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FOREWORD

This report by the Human Resources Research Organization presents the
results of a study conducted for tile United States Coast Guard. Its pur-
pose was to identify aviator training requirements for use as a basis in
deriving functional characteristics for synthetic flight training equip-
ment. This report identifies the aviator training requirements. A second
HumRRO Technical Report, 69-103, Design avd Procurement Bases for Coast
Guard Airoraft Sitnutat-ora, provides a functional description of the
equipment recotmmended for Coast Guard procurement.

The study was conducted by IlumRRO Division No. 6 (Aviation), Port
Rucker, Alabama, where Dr. Wallace W. Prophet is the Director. The
study was begun in mid-February, 1969, and completed in November, 1969.
Dr. Paul W, Caro served as principal investigator. Commander Gilbert E.
Brown, Jr., was the Project Officer for the U.S. Coast Guard. Mr. Russel
E, Schulz of HumRRQ provided valuable assistance in the data collection
phase of the study. Acknowledgement is also made of the excellent
cooperation and assistance provided by the many Coast Guard aviators
who participated in the study.

Mr. Ralph E. Flexmaln, Director of the Institute of Aviation, Uni-
versity of Illinois, provided consulting assistance during tile study.
His assistance was particularly helpful in the preparation of the report
chapter dealing with aviator training requirements.

The work was performed under Contract DOT-CG-92S5A between HumRRO
and the United States Coast Guard

Meredith P. Crawford
President

Human Resources Research Organization
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SUMMARY AND CONCLUSIONS

STATEMENT OF THE PROBLEM

Current Coast Guard aviator training relies heavily on aircraft.
Modern synthetic flight training equipment for use in the pilot training
process has not been available within the Coast Guard. In recognition
of the training benefits accruing to other users of such equipment, plus
the promise of producing potentially better qualified aviators, through
a combination of aircraft and simulator training than is possible in the
aircraft alone, the Coast Guard appropriated funds and initiated explora-
tory efforts in 1968 to procure such equipment. These efforts were
frustrated by inadequate knowledge of the desirable characteristics of
synthetic equipment which would best meet the Coast Guard's unique train-
ing requirements.

Subsequently, the Coast Guard contracted with the Human Resources
Research OrganiLation (HumRRO) to conduct a study to define desired
functional characteristics for such equipment and to develop funding
and procurement plans for its acquisition.

APPROACH

To satisfy the purpoie of the study, a project team was organized
at liumRRO Division No. 6 (,,viation), Fort Rucker, Alabama. This team
completed a systematic work program to define functional characteristics
for synthetic devices. The program began with members of the team
acquiring detailed familiarization with Coast Guard aircraft, operational
missions, and operating procedures. This was obtained through study of
relevant documentation and by visits to Coast Guard installations.

Since it was desired that the characteristics of synthetic devices
reflect consideration for the training requirements that might be satis-
fied through their use, a detailed study was undertaken to define broad-
based training objectives for Coast Guard aviation. To accomplish this,
a comprehensive study of aviator requirements during operational missions
was undertaken. The search and rescue (SAR) mission was chosen for this
analysis, since it represents the most common and most demanding mission
flown by Coast Guard aviators. In-depth interviews were conducted with
aviators at selected Coast Guard Air Stations located along each of the
three coastal regions of the United States and in the Great Lakes
regions. Missions were chosen to represent operations in each of the
four aircraft used by the Coast Guard primarily for SAR. The interview
data were used as a principal basis for developing a narrative descrip-
tion of aviator performance in the accomplishment of SAR missions. It
was also used to compile a tabular listing of the specific tasks involved.

To derive training requirements information, it was also necessary
to consider the skill and knowledge characteristics of aviators new to
the Coast Guard who would be trained to perform operational SAR tasks.
The differences between what they already could perform competently and
what they must do in the operational mission context would define the
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further training required in the Coast Guard. Input level skills and
knowledges were assessed by a visit to the Naval Air Training Command
(NATC) where Coast Guard aviators received initial flying training.
Inter'views with training peCrsonnel wore conducted and subsequent study
was made of docum1e1ntation describing NATC training and training practices.

