN “A* PLAN “B”
SINGLE SHIP SINGLE SHIP

Note: If in three divisions third division
follows either first or second division at 15
second interval.
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PLAN*A” PLAN “B”
TWO OR MORE SHIPS TWO OR MORE SHIPS
Note: Third division follows either first or Note: Divisions follow each other in numer-
second division at 15 second interval and at- ical order while proceeding to assigned tar-
tacks either bow of first ship. gets.
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Fig. 1-70
KEVEUS2 ATTACK PLAN “A” - SINGLE SHU*
NOTE: If In three divisions, third division follows either first or second division at 15 second in-
terval.
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Fig. 1-71
EBVBS3S ATTACK PLAN “A” - TWO OH MORS SHIPS
Ine*. £JOTE; If ia three divisions, 8rd division follows either first or second division at 15 s«cond iatarval
and attacks either bow oi leading ship
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SIX PLANE ATTACK
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estimate. No time or effort is to be wasted during the attack in making minor corrections to obtain
accurate and even spacing.
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HofUZOJAYAU
AIRCRAFT/*"BOMBING DOCTRINE

BOMBING FORMATION

2-417. The bombinglformation used should be such as to obtain a reasonably high probability of
hitting without reducing- too much the percentage of hits. For bombinglaltitudes of 12,000 feet or
less against a maneuvering target, a six-plane closed Vee with planes ninety (90) feet apart is
considered most satisfactory. With this formation, the mathematical probability of obtaining at
least one hit should be about fifty percent. A larger formation only slightly increases this probabil-
ity and is difficult to maneuver, resulting in ragged patterns. For bombing- altitudes above 12,000
feet against a maneuvering target larger formations should be used. A smaller formation reduces,
markedly the probability of hitting. For use against a stationary target or against one which is
maintaining a steady course and speed, a three-plane or a four-plane closed Vee with 100 feet be-
tween planes is best. For approach from ahead or astern, the formation should be larger in deflec-
tion than in range, and for approaches from the beam, larger in range than deflection. For all bomb-
ing formations all planes of a group should fly at the level of, or slightly below, the level of the
leader. Station-keeping must be as nearly perfect as possible in order to obtain satisfactory pat-
terns. Even a very slight skid or minor change of speed at the time of dropping has a very adverse
effect on the bomb pattern. Figure 1-74 shows typical bombing sections and the pattern which
should be realized. When a wave attack is desired, an echelon of divisions with altitudes varying at
least 500 feet is formed in order that divisions may follow in succession over the target.

BOMBING ATTACK FACTORS

2-418. The following are factors which are helpful during daylight in making an effective bomb-
ing approach and attack:

(a) Target not protected by aircraft. -

(b) Target under effective fire from surface vessels.

(c) Bombers supported by light bombers.

(d) Attack from the sun. '

(e) Attack from ahead or astern.

(f) Low broken clouds not exceeding six on the scale of zero to ten.

(g) Attack at dusk or dawn from the dark semi-circle.
THE APPROACH
2-419. The direction of approach is dependent upon the following, factors wvhich vary widely in
importance in different situations:

(a) TIME — If the attack must be delivered at the earliest possible moment, the approach
must necessarily be made without maneuvering for a favorable position.

(b) CONCEALMENT — Surprise is important not only to avoid gunfire, but also to avoid
dodge maneuvers on the part of the target. Broken clouds are usually effective in avoiding detection
and often do not interfere seriously with effective bombing. Approach down the sun lane is very
effective. At dawn and during evening twilight, approach from the darkest side of the sky usually
prevents discovery.

(c) A. A. FIRE — Approaches from dead ahead or from astern are best for reducing
A. A. fire from the target. However, fire from other sources in the vicinity must be considered in
evaluating this factor. If effective AA fire must be accepted, the time under fire should be kept
at a minimum. This is best accomplished by attacking downwind, or from ahead of the target,
and at the highest practicable speed. Whether the attack should be made by all divisions from
approximately the same direction in close succession, or by divisions from different sectors, will
depend upon the opposition.
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BOMBING ALTITUDE

2-420. The bombing altitude to use depends to a considerable extent on the visibility conditions.
With unlimited visibility, bombing- should be done from maximum altitude to avoid detection- and
to reduce the effectiveness of anti-aircraft fire. If surface haze, low broken clouds, or a bright sun
lane afford good protection, the bombing altitude might be lowered in order to increase the proba-
bility of hitting. Below 4,000 feet, fifty caliber machine gun fire becomes very effective and the
solution of the bombing problem becomes very difficult with the present bombsight due to the high
apparent rate of closing. Therefore, 4,000 feet may be considered the minimum effective altitude.
The increased chances of hitting from lower altitudes make it desirable to lessen the distance be-
tween planes in the formation under these conditions.

DROPPING

2-421. In order to obtain satisfactory bomb patterns, all planes in the formation must maintain ac-
curate station, steady speed and correct flying attitude (no skid or slip) immediately before, and at
the time of the drop. All planes in the formation must drop simultaneously with the leader. This is
accomplished by watching the flash bulb release signal, and the bomb(s) leaving the leader’s plane.
A standby signal (either arm or flag) may be given by the rear seat men. In order to place the mean
point of impact of the pattern on the point of aim, the leader must spot his bomb up one-half the
pattern length.

THE RETIREMENT

2-422. Having dropped, each division leader should at once turn and retreat on erratic courses with
varying altitude taking either close Vee of Vees or open formation depending upon whether
enemy fighters or A.A. fire constitute the greater menace. The retirement should be effected at
maximum speed, taking advantage of any available concealment, and downwind if practicable. The
squadron should reform at the earliest practicable moment after getting outside of gun range.
If under attack by hostile aircraft, it may be advisable to lose altitude quickly and retire from the
hostile area close to the surface of the water.

COMPOSITE BOMBING

2-123. The practicability of using heavy dive bombers as horizontal bombers by flying as wing
planes on a plane of the VTB type has been demonstrated. Experimental practices indicate that very

. satisfactory drops may be so made. The problem simply resolves itself into one of proper ren-

dezvous of the composite group. The rendezvous is usually accomplished by putting the horizontal
bombers into echelon of Vees and the dive bombers join up in similar formation. Thus similar
sections are paired. Section and division drops are made by wing planes dropping with the leader.
It must be remembered that to obtain a satisfactory pattern, the ballistic coefficient of all bombs

must be similar.
SECTION Il — B

NIGHT HORIZONTAL BOMBING,— TARGET X3IMOBILE

2-424. The tactical situation covered in this section is that of a night horizontal bombing attack
on a heavy unit at anchor using flare illumination.

2-425. In general the preceding doctrine for formation horizontal bombing applies when bombing at
night with the following important exceptions:

(a) The necessity for coordination between bombing and illuminating groups.

(b) The necessity for a well indoctrinated and boldly-led illuminating group.

(c) Lesser importance of concealment allowing the use of lower bombing altitudes which
in turn permits the use of smaller formations.

(d) Probability of brief period available for bombsight set up.

2-126. Altitude and Formations — The problem of concealment is covered by: (1) approaching
with planes darkened and, if practicable, camouflaged with lamp black; and (2) the blinding effect
upon gun and director crews of the flares, the first of which are released while the bombers are out
of, or at extreme, gun ranges. It is doubtful if high altitude would materially increase concealment.
In any event its value is far outweighed by increased bombing accuracy and a simpler problem of
coordination when using lower altitudes. A bombing altitude of 8,000 feet to 10,000 feet is desirable.
This in turn permits the use of six-plane bombing formations. The reasons for the desirability of
small, successive formations at night are obvious.
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2-427. Approach — The possible presence of shore-based gun and search light batteries must not
be overlooked. Avoid crossing or approaching the shore if possible both for safety and to prevent
disclosing the group’s presence. When within about five minutes of the objective, the illuminating
group is detached and the bombing group executes a wide circle to delay until illumination is start-
ed. Start the bombing approach immediately after the first row of flares is dropped, adjusting posi-
tion slightly as necessary to line up with flares and target. Approximately SO seconds before reaching
the release point broadcast some’ prearranged one word signal as a warning to the illuminating'
group. If practicable, determine approximate position by having one plane go ahead and drop a
float light while well awav from objective and on probable bombing course.

2-428. Release Signals — Colored flash lights operated by the radioman in the guide plane nay be
used as standby signals. The standard photo flash bulb dipped in black paint except for i/0 inch
at the socket end is an efficient salvo release signal.

2-429. llluminating Section — Three planes manned by experienced crews can provide continuous
and satisfactory illumination for about six minutes. Each plane is loaded with 12 flares mounted oh
the bomb racks and three Carston float lights.

2-430. To Locate the Target — When detached the illuminating group proceeds at high speed, los-
ing altitude, toward the objective. Locating and identifying a darkened ship at night is extremely
difficult. This is true even if previous information as to the berth is available. The illuminating group
should approach at low altitude and make a wide arc about the approximate position of the target.
In this way the target may be picked up in the light lane of the moon, a planet or a light ashore.
However, on a moonless or overcast night it may be necessary to drop flares to locate the target.
In this case, one plane (No. 3) should be detached, No. 3 proceed to the left of the target while No. 1
and 2 proceed to the right. When the approximate position of the target is nearly on the line be-
tween No. 3, and No. 1 and 2, No. 3 releases three flares, 15 seconds apart, at 2,000 feet altitude.
These flares should be two to three miles from the target. As 1 and 2 circle, the targets should be
picked up in the light lane of the flares. These “search” flares obviously provide a warning to the
target and should be used only when other means of locating the objective are impracticable or
have failed. See Figure 1-76 for search procedure.

2-431. llluminating Group Tactics — The best available information on target illumination for
horizontal bombing points definitely to the fact that best illumination is obtained when the flares
are dropped at about 2,000 feet altitude close aboard the target but between the target and the
bombing group. It has been reasonably determined that reflection from the target itself in direct
illumination provides a clearer point of aim than does silhouetting. To achieve this, plane No. 1 pro-
ceed immediately upon sighting the target to lay a row of six flares 1 second apart as shown in
figure 1-77. Plane No. 2 follows 1 minute later releasing 9 flares. Plane No. 1 circles wide away,
from the target and as soon as possible lays his remaining six. Plane No. 2 follows with his remain’
ing 3 flares or not depending upon position of the bombing group as indicated by the prearranged
“30 seconds to go” signal. In this procedure, Plane No. 3 has two functions, (1) as standby in case
No. 1 or No. 2 are shot down and (2) as soon as target is located drop three float lights 10 seconds
apart as shown in figure 1-76. These float lights assist the bombers to “line up”, provide a point of
aim to start setting up drift, and assist illuminating planes to drop rows of flares normal to the line
of the bombers approach. (NOTE:™ The flare release altitudes mentioned in this and the pre-
ceding paragraph will be read as opening altitudes when delayed - opening flares become available.)

2-432. Flare Release — Flares can best be spaced by having the second pilot operate the bomb
racks from the bomber cockpit. The bomber starts releasing on orders from the pilot. Obviously
wind force and direction must be considered in spacing flares.
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SECTION 111
AIRCRAFT AND SURFACE CRAFT COORDINATION
COMBINED ATTACKS

2-433. It is often advantageous to combine aircraft attacks with surface craft attacks. This is
particularly true in the case of destroyer and torpedo aircraft. The combined attack serves to divert
ivre each from the other, and by exposing the enemy to additional hazard, reduces his effectiveness.
When destroyers attack with torpedoes on the engaged bow of the enemy, torpedo aircraft can
form an “anvil’' by attacking from the disengaged side.

SYNCHRONIZED ATTACKS

2-434. If the enemy is free to maneuver, synchronization of the air attack with that of the destroy-
ers is very difficult but can usually be achieved. Since the aircraft have much greater speed and
maneuverability than the surface craft, the burden of effecting proper synchronization rests with
the torpedo plane commander. If air opposition is so heavy as to greatly endanger the success of
the combined attack, the aircraft commander shali deem it proper to launch his attack immediately
even though the advantages of the combined attack are lost.

ATTACK PROCEDURE — GOOD VISIBILITY

2-435. With good visibility, aircraft may remain- outside of effective A.A. range until light forces
have launched their torpedoes. After the light forces have launched, the aircraft will close the
range, gain firing position and drop so that all torpedoes will cross the line at approximately the
same time. The launching of torpedoes by the destroyers may be recognized by the aircraft at quite
great distances by the maneuvers of the destroyers.

ATTACK PROCEDURE — POOR VISIBILITY

2-436. With reduced visibility, some form of communication between destroyers and aircraft is
necessary. If voice radio is available to the destroyers and can be used, almost perfect synchroniz-
ation can be achieved; otherwise, it is necessary to use liaison planes or aircraft smokers, parti-
cularly those which have expended their smoke, to relay information to the attacking torpedo
planes. If no such craft are available, the torpedo plane squadron can remain with the destroyers
until they launch and still make a perfect “torpedo anvil” since destroyer torpedoes have more
than twice the range of those used by aircraft.
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PART m
CHAPTER |
ATTACK OPERATIONS

3-100. (a) Group attacks, which comprise all forms of coordinated offensive action on the same
surface objective by two or more squadrons or units, are classified as to “Departure Procedure”’
and ‘‘Attack Procedure”. Departure Procedure covers rendezvous following launchingl or take-off,
and the first part of transit from launching point to objective. Attack Procedure covers the tactics
of approach to and attack upon the objective.

(b) ANY ATTACK PROCEDURE USED MUST BE SO FLEXIBLE THAT UNEXPECT-
ED TARGET DISPOSITIONS, SURPRISE CONTACTS, COMMUNICATION FAILURES, ETC,,
WILL NOT DEFEAT ITS FUNCTIONING. ACTUAL CONDITIONS AT THE TARGET WILL
SCARCELY EYER BE EXACTLY AS PICTURED IN THE MINDS OF PILOTS IN THE ATTACK

GROUP.

(c) Attacks which achieve surprise thereby multiply their effectiveness. Surprise may
be aciiie”*d as to any one or more of the following:

(1) Time of attack.

(2) Weapons used (Bombs, torpedoes, gas, guns, etc.)
(3) Strength of axbacH.

(4) Direction(s) of attack.

(5) Altitude (s) of attack.

Variations in the directions and altitudes of attack constitute one of the most important and effect-
ive means of contributing to success. These VARIATIONS MUST BE MADE BY GROUP, SQUAD-
RON AND SUB-DIVISION COMMANDERS PARTICIPATING IN THE ATTACK. Intelligent use
of this initiative marks the proficient aircraft commander. Air warfare abroad has demonstrated
emphatically that repeated blind adherence to rigid procedures of any kind in the presence of op-
position brings quick retribution.

(d) . The Air Group Commanders shall be prompt to order changes of a previously ordered
attack procedure when conditions make this necessary or desirable.

DEPARTURE PROCEDURES

3-101. Three (3) general procedures are prescribed below tor effecting rendezvous and depar-
ture of carrier groups. In each case, actual departure of the units on their outward track for the
mission will be conducted without further orders as a continuing phase of the operation immedi-
ately following section, squadron or group rendezvous as the case may be. Should the Task Force
or Unit Commander desire to delay actual movement of units outward from the carrier(s) after
launching and rendezvous, specific orders must he issued to this effect in each case.

(a) URGENT DEPARTURE — is>designed to reduce to the minimum the time requi
to start unit.3 toward the objective. It requires immediate rendezvous and departure toward the
target by each section as soon as launched. Where practicable (without delaying the attack)f sec-
tions should join for mutual support to form attack elements of the numerical strength suited
to the attack procedure intended. Urgent departure should NOT, normally, be ordered unless the
target is within close striking distance.

(b) NORMAL DEPARTURETrequires rendezvous of squadrons and their immediate
departure without delaying to effect group rendezvous. Enroute anci prior to attack, such degree
of group concentration should be effected as may be practicable and suited to the intended attack
procedure.

(c) DEFERRED DEPARTURE — requires rendezvous and departure of the entire att
group as a concentrated tactical unit immediately following launching.
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ATTACK PROCEDURES.

3-102 Five (5) general procedures are prescribed below for group attacks. These procedures
cover the conduct of both the approach and the actual attack. They are purposely general in na-
ture; the flexibility thereby provided is intended to foster the exercise of initiative.

(a) SEARCH ATTACK — Used when the location of the objective is indefinite to such
degree as to necessitate preliminary search.

(1) The searching .squadron forms scouting line and searches the designated sector
or area. Where URGENT or NORMAL Departure is ordered, sections of the
scouting squadron proceed on this search immediately after launching and
without effecting squadron rendzevous. When DEFERRED Departure is or-
dered, the scouting squadron is rendezvoused before proceeding on the search.
Contact is-broadcast.

(2) The remainder of the attack group (rendezvoused as required by the Departure
Procedure) proceeds along the median line of the sector, or towards the focal
point of a search area not a sector. The group circles at a point 2/3 of the radius
of the sector from origin (or at focal point of the area), until contact is made;
then proceeds to attack. The procedure from this point on may be any one of
four (4) forms of attack listed oelow and will be prescribed by the Group
Commander. '

(b) URGENT ATTACK — Used to get fire on the target at the earliest possible instant.
Urgent Attack may be the continuation of Urgent Departure, or it may be ordered at any time in
an operation which commenced with Normal or Deferred Departure. When ordered, Urgent Attack
requires immediate attack on the objective by each unit of the group by the shortest route and
at top speed from whatever position the order finds it in.

(c) MASS ATTACK— Used to deliver the heaviest possible volume of fire on the target
in the shortest practicable interval. It is particularly applicable to attack upon an,already engaged

racticable. All appr< ) o o )
ass Attack is particularly suited to exploiting favorable approach conditions in any one sector;
e.g. — cloud cover; attack from sun; weak sector in enemy AA screen;-etc.

(d) DIVIDED ATTACK — Attack in which the air group is held in close tactical con-
centration until an initial point, either with the objective in sight or such that its location is
accurately known, has been reached. At this initial point the Group Commander executes the
attack signal and the units'of the air group split up in such a manner as to make the final ap-
proaches and actual attacks from different relative directions around the objective. Divided Attack
provides concentrated heavy fire on the target in brief period while taking advantage of the con-
fusion resulting from simultaneous or rapidly successive attacks from widely separated direc-
tions. It is well suited to attacks on individual vessels or small dispositions which do not possess
strong outlying AA screen. When the attack order is executed, the attack group divides irrto
squadrons or smaller elements, as may be indicated by the circumstances and the nature of the tar-
get. Following the group split-up, adjacent attack elements endeavor to retain visual contact as
far as practicable in order to insure continuity in and expeditious completion of the group attack.
Variations in the altitudes at which the elements of the group make their final approach will nor-
mally increase the difficulty of the target’'s AA defenses.

