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Phase 1 and Phase Il
Instructor Pilot Upgrade Guide

1. Instructor pilot upgrading will be accomplished IAW the TAC syllabus.

2. This guide will be used to insure continuity and coverage of all
elements necessary to effectively instruct.

3, Flights may be conducted prior to ¢ampletion of all'ground training
jtems. However, ground training pertinate to that flight should be
complete. _

L. GCround training items listed on the guide will be initialed by the
instructor when completed. .

5, OCround and airborne items will be initialed by the instructor when
the instructor to be is proficient.

6. In addition to initiating the guide, standard grade glips will be
completed for each flight.
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GEOUND TNG (Briefings & Study)
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initial when complete

Instructor upgrade syllabus requirements a
FTD b
Instrument School ¢
Instructor Course d
MQF (written exam) e
local Area Familiarizations f
(1) LZ's (1)
(2) Dz's (2)
(3) Flare Mission - (3)
(4) VFR arrival & dept (4)
(5) IFR arrival & dept (5)
(6) common areas used (6)
(7) Rectricted areas used (7)
(8) Regulations (8)
(9) CQuestionare (9)
(10) Communications (10)
Scheduling & operation sec 4
(1) TAC 175 (1)
(2) Scheduling Procedures (2)
Practice Briefings h
Crade Felders i
Flying Safety J
Use of the checklists, briefing guides & tng aids k
Instrument and clearance procedures 1l
Phagse I tng manual, mission ocutlines m
Phase 11 tng manuel, mission outlines n
T.0.L.D. card o
WT & Balance P
Egress tng & use of fire extinguishers & survival equip g
Preflight . T
RBlindfeold cockpit check s
Acft Systems t
Publications & flt kits u
Torm 781 v

CROUND OPERATION

a.
b.
Cn
d.
eo
.fo

ga

mission briefing
TQLD card

flight clearance
Wt & balance

Form 70

visual inspection
crew briefing

initial when proficient
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h. passenger briefing
i. emergency equipment
J. persconal equipment
k. use of checklist
1. Eng start and warm up
m. TAX: procedures
n. run-up
0. Jet start
p. emergency procedures
g. post flight
r. shut down
8. Forms

(1) at acft

(2) in ops
t. backing of aircraft
u. radio procedures
v. egress tng.
Phase 1

ATRBORNE OPERATION

8.

C.
d.

fﬂ

2
hﬂ

Take offs

(1) with jets idling
(2) nomal

(3) minimum run

(4) assault

(5) erosswind

Touch and go landings
Normal go-arcunds
Landings

(1) no flap’

(2) T.0. flap

(3) normal

(4) full flap

{5} obstical clearance
{é) crosswvind

ADF

VOR

TACAN

I1s

initial when proficient'
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id GCA
J. TACAN PT to PT navigation
k. steep turns
1. vertigo tng
m. emergency procedures
n. Eng out landings
o. Eng out go-arounds
p- r&dio procedures
Phase 11
a. formation

(1) V's

(2) trail
b, drops

(1) bundle

(2) troop
t. pllotage
d. assaults

(1) day

(2) night
e. speed offload
f.

radio procedures

initial when profiecient
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SECTIQN H ~ AERIAL SPRAY MISSIONS
5-56. GENEL

a. Aerial spray operatlons normally will be conducted at an altitude of 150
feet dbOVO the foliage for defoliation or 150 feet above the growrd for insecticide
missions. ' Air speed normally will be 130 KIAS,

b, Weather Linitations. During combat operations, pilots will comply with
Ma jor Command directives., However, ceilings and visibility in the target ares rust
be gqod-enbugh to allow continous visual contzct with the ground and to allecw
' fighﬁer-co§ér,_if-ﬁecesaary, to operate effectively,

¢c. 4erial spray operations meéy be conducted by a single aircrsft over secure
terrain, Tactical operations in a hustile envircrment will be conducted in formationu‘
of no less than two éircraft. Formetions of three to four aircraft are out.imum,
Larger formations may be flown, but seven aircraft is the maximum for a
single formation,

d. Flight close to the ground requirgs that each crew member be well gualifie:
in his airéraft and extfenely alert for emergencies. In multi-engine airceaft, it
kR Jmperative that crew dutiss be defined and each crew member be aware of his
responsibilities,

e. On Target Responsibilities:

1l.. The pilots primary responsibility is to insure that his aircrsit is in
the proper place at the corrtct altitude and has sufficient maneuverlng room. Hiy
najor concern is "outside the airplane". During the run over the target, the pilqt
w#ill handle all radio calls betwecen aircraft, He will also handle the inherphoi.
communicationa'with the flight mechanic. Communicatiohs_will be held to a mininmum

while on target.