Since the development of specific programs of instruction for Coast
Guard aviator training fell outside the scope of the present effort,
training requirements developed were to a level appropriate to roveal
desirlablo functional characteristics for synthetic devices, and to pro-
vide a basis for subsequent development of specific operationally
oriented training p)rograms.

RESULTS

The results of this analytical study are pi'eseited in this report.
The body of the report describes Coast Guard aviator activities during
SAR, Relevant training which aviators receive in prepitration for specific
aircraft duties, and training requirements for Coast Guard aviation
are discussed.

A second report, Dvaign and Proourenetn Bases for Coa9 Gtard
Aizrcraft sVmuZator,, Technical Report 69-103, was )roduced in part from
the results of this present report. It describes the Variable Cockpit
Training System (VCTS) which was identified as suitable for Coast Guard
use in providing syithetic training for satisfying training requirements.

CONCLUSION
The task-referenced information presented herein provides a suitable

basis for the 3pocification of functional characteristics for synthetic
flight training equipiment to meet Coast Guard aviator training requirements.

vi
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PROBLEM AND APPROACH

BACKGROUND

The United States Coast Guard is specifically required by Title 14 of
the U. S. Code to render public service in a number of broad categories.
Duties include enforcement of applicable maritime laws of the United States,
operation and maintenance of aids to maritime navigation, providing assist-
ance to other federal agencies in performing their duties, standing ready
to serve as a specialized branch of the Navy during wartime and providing
assistance at sea and promoting maritime safety. The Title further gives
the Coast Guard specific statutory authority and responsibility for develop-
ing, establishing, maintaining, and operating rescue facilities and for
rendering aid to distressed persons and property on and over the high seas
and waters subject to the jurisdiction of the United States. It also pro-
vides that the Coast Guard may "perform any and all acts necessary to
rescue and aid persons and protect and save property.. .at any time and at
any place at which Coast Guard facilities and personnel are available and
may be effectively utilized." Functioning within the broad statutory
framework of Title 14, the Coast Guard maintains and operates a variety
of facilities for performing diverse activities in accomplishment of their
assigned missions. Aviation constitutes one of the major facilities.

Aircraft are flown in support of all Coast Guard responsibilities.
For example, they are used as patrol vehicles to detect and suppress
violations of maritime laws and to fly logistics missions to resupply
long-range aid to navigation (LORAN) stations maintained by the Coast
Guard. Helicopters, deployed with vessels, serve as lead vehicles to
locate and direct icebreakers to ice formations for clearing shipping
lanes. Routine missions are flown to transport and assist agents of
other federal agencies to perform their duties (e.g., water temperature
surveys, fisheries and wildlife patrols). Most importantly, they are
flown to accomplish search and rescue (SAR) missions. Coast Guard
aviators fly approximately 25,000 hours annually to perform operational
SAR missions. All other duties involving aircraft are considered sub-
ordinate to this duty.

SAR encompasses all of the assistance activity on and over water
areas embodied in the broad term of "marine safety." It includes search
for, and rendering of assistance to, persons, aircraft, and water craft
in distress on and over water. Both rotary wing and fixed wing aircraft
are flown for SAR. Helicopters are used principally as rescue vehicles
for evacuating individuals to places of safety or to medical facilities.
Fixed-wing aircraft are used principally as search vehicles, often con-
ducting long, extended over-water searches. They are also used for
aerial delivery of equipment needed to alleviate distress conditions and
to intercept distressed aircraft and escort them to safe landing sites.
Assistance is rendered to personnel, aircraft, recreational water craft,
fishing vessels, and merchant ships of all nations.

To perform all operational mission assignments proficiently, and
especially SAP missions, aviators require training. Training is needed
for the piloc to become initially competent to control safely specific
Coast Guard aircraft. It is also needed for the qualified pilot to sharpen
his flying skills and to learn procedures unique to SAR. The Coast Guard
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aviator must learn effectively to utilize his aircraft and efficiently
to manage his resources for SAR mission accomplishment.

Currently, 27 air stations are maintained worldwide by the Coast
Guard. Most have a primary SAR mission. All of these air stations con-
duct flying training programs for assigned personnel in addition to
satisfying their operational mission requirements. The Training Section
(TRASEC) at the U. S. Coast Guard Aviation Support and Training Center
(CGAVSUPTRACEN) is the only unit that has training as its primary miss-on.
In 1967, Coast Guard aviators flew almost 38,000 (aircraft) hours for
-training, This accounted for more than 40 percent of the total number
of hours flown_ for all reasons thatt year.