(e) DISPERSED ATTACK — A form of attack to which attention has been forcefully

drawn by European operations. The attack group splits up at the outset of the operation into a
number of small units (six to nine plane units appear to be the best). The dispersion should be
made as far as practicable from the objective. These units proceed independently to the general vici-
nity of the target, occupying as wide as practicable a spread, both laterally and in altitude, through-
out their transit to and approach upon the objective. An attack group should occupy, during the
‘rittor part of its transit to the vicinity of the target, ah air front on the order of fifty miles
r more. Approach to and attack upon the target is made independently by each unit and should

iG spread throughout 3G0° in azimuth unless particular conditions dictate narrowing the sector
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within which the approaches and attacks are finally accomplished. Some measure of time coordi-
nation can be effected by the establishment of a zero hour; however, this will not normally be
found desirable in wartime attacks at sea. -In training and peacetime exercises, time schedules will
be necessary to reduce risk of collision since visual contact is not normally maintained between ad-
jacent elements. In wartime, the risk of collision is accepted; this fact, combined with the infor-
mation afforded by actual bomb detonations, gunfire, etc., normally renders time schedules un-
necessary. Whether time schedules are used or not, Dispersed Attack must be expected to require
considerably more time to complete than in the case of Mass Attack or Divided Attack. Dispersed
Attack imposes maximum difficulty upon enemy picket and combat patrol defenses and is therefore
particularly well suited to attacks on objectives so protected. It is a form of attack well suited to
area-type objectives on land (bases, naval and air stations, organized positions, etc.)

Dispersed attack, due to the wide front of the group in transit, may be used where the
location of the target is not accurately known and where for any reason it<is preferred' over
Search Attack. Wihen so used the objective must be known to lie within the limits of the extended
front of the group in transit. The element making contact broadcasts this fact and the attack is
developed to and around the target so located.

SUPPORTING THE PRIMARY AIR ATTACK

3-103 (a) In attacks on dispositions having strong surface A.A. screens, it may be necessary to
attack enemy vessels on the line of approach to the main objective. Support of this character should
be made by the lighter attack units. In general VF, if present and not required to engage enemy
VF, should attack destroyers, and VSB should attack cruisers. The main purpose of such attacks
is to neutralize the A.A. fire of these ships; accordingly, most attention should be given to ships with
strong A.A. batteries and located close to the path of the main attack.

(b) Instantaneous-fuzed bombs and m.g. fire are highly effective for reducing interference
in the path of the attack group.

(c) Where the main attack — or part of it — consists of torpedo attack, strong air sup-
port may be of vital importance.

COORDINATION OF BOMBING AND TORPEDO PLANE ATTACKS,

3-104. (a) Air attack with torpedoes may be included as part of, or comprise entirely, the main
effort of a group attack. When torpedo attack is combined with bomb attack on the same objective
the bomb attack should be adjusted to support and cover the torpedo approach. Supporting attacks
on screening vessels should be delivered during passage of the torpedo planes through the screen.

(b) During approach it is advantageous to retain 'visual contact between the torpedo
units and the remainder of the attack group as long as practicable. Torpedo carrying aircraft should
not normally be required to climb to altitudes in excess of about 5000 feet; to do so wastes precious
fuel and needlessly increases their vulnerability to enemy VF.

(¢) The torpedo units should be conducted by the shortest practicable route to a favorable
spot for Initiating their attack. This may be done by the Group Commander with the entire group.
The Commander of the torpedo squadron (s) must know the location, disposition and approximate
course of the objective before he can initiate his attack. The Group Commander must inform him
of these or provide opportunity for him to ascertain them before commencing the attack.

(d) When the torpedo units are in position and ready to initiate their final approach and
attack, they will so report by radio broadcast; the remainder of the attack group then proceeds
with attacks, timing actual arrival at objective(s) to provide best support for the torpedo thrust.
The timing of these attacks is the essence of the problem of coordination.

Le) Except as a matter of accident, proper coordination between bomb and torpedo attac
can not be expected unless recent training (rehearsal) has been held.

DISTR I13UTi 0X OF TARGETS
3-105. (a) Main Objective Targets:

(1) If the number of rnain objective targets to be attacked has not been specified
by higher authority, the Group Commander will do so either before take-off or
prior to ordering the attack.
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(2) Each squadron will normally divide planes equally among the main objectives
assigned.

(b) In supporting attacks squadron commanders will determine and direct the distribu-
tion of targets to the planes of their respective squadrons. In general, the following is considered
adequate distribution for a supporting attack on secondary objectives:

Capital ships — six to nine planes
Cruisers or destroyers — six planes

(1) In strafing destroyers, attacks should be continuous until all other planes have
passed out of A.A. range or ammunition is exhausted.

RETIREMENT. RENDEZVOUS. AND RETURN FROM ATTACK

3-106. (a) Waste no time in getting outside of both antiaircraft and visual range of any enemy
ships. Unless menaced by enemy VF do not attempt to rendezvous until this has been accomplished.

(b) Watch all sectors for trailing enemy aircraft.

(c) If enemy aircraft or ships are in sight, do not head directly toward base or carrier;
attempt to outdistance the hos"tile observers before heading for home.
SIGNALS

3-107. Attack operations may be specified by General Signal.which'contains SOPU5 jrjrd-four (4)
numerals the- tablo£-b QN

iaJ
1 Main body Submarines
2. Heavy ships Shore base(s) -
3. Carrier(s)
4. Light Forces
5. Auxiliaries available
(b) 2nd Numeral — Means (weapons) of attacks:
1. Bombing > 2 -plus strafing
2. Torpedoes 3 plus strafing
3. Bombing and Torpedo* > Make repeated attacks
4. Composite bombing > Make TACTICAL smoke screen
5. 1 plus strafip.s™.. » Most suitable

ANS. PENNANT,i added to 2nd numeral use smoke in attack.

(c) 3rd N.itieijM;:~@D«parture Procedure.
1- Deferred
Most suitable

umeral — Attack Procedure.

Urgent 4 Divided
.57~ wDispersed:

POSITION OF THE GROUP COMMANDER

S-108. Position of the Group Commander in all formations is discretionary, being dependent to a
certain extent upon the maneuver which is being conducted. Under normal cruising conditions it will
be advantageous for the Group Commander to be leading in a separate section of planes with the
remainder of the group following his movements. From this position the Group Commander can
best control the movements of the group with minimum use of radio.
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Fig. 1-79
High ?eiling Attack

— 146 —






CONFIDENTIAL USF-74

Fig. 1-81

Showing Evolution of Closed Vee Formation
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CLOSED VEE; FORMATION

200-

CIRCLES INDICATE 80M8 PATTERN

Fig. 1-83
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SEVEN-PLANE BOMBING FORMATION
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GROUP COMMANDER'S VISUAL SIGNALS

3-109. (a) ATTACK; Group Commander rolls wing in full view of group, then d¥es-diptvjfely-ttk-

(b) SHIFT FORMATION (cruising to protective, or protective to cruising). Group Com-
mander gives echelon signal to base unit'leader who executes change of disposition within his squa-
dron. Following squadrons execute similar movements, (¢) FOLLOW ME. Group Commander takes
position abreast of base unit and zooms several times, (d) CIRCLE — REMAIN HERE: Group
ConTmander closes base unit leader and rotates arm vertically overhead. _

POSITION OF SQUADRONS f

3-110. The standard position of squadrons in each carrier group will be designated by the Group
Commander and will be indicated by a number. In case occasional changes are necessary due to.
unusual circumstances, ail squadrons will be advised prior to take-off.

CRUISING FORMATION _ -

3-111. Cruising formation (used when no attack from opposing aircraft is probable).

(@) GroupJmmation will be an “open order” column of squadrons following the move-
ments of the group “oliimami- seefet™ or the guide squadron.

(b) Squadron formations are optional except that they must be flexible and capable of
making quick turns, following without warning any sudden maneuver of the group leader.

(¢) Squadrons in even numbered positions in the Group Formation will take station above
and to the left of the squadron next ahead; odd numbered positions above and to the right. Squad-
rons slide over on turns as necessary to maintain proper distance.

(d) In the event of low ceiling preventing Step-up beteween squadrons, open out to the side

as necessary to keep clear of slip streams. In cruising-with a low ceiling, in order that the group
formation may be capable of making a quick turn, it is important that a following squadron does.
not get ahead of the last plane of the squadron in the next preceding position in the formation.

(e) The cruising formation must be sufficiently flexible to permit quick turns, but in gen-
.eral planes and squadrons should not open out more than necessary.

COMPOSITE BOMBING i

3-112. (a) Composite Bombing is the use of heavy dive bombers, led by a VTB type horizontal
bomber. The bombs used by both types of planes must have the same'trajectories. The altitudes
used, the probable error, and the number of bombers available will dictate the formations to be

used.

(b) The size and type of formation selected should be governed by the size of pattern de-
sired. The pattern should be such as to give.the greatest product of the two contrasting functions;
namely, reasonable expectancy of hitting salvos, and percentage of hits per salvo. To this end the
pattern should be such that it will be twice the expected error of the control bomber and still have
density of (1) bomb per 100 feet (the beam of a capital ship). Above 12,000 feet a nine plane for-
mation will be necessary to fulfill the requirements outlined above. When the VTB planes are re-
quired for other missions such as torpedo attacks a minimum of control bombing planes will be
supplied and the formation taken will be that given in Figure 1-84.

(c) When Composite Bombing- is ordered the sequence of evolution is as follows.
SIX PLANE FORMATION

(1) mSquadrons in close proximity in cruising formation.

(2) Control bombing- squadron deploys to column of control bombing units (normal-
ly sections) and opens out. Wing squadron takes station above and in vicinity of
ﬁ:ofntrolh blombers and joins up when signalled by control bombers deploying to
eft echelon.

NINE PLANE FORMATION

(1) Squadrons in close proximity.
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(2) Control bombing squadron deploys to column of control bombing units and
opens out (normally sections). Wing bombing squadrons take station above and
in vicinity of control bombers and join up when signalled by control bombing
unit deploying to left echelon.

(3) The two wing bombing squadrons are likewise deployed in left echelon and
closed in on the control bombers to form a diamond formation.

(4) Control bombing section deploys to left echelon. Wing bombing sections do like-
wise and close in forming nine plane diamond formation as shown in Figures
1-82 and 1-33.

The right wing bombing squadron joins the second division of the control bomb-
ing squadron in a similar fashion.

ALTERNATE METHOD

(1) Nine plane Vee of Vees, spacing such as to obtain a density of one bomb per iOO
feet.

SEVEN PLANS FORMATION

(1) One section of control bombing planes are detached for each squadron of heavy
dive bombers.

(2) Two sections of Heavy Dive Bombing Squadron join each control bombing plane
with sections in A-B-C formation as shown in Figure 1-84.

Exchange of lead: In event of bombsight failure, the leader gives the following signal: Points
to bombsight, holds nose, points to Number 2 plane, blows kiss, and drops down and to the left.
In a nine plane diamond, if time permits, he takes the number three position of the first section.
In Vee of Vees, he takes Number 2 position of second section. In either case the Number 2 man
takes the lead and the entire flank moves up one station, wing planes guidirg on Number 2. In a
six plane formation the exchange of lead is similar to that of a nine plane diamond formation. There
is no provision for an exchange of lead in the seven plane formation.

(d) When control sections form right echelons., the wing sections do likewise and close in
forming the Diamond formation. (See Figure 1-82).

(e) These maneuvers form six diamond bombing formations of nine planes each.

GROUP PARADE FORMATIONS (See Figure 1-84).

3-113. (a)<-Closed Group Vee formed as follows: (three squadrons only, plus Group Commande-'f
-Seetioa - 5t planes).

Positions

(1) Group femal~~ection leading,

(2) Left echelon of vees on leading section.

(3) Right echelon of vees on leading section.

(4) In formation of closed squadron vee, take station so as to close the Group Vee.

Positions in the formation will be assigned squadrons at the time the parade formation is ordered.

(b) Diamond Vee of Vees (four squadrons 72 éalanes). Group Commander will designate
position of squadrons by number prior to take-off. Squadrons will be in close order Vee of Vees for-
mations with the Vees closed by the sixth section if present. The squadron in number four position
will close the large vee. Step-up angj, interval between planes and squadrons should be the minimum
consistent with safety. The group if present will lead.

(c) _Diamond of Division Vees (four squadrons - 72 planes).
S_qua%())n will be in column of divisions vees otherwise the formation is similar to Parade Forma-
tion .
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BREAK-UP FROM FARAD'S FORMATION
3-114. Break-up from parade formation will be executed by shifting to "Cruising ynm A HnTi>upon
orders from the Group Commander. Procedure will be as follows unless otherwise directed:

(a) Order will be given by the group Commander ‘‘Take Cruising: Formation”. This will
be the preparatory signal.

(1) Squadrons increase interval in succession, rear squadron opening out first, leav-
ing sufficient interval for the squadron occupying next numerical position ahead
to slide over on turns.

(b) Formation leader will wobble wings followed by a gradual turn and slight dive to the
left. This will be the signal of execution.

(1) Squadrons on the left flank slide acro33 to the right flank on the turn* Group
take cruising formation when straight course has been resumed.

(c) Should it become necessary to make a right turn instead of a left turn, preparatory
order to this effect will be .given by tne Group Commander in which case following squadrons will
slide across to the left instead of the right.

(d) It is important that no turn other than a slight change of course be attempted with
the group in a close parade formation.

COMMUNICATIONS
3-115. (a) Use of radio will be reduced to a minimum consistent with the proper execution of

the operation.
(1) Visual signals will be substituted for voice commands if practicable.

(2) Voice procedure within the group will be abbreviated as much as practicable,
leaving out unnecessary words and procedure signs not needed for a clear under-
standing of the message.

(3) Ilimited use of voice communication is essential to effectively coordinated group
operations.

|
CLOSED GROUP VEE

acii,

*2*

*D% **
Fig. 1-S5
Closed Group Vee
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CHAPTER 2
WING TACTICS
GENERAL DISCUSSION

3-200. The principle involved in conducting: wing tactics is to so coordinate the movements of the
individual™ groups that maximum effectiveness is attained in conducting an attack, at the same
time avoiding interference between groups. This is accomplished by a combined formation of groups
in succession;, each group following the movements of the group ahead while cruising and dur-
ing the approach to the objective. Upon arrival within striking distance of the objective, each group
attacks in succession. A simultaneous attack may be possible should objectives be sufficiently
separated that no interference results. This method retains the tactical organization of the indi-
vidual group intact and provides a flexible formation- and task organization.

ORGANIZATION

3-201. (a) Each group will operate under the tactical command of its own group commander.

(b) The senior group commander will assume command of the wing and will coordinate the
movements of ail groups operating in same area issuing such orders as may be necessary for the
proper conduct of the operation.

RENDEZVOUS AFTER TAKE-OFF

3-202. (a) In taking off from carrier each group will rendezvous independently.

(b) If practicable a wing rendezvous will be made and unless otherwise directed it will
be made over the carrier of the wing command at 5,000 feet altitude, ceiling permitting.

(1) It is highly desirable for the groups which are operating together to proceed in
company. This simplifies the coordination of their movements with minimum

use of radio. - -
(c) If taking off from a field, rendezvous will be as directed by the wing commander.

(1) Take-off from a field, on account of the large number of planes involved, must be
expedited as far as possible. To this end, when the size of the field permits, such
as at North Island on a one or two ball course, take-off will be by divisions.

(d) Group Comanders report to the wing commander when their groups are in position
in the wing formation.

CRUISING AND APPROACH
3-203. (a) The wing formation will be a column of groups following the movements of the lead-
ing group and maintaining sight contact.

-ft-)— The- leadlag-group should-ffrefe-pably-be- trmt-r>f-4he~4Rg”~commaftder>

HIGH CEILING ATTACKS

3-204. (a) Group3i will attack in succession in the order specified maintaining sight contact as far
as practicable with squadrons of the group ahead and attacking as rapidly thereafter as possible.

(b) To insure proper coordination and to avoid interference, Group Commanders will
broadcast the report: “........... Group Clear” when all planes are sufficiently clear to permit of the
next group starting its attack. The Group Commander of the next group to attack will receipt for

this report.

(c) When torpedo planes equipped with torpedoes are present in the formation, they will
be detached from the wing formation sometime during the approach, probably just after the objec-
tive is sighted, and will proceed to position for delivering their attack,

(1) Signal for this will be the order from the Wing Commander “TORPEDO SQUA-
DRONS PREPARATORY.”
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(2)
(2)

(d)
pleted.

Torpedo squadron commanders acknowledge this order.

The torpedo planes will then coordinate their attack, under the direction of the
senior torpedo squadron commander, with the attacks of the other groups or
with that of the surface vessels as the case may be.

The Group Commander of the last group to attack will report when his attack is com-

LOW CEILING ATTACKS

3-205. (a) Groups will approach to the attack in column, each group in low ceiling cruising or
attack formation remaining at least 500 feet below clouds, until the attack has been ordered by the

leading group.

(b) Each group attack and deploy in succession. Avoid over-running the group ahead
while its squadrons are deploying, circling if necessary.

(1)
(2)

Group Commanders report “CLEAR” when their squadrons have deployed and
are proceeding in.

Group Commanders of the next group to attack receipt for this report.

(c) Torpedo squadrons will attack with their respective groups in order to be in a position
to obtain the maximum support from the bombing and strafing attack.

GROUPS NOT IN COMPANY

3-206. (a) When it has not been practicable for the different groups to effect a wing rendezvous,
groups will proceed to the attack independently.

(b) The first group to arrive within striking distance attacks first, etc.

(1)
(2)

Group commanders of following groups receipt for the order to attack given by
the group commanders of preceding groups.

When attack has been completed by a group, that group commander will report
to the next groups the objectives which have been attacked: “............... GROUP
ATTACK COMPLETED ON (such and such objectives).”

DISTRIBUTION OF TARGETS

'3-207. (a) In all of the above attacks group commanders will determine and direct the distri-
bution of targets to the squadrons of their respective groups. This will be dependent to a certain
extent upon what targets have been attacked by the groups ahead.

COMMUNICATIONS

3-208. (a) It is important that all planes of all groups be on the same voice frequency which, un-
less otherwise directed, will be the frequency of the senior group.

(1)

For properly coordinated attacks it is important that all pilots know what is
going on. To this end, whenever it be known that more than one group is operat-
in? in the same area or against objectives in the same vicinity, all other groups
will immediately shift to the voice frequency of the Senior Group Commander.