2. The copilota primary responsibilities are the engines, airspeed, and

emergencigs- however, he must cross check the terrain and/or formation gpacing in
order to anticipate necessary power changes. He will handle all emergency pro--. '. |
cedures and shut down failing engines on the pilot's command. He will notify the

pilot if the IAS falls below 120 knots or if a dangerous .situation is developing. ‘
His primary concern is Minside the airplane"; however, he must be prepared to
assume control of the aircraft at all times,

3. The'ﬁavigators primary responsibility is to direct the aircraft to the |
target. He will insure that the spray is dispensed only on the target and will ‘
remain Within the target area. ‘He will also assist the pilots during any emergency.
His attention will be directed "outside the aircraft" with a cross check of the
spray and general condition of the aircraft, _

L. The flight mechanic is responsible for the operation of the spray

system.. He 1s also responsible for dumping the spray load under conditions estab-

lished by the pilot., He will monitor as much of the alreeft énd engines as possible
and reporf any malfUnctions,

5-57, Tafget Areas, Most targets fall into one of three genefal types; Flat terrain,
~ lines otlbomgﬁpicatidns, and mountainous terrain, Each type mission calls for different
tachniqu&a\anq”planning. A general description of the various types follows:

a, Flat Terrain. Flat targetg should generally be run along the longeSt axis
of the area being worked. The area shoul& be worked into the wind using either
racetrack spray ﬁgttern (fig 2-1) or an'alternating course spray pattern (fig 2-3);

b. Lines of Communication. This type target includes roads, rivers, canals,
and railroads. Target boundaries are usually easy to identify and the terrain is
ghnsrally flat, The basic rules of flat land spacing apply to these_targetso




However, since more on-target turns are required, lateral spacing must be decreased

- during turns to insure full coverage. Normally, turns requiring more than 30 degrees

of bank should be broken off and the run picked up on a new heading.
c. Mountain Terrain. These targets are the most difficult and dangerous,

Planning must be thorough to insure that each pilot is aware of terrain features

~and escape routes. Most targets in mountain terrain will require the same lateral

spacing as:over flat terrain. However, when working very small individual targets

. in rough térrain, the lateral spacing may be increased enough to allow wingmen to

_pickﬂtheirIOWn targets. lLongitudinal spacing will be great enough to give all air-

craft manuevering room and to ellow lead to manuever in any way required, When
working mountainous terrain, thq following guidelines should be observed:

(1) Always work down hili., For planning purposes, UC~-123's can spray
terréin which rises at 500 feet per minute at 130 KIAS. If an engine is lost, this
climb cannot be maintained. |

(2) Stack the formation down hill., Lead should fly on the higher terrain
to prevent "squeezing" the wingmen between lead and the valley wall. This will
ala§ provide the best visual refgrances for the wingmen.

(3) Aﬁytime lead must go to METO or full power or perform any maximum
maneuver, he should alert his wingman over the radio,

(L) Every member of the flight must have the emergency route out of the

target fixed in his mind. Generally this route will be down and out the valley,

5~58. Aircrew Procedures:

a. Pr@flight.‘ The aircraft commander is responsible for insuring that the
preflight inapection of the spray equipment has been accomplished IAW T.0. 1E-123B
(1)-1. |

b.. Before takeoff crew hriefing. In addition to the normal before takeoff

crew briefing, the pilot will establish the procedure for dumping the spray load
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during and immediately after takeoff,

¢. Pre-descent checklist. Prior to accamplishing this checklist, complete

the Preutgrget briefing. This checklist is required for tactical missions and

normally will be accamplished at the 5 minute warning.,

1.

7.
8.

9..

10.

15.