At the present time, Coast Guard flying training programs are char-
acterized by reliance on the operational aircraft itself for the learning,
enhancement, and maintenance of flying skills. The other uniformed ser-
v, -es engaged in pilot training and, most notably the commercial airlines,
h.•,ie made effective use of synthetic flight training equipment for train-
ing aspects of the flying job in a safe, less costly environment. Recog-

---.-----.. ni-t-ion-of the value0ofsynthetic devices, especially aircraft simulators,
for pilot training is currently being formalized throug-h a-propose-rule
change to FAA regulations which would permit substitution of simulator
hours for aircraft hours. The proposed change states, in part:

"It appears that a combination of simulator/airplane
training results in a pi-lot who is better trained
than one trained in the airplane alone. Simulators
permit more concentrated training without waste of
time and effort and the trainees can be allowed to
see and correct their mistakes without any detri-
mental effect on safety of flight. Therefore, it
becomes more and more worthwhile to utilize ground
training devices, particularly aircraft simulators
for training purposes." 1

Recognizing the potential value of simulation for aviator training,
the U. S. Coast Guard initiated efforts in early 1968 to procure synthetic
flight training equipment for "se in Coast Guard aviator training programs.
These early efforts were hampered by difficulties encountered in specify-
ing acceptable characteristics of synthetic devices that would be of
maximum value to Coast Guard aviation training. Subsequently, the Coast
Guard contracted with the Aviation Division of the Human Resources Research
Organization (HumRRO) in February 1969 to assist in formulating optimum
device characteristics and plans for the acquisition and development of
such devices.

1 Federal Aviation Administration, Department of Transportation.
Training Programe, Airplane Simulators, and Crewmewer and Dispatcher
Qualifications; Flight Maneuvers, Notice of Proposed Ruie Making, Federal
Register 34, 6112, April 4, 1969.
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OBJECTIVES OF 'THE STUDY

The principal objectives of the study to be conducted concerned
(1) the spoci-fication oat functional characteristics required in syn-
thetic flight training equipment for meeting Coast Guard training
objectives, and (2) the development of procurement plans for such
devices. The attainment of these objectives is documented in a
separate report,1 To meet these principal objectives a number of inter-
mediate objectives had first to be achieved. To specify "optimum"
characteristics in synthetic training equipment for Coast Guard train-
ing purposes, it was first necessary to identify the training required
and achievable through synthetic device use. Thus, the major iritr..-
mediate objective was to define training requirements for Coast Guard
aviation. This was to be done by analyzing Coast Gtard aviator activi-
ties in SARl to derive performance requirements and to compare these
requirements with the skills and knowledges already possessed by avia-
tors entering Coast Guard training programs. The manner in which this
was done and the results achieved are reported herein.

APPROACH

To meet the principal objectives of the study (i.e., to define
functional characteristics of synthetic training devices for Coast
Guard aviator training) and the major intermediate objective (defini-
tion of training requirements), a study team was organized at HumRRO
Division No. 6 (Aviation), This Division operates at the U. S. Army
Aviation Center, Fort Rucker, Alabaina. All members of the team had had
previous experience with aviation and pilot training. Three of them hold
fixed and/or rotary wing aviator ratings. They were also familiar with
the design and use of synthetic flight training devices and with the
current state-of-the-art in simulation technology. This team was aug-
mented during certain of the study activities by the use of consultants.-.
Thbir participation is defined in appropriate sections below.

In achieving the overall goal the study team accomplished a number
of work activities, all orieated toward the final objective. These
activities involved an analysi: of operational missions, an assessment
of trainee input capabilities, and derivation of training requirements
for Coast Guard aviation. They also involved specificaiion of functional
characteristics for synthetic devices that could satisfy specific training
requirements and the development of funding and procurement plans for those
devices, Each of these items is discussed in more detail below.