158



— 159 —



M(pn — IDENTIAL

Sl 00

USF-74

PART V

CARRIER — SQUADRON PROCEDURE, GROUP ORDERS AND INSTRUCTIONS INCLUDING

CHAPTER

CHAPTER

CHAPTER

CHAPTER

CHAPTER

CHAPTER

CHAPTER

\Y

VI

VIl

PLANE GUARDS AND OTHER SUPPORTING VESSELS

Day Carrier Procedure (See USF-77,\ Chapter 1V)
. . GM=2A),
Night Carrier Procedure {See USF-77~ Chapter V)
Aircraft Carriers and Attached Squadrons (See USF-77”~ Chapter 111)

Responsibility of Task Force, Task Group Commanders and Carrier
Commanding Officers (See USF-77y Chapter 1)

Safety Precautions — Aircraft (See USF-107V,..~- A\

Operating Instructions to Carriers, Plane Guards and other Vessels
Comprising a Carrier Group (See USF-77y Chapter II)
%IISSOP

s> >
Section | — Carrier-Aircraft Navigational Procedure (See USF-77AChap-
ter VII) a6 - N
Section Il — Lost Plane and Homing Loop Procedure (See USF-10aChap-

ter V, Part 1)
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- CHAITKH 1.
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6«10t. Th? oparaUoii of b*tt!<Mhlp and cruUur aircraft ahull be *fov*nnxl by tb# G»n«r*i Tactic*!
Jnstruotjon#.Ami War Instruction#, and current Kl«t and Tyjw Tactical Qrd«ra and l)octrin», Un«
is** otharwU# aptHdflaaliy dlr»«Ud in thi# publication, thu signal# for air evolution* and th*
operating muthod# prescribed in Current Tactical Order# and iJoctrlna. U, H yiu«t Air-
craft, Yulum# |, apply to ths> air operation* of thu aircraft curried in battleship* and crul»«ra,

fI*102. Commanding Ofltcar.# of parent ve*#el# are directly rwsjxmsibltt to hlghwr authority for
th# efficiency of their Jvircrd*ft and for their readlm?#* fur operation*, After aircraft wre launch.
=), And rendeavou# with th*» squadron# to which assigned or with a ta»k group cruatud by hiahar
Authority i# competed. th» squadron or task organisation huc<mu»t uiructlvu and tho bnuauron
Commander or other Task Group Commander become# ruspomdbiu for their operation,

C-108, ~Vh»f» battleship or cruiser nircrnft ara In tho air operating by Wings, Hquadron#, or
othor Mgb' including Ill# aircraft of two or more parent w™Hid*. thu stirfucu commander Im*
medlatuly superior to th# leader of tho Flight is responsible fur lindr siiMy, for supplying ih#
flight leader with roccssary information and for directing tho Miyhi. Whim a ship'™ aircraft
ar# operating a* a aeparutu flight, thu Commanding Oilicur hi** nimlinr ruHjHtitMthtuiy, and ha
must at all time# ba r«sdy promptly to tuitu over control of his aircraft whon ho dfnscted by
higher authority, or when plane# require radio assistance in returning to their parent vessel,

0-104. Whan Aircraft from several #hlp# ar* ujHirating tu a tactical unit hut communicating
with tholr parent ship# on spotting frequency, parent nhip*™ are n>sj*>nsiblu for thu maintsn-
ano# of th* radio guard a# provided in paragraph (M il(o)(’.i),

-e--' Nmllch 2 HAKKTV I"'HKCAImONH,

0*IU. Thc eafanh/ prswaution* contalmnwi in Currunt Tactical Ordor*, H Klost, aro fully in
#11\{% for battluhlp and cruU«r aircraft. 1’'urtinont Jwrtloi»* aro I’UJUIaIW| iiuruwlii fur ready

%) To nromot# pdg%l durhvr piagt tim» ainratlonn, whil» conforrinjf to  proceduret
at minnt I practicablti durinj# war, thu rulux in the followin parnKrapha will be fal.
oned reaardle# of any instruction# an to prohibiilnv thu uso of raillo.

(b) In tholr anplloaﬂon to arpfatw*, p4t vead ¥ tho ixetl from whluh an air-
pat w# lauficud, A radio suard weM is n vimd didullud  the ratlio yuard for the
nljrht of an alrplana or woup of alrpunoa. A flight la u wonard turm wm to refer to
Ay or &) aircraft in tliu air,

(0) Radio coomunication nhal ba a minimum, short codu nurHNM vimpi
{%?%}?Uu bem iivnea rray m‘ ought in hrough benrhw of them
A Nyl e LN o v N PR & PR L SR R e
ii Ui ] iunuvnr i O return
planerq Lpon g}/ pmgntbaarlnvn all_other airplane™ In thu air muat avad uh# of
V\# an may JHMMijly inturferu with return of lo«t plane,

In evary flight of ar ane# of other than patrol or ut|I|
\(/I%Iblhty oistanoeg pI ves™"wJ and of |a|upaI ty hast lwo rado
ajuippal airpl of racio communication fallure the fllyht Knali at ae?
Jon aimther flluht W|th radio wnlch U idfectivu or return to Uk parunt vo»e],
Aflight which ha« had communication failure Joins another ilight capeidv of aat

W'A73 OHICJINAU |



CONiINDBNTfAI*

Viiw*

tinuln* communication#, th« tottw uhall n»i>ort Ib* Juwrtur# to th» parant or jfuard
VKol at <mdt

(9) Radio yuard vmmU will plot nil baarina* of thalr pana# obtained through
normal medwj<w or on rqutizt] will raquira fifwhU to aupply information a* lu ihwir
iituatlun whan dulay* occur] and will Inform thulr immadiatu tactical MUjwio»
noon It appaara that panua nr» ovorduo aithur at ohjactiva# nr on raturn. Tacti-
an auparlor* may* if dadfabla, pacu thraw veaada Iu irluitulu formation withla
vimt datanua and rwiuira thum tu rojHut bearing fur plotting pinna tr“ckn.

(fly All fllil/hu of Aircraft whioh uxtand bayoud viability distance of aurfuc* V3«*
*le» and of land shall bo covarad by tha radio dirndlon dmlura of parent vi*»ol* or of
radio yuard ve»#aU, Hadio diractlon Illmiar* ahull bu mannad bufuro plana* am
launohad,

(4) rlune* oparatina In th# vicinity of a KUmt will identify thalr i>o#itlon* hourly
through ultfht of aurfaoa va*»aUt but rajHirU uf portion* mid commaucumunt of nn
turn art* not raqulrad.

(5) Tha londur of each flight, jwuUrol nluna*, on mora dUtant mhulon# will,
Upon atartim/ to raturn, report that fact and thy timo of uxpautail arrival at
WiMveL by *Nu ruooljit® mathod, but without reporting hi* truvk, Hucalptintf fur
auch nn*aaru* la dUcrutlonary with thu pavant vuand und will dapond ulbsu tixUtin#
. conditions, Whan twi>*thiInU of tho way buck a liiyht will normally axtund into
Mounting Una with adjutant unlit* withJdf» aaay vinnul diatunco, If any difficulty In
luuuttny parwnt vassal la antlclisalad, Thu radio nuard »hl|» dataliad to rt'culva tru*»
raporta will unduavur to twtr$UUh communication with any pinna ur iiiyht of plana*
whos»u aohadulad rapurt ha* nut bwm racatvud.

ﬁ?) Hadio tranamUsdmu ra*ulting from coinplhinco with tha aufuty provision* of
thu paragraph aro to ba comddarad Invlulaldo and not auhjaut to dlracthm Ihullng
by Opposing uniU In Moat axuroUus*,

(7) Aircraft muat huar In mind thu fact that radio nntunnaa »f othar ulanM may
trail abuut 400 fuvt balow and asturn, atul nnut oparato to avoltl thU tUnjjar aroa,

(d) Prior to dapartura from parant vassal all alrplanaa will ba Informad aa to tho nrub«
ftbl* futura inovamanta of thu vmal and tha probidda rondanvoun, Tho bauriuii and ills*
t«no» of ths naara™t land »hall always bu ylvan, Whaji.oparutlujf haar tha Klaut, 1U du*
position and jHutltlon of iha Float uantur ahuuld ba ylvan,

M I'arant vax™U »hall maintain a chart of tha trucks andsfnad all thalr aircraft ope>
tttinisr bayond vUIbllity dntauaa, Any markad or dalinlto dupartura from Us nml%/nod
track ahall ba raportud by tha aircraft to Hm parant rarunt ytmuiU nhall Inform
ftiroraft opuratina bayond vUIbllity datuuca uf malarial idmuya* in wakthar comiitiuna
which may alfaut thalr >afaty or navigation.

(f) In aanaral, and excapt In apaolal cumox whan nafaty eoruldaratlon* warrant, flighU
Will ba no plannad an to raturn battlaahlp and cruhar aircraft to tho vicinity of that?
parant va«wuU with jtuliwiant fual to ramnin in tha air at laa*t ona hour,

(H> Tha badar of ft Hivht, whan In doubt aa to uffactin® randaavou* promptly, will oh.
tain tho oorract raturn irauk from thu radio truant va**al, ami procaad on that track,
Varlfyliitf It* corrwtna** from tima to ttmo aa nvcunMary,

(h) A fliyrht not making prompt contaol with parant yan#al at anpactad 11lma and txultion
wilt clrala about a point nxad by float il*rhtu for tan ndnuta»» during which thorouan chwjk
of navigation data and computation* will bu inwdu ausl than, if no errors aro found, Inltlata
tho conduct of toat plana procaduro, i’'atrol plana* will follow tlila prucadura only whon
they can not ranch aholtarad watar.

() All vsasaU will ba praparud to turn un naan)hlluhta, maka #mok», and ftro ntar «h»lU
to aadat. In v“abiUhin™ thalr position*.

(J)  In all oparation* and n#<naUYar3 Involving thu uparatlon of aircraft, tha ofTlcur In
taotiual command ohall racaiva prompt rvport and atlaguata Information in rauard to air-
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pl*n*4 gqv*Hu», Th» ofitw* in taotlcil command ahali tak# tim#ty ami appropriate actio*
with any, 0? wil, v&*#!* at hi* tlUpowU to inaum th* aucurity of th# }H>r*unn#l oi*r*t«
k4l aircraft,

(k) Whsn«vw plan#*, ttttagtht<l to « #hlj>, ar# r#i>orttHl tu hay# mad# forewl iamlin** at
«#* #0 aa tu rojulr# imminUat# aaalatancu, tn# *lu]» tu which th# nl»u# toitoiiua ahall roport
to thu tiliiowy eoiuluctintf th# U™ oparatiun* ami other vb*#uU conovinuu th# numimr
of all plan#* uuacoouutal ior. Knuh vo**ol roaoulii# a pluiiu whuii n>ix>rt its numimr to
|h# ottu'ur comluutin* tha oixiration ami th# »hlp to which th# plan# is* attachvnl, Ut»
cr ahall report tu '~ conc«rm*i whvu all Ha plan#* ar# accniml#<l fur,

(1)  When Hh aircraft r#p#at#diy aooma a Burfao# vo#*ul ami hoa«i* In a uurtutn iHrvcthm,
it I* a ulyital to th# vu*»wl that an aircraft ha# lamlwl in thu waU»r oh tha bvmrinii which
in#-iilan# huail* after aoomlIn# ami that Imnnatlat# a*nUUiu># U 'm~ulrwl.

Jm) When an airplan# cri##hwt, of make* a forctxl iwmliny, thu ncarc*! wnmu), or, »w* con*
Hum* permitting, patrol plane* nhall r#micr Immediate aaaltarv#,

(n). Aerial combat ahall ba limited to onu anpronch fur each attacking plan#, After
»uch attacks*, oppnalnif formation* Khali bu withdrawn and reformed. 'in# dutanc# b#
tween opposing aircraft ahall nut ba reduced below ftlU feet, in aimulating ynjtuyeitnmu
between aircraft, formation leaders jnay wou one planu tu ily do*# alounaU# thu io*d«r
of ih# opposing formation ami thereby indicate thu attack, I'hu provision* of this imra*
%raph tlu not w>jily to thu training fur ami tb« rtrina «f }>rocvrihini tUnmury
ut ar# anilvitbbl# liurin™ Taotival KsurviMiu tout at anoh'itthor tinuM wimn' litryu n»m*
bm of airolanoa of tliforont tvyot>4 or from tilifvrmit aumolnina muy I> InvoWwti, Nu
minimum uUtamnm art* m'l"orltnnl for vaimwa Hun iirnvtlvrn.  Tin* ‘bunion tf
ijiiity for avolviinsi voiiUlun in jiluogpi on tho aitavkinu aitvraft but tlouh'frmliutf airvraft
U cautlomai aualiut inoroanina tow ji'wixibiHty of vollMun by oinpiuyinii manvuwM that
. cannot b# num by th« attaokinif aircraft.

(o) Dlv« bombing attauk* on Mhip« actually tWin# yum* am prohibltwl Wh«*n ulmuUU
inj# attacks on a)ili>a not ftrinii aon<*, aliuraft **hall vmujiUu>tw rw<wory frmn ilivwa at an
Miutml# arv>at#r than 600 ft>vi»

fij») No airtiraft wiinii ily thrtnijih amok# ncmtnM or curtain*, t>*w*it wi»vn ap|»n>aohinf
lur or wltiuirawlInji from an aotual or uimuiatwl turpwlu attack,

h) Aircraft ojn»ratinjr ovor w”tur at nlyht niiaii iuih'wtl in unit* of not lom than two axc#p]
ui vmprytfucy. Aircrait oiito'atinv «inwJy Uoriojr tluyliwht shouM if |>ractU Hbi« r, iulvivuus<,
at IpHt liy j~IVx. bvfor# uarkm»M <r iicfuru th# am‘roach »f i»mi wi'Htlu-r.  WIlumi, huw.
#vi#tr, It is iUMOMNbt# to cITtHit th# rviutcavoun nroioptly tjml jtitwlu nin'raft ahuulit

, return promptly to baau rathvr than incur incmotinl )ut#t\nU by rtuoainimt *t *** al«
tcmplinsf to vluH't the r#miwavoua ami nhoulti notify tactical mhjwlui* atul other airvraft
Quiivivrut'i) of thl* action,

(r) =Alwraft uncrating darktmml at niybt m»y lowcamiio ixiwor UitM not vUlbU

= irtun Imlow for th# purpo*a of formation station kwplnjj, Airvruft opvratinti <Urkviip<i
«ha\i turn on imrmal naviratlon llitlU* uj«m chmo unproaoli tf »ulu>r abvraft not a j>*rt
of th# MH# fm'mationj uuti *hall ua# normal navljHiiun ilwht* Uorina rvmicAvou*.

(n) Durlua ni»lit opvratlona th# auntor aviator In tlljihnt In a irlvon wn'H Hhnli taH# Im»
mwilat# puiltlv# actlun wh#n#v#r wcathor nt utiivr vouai(b*rationa mo imlicatu to r#Uuc« th»
munbvr of aii'craft in th# area to #wf# ilmita,

Hk llx 8 CONDITIONS OK ItKADINKHH,

6*131, Whan comiltlon* of mtlin#aa ai# prcMcrlbwl, all alrv'raft mlihll t# kvpt f\tlly armwi aroi
mnvfdOo<t for tht'ir nuvat pnib»bl# #miiioym#nt, In poacutlun*, arminu HMl hv com»tru#tlv», T*ak

Dommamlorji. in th# abatinc# or Mpwiito advicn (run (esommamllog Olltcwra to th# contrary,
Will aaauma that ail aimraft aro in all in vumliUun tu t)xiatvt.
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tMI13,  AirjvUn** may b* ortkttxi U »u*um» ft condition ut nvulinw*** Irrt>#iH*Uv* of that &\ tot
th* ship, »a fuugwn

(») CONDITION 1,

AlntUn«« will b* k»nt narrow! wjs wtajnilu will b* \Ai>t rwuly fw ttrin*.  Aviation and
jw*onn*t mil by at hnnu anil vady» UaUjvull, nir}il«n** ami pvmmn*) ah»U b*
routy. for lauiushin# on tun (10) minute*1 nutte*

() commtion a

Aviation ami c*U]iuU jw*onn*t m*y h* Mow tlwka but rwuly fw rail on #u#t turtle*
Catt_apult#, »>Fnwy anl iw*o«n#l shall b* muly for laum'hinyr on tw*nty (Ut)) n\Inut«*
noton

to) CONDITION#,

Catapult* alrpUn** antf |Hr*onn® ahall b* muly for Imtnvhiiur on thirty (30) minute
notto*

H*h* 4. ON3 1.WTSH YWUAI* HIUNAIA

6*13% Th* following atonal* by visual »r* aiamlard In th* aeronautical omnUatlon and slway*
hav* th* aant* mining)

0 Lsiidi

n Dalay — reform and gain aHUutl*
\ Flap* not down.

X rro«<mt on miaalon aaaljtnwi,

h lamlng (float) is dam\a*tk
M

Prw***) to ahor* Iven* 1o awortlanwjffith Uootrin* w tmtar*, et .man®
nom* ahor* ha™* 4M* folhiyml by ionjf danh hiwii* hluvt# 1>%* t* Mathvn oth/
than “hurm»u will ha awolrtwl. Tha uamt of IhU law* nf atalion wiilUhvn Ix

tnt out Immvtllatvly afur "M tlaah’* alynal,

8 *— Group Command*? ily alonjfahi* tu rvad atonal*,

U — ltunnin* MlahU not turned on,

8 — lundsavou* in *ona* prawib/™Hi,

BIX Fla* <MX>I>AHIIK8) ItNUAU*

Conventional on* tatter #ov*min$i atonal (A, i\ I, N, 0) may b* ujknl with th* abov*

Hwtlon ft, CHAMI UPON I.AIINI'ItINti OH I1JtNDINO,

QVA™  Th* iMtvkalbtH] ortHj~.luw for “MAN OVNHIU>AHt)Msh«ll Ix c»rriwl «u\ in all *Sj»
wnt ihut tha to wnloh th* *U\'rnft b wUsu'hml ttimll nlmi xiuvr out of vohumv m» th* **mt
iVW »* th* viHalml *hvrHft »>ul lowvr a W m m |¥IUlh (o > hmUuoc* In th*
r<«ov*ry vt |Hvrfonn*i rtrnt, > ml th\on th* nwivHa« of Uiw Mhvrnft. -Thi» uhljv nh~rIn” out to rs««tt*
p*r«onn«t «nU to r~Njovsr tha aiwr”ft inuwt kwj> vUntr of U\* *»Wrn« .

Hmllm & KOHOKt) 1*AN1)IN(J IMUH'KDUHK.

6 1\th Th* luvrnwl ftvrewd Umilnsr Imnj~htr* JuwwrUhnt in Are«\«ph 400-n of >TI' \\i
r«[Mfint*ii In [ ~rearsi'h VWF U» 8, ?'U«t UesfuUtlon*, will wivitw™ £ u*wil in tim* uf %
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OlfU  Th* WitHw# FW*‘*I INTiIn* WU M X vy In Ilrrt itf war U pmiwtty
iu «nmy \SWH# v\ U of 5% ulmum) N wrlib—

@ ekt Lh:i In)hk «\NuUI wif TtV Iwrltwy,

(b) Altonpt to tard w? MillhWAM bow ™ i\«ml fuNjuonUIfrilly Mg,
<) BaJiUr If Ula Inda* 2 Nlinjf luto vimny hentow canrot Im

d @ wnilatUul w omarat iHUMWAM If Thm U U2 rf Ih4r fadum Ina

<) Mhto M radio nnrt we \yrotmi Yl to el Inffwmalto* vill to
(I\% AWV uf own TOWItft I\ «Ilt
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com m xtiH *
\ (‘'i)Aran n

I* CATAIHUtTSNtli (ISNKMAU

64tH» Wh$n%w»* fA\itt\kn*» ar* to b* Uiml in an o™n-allon th* oftW in «o*um*wt of tK* armr™

ahall gjvovify tht innno** or aupWwhm to b* caUi'wlM ami Uu>t' mUaion at 2U tninut** b**

for#t tb* vx¥h<hl tbn* of launohinifi to »n*bl* ahh™ to tnsW invoAaary piNiHratbm* NonnaU?