Radar altimeter on - P
The radar altimeter should be turned on enroute to target and checked
on at this time,

o011 Teyp auto ~ CP

Mixtures rich - CP

Stall Warning Test on - P
.Hhrning Horn Circuit Breaker pulled - NAV/FM/CP

Exterior amd Interior Lights as required « CP

All exterior and interior lights will be turned off, Warning
lights will be bright.

Prop Oil Replenish Switches on - CF
Secondary Bus monitor - P
Radios and Nav Aids as required - CP
Navigators Seat stowed - FM
Shoulder Harness locked - ALL

Pilots should insure that they can reach all necessary controls
such as feathering buttons, dump handles, etc., with their

shoulder harness locked.

Windows open - P/CP
Visors ' down - ALL
Spray Pump Engine | idlgd - FM
Troop Door as required - FM




d. Pre-Spray Checklist. This checklist will be accomplished after the

Pre~descent Checklist, prior to reaching the spray on point.

1.
2,

tl-o

5.

Boost Pumps high - CP
Propellers 2600 RPM - CP
Propellers may be left at cruise RPM or 2,00 RPM during descent

1f desired. 'They will be set to 2600 RPM on the pilots command .

| During non-tacticel operations, if the target permits, the spray

run may be made at 2400 RPM to reduce engine wear,

Haater'Spray Switch on - P

éheck pilots spray switch off, FM's spray switch in pilot position
prior to turning master spray switch on.

Cowl Flaps | takeoff - CP

Cowl flaps may be left in the cruise setting or closed during
descent if necessary. They will be positioned to takeoff prior

to spr#ying on, During non-tactical operations, they may be set
as required while spraying,

Spray Pressure up ~ FM

Crew members will assume on target responsibilities after completion
of this checklist. This changeover in responsibilities will be

announced by the dircraft commander,

e. After Spray-Climb Checklist. This checklist will be accomplished after

‘passing 2500 feet absolute altitude,

1.
2.

Spray Switches off - B/Fi
Boost Pumps low - CP
Prop replenish Switches off - CP
(Segondary Bus normal - CP

. Temperatures & Pressures checked -~ P/CP




6. Circuit Breakers and Warning checked & - NAV/FM/CP

Horn Circuit Breaker reset
7. Exterior and Interior Lights  set - CP
| 8. Radios and Nav Aids as required - CP
9. #ngines & Cargo Compartment checked - FM

Normal crew responsibilities will bg assumed upon completion of
this checklist,
f. Rapid Turn Around, During minimum gfouﬁd time reloading operations,
the "Quick Loading Procedures" in T.O. 1C-123B(I)~1 will be used. Engines may be
left running while the spray tank is refilled,
5-59. VFR Formation Procedures:

a. Takeoff ard Climb. 'The lead aircraft will line up and takeoff on the
downwind.side of the runway. Following sircraft will line uﬁ'on alternate sides,
maintaining nose-to-tail sepsration. Normal takeoff interval is 15 seconds. The
lead‘#ircraft will maintain runwsy heading for one minute plus the takeoff interval
for each foilowing aircraft. Normal climb formation will be approximately 1000
feet in trail, METO power, 125 KIAS. "

b, ﬁnroute. Enroute to the target and, if necessary,during any orbiting,
the formation will be 1000 feet in trail, stacked above the wake turbulence of the
_pruceedingfaircraft. When there is a long fiight to the target area, this spcaing
may be increased for ease of flying. The formation will be closed up on leads
commard, approaching the target. Airspeed will be 140 KIAS unless leaning is
required; If it is, lead will brief his power setting and indicated alrspeed.,
if flying under aﬁ overcast prevents stacking up, the formation may be flown 1000
feet in trail, level, with the nﬁmber two aircraft to the right of leads prop wash,
.numhermthrge on the left, and following aircraft alternating sides. This formation

is not &8s maneuverable as the one stacked up. If orbiting is necessary, the lead
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&ireraft should fly a racetrack pattern using 20-25 degrees of bank in the turns,
Co Déacent. The lead pilot will give a five minute warning before the descent,

At this time, the wingmen will assume target spacing, They will maintain trail
position until lead calls for echelon formation. Proper longitudinal spacing will
be acquired before the'deacent'begins.