Analysis of Operational Missions

To specify adequately the desirable characteristics of synthetic
flighc traini"ig equipment which is intended for use in training aviators
to perform specific flying tasks, it is necessary that a thorough

1Caro, Paul W. , Hall, Eugene R, and Brown, Commander Gilbert E., Jr.
Design and Procurement Bases for Coast a-ard Aircraft Simulators, llumRRO
Technical Report 69-103, December 1969.
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understanding of tha constituents of the required -ýpo5, atior tl performance
be held. This is so the characteristics of the d4vice wil, permit the
construction of relevant learning experiences in which practice on
critical elements of the operational tasks can be gained. The exteitt to
which characteristics of a device duplicate (i.e., "simulate") aspects of
the operational tasks is an important determinant of its value in terms
of the transfer of the skills learned in the device to operational flying
assignments.

For the analysis of operational performance, the SAR mission was
chosen by agreement between HumRRO and the Coast Guard Technical Monitor.
SAR is the primary responsibility of Coast Guard aviation and the perform-
ance of SAR missions exercises almost all of the total aircraft capabilities,
SAR therefore includes virtually all of the flying tasks involved in other
(non-SAR) missions flown by the Coast Guard.

The specific objective of this particular work effort then was to
.... - determine the activities performed by pilots flying SAR cases. The manner

.in which these tasks are accomplished and the conditions (e.g., environ-
ment, crew interactions, equipment factors) which influence the ease or
difficulty of performing them were also of concern. The results of this
effort would yield an organized listing of job-relevant activities. This
listing would serve to define the tasks which aviators must learn and
maintain proficiency to perform SAR effectively. The output of this effort,
a description of aviator performance during SAR, is presented in the
following section of this report and in the training requirements section.

Familiarization. Initial preparation for the study consisted of
obtaining detailed familiarization with the operating procedures of the
Coast Guard, with the procedures involved in SAR, and with the character-

. isties of Coast Guard SAR aircraft. For this purpose, the Coast 3uard
Air Operations Manual (1), the National Search and Rescue Manual (2), the
flight munuals for the various CG aircraft (3, 4, S, 6) and a variety of
other documentation (e.g., the Coast Guard C~mmu*ni~atTon Manual (7)), pre-
vious Coast Guard studies, and training syllabi were studied. Early in
the study, a trip was made with the Coast Guard Technical Monitor to the
Coast Guard Training Section (TRASEC) at Mobile, Alabama, and to the Coast
Guard Air Station (CGAS) at New Orleans, Louisiana. This trip was made
for orientation and first-hand observation of training practices and SAR
operations in aircraft. Participation in actual flights aboard the 1UJ16E,
i152A, and HH3F was also involved. More detailed familiarization with
SAR procedures was subsequently obtained by the study team through attend-
ance at a specially devised training program at the National SAR School.

Data Collection at Coast Guard Air Stations. To obtain the information
requirefor=es visits were scheduled to six operational Coast Guard
Air Stations. Air Stations were selected along each of the coastal regions
and in the Great Lakes area. The Air Stations, chosen in conjunction with
the Coast Guard Technical Monitor, were selected to provide a representative
geographical sample of SAR air operations and to sample SAR missions flown
in all four operational SAR aircraft. The schedule of these visits is
shown in Appendix A. Data concerning SAR practices was obtained by con-
ducting in-depth interviews of aviators who routinely fly these missions.
Approximately 40 such interviews were held, Members of the study team also
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flew aboard Coast Guard aircraft. The in-flight observation was con-
sidered necessary, both to assure the completeness of the data collect-
ed and to allow the study team to develop a greater appreciation for
the SAR task.

Detailed "questionnaires" were prepared for use at the Air
Stations in interviewing Coast Guard operations and training personnel.
The items were developed from knowledge gairted during the initial famil-
iarization. They were reviewed with the Coast Guard Liaison Officer
assigned to the Army Aviation Center, Fort Rucker, Alabama, prior to
use at Coast Guard Air Stations. One questionnaire was designed for
completion by the Operations Officer. This was used to obtain general
descriptive information as well as some specific information concerning
operations at a particAlar station. It was felt that this type of infor-
mation would be necessary to determine how an aviator's flying tasks
might be affected as a function of the station to which he was assigned
(e.g., lack of instrument facilities at a station).