Aftv* 1&) inlmito inUm | sbwH iw umhl w*w-mi b hoUUny of th* #isn»l "Lium'W Airvr*ft*

ti u* rx~uth Uow*vtm\ in wn”uvmiy tii# wlu Iw vxvtmtfti ImnmU*t*4y ami ahii*
HUhN\Ly*

|haII ealauuU \\\’W*@g

Oat*\'»H*t ami t'nUiniU pH .rfr* am eatannit aly )ov**nn* aw ih~m*! to iwmtt **t*
bttim'blnjf of a iUitysbwolv*i oUn# in a flat cnlim  in Hi antuw. t'nn'vnt IiiY#\» of Aio-onantiv*
inatttwtiona ivlativ* to vomuUun of loamn# am wimi is\nj'onoW th* Um» of flight will
b* obamwl, Aa a fm’tor,milHMv* aluniM normally 1> Uumvu*i into an *}'i"*ivnt wiml which
has a wmiHnomi wf not h”s than ova (SN fenot# »;jain*i Q1 Un* of ftm  I'Umv* *Ul b* Uum*h«l
#o that tiivy taava th* ealainui wiwn it U im'fimnl *UU\W altov* th& Wi.tontal on th* W\ roll,

6yt{, 1‘Unw ahouM not b* launch* ViUh calculi* ixvini™ dirwtly at any *ho>whtah U «H>**
than 1000 yanl*

6*2tV4, Th« ilaulii*t j*nx'?nlom urtwrlbM In thU tmblk'ation will b* follows! for laonoMnjr *mi
rvwovwy m\ »n” b# nuxluhnl iiy li'y”~ OaiwahUm* whvu in~U't'Ul \/hftv»vl\‘rUUo*
tfoin* ao,

X QKNXDAU MUNAIN Tl» UIINCIHNtU *

«4110,
<% "IVN™W 0 Uun\)h ttiroffttt,=*
Nun\\*f of »rm*n\ipnl ami vjiniwvnV <tf mwUm”™ ahouHl \h Invilwstt4i
*1j* for i\ Uunohini lu”y b* inuii'«I™i.
(b) “corirn Bignhit i7 NaViHMYY 1) vwwsl* VA a onura* but launching
jiun**, j.
(«)  U*\ut«<h aiwr™"H,* n
(Numb»f to b» VAunohinl nt™ U hniUNMK  Wh* na nunvWr U Indlcki<4 all alwnrt

will bx iKimen*))*

until *lirn™ 4 eHiH.UN, un will bwIn ivAil*ry wivn cnjtinwi vf>>rm«4 up
»ml tt~Unl anil bilinar auiiWbnt lu jvNwvwwnt juu/t* (onUn*.

thnm ex”'uiion of thia aliu”l th» rtAt alhJi*dft »b"SI bi* cmla™ulUhl <t b\hw «» )>iN**ibks
follviwwl by th« nthi'V* wbion Wrlii Im U\inohtHt vxiHHilHounly )>r.vina vht? r>*«hi’N rnwr pafa*
ty ~nwHuihvnn, i'unusHnnv« with »*fvly jp»m"»«ll»n* i* «trh'™My m>\>In™ ~ui no ivw*u«
(lon will bo nvwIn'Iml in an vftovt to »U«In.”~hrhl in Thunvhinsc, A ininlmum tim> of
Nvo ininutvHi b\)iw»wi #I\oii fi\nn th« »ann» vaU]nill ia consiibniMt rtHi\ililile to avohl un«
tutt TU*1», f

(t) Knuh wwa> on coinp™Mr# hunohhiyr will boUt AKIHM at th* viljs twAv-tK>okinii in
aucmalon ujp» th» vbnnuttl of visiui rw*jHiH*iliilily,

()  CXMU'KN or TDHN siyn™l to mum« tmen comntf, r\'gain ilAti"m in dUpoaition o?
to rAw N\rin:f co\rm a* nw-"«wnry,

(f)  Wp<<U Unnv'blnif Ivsa than tha tnunbw of aUvvaft ohb'tvtl by *ii?oal (of morn In
tnu ch*9 of voHrtin rta<anliia) will »o Inform tin'ir UivUItMi I'onnnantlvr by yvm»ral 817
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m\t who will in tur* raport lo |h» 00U (Oftto™ Conduotin®* UuwMn*) \hi »umW ci
aircraft launch?®),

Wh*n th# FI**t (o* Fon» Commamlaw) plana U in b# launch*) fruw th# Ki*rt 54
(of fcaow) in formation, or tbtrin* x jwri<Hl In which VftUpultimr ami rvcov*hry Vv
of cthy»r aircraft a** involve!, ailvauca information of thi» Intent will > furnUhwl to ¢
il* Tyi* >inil UvWUm Commanuar* concamw, [*y adoption of tha following procwlutti t

tI> thulwr tha condition that No pwliminary aknal ha» Iw « *nt by tha OW of
tna formation jmllcatin* “YB% aircraft aro to b# kunchwi, th» Kiwi lor rW ») ftats
ahtp N\MU aiynai that ona plana la to ha launch*),

ttt) Uinl«r tha'condition that » preliminary al?nal In* b*»n whii by ih* OW of
the formation iiullontluyr that on* or imux alrvrnft *>r »hti* an* to b« Uunciml, th»
Kicet (or nN>ivt) tthip will aignal tha numbvr which It will bunch, i*>, 5, 4, &
w. Um appropriate

=2 “mmth

8h IU* 3. HTANDAHI) HH11M10AH1) PRtH'KIHttiK Kt)K t'ATAIHU.TINti
DAY CATAPULTING,

0*341, Calk

Fltaht quarUra, tftlyhl QUarbra NMU ba ooumtal and catapult ami aircraft cr'wa wa*
ataliona In auiHcliml tima, normally M minute#, to tmmplota- catapult chwfcoif list ami
alroraft te*ti bofora Iaunchlng Mwticuoua compliance with catapult chwimXf Hat* ii £
nwwaary to inauro aa* launching*), L

Wortl ivaaa*) ovar loud aiwtVar ayatvm ** to oration* c\mtMojvkt«KlI, |

ItattU talvphon* b»tw««n brivly* amN c«Uj)uU», *

Twtt anU of Hwl anil Orwn buy* for \\* hptvs’\n brhl™w »n»l vicinity of Nwwr c*t»iinlU
(WHpw »hl]> tttrittituft »h not Allow olm't \U\ml nI*ht lu'twwn «I>ov# two lo«tlon* ii
may b» iUH'c®™*ry to ues* % tnlrU ««t of «liin*U nt a n*i>«itinjr »UtUnt),

—_—py -

8483, IbiHHftii »n«l 1™ rrivmn/, |
An oilk'eil not an aviation oltlc™r, will b* |>ke«l in chara< of iHiUiniUIn* oi>*r*tlon*,
I'kn* pilot r«dHkrta plan* *H” oty to ijitSymit ort\c«r,
Cdspult ortici?r reiHhU pUn« ami catapult *Uws<ly” to oftWr in chirjr* of tutapuU oi>«n
fttioiti, who to brlilgm

HHIt* HHINALH (D”ylIMht)*  (\»ntwl of actual Un\« of Unnchln# »h»H bu miintainrnt by
«aun CinnmamllInji OliWcr by th« \N9 of »hl an\l uiwh 1Uh* or i~thllv® ilUNhvwl on th» I>rhi#t

and by thu caiajmlt control #Utlon* in hwatlona vinlhU to tha pilot,
Hi»n»ll Uihl tilnplaywl nml h«M atwvly,
MAnIn»\ to launch nlrplahw, h uornvally m«d« rtva minute b J \ m\

Jucr» U launchwl,
(b) Hilanali HjHl «» % v/l via\>rous\y H\)tn aUl to »Ulm
Mvaninjl 1)o not launch nirjilanwi, Mailt to neaat# nt™nal (a),
(t) Mianall HW\ <& dUnlaywl aftor arwn tlarf,
Meaning\ I>0 not catapult,

(i) Hijjnall Itvnl anil bmii ftajf UUMNaywl ami wavsnl »Imultan«on»ly,
Moatiln™t  H«3ur«, ratajmlt launching* tomplv>tp\l or tlUvsmUmiwi.

m ~n OItKIINAU t
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Kh [1** 4, CATAIFUIT 'aOCXDUtt™  (ItyH«M) |

=440. &gn*k b*tw*»* Catapult Oiflt** &M SV«

(a) Blgnalt Catapult oittoar wavs* rlaht arm ovarhvait with circular motlo*.
Maanin*t You may turn up ami twt your onjtina at full thnittw.

(b) Ulunati VUd rtnlui'f* H1'M to 1,000 or below tuul roajHunl* with eimllar motlo*
® . In automation.

Maaninjft My ami alrplan* *r» reaily (or catapulting.
(0) Blyttmll Plllﬁg[ﬁ»h*Va* hU hw#ii from »hl* to ahl* la m'g&Um, In viaw of caiajHilt
oi

Maaningl | am nut nwly fur catapulting, K« ear lookwi ami Uo not catapult sn*
Await further signal*,

On rwalpt of stan*! tb). c*Upult oftWr nuiwnisum loading of aun and *uUust;» Hr*
Imf look. Loading will ba (mkatvH to tha pilot by ahowtna him u ulmra#, lid will ra»
»>onu by nodding hi* mmd.

(=) 8I*in*ll With Bfwii {tag ahowing, catapult olWar wav« rlaht am 0Y*rhrad with
tmxmUr motion.

Maaidngt | am rsady to launoh you and will do »u wh*m you mak* launching atgnal,
tf) . Whan pilot la In all ra*p«ia r**dy to bn launchad h* oy throtiU full out.

tiianail I'llot axtamU hi* arm horizontally with m opan In vUw of catapult
C) ollhsar and withdraw* arm. y pa ap

Maaningt | alm raady to ba launch»d t"»u whan 1 withdraw my arm you may c*u-
pult in*.

(h) Catapult uttWr aaiura* himaolf that *»f»iy pin* hn rviw™ad, »n»w#ri pilot™ alsnal
By oattmding on* arm horhontally and the# on th? nmext up roll,

(1) HignaH Tllot wave* hand horiaontslly uvar tha ad# of th« cockpit.
Uomilnir-t Hold fira, | will kacp uugin* turning up until you inhibit \xwUt ch&rsa,
(J) Hinnalt Catapult uH\eax drawwn his hand »ort»sn hU thrtwt.

Meaningt tMam» your .tim>ttl*.  [f rviHatwt wl.h »*nalu» UHNf, It miran* out y*nir
lknUlon xwitvh.  Thli ntAml nmat nowv ba nintla uuUhu yuvt
ara In.

Hlanat* tntlivnttny th« n\tnibur of tninuU* lo toform th* *xmvt«l titu* of Uuiv*h»
Intf jn*y b» mmu by ih» tmitjmU dth't>r by hohlin# np.nn »jimimnat» innnbvr of ftnjr?rt
With arm ham v/~rlU'HIly.  Gomhlhi itninn®* liutU'atu a hwif mtmil*.

Hrttlo« 6. t'ATAI'ULT IMHH~NINUIM AND HHINAtA  (NIxM),-

64159, U»«*rat.

(a) WbBnN nljiht 'aVqmilin?f oimratlon* ar* to b* «wU>rb»Vsn nt Wt taN> hour* of Uay»
lljtnt jH~Nimraiury notlu* ahuuU) lid aivtou

<h) IMmuun lihnll not ba vatnouHinl ht nlaht uohm* vUIblUly mowliUum am» itwH riu! a
climr hovUon can b« avm by ina pilot# «o Uut tin*y luay yutvkly orlvnt thvm*«ivw» wh»n
loavinu tha «ntnpult. |

(@ All ulsnal* mail* on tha brhl** ar* to b» rvivaatwl In a uonnplvuou* hxatlon, vhihw

from tha ontnpuilt, S
(i) Hulubla r«tl f)Ul iraan llahti In lb>u of tha m\ ami «<m»n ftAau v diw* will b* u»™J
to iluiml. j
uan73 OHKUNAI* tt
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0*333,

U3Mi

(«) launahint &gn*U from IUvUloa ftagihli* by Ulinw amt/wr radto.
(f)  Minimum bat uf light* fur vaUpuUing aignaU
(3) Minimum ua» ul light* during preparation uf planw* ami catapult*.

(h) Man all svartfhliahi* iuui kwsp m<ly fur immwllaU u*u wiUio pUnva an* In th» air
uuring tlurknwa*

0) I'Unwt narry float llghU in tuhllilun tu roiiulni4 Vury pUtul uquipmvnt anil aaaurt
landing llyhta iU* functioning,
(J) Exlating and nwwtaary additional catapult aafuty [ivH»utUnt will hu uumpliwi with.

00 Nu ItaahllghU will b4 uamj by any oaoupt authurlawl pviraona, Thu fulluwlng Jwr«
aoria Will provhiu tin'in*uiviva with tlHahllyhU nnd u*u thorn only h* imHi**»ry during prs*
paraiiun fur tmUpuitingl catapult cuntrul uilUmri vatupult vaptalni pllul uf plam>i aafwty
pin man | puns* vaptalni radio upwratur or ubaurvor uf pinny.

(1) Hligna'a dipUywi from brdg# ar* thw aan¥ a* riaytima uacupt 1h<1 rvd and grwn
light* R'tf UHW tiUtuMil uf 1Vil iUhl g'QWU ihtx*,

Catapult, HignaU and I*rw*lur*»

(ft) Hignali Catapult uitUwf w»v>« whtlw Itnnhlishi with atoady, alow, olrvular mi*
thui tit viuw uf tha pilot, <Ust] luMniijtht may bu u*wl hur* if UvMibu>*

Moaning! Yuu may t«*t yuur wnulna at full throtth> and y»nr llyina vuntrula and
asuurtain that'avarytldng la fum’tluning proporiy.

NOTIUI  Whvii aatiatiwd Iha pilot ruduvo* H,1*,M. to MUOU up btdow.

(b) Hignati i'lluv maku* on* long daah with running ittfhta,
Moaning> My *nglna and alrplar.a art* funolluning prupt«rly,
(«) Hgnau I’llot ituMt nut turn on running litfhla a&a vxpoot*!,

Maaningl | am put hmdy fur lauM'hing. Kuop car Inmskutl Rtut »UF nut vaUpulV mt»
Awclt furlhar slgtm).

NOTNi Thia #lin«t is u*ml whvn fur »ny r»Mu» th* istiul muni ibUy
or «anoul Immuiving,

(d) Hignall IMlot mnkv* twu lung dci»lum» with running HjthU.
Mwsnin]l 1 want iiwrmUnlun tu-twt sny vituinu ut full thrutiU,
® NOTWi Thl* »laiml is wwhl woyn fur Any ri>Hun thu pliut tlu#” In run
j > tmginv f«iU»r tlinn Luuu whloti nuv™r by tluiu* without
Junnb)*iun uf tu> »istavHt Ulllo>r. Thiu'Htutiutt uINm muat M*ur# him*

oulf Umt thu tnr fttnt thu uti'iilUim ntu mmruly luvki*d bofuru grnntliijf thla
jiurmi”xlun,

(«)  HijTIAIt Cri>ult nlllovr WWMm whitu timthlight uvurhuml with »luw circular mo*
iiuni  (drtiuii tIHAhlighl nitty hu urimd hisru If tuuiiniti)i

MMhinjfl  Turn m» vnvinu to full thrutUu, th'uw uvl m¢ fur ustaimlling. | awslt
pxvuutinn ur yuur nihuhl tu bumm. I'lUI tun™ up migim* tu full tnrut«
Jtw iCllut niut ieSIUMT yul nut fur btunvning.

(f) Higiutl IMlut turn* un running lluhtu uml Umnvi* thwm un,

Myr*ninsri | am mtady tu bu buimihwl, Yuu in»y luail, unhwk nmt Uunuh m# at lh«
inltluU uf th4 noxt up mil,
(s) Hignall I'llut iltiM nul turn un running liaht* «» vxpiu'toil,

Mtaninsri  Homuthing U unxHtbfm'tury, tin nut lituuvh jr*.  ImhiU far ami await
nulla uf luwiaUuiUton,

NtVIIQt TUI# «lyH«l la givim wimn tlu* pllut at thi* jntint of tha prv*
vuihiru Sldoovi>ra that ho muxt nut hu Inum’luul,

oniomAt* u
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(h) Hisnalt I'llot. Mink* running HahU rapidly or muv*» tUshtijrht in horlfcjnUI
plan*
Ms*nin#t "Hold Firt*” 1 will tmalmi turtilnsf un ami hrsowl fur shot until you

pxntUtt to m* ii»» jHWtU? «pi*i'atii nr fur air iwtHjndU Ut» iMmihwl nrm*
Uny»ni> by turnm# yuur whiiu, or rvii If uwl* iU»hllaht ujnm u,

(i) {Jianall. OQatMiult olttoui* whyis# t1**hilxht BhoH ami forth horizontally ami viI'WWN
ouaiy, or rud fhwhUMJV tlr»w» aoro#* tn* Um>al.

Mwninjft  Ulus# your throttle
NOTWiI Till* ilnat U klwh whwii fur any r*a*oit lh» t'atapull oHUxir

tWMrH* that th« pilot Idla his tmgim*. If inn *iym»l h mad# whwii th*
injjin* U lillin.it it town* "turn oif lli« ianltion awllvh,*

3, (IATAPIH)T MAKNTY *»HKiJAITIONM,

6*330, llawily boat with crash kit In H shall U¥mamnni and pady tohoUtout (at-m) oMallwi
away *mi inanmni (in port) w!wn piamn art* to bu tmtajmlltnli

f14131. Catapult otHofM mu#t wait until art* (surfaua or air) in direction of catapult*
Ht li olwar twora irnny.

(tibi'd, IMan™ muni nmwetr b# rtmt whim th» launching end «f Um catapult U muvjnj down with
thu »hlp'» roil ur whiiii thorn U h pvrcoptitd* IUt downward or an upward list tr i#npi* thsn
fivo dwwM# un Um catapulting aid™, For nw ratunuU*, ihu {iilnjj of lit# yun should b* tinsH}
0 »iHri a» thi* amp ri>Hu»4 ihu middU uf i w up roll,

(Mortlt, Aftwr pilot ha* jrvwm hi* "r»hbly-t«iny™ agnail catapult ofltoaf mu*t 1Uiuii fur 1U» plant
cngim*™* regularity until ihu aim la fired,

(S-MH Nuvar flra a catapult allot (livw) whan tlwra la any rwlatlv* down wind compoiwnl aiun#
tha lanjjth of catapult,

ﬂM—ﬂS, Nov?ir firn a Wb abut from u imtajtuH tIDmr » “livu** or “No-Umii” ahui )ia* “n h
llrvti from Oi» «nmx ibiulmU during tlu  itruvuua suwxn {1) dl*y»

fl-HDii, -Nnvj*r » jtowdcr «lmra« uth#r than llia un» (ami »u Pplosltbd on ih*
for ilia Mark of anU jiuU yun «ml t<dd wulultt of jlm* ~mf onr in guuaiituM ~ Utuwryii a»fvly }im*
CKitllom coiit'iiriiln™ nir jirwaur# r(*oli'Mnpntx for rtl? nxtHiudu,

fladT, 'Nws*r rupoil or conahltir « cjUhjihnH romly to ftra until »Mh Jm of h pr»i™“r™i phtvli.
off it Im» bixa3i tu'jrufuliy i'loukmt, ThU is MrtiouUrly to tm yuHniml aK”iiut wh™*n #s*Ving
rvHily for nuuooit unuU from iitti #am# OHUjtuit,

HnUo# T, OATAIHIIT tIAHUAIM"K,

fl-U70. looct *hot, A liHk ntiot ntrntoliM ihu cabin tHut niul thu i'«r ram»ins» iockwl to th« saU«
Jmit.
(»)  QOti» nmt h httlf Ut(]) minutwj* wflor aim U (\mul unxi'ravy Un» yjoil jiiosf on th* vx*

imn»loM until thu vunt.iKini »how* jditiva thu »ui‘f»y« of tha w)ij>Hn*Tt>ii ohs»mbt»r
iu Allow tiia i)uilt*iiM jirusMur!* to fttart vonttn”.