1. The actual déscent to any target will be determined by the lead crew,
considering the nature of the particular target, lThe descent should be planned
to arrive over the spray on point at spray altitude and airspeed. Lead normslly
should descent at 2,00 RPM and 25% MAP at 150 KIAS. Lead will call nétarting
down - now" and the wingmen will make an approximate power reduction at that time,
Maximum rate descents, using idle;power, 2600 EPM and up to 190 KIAS, msy be made
when necessary. Wingmen should use their propeller control levers for power
control, leaving the throttles in idle. It must be understood that this is a maximum
performance maneuver and imposes a great deal of stress on the aircraft, particularly
the engines,

2. After the descent, while épproaching the target, the lead aircraft may

have to maintain 200 to 300 feet absolute altitude, for navigation-purposes. Wingmen

at this time, should maintain their lateral and longitudinal position but should be
at minimum safet altitude to avoid possible ground fire.

d. Target Area:
1. The normal target formation is echelon into the wind. Lateral spacing

will be sufficient to insure target coverage and utilize maximum swath width. It
must be decreased during turns while spraying. Longitudinal spacing will be as
briefed and will depend on these factors:

&, Amount of resistance expected

b. Amount of maneuvering which will be required during the run

cs Types of terrain to be covered




2‘. If heavy enemy resisteance is expected, longitudinal spacing should

be minimal, Spray run turns and mountainous terrain will require increased

spacing. On a small target, using an alternating course spray pattern (fig 2-3),

spacing may be increased so that lea.d can reverse his course and line up for his

" next run before the last aircraft in the formation has finished his first pass.

The lead pilot of the formgtion Will decide on the longitudinal spacing to be used,
"VM formation should be flown on some targets, to reduce the longitudinal size of
the formatioh and to increase maneuverability,

3. When a "V" formation is used on & very winding target, it should be
flown as a staggered V. This formation is similar to the level trail described
in 5-59, a, 2. The wingmen stagger their spacing. Example: Number two aireraft
flys on lead's right wing, 1000 feet behind lead. Number three aircraft flys on
lead'é left wing, 2000 feet behind lead. This formation is more maneuverable than
& normal V in which the wingmén are equidistant behind lead; however, it is more
difficult to fly and is nof recommended for formations of over three aircraft.

L. Due to the many possible charscteristics of individual targets, no
manual can prescribe explicit formation target tactics. The lead pilot of the
formation tust make the final decision as to how the-targét may best be run.

Hé must.also insure that each pilot in the formation knows the tactics to be used
on each target.

e. After Spray Climb., As each aircraft in formation sprays out, he will
advise lead, descend to minimum safe altitude, and maintain formation position.
On some targets, the wingmen should spray off, climb, and cross the formation
to allow another aircrat to fill in. If this is to be done, the lead pilot will
brief the procedure before takeoff. When half or more of he aircraft have sprayed
out, lead will call for spray off, power &s required;, depending on his assessment

of the situation. Ail aircraft will spray off and descent to minimum safe altitude.
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Lead will call starting climb and the direction of turn, If.a turn is to be
made into the echelon, each wingman should delay his climb siightly, cross under
‘amd climb on the outside of the turn. A positive pull up will be made by zll
aircraft. Airspeed will be allowed to bleed off until the speed control needle
centers. Climb will be made with the needle centered until reaching an altitude
of 2500 feet #bsolute. At this time, all aircraft will accelerate to 125 KIAS,
.power will be set to METO and maintained to cruise altitude.

f. FEnroute to Base, Formation while returing to base will be either 100
feet in trail as described under enroute formation or close wihg formation. Wing
formatioﬁ will br flown level, with nose-to-tail and wingtip-to-wingtip clearance
in éch§10n or V. Wing formation will not be flown unless the spray tanks in all
aircraft sre less than one-quarter full,

g« Traffic Pattern. One of three traffic patterns may be flown:

1. 360 Degree Overhead. -“nitial will be flown in echelon &t 1500 feet
absolute altitude, local conditions permitting. The Before Landing Checklist will
be completed up to landing gear down. 1000 feet short of the desired touchdown
point, lead will roll into a 45 to 60 degree bank away from the echelon. Following
aircraft will pitch out at 3 second intervals. After 180 degree of turn, lead
will roll wings level momentarily, lower his landing gear, reduce power, lower
takeoff flaps and immediately roll into the final turm. Airspeed on final will
be 110K, Leﬁd will land on the downwind side of the runway with the succeeding
aircraft taking alternate sides. Touchdown interval between aircraft will be a
minimm of 20 seconds.