A second "questionnaire" was in reality an interview guide. It
was used by the research team to interview pilots on an individual basis.
This questionnaire was divided into two parts. One dealt with a recent
specific SAR mission in which the aviator had participated. The second
part was concerned with the more general aspects of his SAR experiences.
In both cases, the items were arranged to represent a logical progression
of events within a (typical) SAR mission. It was intended that the items
in each part serve to structure the interview and to stimulate discus-
sion of specific aspects of SAR operations.

The data obtained from the station visits provided the primary
basis for this report. The knowledge gained through this means (and
supplemented by l iy of aircraft handbooks, station and Coast Guard
operating procedu s documents, SAR publications, id other relevant
documentation) is, of course, used throughout the report.

Study of Trainee Input Factors

This effort involved an assessment of the skills and knowledges
brought into CG aviation training programs by pilots new to the Coast
Guard, The output of this effort defines and describes the characteris-
tics of entering pilots. It also allows for a comparison between these
characteristics and performance that will subsequently be required
operationally Such comparisons yield sets of training requirements in terms
of defined differences between what an individual knows and is able to
do at a given point in time versits what he must know and be able to do at
some subsequent point in time.

Currently, the U. S. Naval Air Training Command (NATC) provides pri-
mary training and basic and advanced training in rotary wing and multi-
engine propeller aircraft for Coast Guard aviators. Their initial
designation as aviators is awarded by NATC. Training programs and
materials used by NATC were reviewed and a visit was made to that Command
to interview Coast Guard and Naval personnel engaged in training aviators.
Information sought concerned the level of competence of aviators newly
graduated from the Naval aviator training program. Areas examined were
length and types of courses, aircraft types, instructional practices and
other aspects of the training program which interact to produce a pilot
product with definable capabilities. The information obtained is

5



described in the section of this report concerning training. It was

* I also used in preparing the section which discusses training require-

monts,
To complete the description of training to be accomplished, the

aviator training programs currently conducted by the Coast Guard were
also examined. For this, training syllabi and other training materials
were obtained from Coast Guard Air Stations worldwide. These were re-
viewed for their implications for establishing objectives for possible
future Coast Guard training programs and for specifying desirable
characteristics of synthetic flight trainling equipment. They were also
used, along with 6tl6er-previmusly described sources of information, to
derive training requirements for experienced Coast Guard aviators trans-
ferring their skills to new types or categories of aircraft. Coast Guard
training is also described in the third section of this report.

Oetermi nation of Training Requirements

S This-effort-concernedspecification of the training required for
aviators to achieve satisfactory knowledges "ikillW-for- various-- ... .---

levels of performance. Skills and knowledges were-derived from the
descriptions of operational SAR performance. These were compared with
entry -level -capabilities-of new aviator s and of experienced aviators

-becoming qualified in different aircraft. This material is presented
in the section defining training requirements.

As part of this effort, consideration was given to various alternate
modes of training (i.e, synthetic, flight, or academic training) whereby
given requirements could be achieved. This resulted in a categorization
of the requirements by mode of training best suited for their fulfillment.
Where multiple modes applied, consideration was given to cost and effec-
tiveness of these modes. The requirements were also considered in terms
of particular training programs, ie., transition, qualification and pro-
ficiency trainig p'r•Orams, in which they should be included.

The basis for the categorizations was largely judgmental stenning Vrow,
the previous experience of the research team with aviator training and
their background knowledge of training technology. Material assistance
in making these judgments was also provided by a consultant, a recognized
aviation training expert,1 who assisted in the assignment of requirements
to categories.

The present report, A Study of U. S. Coast Qiard Aviator Training
Requirementsn, was prepared from the outputs of the work efforts described
above. This report is intended to serve principally as documentation of
the bases upon which the functional design of synthetic flight training
equipment for Coast Guard usage was predicated. It will also be useful
for developing detailed programs of instruction for specific training
purposes.

1Mr. Ralph E. Flexlman, Director of the Institute of Aviation,
University of Illinois.
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A companion report,1 published separately, delineates the design
features considered desirable for Coast Guard synthetic flight training
equipment. The work efforts accomplished in producing this :econd report
are described briefly below.