ZJ Allow v/ ntiiitf to tiontinus* for not th«n ton minutw* to mlisvey» ail |TPf<aur« in«
«iiU tha yun ouiWu opuniu™ ilui lir™Muh of thu yun,

(0) In tha ©»>¢ of sir *mtH|pult» (t) tH tin* I'otiliol vmiv» ftmt luok. Vi) clna# |i]»ton
VHlya (to* nur» tliut viuv« b» tiahliy nwstind), (li) wluoi joim»ur»t hua Ituikml pHMt |tiituij
. tnilmxl*intly, wauk tuimixn O cvUm  (4) itmuw tvnnion Imr, (A) jm«h xafuly |>Ini In Ail
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ey, »nd (3) p#M from IhU yoiut m fur a fumt riut reprdnd Mty pe

1Un#fIre of minfiff.
(=) If ytm fnlU tu flr¢, iy»H until n»xi up roll bfor* aynli uttumijilli]! tu Am, Aft#r
oniNnrsi If roll la tojmrwi.blii, Iwk ole tu wiM]»ult to nvuhl iwiMIbliliy or u hett#*iYre i*«
tturrinjf wiiii* «Hto]lml U 1 a «Una#ruu* |t or ilm shiji'n roil,
\5{?) If two elUmnta tu 2% Rtb ftollurMi Imk tmititjiuH i’«r with anfly jiin* anil
ith tih» iwial tliirLy inlnuU *»fijty pM'nimtm* fur alimiml miii iMtfiro niinninjf.
If a »i‘uur. ilityin™ tha thirty iiilnutu* wait, follow tia }>rttvimnly Hiv*i»
thin* fur © loukwl shot.
j©> In thi oam uf tdl stoUpulU follow catapult limiruutimi ((t«U ] miUi Tyjw A* Mark

uay-7# ohuiwau u
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fl-juo. Whun vaawii of sny or aii typw» hi Dm Kiwi ivww# airt'raft in ths nlr, th*y mual i»y»nl*

iy bn retU(vrind. H ftisy or way not bs to rmluy»'t by ail type* .IimullaitMou.siy, 1?2
It U m di>*irEd, it Is unifcsdy iiu | ahlja of (lil'w-sml typm willoyidu** tmouith to iut/rfiira: with
euwuh utliH* of faquir* th# operation# 10 by pwrformwi on sial from n vommon a#nior.

6’tiOt In th* rwovary at airaraft at **> lhwjm» «# «urlain mait’N** Ilimi muat ha taksm Into
fion*id#ratioHi
<a) tlahly of itwovafinsf ship# (tram «ttti>k by flihmiirlm*, »ir( or aurfju¥ craft)*.
(If) liwmvary uf aircraft without damwy*> to material or injury to p#r.ionnsl.
<@ liwuvvf/ of alrur*fi In minimum tima.
e {d) Prmntiutl of dUiwraioH of fi#»t during nmowry,
<»)  Minimum inUrfarww# with movisbrl ol firvt in th# dwairad dimllotU

$=802, Primarily to riwst ih» different »ondiiuna of wind ami that mny baw*mMut{*r«|. 4hr*»
n ut rwovsry haw# urfdi dAMIGIIVH, wiihh a# dMbuatwd u» “UAH toil", "UAIJ11 anu

Ofton. Tha JAWIAH m&thod rsminré ahlp* noat* vulmo*«bhi td atUefc. It Ix nrobably tha Ikml

innthod of a»f» rwovwry iduinj* adv'y.** wind and I'imdlllwii*, In Hots*, In**r« la not imudi

tholi'a bi'lvyn lIAKMIt  and UAMT mwihodH  A* v>atis* an* A< ]ijind> then* would i no d)*}K'f*

mai of tha ibj«t If *11 typM. ».onformt*d to th» moviimimiM uf. It mitrvt*ringf j*lirinf{, it t
pt dtodt™ to mow» i0 windward, thl* inviitMl would i» uinh'»irjddt, hut it would h» dynirMlils
t)l» dit/dfed i?iuvorant ;i to inward.

014, 'i'ha (JAMT rmdhod yiyt”™ tho protniHofi *khim*1 attwik, »* »)lJm M« I'onstantiy
«h«nj(h»)( hoth cnursH nod «Hnd 0 norot«! wijulh<*r HIrciuft should In rwumtul tjuli'™My wxd
*»fidy, hut [JAKKit itmihod toud proloddy bhima in 4ilttin roiiulmf 'tf». of th» dl]>

h to windwiifilr so that thin Midhod may ha /avoraldw or niifMVor«hi« n* rMwda difi])»r*lo» Md
not  proxJo)s iikp«nillMif on  drouiu*ti*ntiis!.

6i0l, Tha POfJ »n#tbod, whioh i r»j*lly a modifh'HtioH of Uiu (IAHT jiMthod, t*«ii only 1? u*»d
under Vtry f»vor#$d« wind snii ™ moitiuiniM. wh«o no mHch Imnws>*Hy fur lajidlorf, It ha*
tho <fU«dvrtnMU» from < *hl}» jt »HNdHdnt ut m«l)itMIninx mstonl(I}/ tn*nr« and npnod, but
li ImoulcitMr iliMii any nth*r niMthod, and under j/ropttr #'ondilloiw, jujuidly nnfu to Hvhtloii pa®
noiuM «nd nmtnrial* it I* thu xam¥# m tha (!AHL nwthod n» f«r «» dppr<toi Mid fittd pro~ri
*r» oont'erimd,

f-JIUU,  t>bp*»rdoc tiAn alwxvit B> ftvoJdwl or wiui'tMl to u minimum by bavin# thu whol#
follow th* MovtmmnU of tna wvwe«d* rwioy”Niny ttiruraft.

UdH/7, ‘I'h» cholo* of IIAKMIt, (IAHT, or 1)0% hiPIIiin « a»«anwl by wi*th*»r condition* can*
not 0* laid duwn, but imi*t ba dwldsd from «Np™lynuM,

<SB% Thi Priniip*! [tNiuirMwwit* for Alwaft H«ioy»ry at Hi* &tm
(*) A Urn* as* are* for ship manvuww#,

> 6b)d|An amount uf nlluk purnlUi to th« dimlion of thu wind NuUWbnt for a nmouth
ndlni,

(*5» A condition that rwiuirp# a minimum turn «w«y from tha wind, for w»sl#r Wrna
pi»n»™ In ord»r to taxi upwind to * rwovwry jHwillion,

Uiin-73 OIlilUINAIi U
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;,Sch) A ran** of sixnk] fa iaaltay to a mwvary pillion that will P*»«n th* plWa
prve QL LuuMInr.

?1I rwnny »hlp* to b* In 8u*h portion. with r«f*ren«* ty th* tattttiny tiart of a
ukf that aircraft ar* not rsxjuiirxl to hsiwi dirtily toward a *hlp whii* Unfitly*

(/) A *Ulvarfit I** with minimum roll on aihlp whil* r**ov*rinif,

<*) A formation whl*h imtur**!
0) Th.ni a sllak ui on# ahly U not «ojMM by tht wikvi of oth*f *hlj#,
(3) That on* ahlp du** not int*rf«*r* with th# iandIn# of aircraft of another ahlp,

(h) A minimum numb*r of ihlp* or formation* of *hlp* rwcovarlnj# In on* ar»* ind*«
I>*n<J*ntly,

0) A wind of itf#nifth *uch that ***ulani>* can b* handlad with »uf*ty.
(J) A smooth of modarat# *#» condition without eaceasiy* awelh

Thi r*julrsm*nia listad in th* paragraph aboy* will be comdderwj individually!

Thsr* should b* auiTUdsnt *»* araa #0 that th* unit rwiovnrin# plan## may b* fra*
to manauyar on th* aurfac*. and their plan*?* fr«# to miin*uv*r in tiia air, without Inter*
tar*M», Tha possibility oi apeciai action in th* caa* of tsaauaity io a plan* muai L*
«on*ld*fxl,

(b) Th* m»thwJ« of making a slluk are wsll understood, Th* normal turn of SO dm
iree* through th* wind is auliUdent for ordinary condition*, The slli-k, when th* *hip
joliowi thi* pfiwjlkr#; Ja auliielant fur th* plan* to land J/jto tha wind.

(«)  Th» prills# o? stopping th* turn with tip wind 4ft d«xr*es on th* bow reuulre#
h« plan* Ui taxi with a considerable tiros* wind componenti but this co bea
Isen found to ba practicable for th* plane* to bandie. iJeKinniutf and ending tha turn*
with the wind 46 dsorre#* on th* bow has th* advantage of leaving the ship at th* end
Vi on* turn on th* propsr coura* for beginning the n™at one.

(d) In uslnjf th* VAWV method, when tbh»*re I* i'nn*hh*r*hi* *»* or nwall, even wh*n
*mootbed by th* slick th«r* mey bj» onou™h IrniMulnrUy of th* *urfm*» to caiM« th*
plan* to bou/iii* on landing# and to rp» buffwtfd nojmld**raidy tn 1j*>»l1to r™Nov*»ry

lion* it i4 dio*lrald* to iuv* th* plan* in*! at a low *powl undur *utb oondltlon»#and at
ih* *«m* 11/nt* bay* *uuh vmm* ovur wjn~d Hihl a luyjim tiniw b< not r*Hjulrpd fur
th* ulan* to natth up, A f»w knot* dlllyrant<« In *p««d of niilp niak*» a biy eU{la?n<*
to tn* plan* und«/ advarn* condition*.

(*} Tfm 49 d»yr«t to 49 d”™»rww» turn, with m»*»onftM» >kl on th* pt of th* pilot, *n*
aoid* th* plana to ||*n»{)without bulny hp«dwl dlrw;tly for 4is< ahlp, ‘i‘h* uhlilty of *Ir»
craft to Urnl without b*NdinK dim I/ for t)i* *il'p, *o that flight m»y b* raipum*d or a
tak*-</rt mad*, ia luryuly » tnnll#r of tinil/iy on tns puri of tin* aviator#

yinl»>hfny th* turn with th* wind 4ft dejfrw# on tha bfiw jflvex a‘sufikl-nt I#* for
hol»tinx pbj”~s, Wom«timM, i/*rtlcular]y In lim crui~r*, thpr* is auHltdwil roll on thij
cour** to ranilur dIflUiull tha landing of tha pinna in ita cradla,

(y) Th* pra**nt rwlomm*nd*d formation i* a iln* of b«*rin|f of th* *hlp* of eaah dlyl*
ulurl, normal to th* tru* wind,

<H) Otu vrin*.ilpl* cart ba laid down that applies to all method* of recovery, Whwn two
of morj* anlpx ar» acting and ara io r¥<ov/r aircraft, tiiwy jilioulu do It «i s
M!Imuit*n~u* evolution in formation. St I* trua that in formatbm sfl #dha» »r« rentricte<d
In ro<loy«ry to tlis* tbn* mad* by tn» fllowf«t slilp (Id (JAM} method to lh» filow™t svhip
on »a4h turn), but attsr th» i”nt plan* In nnuuyt>r>ni tint *b!f;* nru in formation and r*ady
to proc*Md. if flilip®™ otwrat* Indwpx/id®nliy, tiwra Is bound to b» iulrb>r(iH»f yp™Mfa
must watte? wldaly to Jiav* oparat'n# rtxjin, and much tim» must ba laktm t/i fasum*
formation.

O03t!01HAL 18
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(1 It U didkuli to f§* a fnsib*fflatUal limit for maximum wind In whlah
It h aafff to mooY#r alrsra/t at #aa Cur>cdinui Of opinion ihmn* to I*« that 125 krw/U
la about tn# uyvnl limit, aaaetri wh*n 1 I» amooth. It is po/Hbhj that ft wind of thl*
atr*njrtb would be too ;/rsai IX it bad i«*n blowing In ona dimtion ion# eimuyh to *ra«U
it* maal/nUM i«4, 1

| Ilana* eannot b# ri*oY*riM| aafaly at sea with mora than a mwtorala »ea of awafl,
et/j i* > way of m#*urins< tha maximum ak/wabi#, a/id e*parl&/H» muit jfovarn, a*
inuat lii th# «hoU# 0/ th#' fnathod of rwovwy to ba usml,

CJ1Q, GaWw /iff duri*g mem/i ("0" fcl&TIOii),
tumn'?* in knots
DKWMK ON
JEXKA(JTING EXKcirriNO
T3U2J jYiXD 12f KNOTS TUUN
Vnd*f 8 12 19 flam# a* Lsfc/r« turn
13 — 17 12 ijd 10 — 13
Qvsf 17 . . 12 16 8 — 1
Vv 225 kixrfj, "»* M&T110D 13 IS 8 W Isa* dep*ndin*
ai i&urttsrf h iffUo by, on *Ubiilty of aw.

fi-311# Th# tfoeadura# b»r*In pitdViSb*d for alrarztt muvery sra to ba tiawd under normal nm»
#ondiilon». in haavy waath*r nl.'{ha/ acaad on tha turn* may ha daairabl#, In »rnooth ws*<
h*/ ii fn*y b* unn*c****ry to rnaka a slick. Th# oflkar conductinx the r«iovary may nudity
h# standard proc*'lur* aa Jud;*al/)«»t dieiaU# in order to axpadit# tha man<tuyer and.to injurs
AY &rscovary, [I'&/nananl modJlkatlvfi* may b# mada by iypa C'omm»nd«ra whan malarial
#har&4tarUlka natf+iaiUU tiol/i™ so.

»s#lk*i 8. HAUXH MKTJIHIJI,

e-sis,
{«) EXMI (Otfkar Conducting !i*«ov*ry>, MAKH HHINAIj AND HXtfflt/TK — “K2-
CALL AUICHAM AHI) HIICOVKJt TIIiM HV MfcTIIOD.
KACJ1 BIHPI

(1) ON HXMCU'fIQM ot tha iW i »"™MI, r&call aircraft I,y that msthod (&a*r«h«
fixnt 0/ radio; p#rmJtU<i by th# rwtrktionji on sommunkwtiona in <(/»ct at th#
tun#.

(2) loiat "AKi.UM" st main yardarm# «t th# dip. If all plan#a firs not to land on
. on# #)lck boi*t nj/prupriat# numeral ituy umhr AKIill M,

(3) Two-bloak "AK1IHM" whanJ

(a) Own aJrara/t hay# returnedj (aircraft In nqujwlron lurm*iu/n).

0/) Th# n#xt jwljacant ahlp away from tha OCH haa two-hl<~ked "AK/HM",
(4) Haul <krnn “A'slitM" JoliowInjf mt”v«menli» of OCH.

(b) OCitl OUKIWO TIJK I'IOOHKHH of lh« /i.r<X(ilnjff TAKK VOHMATION of DIIU
VOUVno(;\l iiUITAIlIM  tor HKVAJVKHY, nnrnmWy on course 4ft from th#
tru# wind,

(99 OCXI m mr "MAKm” at tha dip at tha forft-trurk. TJ.ia alyniflaa "1 will MA.
NKUVKH WO MAKK HMC'K FOIt ItKOOVKItINCI AIUCUA”r, HHff'H H'fOl®*

, I'INO, "NUMIOItAJ/" fintf utiivir "JfAKKkii", if uaod, imlicatoa numbsr uf
plana* to land pur alick.

EACH fJllIFi  follow movament# of OL'Jt In hofatinjf "HAKKit" at th# dip.
im-7J OHIOINAL 13
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ovwzBi Haul "OUID”™ fla* wh#n +eX3AUKad# U hoiaUd, ThU do** tui
chang# th# ~uld**,
(d)y ocll $1|) MAK» SIGNAL and KXrJCUT!5i HJOHT (LI5rT) Maa amouai
that Jn#*t* ih» rxjulramenU ~or makin* a proper slkik.

3> TWO-JIJyOOK “HAXHH." T>il* ai.ynlllssi " 1 2IAVS DMOUN MAN2SU*
VfLH TO MAXtf HL1CK," OCH and Division Commander* mah* "G" by
light to ifyuadron Commander.*.

EACH flllIHJ Folk/* movement* of OCH In two-bkxskin* "UAKKH.”
J5ACM fillllfls 3LAN2ES) 04 Into Eosition and land sa aoon a* aikk ha# /orai*J
and »hip ha* movad dear.
(0) OCUJ MAKS' SIGNAL# "HACK" and "ACT INDKMENDKNTLY." 5XKCUT2
thaw jiisnaL* &« hi* flagship pM™e# through tha try* wind.
KAQO3! 811171

(1) Pick up aircraft. During tha pick-up hold ship approximately on last afynad-
*d haadin*. If tha ahJp 1* allowed to swing to briny tha true wind n*ar tha ba*m.
th* difficulty 0/ tha pfok-up i* grimily increased. If the inboard angina i* *topped
U aoon a* way la rwlucad, plan# can com? alon”~id* much »oonar.

<3) Haul DOWN "UAK&H" wham
(a) AH of hirf own plana* hay* b*#n hoUUd dear of tha water, and)
(b) Tha adjacent ship away from th* OCH ha* haui*d down "DAXJ2HM

<*) 0031 HAUL DOWN "iJAKKH" on completion of tha recovery,
GUIDK3J lioiar "GUIDIS" flay* when OCH haul* down "iJAXifill."

6*313. HJEPOHTUi IMMEDIATELY upon completion of recovering aircraft, rach ship report
to Divlaion Conmrnandor and Diyifdon Comnundwr* nvport to OCHL "ALL AIHCHAKT HECOVEH*
S6D or ACCOUNTED EOH." or tha numbw which urn accounted for and if any aircraft ara dam
»sf*d arapori autinjf numoer o “UHAHLE" aircraft ahoud ha mad*. Use appropriate ganeral
aQfnau.

B+ilfo* 94 CAWT METHOD (plaaa a*i# — ahlp* jaaklajf aiUk*),

KOTAI PBOmtLY EXECITED, THIS METHOD SHOULD, KOH BATTLEHHIIM. nR-
COVEH TWO VI/ANEH vm BillP iVIAKINO ONid TUHN and THHE& or *OUH PLANEd FE&
&HIP MAKING TWO TUIINB*

6.314. (a) OCH» MAKE PHONAL AND EXECUTE — “HECALL AIHCHAKT, AND Tig-
COVEH THEM IliY “C" METHOD," aid* for first recovery may ha indicated in same signal. Pre-
paratory signal may mada without «pt«Ifyln” ski* 0/ /iral r~coyary. Nat* art not io b*
atreamad when preparatory aianal ia mad*.