2. Downwind Recovery, Aircraft will enter downwind in 1000 feet trail
at 130 KIAS. Landing interval spacing will be adjpsted in the turn to base,

Final will be flown at 110 KIAS with takeoff flaps.,




3. Normal Recovery. The formation will break up inte individual aireraft
prier to enter:lng the traffic pattern, Spacing for normal downwind traffic will
be'aasumed before entering the pattern. This recovery should be used with a full
load of spray aboard,

h. Special considerations for Large Formations. Formations of up to seven (7)
aircraft ina.y be flown provided the following guides are abserved :

1. Enroute trail formation will be flown with 500 feet between aircrafi.
| 2, Target formation will be assumed prior to descent, preferably while on
the spray heading,

3. On target turns will be held to a minimum,

L. Longitudinal spacing on target will be no more than 1000 feet.

5. If a turn is required to exit the target,_ the echelon cn the inside
of the turn will delay their climb and turn until the other echelon crosses them.
They will then climb on the outside of the turn in trail.

6. Traffic pattern will be either & downwind recovery or normal trafifi -
pattemn.

5-60, IFR Formation Procedureq':

8. In order to meintain the required formation integrity during serial spray
operations, the following weather penetration procedures should be usedo It is
the responsibility of the lead pilot to insure that all aircraft in the formation

have safe seperation distgnce from all other aircraft.
b. Takeoff and Climb, Takeoff interval will be increased to & minimum of 30

seconds. A4ll aircraft will hold runway hea.ding for one dnute and 30 seconds after
brake release before starting turn. Lead will turn to and maintain the briefed
heading, climbing at 125 KIAS. Number two will turn 20 degrees to the right of the

base heading, ard after holding this heading for one minute, return to the briefed
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will begin climb. Example:

base heading., Number three will turn 20 degrees to the left of the base heading
and after holding for one minute, return to the briefed base'heading° Number four
will turn 40 degrees right of the base heading, number five Will turn 40 degross
left, number six 60 degrees right and number seven 40 degrees left., FKach aircraft
will hold the heading for one minute before returning to the briefed base heading.

After all aircraft in the formation have reached on-top, the formation will rejoin

Clilﬂbs and Dégcgtsg

Co Lead will call bage heading and airspeed for the weather penetration before
giving the order to assume weather penetration formation, Wingmen will follow basire=

ally thefsame procedures used after takeoff. Lead will fly base heading;, number two

60 degrees left. Number two thru seven will hold their heading for one minute apd
then return to the base heading. The entire formation will maintain the saine IAS
as lead., Iead will dvise the formation of climbs or descents, but will make no
turns until the entire flight is VFR
Enroute:

d. A narrow band of weather in which no truns will be made can be penetrated

using procedures outlined for climbs and descents; however, if the formation will

vemadn dn weather for some time, or if turns will be required, altitude separation

| j j ividuall,
must be acquired. In this case, lead will call for the wingmen to climb individually

starting at he rear of the formation. Lead will instruct the last airplane in the

i rmati to
formation to climb to an altitude that will allow all alrcraft in the formation

intain 500 feet separation. One minute later lead will mstruct the next aircraft
me : 5
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command number four will begin a climb to 4500 feet. Aftep number four has
climbed fér one minute, lead will instruct mumber three to climb to 4000 il’ns-ei;e
After number three has climbed for one nminute, number two will be instructed to
climb to 3500 feet. All ajrcraft will use METO power and 125 KIAS while clinbing.
Recovery:

e. If an IFR rccbvery is necessary, the formation will be held in VFk
conditions and individual clearances obtained for each aircraft.

f. It should be understood that these procedures are not designed to provide
separation between airaeraft during prolonged instrument flight. When it is

necessary for the formation to fly in instrument canditions for prolonged periods

of time, the formation will be broken up in VFR conditions and individual clearances

will be obtained for each aircraft. The lead pilot will decide if the weather

conditions require this procedures,