Specification of Device Functional Characteristics

Within the framework of the overall study, a subsidiary objective was
to develop the least expensive ind least complex combination of synthetic
trailling equipment that could be used effectively to meet synthetic train-
ing requirements. Various alternate arrangements and typos of equipment
were considered. Cost estimates were developed. The results of equipment
cost trade-offs are presented in the companion report.

A Qualitative Materiel Requirement (QMR) which states the functional
characteristics of equipment to meet Coast Guard aviator training require-
ments is presented as an appendix to the simulator design basis report.
Past experience has shown that the QMIR fonmat will be suitable for subse-

__ - - quent -use-in--the-dovolopment-of-deta-il.ed--spec-i-fi-cat-ion(s) for-Coast-Guard- . -.- .. __

use in procuring synthetic flight training equipment.

Development of Funding and Procurement Plans

The final work effort of the overall study involved the preparation
of a procurement and funding schedule for Coast Guard guidance in any
"subsequent procurement action. This included time phasing and funding
recommendations. This information has been provided in appropriate
places throughout the simulator design basis report.

1Caro , Pau Wx. , Ha 11 Eugene It. , and Brown, Commander G l bert Ei. , Jr.
Design, and I'nocura'men t Bases .l'01 Cocw t (htavd Airrea ft S'ippulators, I luaRR1O
Techni cal Report 69-103, December 1969.
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THE SEARCH AND RESCUE MISSION

This section doscribes the characteristics of Coast Guard SAR
aircraft. and the activities of Coast Guard aviators ongaged in the

--_ conduct of SAR operations,

SAR AIRCRAFT

Currently, the Coast Guard operates four aircraft with primary
- _-• utilitation for SAR; the i1C130B 1, the 1101611, th- UIIIS2A, and the

IHIC130B -- The IIC130B 1Lockhood "llerculos" is a pressurized, all-
weati-horigh performance, four-ongine, turbo-prmop, long-rmge air--
craft- This aircraft is used extensively to intercept distressed
aircraft and escort the,,a to safe landing sites. It is also used for
search, especially when the sf.avch area is a ,;,nsiderablo distance
off-shore, and for aerial doliverx, of survival equipment. The 11C130B

-is-capable-of _flying 1200 nautical niils to a search area at a speed
Sof 300 knots and an altit2udeof25,0OO to 30,000-foot, It -may descend

to an appropriate search altitude, shiut down two of its four engines to
conserve fuel, and sweep a search area at 150 - 200 knots for 2.5 hours
before restar'ting the idle engines and returning to base with reserve
fuel. It. has the ability to effectively sweep thousands of square
miles of the open ocean and to transport largo juantities of rescue-
survival equipment either for aerial delivery or for transportation
to the scene of disasters.

Because it has superior communications capabilities, it is
often used as an airborne conmmand post to control and coordinate the
search efforts of other aircraft and surface vessels. It may also
function as a high altitude radio relay/navigation platform for sur-
face craft or for aircraft at lower altitudes or of lower capability.

.'n--ard electronic equipnent provides capability for: high frequency
(117), very high frequency (VIIV), and ultrah.Aigh frequency (U1IIe con-
munications; autonmatic direction finding (ADF); visual omnidirectional
range (VOR) navigation; utilization of the tacttical. air navigation
(TACAN) system, the long-range aid-to-navyigation (1,ORAN) syst em, and
the instrument landing system (IIS). The aircraft is also equipped
with a doppler navigation system and with a transponder for identifica-
tion, friend or foe (1FF) purposes with a selective identification
feature (SIF), Celestial navigation equipment is also carried and the
aircraft has a weather/navigation/searcih radar.

A normal aviator crew for the I1C130B on a SARi mission consists
of a pilot, a copilot, and a navigator rho navigator position is filled
by a third aviator who typically rotates positions with the other aviators

IThe Coast Guard has throe IlC1301Is which are also used routinely
for SAR. One IIC130E, while not routinely used for SAR, is considered
available for this purpose. Since the HC13OB is the predoninant modcl
in the Coast Guard, this designation will be used in the report when
referring to 11C130 operations
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on long duration missions. Enlisted crew members include a radio 7
operator, a flight engineer, two observers, and a loAdmastor. Theo
1,C130B aircraft has an on-scene commandor's position in the cockpit.