KACH BIIIPi

11) ON MXm m ON of abov* signal. fiTHKAM ON3 MOHK NOT THAN
PI/ANEH IN TUB AIH OH bTiililAii ALL NKTHj (batti»#hip* two nata on owh
aide).

(2) HKOALL aircraft by that mathod (saarchlljfht* or radio) permitted by th#
restriction* on communication* in ~fAt at tha t'm.

(8) Hoiat "AKIHM" at main yardarm, at t)ia dip. (If ljatlleahlp* datir# that
only ona plans land per alick, hoiat “ONE” fan unuor “AKiltM").

<4) Two-block "AKHtJI" whsni
(a) Own aircraft hav* returnwlj {aircraft in aquadron formation).

mY43 OHIOINAL 13
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)
(a)

Th* nhip U rsady to pUk tham up, andi

Th# r**t fvdjawnl ahip away from tba OCH haa two*bloek*i “AKIHM'V

.(3) Haul dwn "AyiHM” following moy»m*nta of OCH,

QY

(b)

(d)

9)

(f)

(f)

(h)
M
o)
(b)

ORIGINAL

OCHf DUJINO TfIM BUOQUICHH of th« foroyoln*, TAX« KOUMA-
TION or DIHJFOMITION HUITAHLK for HKCOVfcUY. Iitm ut bearing of
<hip* vi *ah diviaton normal to trua wind is a satisfactory ona,

OCH! HOIHT "CAHT" at tha dip at fora-truck, This fllgnira "l W ILL
MANKUVKH TO MAKK HUCK FOIli KIOCOVKMNU A1HCIIA*T, IJH-
INO i’LANK NKTH.” "ONI'i" finjr undur "CAHT" Indicate for battle
ahipa that oni/ ona plant* ® to land pur aikk.

KACil SHIPS follow movoinsnta ut OCH in hulating “CAHT* st th# dip,

QUIDKHi Haul down "OUIOIC” 'fla# when "CAHT" ia hoiatad. Thia
doe* not chanyu thu guidu*.

OCRI1 MAKK HIONAL and KXKCUTK:Ii UKJIT (LEKT)” an
amount that niuuta thu rutjiiSruinu/iti* fur making a propur SICK; fur
axainpU, if in #Up (i<) thu wind w»* on thu port buarn, th» proper turn-
litfnai would Lsj "JMII'H Liflw ilJ5 DiflUltifliSa.”

OCUt Tvyo-Mwk “ﬁJAHr* — ThU *IWHin«'i IAVK IIKGUN MANKU-
VKH TO MAKK 9LICK," OCH and Division Commandura inak* "C* by
light to tihjuadron Cormmandara.

OCUlI MAKK HIGNAL and KXKCUTK “HI'KKO................." if chanaa
of apaad 1* sdviaabia i'or m-‘oyury.

KACH HHII'3 Follow movumunU of OCH in two-blocking "CABT,"

KACH HIilP'H IMiIANKHi Mrat and aucond pianua (or flmt only if pr*«
vioua «Innal no imlicatwi) yet into position aud iui.d a* a<fon nn allck ha*
lj»«n Yormod and ship ha* inoyud clear of thooptlmum landlnir arua. Tha
*ocond plan» *hixll iunct u/tur thu llr«t hu* tuxiud cicar of Cut landing
trim, HimuitaiJBou* iujwilnjfx »hall not bu aliutnptud, When a iilans it
to ba hointuii in with inidahip r.ranoa, tha un”™Imi will hu kn]»l running un*
til tha plwna I< liookud on. Whim it plant* In t» bo JioUtfd hy *m wftor
crang, tna anjdm* will bu atoppod whim thu crann Imok ajiproucINi tha
reach of tha ohiturvur. A nhuui will not unuuj<u in »n aftnr *ix| untii
tha plana on thv ndd*hip «fud ha* buun iu>okud on thu cranu and hoi*tad
doar of the watur,

JAIAOH «I11U*J  Ixiwwr "CAHT' to th* <ilp immudiatuly wh»m

(1) Own aircraft landinj# on this rnanuuvor ia/ar« hoUtud clear of tha
watiir, andj

(2) Tii# adjacant ship away from OCH has lowam! "CAHT* to th* dip,

OCHj IXJWKIt "CAHT" to th* dip whtm all ahip* participating hava
lowfirrd to thu dip,

00Jti MAKK aiONAL and KXKCUTKt “HIISKI)..ccooomvvveec.... (f
taaary.
iti-U-KAT (d) TimOUGII (1) UNTIL AJd/AIUCHAYT AUK » SCOVKH-

OOHt HAUL DOWN “CAHT" on complution of tha rcovory.
J5A05 Oitii’l  VOLWm Moyj[SMKNTH OK OCH in hauling doawn
CAHIVL

GUIDICHi HOIHT "GUIDK" flag* whun OCH haula down «=CAHT."
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CONyiDKN'mii

6-815, IS POUTSI JtIMftDIATISDY uj»n aompUUon of rocovtirin* aircraft, a*oh ship raixjrt
to DivUlon Command*? niui CommHmhtrii rYjmiri tu IKUt j “Al/U AIRCRAFT HKCOV&RICD
of ACCOUNTED FOR/* o? th* number which aro acrountvd for ami !r any aircraft sr* danm#**
= rsport «Utin* numb#? of "UHAUIilti¥ aircraft should Lu med®, Ua» appropriate aau«*i *1*«
nal ¢l

6-313, HTATION KSSICIMNfl, Although guld* flam ars haulwl down durlnar "OAHT" r»eoYs»riNi
th# ahlp that had tha jfuld* prior to thj» commum'timani of th* manauvur nhali ba th* gulda
throughout th# maneuver, Durlns rocovwry opmtlon#, nhlp* ahould kuup station a* ac$urat<dy
«« poa*lld» conaUUni with accomplishing task,

&9*U>» 4, 1)0(1 MICTHO1). (Want »«U — no *!lak»),

67817. (a) OCR) MAKM HIONAL. and ICXKOUTHI MKOAI.l. AIRCRAFT, AND RJ5COV.
Kii TLIKM HY DOG MKTIIOIL"

EACH Himl!

(1) ON ICXICODTIOH uf abova alirnul, HTRRAM ONJO MOMS NKT THAN
I'LANMH IN AIR, Ui’ TO TOTAI. AVAILAIU.W,

(3) RECALL aircraft by that method (aunrchllyht nr radio) parmRUd by tha
restriction* on communication# In «fli>ct at thu tim#,

(8) llobt "AI'URM" at th® main yardarm, at th* dip,
(i) Two-block t,AyiHMM whsnt
U) Own aircraft hay# raturnadi (Aircraft in squadron formation)
(b) Thi ship Is raaily to pick thum up, andi
- (0) Thu jiiut adjautmt ahlp away from thu OCIJH haa two*block#d "AKIRM.”
(5) Haul down “AFIRMM following muvumtmU of OCR,

(b) OCR» DUItINO TMK IMtonitKHH Oh' THIT KORWIOINO. TAKK FORMATION
OH DJHI'imiTION HUITAIHIM FOR RECOVERY. (Any formation U nultabla If
thur» I* lltttu probability of any ship undanwuriiis h plan# bi>in™ recovurod by a
ship ahuad unu aircraft du not havu to land In actlva waka of adjacunt ship*),

(9) 00111 HOIHT "DOG" at th« din at thu fom-truck. ThU sUmMo* “1WILD HEAD
INTO THW WIND TO RECOVER AMCRAW, UMNO I'EANE NETH, NO HUGK,"

KACH HIiJI'i  Follow movumunt* of OCR In hoUtinjf "DOG" at ths» dip.

OUJDIcai Haul down "GUIDE" flajf when "IK)G" I* hoUtud, Thi* dotu not chanjr«
. thu yuhiua,

(d) OCR» MAKM HKiNAI# AND KXKOUTKI "HHUH RIOHT (LKfrT)™* to a coura#
that will h»ad Into th» wind.

(9) OCHt MAKM HIONAIi AND KXEGUTMi "HI'EED................ " If a chana* of
apuwd U adviajtbU for rt>cowry,

(() OCR1 TWO-JH.OOK "DOtJ" whun ship* are huadwl Into th# wiml, OCR and D]yl«
#lon Commandwr* ntwku "0" by llyht to Mtjuadrun Oummamur*.

KACH HHIP'M I'hRANKHi Land,
(g) MACH HHU'l HAUL DOWN "DOG™ wham
(») All of hor own jilany# )uv» b»un holntud clo«r of tha watur, andl
(B) Tha adj«o«nt »hlp away from th# OOR lws» haulml down “DOG."
(h) OCR! HAUL DOWN "DOG” on completion 0? tha rccoy”ry,
GUIDKBi HOIHT "GUIDMZ? fiau whon OCR haula down "DOG.'*
?»313. [tKJ*OUTHj 1MMF.DIATMIiY u>on comphdlon of riwovurlnn alroraft, »nch ahlp report
0 Djvlalun (Commnnilnr and Division (;ommaudiu4 n>)Hirt to Otilti "AL!< AIItCUAPI’" RI®-'OV.
14RKI) OR ACI'OUNTMD FOR," or tl)i»x numbur which suiumuituil fur aiul if any aircrnft ar#

damitaad a rwjujrt #t4tluif numbur of "UHAUDM" aircraft ahould bj nmslu. Uao appropriate
eral alynab,
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PART VII

HIQIMPATIO

CUAPTKH !,
OHGANIMATION AND UKHPONHIUIM'im

7400, Thi baak tlwtkal etam»nU In battlaahlp and crulaur aviation am tha two, thro* and four
plan* unit* att to tha vnriou* paruut viwau*. Thuau tdumunta ara combined into Hquadron*®
within uauh aurfac* ship division, Thu Hquadrona uf ouch aurfac# typo »ominand aro In turn
combined into Winy* at pm*nt aa iuiluwat

Typ* Camnftnd Winy
Hattloahlpa. JUttU Fors* Olmurvation Win* n
Qu|yBra, ihUtla Fore* Light Crulaur Hcoutlns Winjf
CruiauM, tiooutin™ Fore* litrnvy CruUur Bcoutio™ Winy

7-101. Tha two, or four, alrpUnu* In tha aviation unit of tmch cruUur oomprlaa on* or two
8*pUn» awlluna and will bu known »*a a division of thu aircraft mjuadron to which it la as»iynod,
Tha vmploymunt of uirpUnua for auouUny or yunnury obxorvatlon mi*#lou» la dupundunt upon th»
rs~uirumonta oi vxUtlny druuinaUnoua. No distinction ia madu bulwtnm tha two Noctluna tdtfur
by a'luadron ‘fduntllhiattun nundw* or by qualification* uf thu cruwa, na to whether Uwy ar*
scouting or yunnury observation auutioiia, Onu or both auction* may bu uaud with or without
othor auction* or unit* to form a group or a squadron for uttuokinM enemy ilyht force* with
bond)* and mauhino yun*.

7-109, .Flight* of bnltiesnin und orulaur »lrur»ft normally i»pwr»lt» under command of tha nunlor
naval aviator in thu lliyht wno la in torn undur thu command of thu aurfartt commander who com*
tnanda tha parent vesaula concerned. Tha nommamlur tr leader of tho flight may I>» a regularly
ordered Winn tir Hquadron Commander tir hu may bu a Ta#k (Irotm Commander created ty Iha
order* coneonilny thu Iliyht. In any cuxu, for thu purpose of Out lllifht, hl» *tatu* become* that
of a Tank droop Commander opttrntinyr directly under thu Hunlor Odlcer rnutrolliny thu lllj/ht
who may bu a 'iypa Cominandur, Division Commander or thu Commandlny Clilcer of a slsi®U «Tdp
(Mutt paragraph 605, Ki'i' 14ii),

7*1011, Ordera to aircraft in flight ahall bu transmitted through thu flight tnutlenl chufn of com*
fnand where applicable JCxcapt in eiueryunoy. no orders ahould ha issued direct to subordinate*
n thu Jii/ht taetlcal oryanimuion an constituted for thu operation* concerned (Heu parayrapha
514 and Alfi, I'TI* 14n),

Tha'leader of a AMU of aircraft unit* in tha »!r, and ennayod hi thu aama mission, la
reaponsiblu for tha tnuticM diajwaltion, coordination of movement* and thu aafu imviK~tion of
tho ttluht ni a wiliolu,

In thu «ncutnar uhnjitur* of I'wrt VH of tola juddluKtlon thuru will bu found tat'th’al ortiura
and dtwtrinu apidlottblu prinmrlly to bUU>*hl|> nnd crul'aur air ojinratlona. In tumductlnjr air oj>«r«-
tloim or aoooinpliahlny mUalona common to variou» tyjiwa of aircraft thuy will conform to thi
ordura und doctrhia uontainud in Volum# | <UHK-74).
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fWNI>X*V<HW AND MtiKAKW,
AittM 1, HHNIDI3YO0II3 VttQtiaMJHS.

7*200, Hvindcavoua by stqwiiron* will normally 'w I'iTuoUd in standard romiuavou* station# whish
*r» <u followsl|

U IUUIlwhii w CruUtr Division operating »Ingly la formation at 1000 fa#t oy»r tht
un.

(b) I15»UP*Ulji or C?ulwr Divialun with \w#*U a*>*raU4  at 1000 foot ovap th* divi«
aon flagahiy,

{o) Two or mur* HnUlwthtp or ('rub”r Dlyhdon* In formation  aircraft of each *qu*d«
roil will max* bit turn* ovyr th* division to which uarign<ui,

Van or right flank illvUiuti nllitndo loot) fpt

Van wnttfp or right cuuiur dlvlalon »- ulilludu iftOO fout,
Htmr oanUp op loft tumtor dWUlon — altitudu loot) fiut,
Hear op loft flank division — allltud# 1B0O fuot,

7*301, Kaoh nirplan* will fly itrnight fop two hundred yarda aftor v insr tha catapult,

you* of ahip unit* will ha ofm'Uul In Iha uquuilron r>nd>woua station*, vatsh airplaim nrocwHitnj
promptly to It* noattion m»l«tiva to the> Htjnadnm |.widop t» muni nf hu arrlv*>* on atalhm, Th*
rtuniaavou* wiltlw «<if*Httui in an t>*y loft turn, motion* thiduiored asvay from Ut9 turn and in th*'
aant formation a* tha lulling auction,

7¥202. Whan oatanultml In tha pr>wno* of v\\my alrvraft, a dofomdva fighting formation muai
ba ssaumad immedUIlut/ with frva gun* manual anti wady,

.Hwtlon a, I1JHKASUI1* IMtOrKUUMH.

T>y10. When drootod to return fop rwovory thu lliuhl Involved wilt pnwwnl to th» vicinity of Its
jmront ViMxoU. dividing aa *urroiw™ty If jmmnt wnaaoU «t ai'paratod.  If out of Right contact, each
returning (light will foliuw tha pi‘owduii proMorhud In Uh»stti* 1, Hw'tion g of i’art VI of thuU
iwhlioatton,

7*211 < [I'ruiHiratory to landing, th# Vlight lL.nadop will illrout Htpiadron ('ommamlur* to nn#$i»4
to rimdwivoua aUtfon# whloh art) tha nairn* a* afti>r Ih'acoH¥, Mrt> eai’h mjuadron will Is# Vfpt In
formation a*-long a* praidii'ahh* without. Intorforinvr with ellWUvo recovery, lliuh'P ordinary con*
tillloiu tlia miUHIJvon unoulil hrmik up «t ttpiiponlinuti'ly tho tlnm that Ih« itrut torn uluiml U
uxwutml op aiiortly lu'foru. tf thu hr»'»kup oi'omM too ottrly, tm unmHiu»nry Im*nr« of volllslon
Is«twpvn ilytHoJiott phuum I« vrt™uUnl.  If tint tm>nkup U too lutniloU mny hnvo too lItUn thiiu to
t>xtimeta tha vontlltlonst for landing ami tinnt tluslr wppnuu'h, 'llu» dm'Uhm munt tiw ttmdu tiy tha
Hqundron (Joinmmuhip with dua regard to Ml tixIMting clrvun”taiuuM.
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Uwilo* 1, MKNKNAI*

T*S00, Th* following gwtitmt aw int>mlwl primarily fur thu wuhlanon uf batiluahlji* nbi«mtlon
*uuarlmn*. Du* ta in* natyru uf crul*ur uporallon* ami thu raphl phlftiiw uf condition* with
whiluh th«y nr* confront?*!, 3}*olihi nputtlnif formation* fur miUur Miwraft art* nut pruxtirih*!,
Thoy will u'!t« up »uuh position* a* will wt&blu tlwm in>*t to ubm»rv« thu fall uf nhut, conforming
aa far tu ftpproprUU to tlw mvUuuU jirtmorlijml for Imtth>#hip ttqvmitinin*.

«*u<m a, hihittinn koumation,

71101. cmoifl’lH AND ATAT!IONHi Th# spotting formation of thu UUumtlon Win* *h*iUon.
tt*t Of two jfnup*] arlyhl Itmk group ami a loft Hunk uroup,

(a)  Wh*rt KOUH HatUi>*hl}* DIvtolon* ar» pruwnti Tin* riyht tinnk ulmli u'm*I*t of th*
. ftrecraft from th« Htfht ami rtwht I'untur tmtlU>«hlj» itivi™"Uuvn Mini thu loft Hunk jfroun of
nlrui'Aft from th» U*t wmi h>fl cmitor tmtth”~hin tlivilahma, HpoUlujf utaiioit fur rtaht liank
Isruup in on thu umuuy think upt«o»ito own rlyht amt fur thw» h*ft flunk group thu flank
uplHwlItu own lyfli oxaot station* dwpumlinjf uii vUibllity and auppurt by othur. forvt**,

{bl \Vh?n TilHKX [I"tth**hlj» Division* tr# prMivnti Alrontft from thu tumlur division
Will normally umpratu on th» ihmk toward* thu linu uf Mdvam'u unh>** visibility or oth”r
condition* rumW operation on thu othur Ihmk nmru advnnlnin>ou*.

(u) Whw TWO DivUIUitM nr# pr**tbnH  Normally ulm'aft from thu risjht
ulvUion form tha riiiht iluuk uroup ami iho*u from tim h>fi divi*hm form thu loft flank
Ifroup, utdun* uthur cuH*ldwrHt(onn rumlvr upi>rutimt uf hoth jMpmdrou* on thu *um« Hunk
mor# advauUtftHma,

(d) When ONN UalU##hlj» DIvMon U pr***nh Thuaircraftwilltak#atatlunmmUinwtoU
uy thu mpiadron commander,

7<30Jl. KOHMATION AND MANKUVKItHi ' ?