IIUJ611 -- "the HU16E Grumman "Albatross" is an all-weathor, amphi-
biouT_7tin-rociproeating engine, medium range fixed-wing aircraft,
It is used principally for aircraft intercept, search, and ncr.iol
delivery- Its radius of action and overall porflormarice capabilities
are less than the i-I03O0's. Consequently, thie utilization of this
aircraft is most extensive in a hmOdiuDi rango zone (100 - 300 miles
off the coastline). As a searcht aircraft, it can proceed 500 niautical
Miles off-shoro, search for 2.5 hours, and return to home base with
reservQ fuel. Although tile aircraft has amphibious capabilities, It is
seldom used for making oponi-SaiI landings because of the dangers involvod
in this operation. Hence, it lacks generally effective rescue (recovery)
capabi l ity.

Coninunications and electronic equipment ir-olude low frequency
(U1), I-IF, VHF, UIIF radios, VOt, TACAN, ADF, ILS, UPF, LORAN, ULHI/VHF
DF, and a search radar.

LIE A normal SAR-crow for the-11111612 consists of-a--pilot - -W pilo-t,
an enlisted Tadioman, and three other enlisted air crewmoni, A third
aviator may also be used for thle Il1J6E if the search is anticipated to
extend over several hours duration. The third aviator provides control
relief to the pilot and copilot and performs navigator functions,

4HNS2A -- The ¶152A Sikorsky "Seaguard" is an amphibious, single-
turb Tn[ singlo rotor, short range helicopter. The principal use of
this aircraft is recovery of individuals in distress. It may also be
used as a search vehicle, but generally search operations are confined
to areas where visual reference to landmarks or shore is readily avail-able. Thero is an increasing trend toward use of the aircraft In con-
junction with a Coast Guard cutter for conducting searches. The cutter
performs basic navigation and serves as an electronic/visual referenco
point for the helicopter. In certain cases it may also be used as a

The aircraft has limited navigational capability. Communications
and electronic equipment include HIF, V!HF, and IJIIF radios, AIi, VOR, IIS,
and 11-1 - At the present time, approximately 25 percent of the Coast
Guard's hl I52As have TACAN. TACAN will be installed In all of those air- -
craft within the next two years. A VWi FM communications radio is also J
being installed in all aircraft with complet.ion of this installation
scheduled for early 1970. A weather/navigation/search radar for instal-
lation in the aircraft is undergoing test and ovaluation.

Because of its limited navigation capability and its single engine
configuration, independent SAR operations with the IIIIS2A aircraft are
usually confined to areas relatively close to shore. Most Coast Guard Air
Stations limit its operation without an escort to 10 - 15 miles off-shore.
With an escort (e.g.,in 111,116U) to performil navigation, the 111152A ean pro-
coed 150 nautical miles off-shore at 90 knots, hover for twenty minutes
or land oil the water, pick up four survivors, and return to base with
reserve fuel.

A normal crew for the 1-H1152A is a pilot, copilot, and one SAR
aircrewman to operate the hoist. The aircraft can, however, be operated
by a single pilot. A copilot is required for night-time operations and
for flight under instrument conditions (1).
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tlH3P -- 'the -115, thOi COast GuE"I''s newest aircraift, is all amphi-
bious, tlwiu-turbine, singto rotor, nliwlom range helicopter. It is
used for both sourch and roscuo. 'Cho aircraft can procood 300 nautical

miles tat. 12S kaots, hovor for 20 mlnutos or land on the water, pick up

eight survivors, and ruturn to bWA*4 With roserve fil.ol.. Alternately,
tho 11113r. can proceed 220 niles from bnse, search for two and one-half
hovurs, and return to baso with rosorve fuel. The u'uratft Is equipped
with tle 0atest navigation and communication equipment, and call earvy

itassoilgor.l cargo, stretece'rs, and :;imll voliclo,ý or boat,;-
Comliunictions iand associatod eloctrolnic equipment includo I1F,

UIIIF, ViHF radios. LF A)F, UIliiVI.IF A)f, IFP , VOlt, ILS, ACAN, dopplor,

weathor! soarch/navigatioio rfadoir, LOflAN A, and a navigation comp)toer
Developintll of Wocepts t:) inaleO aeriAl relAfueling of t61e AIriCrft to

oxtond itz rangoiondurance is now boing accomplislihed by thie Coast ýtuard,
A normal crow for thie aircraft consists of two aviators--a p•ilot a•d a

copilot--and two onlistod mon--ia radio operator and a hoist operator.