(a) WhIl# ttyimf tho upottioi/ olivolt tha Krouji on own h>ft ilrtnk mttko* luft turn# ami
that on own rlyht flank, rlyht turn*,

(hi  Thu ratlht* ami ttltlimla ustnl for thi> sinittin” uiiviitU cmmot im »h'rtniMy rtswl m
hoth will vary with tha ulfyvtivo r«iil<« of MUtIHiroi'tift uoniiru, thv vUIiiillty Dominion*
Mint Miruraft opiHwltlou.

(«)  V/ih#n twu miUMdrui.* form t npottinjf yiimp timy will ily IHU* «pMrl in the »jx>it)n™
«llitult.

<!> Th# formation whhin wtvh mmmlrun on #i>ottlittf ntntlon will h» fruUlng H>mMt\»>n
of motion VIOKH, (Aliti) illxtMnou 2> fsmi, In‘iaht 'Jft foot, lutorv«l UtH) fin't, hntnht iuturvMi
76 fputi Hinithtn* must kuMi> cio™wt up to Mifoni mntuul mio'hitiu non pn>t«H'lion, Hw»
tlon* »h»Il hu mrtint®*Inwl In *»tmt fonuMtion i\* lojoiln® Mouthm,.

7*S03, Hlwn*i for tiikin™ Hjmttlnar KorwHtlon will hu timt «lvi>n for A*I*%t formutlon, UMtMi
“(Jurrtmt THotirwl Onifi® nmi Duotrins« U. H. Kiwut Ahtintft, Vuhimu l,u — "Thumb Ji«rku« bjuik
ovaT ihouhl«r »«vornl tfmsi*," -

H'wlioa 8. HHm'INd HIOt'KDIlitH,

7*804, COMMILIN!(IATIONM» Durliis tha iicrimi whllu uifoi'tinjf m>mbs*wuu* «Il wirvraft  will
establish communlontion with thulr rospH'tfvu Iwront voasuth, Imimult«toly following v»tuhlUh*
input uf communUtttioni*, mimbur two «mi numitcr thrnu nlivinft of ail ip* will maintain nn
Int«ro«pt watoh on ilxuii antvnnw, All nubMnv™nmt coiumunloation with Ymrtiut varmmlJ wiii hu nuln*
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talnad by numW on* alreraft ft* lon* a* tha *adloa ara In communication, If any number oOp»
aircraft lose* communloaUon, th# tiorr«*I>onding number two aircraft -will be altfnaUwl to taka
over communication* and will shift pbbuw« In tha formation with number on*, Thy eurreaponding
number throe alreraft U tha atamiby fur number two.

Chrrtar baaed aircraft ehall normally employ the relief apottinv freqmmelea aaalgned
liy U, H. Kleat lladlu fc'retiuenoy 1*Uim ntul luxlruoliutva when uiwrallng «* relief *potter»
for batUwahlpa.

b) lUttUnhlu ubsarvallon aircraft (If operating at the *am* tima) nhift to recelv* on
the relltif Blunting frunueney. (hmtlnua to we lint normal »iHitUng frvuuenoy fur trana*
inlUlittf a* nmy be neeoJMary, :ThU retmirv* an additional rm'lver watch on the parent
Shlp am that tha battleship observation plane* tarry thu neeeaaHry twelver coil tO

. permit tha frequency ahlft*

7HO& HI)NA>M rOH INDICATING HUIK? OXIJOMWIINH'ATIONIHihi Arliciw usM4,
"Current Tactical Order* ami Doctrine, tJ. »S Fleet Aircraft, Volume I.¥

7*308, DUT1K8 ON NfATIONi After arrival on allotting station. Croup Commander* will order
that apotting formation ba a**umud» From thU tfim* on, tho primary duty of number one air*
craft I* to maintain communication ami aupplv complete Information relative to fall-of ahot, enemy
course, nneed, and formatloi: to parent ve#*el*, Th#-primary duty of numhw two ami Urn* I*
to protect thu number onn* by thu maintenance of vigilant look-out and protective gunflrej thay
ihall aUo ba pruparad to taka ovur radio communication* In ca*e of casualty,

7*807» INKOUMATION KItOM Kach ship will dealgnato tho target to the obaervsr, signal
“'‘Commence ftriny,”™ Indicate the firing of each aalvo by tin* tninamUtdon of a da»h, and Indieate
the eatlmaUd time of landing of each *alvo by the trannmU>don of a rapid aerie* ttf data. Kaeh
»hip will keep thy observer informed a< to tha target and lire distribution la Hi'cordam’'o with th«
/olluwliiif el*naUi

(1) Uttar — ImlloatinK typa of concentration.

(U Nump»rral(s) — Indlcatlnji position In emtmy battla itna of uhlp or ahljva com*
prialny target,

(n) le tte reIndicating end of enemy battle line from which target count is
mad?.

KXAMi»XM — a 4 H
Blngla conoantration Arinjf at fourth ship from right.

1)0L
Duubli concentration firing at third ship from left.
it 111 3H

Divided fits — Hring at ilrat and aecom uhljim from the right,

f*30H. OUMXHVICItH PHOOMUUHHI Tha ob#9rver, as each nalvo landy, tran»mlti adsuh folowed
!_mmeLlltaIy_ by a fall*of*nhot obsorvation of tha iulvo made up in acuordanca with tha followlInf
iiutruotloaxi

(@ Ob.wvsr nsndi obnnrvation for cech nalvo, with proper colortH >plarh, falling naar
own Bhipn targat. HI'OTH are rojHirtud aa follows|

) ~ Down K — Htraihlle

U-Up KU —HIrndilit* short
K1) > Ktraddie over
NOIl — No observation

(b) Correction* In ranyo nhall ha accomparied by one or two numhora jmllcatim hund*
ralU of yanU, a#— IHI mean*, "down QO yards," KUU mean*, "Htruddle short U+ yardd,"
Llill tneann, "Up IUCO yard*,*
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19) CnrrfKitioiw In ahali b# MWomiMitiml by ons or two number* Indlaatin# tan*
ufymi*t*ta— niaan#, "iily h| 0yard*, 1j14 mauna, “Luft 140 yard*.'*

<d) Obaamr* tnuat km\) Ib# jwrant ahij* Informed t»f any chan™* in emwmy coummt

apaad or formation wiihuut Interrupting tha traiouuiaalon of ?all-or-#hot ohayrvalun®,
7809, KXAfdI’'LKHi Th* abov* raporU ar« rajaalad onca and fulloowl by tha aircraft's call or
color daaijinalun a* follows |

(@ 1BO0I) dll £& moan* tha oortHltloo to bu applh'd to thu aalvo h down (500 yard*,
and that tha obaurvatlon was aunt by aircraft whtMu dv#yuaUii$f Juttur U ii»

(b). y 7its U7Iiftll YY mnan* that tint oormdion to ho apjillod to tho aalvo I* up 700
yards lost SO yartU, And that thy ubaurvalUon waa Hunt by aircraft whosa dualitnatio?
futtar > V.

(0) KICIt YY that no co>*millon la to lju applied to tho salvo and that th»
ubaarvation waa aunt by aircraft whoao dyaiynKilnK bxtWkr is Y,

(d) K U 3K U 8Il Vhmoaiu that the nalvo atraddhtd but rtnjulm! a currucUon of up
iCO yard* to ceuUr tlio lattiurn.

Hwtlo* 4. KKOAM;.

7*31Si  Squadron commander* will reform thalr aguadronain VICH of VMIVH and prw«d ImmwiU
ataly to ronduavou* ovur thuir roapinitiva division* atul preparo to bo rmivrrml,  itundoivoua
atation Ujhjo mall will bn tlia nama a* prt’acibud for tulii'olf, Van and rs«nr squadron® will clrcl*.
in auuh a mannar that cuntar squadrons bavu room to maneuver fur landing,

Hwllon 3. HPKt'IAl TAHKH.

7*B13, Dutaohmant of observation aircraft from spotting atatlon to norform apodal taaka will
lint normally ba done except to accorpany their parent wMit¥a on a**iuin'd apodal taaka, Huch
detachment would denrlva uaront viaad* of aircraft olwmation. Kurlht>rmoru. when launched
for tftinnary observation, oliaorvation aircraft ara unahlu to operatw oitVnaively, except with
machina auna,

Hwtlo* 9, IND1HKCT 7IUH FOHMATION ANO riMH'KDUHK,
7€1'J0, Preparatory to indirect flro, tha aircraft of tha aocond ahtp within a division will tak*
atatlon* ax follow* |
(ft) Ona aircraft, Idantlflad a* tha ‘'bnarhijf durianatins( aircraft** taku atathm, oithart

(1)  Uutwefln fiay*hlp and tartfot at tha lowimt aitltuda at which buth ahlix can
ba clearly aoeoj

(3) On tha dUanyajfwd alda of daijxhipi
(tl) Ovjrt* th# taryotj or,
(4) On tha dl»anara«<*l ahla of tha taryut aa circnnt»tAOCua tndicata,

(b) Ona alrtir»ft, Idontlflud a4 tha "ranging ala'raft'> tako station bittwwm ftau'shlp and
taraat at an allltuda of nut leu# than tl,UO( fuot.

(0) Ona aircraft tako normal ajmtttn®f atatlon and ba propaml to roliavs elthsr th»
"baarltiif dual™natbif aircraft” or tha “ranulnjj aircraft.’*

7*331i Othgf aircraft of tha divUiun will taka normal njnjltinyr ft>rmation.

7.B33. Tha moat that can ba oxpontud of tha raiiylnjr and bcarbix prtModuro In Indiroct (Ir> U
that tha Hrat salvo fall cluaa unouvh to tha taryut to allow accuratw ainiltiiu to put auco*«HSin3
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**lyoa on, U U thsrsfum nw***ry that apoiUuif plan## b* avalUbla a?Ur th« Initial bwurinjr
mul raiitfi information j* furnlahwd,

T*nan, Hstjwinsr and buMrins# duaijwatimf ahoult) maintain ihoir Htulynwl aUtiona, if auoh
*tatinn contlmma tunabiu. until tlirwitau tu taUbo normal ajsoUlny ntaUuiu anti always until tha
firing ahlji imiloato* aulNulant Information ha* bmm uhtainial toujk*h I'ru, Atmiralo callmatea of
etiunty cuurax and ajivtni ant oaavhtlai tu tint quiuk aoiutiou Ut thu Imilmit llru problum.
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CUIAPTKH IV,
tmmm
- Ballon 1. IATHUIJ*.
7*400, Th« following *p*)liU ord»r* «nvtsrn tha o]»»rdtai uf hatthwhlp and uruUur 4*lrur»ft vh&n
naslifUiil tu duty as uuUr All* ™ trul, TntormaUiHta Alr Tatrul,  Jiimr- Air Putroi or as Aurlal
luHUU," Qanaral urd*f* and dwtrin* fur thmsu pairoU wu mmialiuti in Part 1, Cimptur V of
.B.F. 74,

7*401, Outor Alp Patrol*, JnUrmsHIUU Air Patrul* am Aerial PiukvU will opurata In aeoilun*
of at Issant two av*piaii?**,

740, Tim following tabla Indioatu* tin* foul ondurantu of HOti tyim aircraft at 1j maximum
epittal uml spiwllto* lit* lungth of watuh fur patrol*, unitMi uhanyod by apwiitu ordinal

Cond Uk Kusl Knd«racH Normal WaUk
Hunb#? Normal J<od 100 4 8N
flouut Normal I/oad 140 6

Uombur ()v»r |<vad HO 6U r

Houut Owvur i<o*d lit) 7,/ 0

Whlla on patrol fual will bi con»#?v*i by uaa of miaturs control unit luw aptutd* esuupt whan
high gmeo U nvoutrad,

7»40ll,  Unlua* oihorwUv apwlAswl, HOC* tyi>» aircraft catapulted for duty a* imtroU during p*vas«
tim», will b* in thu HCOUT normal load condition, iiadlu will awaya by vurrinii,.

7*404, Unk** uthurwl» apwdflwl, ths* point of origin for all jmtrol U tho Klwt (tanUr*
7*403, Aircraft not autually on patrol will ba fmtinUlnud In Condition of IUtudlnoa* Two.

7-401, Alruraft shall bs ov»r th«!r parunt vux*»U muly f<r rwovory at thu termination of thoi?
watuh, Alroi J?t on patrol shall, whan in aljfht cuntaut with paront or ©li*sr »u» fain* vnaiuls
of own uiMOpilion, bit atari fur chauytHi of courst# and for rwall or othur alynai# by vidii»l
method*,

7*407. Whan patrol* must b« maintained In watuhua, wiuh Wttuh may bnmadu up of o or mora
Plhiniji from uauh ahlp conu&mnud or eauh watch may by nimbi up of nil Dm piitnat from a jwirt
of tha »hlp» conoarnw,

uvnvral tflanali
(@ Number of slwrafl to ba launch*! by each unit NtlilrvmimL
(t) (1) Fixtnl or moving orluln,
(SO Truu or ruiativ# limits of »owtdf,
(i) Outor r.idlu* In mita*,
(4) Innyp radiu* In nillo>i, <If riKjuirml)
<0) Duration of watuh or numb#r of watohu* psr day,

7*408, Whtm aircraft ar» launched to patrol a yivtm nuctor thw following will b» »jHi—Hin»M by

7*409, Th« bootup to lu patrollud will b* dividwl into «nbmH)turi» tuiual In numhtir tu tins aotlun»
vailHbljj, Untunf» oth«rwi»a nlHnailyil aasdwmm'iit tjf suullihu tu auliktmlurrt wilt ba cluvHwtha
wu*L numborud auutiun in thu iowuat numburod stpmdron to thu luft,
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7*410, Th* *uuliinm»nl of »Invl» ulwaft to subauotor* ft>r tnnur Air |’atrol to form n do*# antU
muomarin® nuruim (au* artluU 14U «iul Flours* to, U.H.K, 74) ahull bo numurli'Mliy by Mtpudrutt
numbur, «mlion numbur and plant* iiuinhui* within thu mmtion. If thu divUiun onwul*Milon It
uihitr limn standard tha tm|x*'ury or«MnU*tlun <inudmiinv tlivinlon innnbur unit whip mimwW
within thw tllvUlon) alull ]%/ovurn tha ttMwnmimt of piUrol mid Hmuuh unitm to mu'tor*. Kur thU
puiMau tha origin will bn ft llnu HOE tu thu lufi uf thw lluut uotirku, Thu intiniM'r of Kuloumlor* tn
tuum numUdrcU will ha uatuldUhud by iMalitniny omi-third of thu uvulluhlu nnmbur to thu aftur
xtiniluiruU uml two-third* to thu forward numUirflu,

Hwtlun a, HHAHCH,

74510, Th* bada unit fur suarch imuraUon* xhull bn thu wuuton (S or H VO or S VUH), Kor
cruUur *lrur*ft th» natural ordur of wircrnft ju'outlnjf muittor# or unit* on thu mumting Jin* nr
in Jtuaiitinjf huntor* aimli bt thu onmu as that of thu pnront vi'unu whun on Du* woutlnjf lins
pi(*rdiu*a’ of tliu mimumt of Ntprmoron iduntifi'wtJun numbura.  Kor tdrmft launohnd from
imttivahlp* In formation tin* ordur pnutuributl In pnnwuph 441)1) for putrot himtorn will bu u*ud,

7*4t|| Hunroh onurtttion* will conform to thw aimlktddu rmnjulremMitU of Pi't* Hft and of }»rt

(thtptur . 13.n.IL 74, I’nrunt vinuU niw jmrlloulnriy tdmyud with midntidulns* » uuvijrtttiuinw
plot of position of fttimdivti .'drujjtft whliu uiifuyud In muni'‘h opmtiun#, mid with thu op«xtli*n
uf nil mp»*urua duidyuud to mifubHtwrd thujr lllyht, Imdmllini/ thu hominy of lout pinnu* wid tha
rMiilu yuuril wMd swUulu u*Ui) with Informing thum of tdnmnyud runduiYou* condition*,

8, IlIOHT PLANH AND UOMINU I’HOCKMUtK.

UO. A flight not making prompt tontuut with pwwut yime! »t Imu mid iHmitlon
will clruisi uhout n point ftsod by limt [™*ht* for tun minutu* during whirl) h thorough cmtk of
iwvlyjuhm ds<l» and computation* will bu msuiu and Hum, If hounor# tin* found, lull tutu thu conduct
of lu*t plana pruowluru,

7-4H1. Thu chohu* butwuun lostt plan# protiwhtru »*ml homIn# prouuduru dunumh upon t»m»lpn)«nt
MWIIubtu Mint tha tas'tliinl Mini striduviowl aitimtlon. in tlint* uf pfiicu loml plunu prtn'udur® will
[i4 tiomluoUi] imrnittlly on Inturmvdbiu fruipmnuy bulwuun whip hiiil plnnuM.  WIrm thu H*Alinird
frot]iiunoy or all wiroittft opurMtliij* from & »hlp U In thu hluh friHjnuiiry tmml thu limt 1'Uim
tiromluru will b» oonductuti with all trunsoniaalon* by thu xhlp on hljih ftuipiunuy nmi pUn*
trfttMini*4lo)o» on homlnar fruquunuy,

7+4l0l. Th* sunlor plan* of n lo*t sroqu xtiall unrry out thu Mpjilh’MHu proouduru, or nhnll dirwtt
» prosmriy wjuiopud pUim to do .hi, olhur tilnnui* ihun thu onu «'oinhiotinj( thu piHVBdu# will
r“mMvin on thu innpntmiy HMViaiynud for thu [IMiv,  Whun MijniulroiH ur unltn’ urn Kmmlinjf vulo*
or otljur ttHlint>d frmiuunuy only, ull trun”niUNonx by thu purunt vixkul on Inturmudiju# fnn
quunuy «)i»ll ou parnllulud by thu nYnv tsnmnl)idloni* on thu immmon fruipiun«? wimthur It bx

Wrlu* or kwy(

7.4HU, 1lIONT H.ANH
(k) Llmii* jisniU /DA ZDH <What U my bunrin”™ In pimu iHnxuajfa),
<b) Hhlp rsjillua 7AYA MO'a),

(ci  I’lan« m»ku» MO™* Including plarn# p»ll omu mminulu until bmkun hy
will ily In a nniull clruU ttnd tMh mimtU will iummu MOn momuntnrlly to IUtun for ship.

<) Hhip dirmiU pisna to fly tun minutv# on hundni# tity1 from thu bimrin~i - "Kly on
Inmtlinsf.............. for tun miMity)*,’

(«) I*Un» turn™ to hurtdinif ordurwl «ml usmU "My lumdiny......... (Tmo (Iroup),”
(f) T'huin Una thqg diriHitud huudinjr and Hi td of tun minutuj* «K«hi olrulu* hiiil me«tk”™
Mu'h h* In (0) nhova,
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7434,

7-4H5,

&

#) Hhlj) sintbi *iJh!p'« JIwrinjr.....from you. HA}>u o u m , ghifl....ccoooveriiinnnnns
(h) VvM™M appiw wiju anil ¢>1]) motion to thi# buarlny to ilwtwrininu litwrgwption hvrnlin
unj euum,

() I'Uiii turn* to PW#i>j>t anil r«)>orU, *My courau.......... (Tlnm Oroup),"

(J) Hhlp continue to Uku biiarina# at Inturval* (litwUu# pinna to uwkw MU#s» iltW oil.

NOTIOI  Tims* (Jroup ahali b« Mutual timu ot »t»rliny on cournot iinlluMtwl.  All bt>*rix*fs#
hsaillna#, £iui uouraw* Mrs trua.

HOMING PMOOKMMMI

™) rsyuimi# »hlp to melk¢ MOa <S5)A) tlwi uhlft? nwiwwr to hominy trv*
quwiioy, CW

(b) Hhlp tumtU MO't on honins# frtnjuunuy mix! plana taki*# IwHrln;/,

(u) Mt turn# to bouti )0 from Iwarltijf Hint Mu* 10 minuta#, rv»}«irtiiK to xhtu "My
hwillnif....,......(Tima Group).-*

(d) i’tait* takun agouti byarinyr, dwtwminu* byarlhif of whip and turn* to proper count.
<) Plant ruporU “My Oroup),H

(0 Hhlp fiohllsiuo* to mwks> MO'a during thu followin'/ period* of thu hour! 0— ID, 15—S3,
11040, 45—05. liurjnn tiauh llva minuU* pawtw vl aroup WMEitr will r«*}rt count,

NOTUt All ami «oun»# «ru trut,

Tha following additional procwilurt ia applicable to Kuaplaua* tMjulpjxnl with (HMUJ radio
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flonitUt* ut only thirty suliU? maohina anna ami  11lil-xiwinl bomb* with JnaUnUiittuua fiuwi*

»rm»m»nE U auiluU only fur aUwikiny/ Hylii varddU «nd a3]soft niruraft uml pt*mtisnsl.
iowav#?. du* to th» w»/ Ury* number of thw'u aircraft lit thu thulr total attack strength
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nliih* maneuver* within modwvrat# limiu.
70051,  flulUbl# ohdsKittvM for atUQjt by VHO nhvraft imdud#
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rouihi* oporathm* or in planned operation* aa«n»t aulablw obJtHstw* of major imi**iant!«.

Hwtlo* J, DiVi* lOMMNO TACTIfH,

7-ftlO, Diva bombin? tautle* should conform io Him jpnund dtivirintt of nt'tlon ant forth in para*
jrraph 1584 of I'Ti* Hit and to tha nimdple* of thu Aim'aft Twistwd InalnieWon# for Vit t/i*
#H|UMErUM (Ohapter 11, 1'art 11, Uiii'V/4) insofar aa tinwy «w HpplU'aldu nnd tHthaUtwnl with ih«
equipment uvaiialS#*
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CHAPTER 1
INTRODUCTORY
FORMATIONS — GENERAL

1-100. The basic aircraft tactical organization is the section of two or three planes. The aircraft
division may consist of either two or three sections depending on the size of the squadron and the
task assigned. If the number of planes available exceeds three sections, increased striking power
is obtained by forming the squadron into two or three divisions. As types, models and missions vary
so widely, distances, intervals and heights, (step up or step down), for formations are not specified,
nor are there prescribed formations for any particular purpose.

FORMATIONS — GOVERNING FACTORS

1-101. (a) The formation must accomplish the purpose for which it is intended.

(b) The formation must be flexible, so that it may be readily altered to meet a different
purpose and so that it may be readily closed up in event of vacancies.

(c) The formation must be simple, to provide for easy control, facilitate station keeping,
and afford best lookout efficiency.

(d) The formation must be maneuverable.

(e) The formation must provide for the rapid development of the combined offensive and
defensive power.

<f) The formation must be able to defend itself from attacks from any direction.

(9) The formation must offer the least possible degree of visibility from the surface.

DEFINITIONS

1-102. (a) DISTANCE — The horizontal space between planes within a section.

(b) HEIGHT — The vertical space between planes within a section. Height may be above
or below the plane ahead depending upon whether the formation is stepped up or stepped, down.

(c) INTERVAL — The horizontal space between the section leader’s plane and the plane
next ahead in the formation.

(df STANDARD DISTANCE, HEIGHT AND INTERVAL — That distance, height and
interval specified by a squadron commander as standard for his particular squadron.

(e) OPEN DISTANCE, HEIGHT AND INTERVAL — That distance, height and
at which aircraft, while concentrated, can be flown with minimum attention to strict formation

keeping. . "

i s~T ef” ed”™erBs-mumbeT-t3rteryith

them to subfit

(g) DIVISION — An organization consisting of two or more vessels of the same type, or
two or more sections of aircraft of the same type. The aircraft division is normally the basic tac-
tical unit of the squadron, for cruising, attack, or defense. .

(h) SQUADRON — An organization consisting of two or more divisions of vessels or one
or more divisions of aircraft. It is normally composed of vessels or aircraft of the same type.
The term “squadron” may also be applied to a separate organization of minor strength whose
commander operates directly under the instructions or orders of-the department. The aircraft
squadron is the basic administrative and tactical unit of AIRCRAFT, U. S. FLEET.

(i) FORMATION — A prescribed arrangement of airplanes in a section, division, or squad-
ron for maintaining concentration in the execution of a mission. Within any formation, it should
be possible to transmit visual orders and instructions rapidly and positively.

nt



CONFIDENTIAL USF-74
PREPARATION FOR MISSION

1-503. Prior to manning planes for any scouting mission, scouts must be allowed ample time for
navigation after receiving all necessary navigational information, or from time of receiving in-
formation requiring a change of tracks to be flown.

ATTACK INSTRUCTIONS

1-504. Scouting aircraft will not attack unless:

(a) Specifically directed in the orders for operation.

(b) Enemy aircraft are headed so as to make initial contact with own important surface
forces.

(c) Scouting mission is completed and considerable damage can be inflicted by the arma-
ment carried. However, such attack will not be carried out if there is reason to believe that the
presence of own force is unknown to the enemy.

(d) Air operations from an enemy carrier can be delayed. Own forces must be defin-
itely informed of the carrier’s position and the condition of its deck prior to such attack.
ENCOUNTERING OPPOSITION

1-505. Scouts will be governed by the following principles when air opposition cannot be avoided:

(a) Close up.
berry Circle if por”orenting-contact seoutiag-er'obsegvi?-grmr-#ye.

(c) Fly close to water if practicable.
CONCENTRATION

1-506. Scouts will not concentrate upon objective unless all the units composing the objective are
known to have been located, and unless previously directed, Unless otherwise ordered, they will
continue to search to the end of assigned area, even though forces have been located in that area.
If enemy forces other than the primary objective of the search are located in sufficient number
and suitable position to threaten own forces, they should be tracked and the parent vessel inform-
ed as to this action, in any case, the required contact reports will be made.

RENDEZVOUS FOR ATTACK -

1-507. When the operation order indicates that scouting units' should rendezvous for attack each
section leader will be responsible for the decision as to proceeding to the contact and rendezvous,
depending upon time and distance involved, weather conditions, and fuel available. All sections for
whom it is practicable should attempt to rendezvous at the contact and should return to the car-
rier immediately if the rendezvous is missed.

INFORMATION TO ATTACK GROUP -

1-508. Scouts in contact with the objective of an air attack must be prepared to direct the attack
to the objective by supplying continuous information as to the position of the enemy and by radio
transmissions that will permit homing by the attack group. Scouts watching important forces
should be relieved on station so that continuous contact may be maintained.

REPORTS

1-509. Contact, amplifying and tactical reports will be made as outlined in the section on Contact
Doctrine, Part One, Chapter 6, Section Two, of this publication.

AYOID DETECTION

1-510. Aircraft making contact shall act to avoid detection by enemy ships unless this avoidance is
definitely no longer appropriate.

SCOUTING UNIT

1-511. The normal peacetime scouting unit will be as designated for the particular type of scouting
and type of aircraft used.
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commander should be made by flying- alongside and pointing or signaling the report by hand signals.
A pilot leaving station to report in this manner should notify his section leader, if a wing' man, or
his number two man if a section leader by giving the leaving formation signal — “blowing a kiss”.
When this signal is acknowledged by a nod of the head, the pilot Concerned breaks off and flies
directly into position to make the report.

CONTACT WITH AIRCRAFT.

1-608. (a) DANGER OF ATTACK NOT IMMINENT — The procedure is the same as that in
the preceding paragraph — sighting a ship.

(b) DANGER OF ATTACK IMMINENT — Since time is all-important, plane sighting
enemy should immediately give break-off signal, leave formation without obtaining specific permis”™
sion and dive past the formation to the vicinity of the squadron commander, giving the “attacked”
signal — rocking wings from side to side, both during the approach to the squadron commander and
after arrival in his proximity. The signal “violent rocking of wings” means, when given by the
squadron commander, “attack” ; given by any junior, “We are about to be or are being attacked”.
Supplement by radio alarm and burst of gunfire.

(c) COMBAT ORDERS — When in contact with enemy aircraft, unless use of radio is
specifically prohibited, voice radio may be freely used by the pilot sighting enemy aircraft, and by
the tactical commanders of the aircraft units in the proximity of the contact.

(d) MUTUAL ASSISTANCE — Airplanes in the same area shall take such steps to
assist each other in repelling hostile air attack as time, the assigned mission, and their char-
acteristics permit.

CONTACT REPORTS

1-609. The importance of promptness and accuracy in making Enemy Information Reports cannot
be over-emphasized. To this end the pilots of ail Fleet aircraft must become and remain thorough-
ly conversant with the procedure for the submission of “Enemy Information Reports,” “Contact”,
and “Tactical” or “Amplifying Reports”.

1-610. Enemy positions¥particularly that of the enemy battle line, shall be reported in bearing and
distance from O.T.CjwHen cofitaciTSetween surface main forces is imminent. Scouts will transmit
all pertinent information concerning the enemy such as disposition, composition and maneuvers of
the battle line, launching of aircraft, maneuvers of light forces, etc. If no changes develop in
the tactical situation, scouts will so report every fifteen minutes. It is particularly important that
information be supplied concerning the relative grouping of enemy forces such as may give indica-
tion as to probable direction of the enemy deployment. Ordinarily planes of designated heavy
cruisers may be detailed for tactical scouting during the approach, and carrier planes detailed dur-
ing the engagement. Fast carrier scouts with long endurance are particularly suitable for assign-
ment.

1-611. Aircraft shall be equipped with suitable message bags and personnel instructed in accurat-
ely dropping them, so as to provide for delivery of necessary reports by message dropping in case
of radio failure, or when radio silence is to be maintained or delivery of reports is so ordered.

ACTION ON CONTACT

1-612. An airplane sighting an enemy submarine when in visual contact with own vessels shall in-
dicate the position of the submarine by repeated diving, shall attempt to destroy the submarine by
bombs and machine gun fire, and mark the spot with tloat lights.

1-613. An airplane sighting a mine in the path of, or near own vessels, shall indicate the position
of mine by circling the mine at low altitude, and attempting to destroy it by machine-gun fire.

1-614. Airplanes in the same area shall take such steps to assist each other in repelling hostile air
attack as time, the assigned mission, and their characteristics permit.
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will fall easy prey to attacking fighters, or will at best be forced to abandon its mission in order
to use its armament.

SINGLE PLANES

1-629. As with formations, the most effective defense against enemy fighters lies in speed and
concealment. A two seater brought to action by fighters has little hope of defense except by
circling in such a manner as to give a steady gun platform for the free gunner and preventing
any fighter from, gaining a position under the tail. If possible to gain a position close to the
water or ground before being brought.to action, it should be,done, but a radical dive while en-
gaged will prevent the free gunner from firing, and will present an easy target to the attackers.

THE LUFBERRY CIRCLE
1-630. Preparatory Signal: Leader circles hand horizontally.
Execution Signal: When leader circles.

Most planes are extremely vulnerable to attack from, directly astern. Hence effort must be made
to prevent opposing fighters from attaining this position. In the Lufberry circle, (the only de-
fensive formation available to fighters), each plane is in a position to bear on an enemy plane
occupying this position with respect to another plane of the circle. As the name implies, it is a
circle of three or more planes in a tight turn, spaced equidistantly about the circumference. A
plane attacking one plane of the circle must of necessity fall directly in the line of fire of the fol-
lowing plane. Two-place or multi-seater planes may also use this circle to advantage to afford mutual
support when attacked. Guns of all planes will thus be able to bear on any enemy attacker seek-
ing to obtain positions under the tails of planes in the circle.

CHAPTER 7
COMMUNICATION DOCTRINE

COMMUNICATIONS

1-700. (a) Standard procedure, as laid down by current Communication Instructions, U. S. Navy,
governs all voice and key transmissions. The degree of radio discipline to be observed, calls to be
used, type of transmission to be employed, and special communication instructions to be followed will
be ordered for each operation. In general, all radio transmissions for which hand signals may be
substituted, or which may be covered by doctrine or instruction prior to. take-off must be avoided.
Radio transmission reveals what frequencies our forces are using and permits the enemy to jam
those frequencies. Strategic as well as communication security may- also be jeopardized. Hence the
rule: “If possible, avoid radio transmission.”

(b) Means of reducing radio traffic are: use of visual signals, flag hoists and deck panels
by ships, and message dropping by planes. Small sand bags, with message compartments, are avail-
able for this purpose

(c) In situations where advantage of speed outweigh the desirability of security, when in
contact with enemy aircraft, the omission of formal calls and procedure in voice transmissions is
considered justified, relying for authentication upon the recognition of voices .of pilots or special,
easily memorized code words.

RECOGNITION SIGNALS

of
Aircraft, Battle Force, will remain out of sight and out of forces as
much as practicable. When closer approach is n e t 0 the carrier, they
will approach ataninoffensiv.”altit:ad£,attack and.too hi(I;hforatorpedoat-
tack. This alUtud*™;"«.i] ™M " Immediately upon being challenged, the unit-or

group will turnfrz-~Jk & rfitie force approached until the challenge is answered and acknowlege-
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INTER-PLANE SIGNALS

1-702. Hand System of Morse Characters.

A ready method of signalinglis the use of the hand to send dots and dashes. A closed fist repres-
ents a dot, and an open palm a dash. Use of hand, tapping upon windshield or fuselage, with spac-
ing of taps corresponding to spacing of key sending, may be used.

RADIO FAILURE SIGNALS

1-703. (a) Pilot or radioman taps earphones followed by holding his nose (bad odor) meaning
“radio out of commission.”

(b) Pilot or radioman taps earphones followed by patting head meaning, “1 have taken
over communications.” [

) (c) Pilot or radioman taps earphones and nods head meaning, “radio is now in commis-
sion.”

(d) Taps earphones and points to plane called meaning, “you are being called by radio/’

(e) Press closed fist and thumb meaning, “check microphone button and keys/
In event of a radio failure of the leader’s plane his duties, as regards communications, devolve on
the next senior. The number two plane of the leader's section should endeavor to relay all import-
ant information to the leader by means of visual or blinker signal.

CHAPTER 8

FORCED LANDING PROCEDURE

1-SOO. There are two prescribed procedures for forced landings of airplanes: the NORMAL
FORCED LANDING PROCEDURE AND SIGNALS (Procedure No. 1) and the WAR-TIME
FORCED LANDING PROCEDURE AND SIGNALS (Procedure No. 2).

1-801. The NORMAL FORCED LANDING PROCEDURE (No.l) will always be USED IN
TIME OF PEACE, regardless of the degree of radio silence which may be imposed during tacti-
cal exercises. This procedure may be amplified as necessary to cover local conditions or special
operations. It will be used in time of war when prescribed by competent authority, as during op-
erations when contact with the enemy is improbable.

1-802. NORMAL FORCED LANDING PROCEDURE AND SIGNALS:

Procedure No. 1

(a) A copy of this procedure will be carried in the cockpit of all Naval airplanes. It will
always be used in time of peace regardless of the degree of radio silence which may be
imposed during tactical exercises. It may be amplified as necessary to cover local con-
ditions or special operations.

(b) Visual forced landing signals as prescribed below will be made by the personnel of a
disabled Naval airplane when in company with other aircraft or within visual signal
distance of a surface vessel.

l. Prior to forced landing.
DAY — Bend arm across forehead (weeping).
NIGHT — Fire red Very star.
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by exposing- them to anti-aircraft fire directed at retiring- planes. When necessary to pass close
aboard screening vessels, they should be brought under machine gun fire.

LIGHT FORCE ATTACKS .

1-622. Light aircraft may be employed to make dive bombing- and machine gun attacks on sur-
face vessels under the following circumstances:

(a) As part of a coordinated aircraft attack on enemy capital ships.

(b) As atask group whose objective is the vessels of the screen over which the heavy
"bombers must pass to reach their objective.

(c) As atask group whose objectives are the enemy light forces.
(d) When operating as an Inner Air Patrol against submarines.
STRAFING OF SURFACE TARGETS

-V V' dm sur

(a) Against capital ships - battleships and heavy cruisers - strafing sKc.yid>"ef.t™ #ofed
only during the bombing dive and before the bombs are released. Machine gi]z~"~'?iil~p~ffective
only against anti-aircraft crews and fire-control personnel in the tops. ,TiifesulfsiO”~De expected
from this type of*attack do not warrant exposure of our planes unless-: prim~Il~attacking with
bombs of sufficient size to inflict serious structural damage. .,.

(b) Against aircraft carriers, with planes strafing attacks should be
made following the bombing-strafmg dive. Expcs®™"2;iiN>KkiiH planes on deck furnish excell-
ent targets with the expectation of doing damage or indirect damage

through the use of incendiary bullets, ; >£iz&h %iNr'pTanes not on deck should be straffed only in
the bombing dive. .

may'"toe
igh speed, or considerably dispersed, and thus free to maneuver radicirlly™maehiiie,.*\Inre may
often be more effective than bombs. A -series of short altitude of

approximately 3000 feet, with fire directed”si*™fe~?ii“r*™mteKes and gun and torpedo crews,
will prove most effective. _ Attics; d ive-rad Jrho~kead'O'fastern reduce the effectiveness of enemy
ahti-aifccrait«¢ M » tt/; %’\’\S’\’\#l’\tfv’\ngllnst gun, torpedo, and ship control personnel.

ATTACKS AGAINST SUBMARINES

1-624. Owing to the probable absence of effective anti-aircraft fire from submarines, attacks on
them may be made from comparatively low altitudes and at close range, thus affording greater
accuracy in bombing and machine gun fire. The danger of fragments, both from the bombs of the
planes ahead and from one’s own bombs should be kept in mind unless aircraft depth charges or
delayed action fuzes are used.

LOW CEILING ATTACKS' -
% t

1-625. Under conditions of low ceiling, or whenever a solid overcast exists at heights above two
thousand feet, bombingsand strafing attacks can be made from cloud concealment*

A properly executed diving attack from the base of a cloud layer offers excellent chance of
surprise, and probable minimum effectiveness of enemy anti-aircraft fire.

The attacking unit takes an echelon formation, well closed up, with each plane stepped up,
and only slightly on the quarter of the next ahead. All planes, except the leader, are continuously
in the cloud layer, and unable to see the surface or be seen. The leader flys in the base of the
clouds, being able to see just sufficiently well to make his -approach upon the target. Attack is
made by a diving turn away from the echelon, thus affording following planes an opportunity to
gain some distance at the start of the dive.
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