AVIATOR PERFORMANCE DURING SAR MISSIONS

The descri.ption which follows of aviator performance during SAR
mIitssions is organized in terms of eight overlapping phases which com-
prise a minssion. The mission begi-As with (I) the aviators' preparation
on the ground, proceeds with (2) thi departure of tlhe aircraft from the

operating aii" station, and (3) the ostablishmont of the appropriate con-
f:guration and courso(s) that will place the aircraft in the dosignated
I.lissiol, area. (4) Search and/or (It) rescue activities tire theo accomplished.
Uponl their complotion, (6) the aviator ostablishos a return configuration

and accomplishes the necessary navigation, (7) approaches the airfield,
lands, and (8) completes the requiored post-flight tasks. This sequence
is shown in Figure I1 Table I providoS a listing of major elements
w i tin uo&dh iiliise.

In this , ection of the ropol-t, significant aviator activities

iivolved in each mission phatse ure first summavized and the activities

performed by Hviators in acoomiiplishinig the major o010lo1o1t in the phase

are dolinloatod In preparing tile SAR mission description, all attempt
was made to extract the common performance elements across the four types
of aircraft Where nocessary, however, perforimanco deviations as a f'unc-

ti.on of the pa-uticulaor aircraft iiivolved are identified.
1 0. Ground Prvoation. This phase begins when a pilot is

notified that 1T-0711--11-6b 5i6nvoled in an ongoing or impending SAR case.
Major activities include Ills own n11d the copilot's proparation tfor the
mission. This ii lludos the assemibly and utili iation of iinfornlat]ion

necessary for the mission (mission planning), obtaining and stowing of

necessary ,vAR gear, crew briefing, and aircraft preparation. The phase

einds with the necessary preflight activities accomplished, engin.o( s)

running, pre-take-off procedures completed, clearances obt ained, and the

aircraf. ready for take-off.
.1, Receive Notice of Required SAR Flight. All Coast Guard

Stations havingaprimary bA-imission maintain a .,-hour oporations watchl

for messages requirling deploynmeni: of assigned aircraft. When these aiLr-

craft are required immediately to assist iln ulrgentt distress situations,

tihey are haun•ched as quickly a! possible (scramble) When the requirement

10
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Tab le 1

SUMMARY OF SAR MISSION ELEMENTS

10. Ground Preparati-on

1,1. Receive notice of required SAR flight
1.2, Plan SAR mission
1.3. Obtain necessary SAP gear
1.4. Brief crew on mission
1i5. Accomplish aircraft preflight inspection . ..

1.6, Accomplish starti.ng procedures
1.7, Taxi aircraft to take-off position

2.0. Departure and Climbout

2.1. Accomplish final pre-take-cff procedurc-s
2.2. Receive take-off clearance
2.3. Accomplish take-off
2.4. Accomplish post-take-off procedures
2.5. Establish (maintain) aqppropriate climb configuration
2. 6. Maneuver aircraft to conform to departure procedures
2.7, Accomplish required reporting

3.0. Cruise Profile

3.1, Establish/maintain cruise configuration
3.2. Establish coimmunications with destination
3-3 Perform enroute navigation
34.4 Monitor aircikaft/system status
3.5. Accomplish required reportinig
3 6 Determine initial mission area has been reached

4.0 Search

4 1. Descend to mission altitude
4 2 Establish initial search configuration
4 3 Conduct search activities
4 4 Accompli~sh required reporting
4 5. Obtain contact with possible objective
4 6 Initiate approach to objective
4.7. identify target
4.8 Resume search
4.9 Revise/m~odify search procedilres
4 10. Suspend search
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5.0. Rescue/Recovery

5,1.. Fixed Wing Rescue/Recovery Activities
5,1.1. Accomplish aerial d livery
5.12,2 Accomplish aircraft intercept/escort
5.1.3. Provide rescue assistance
5.1.4. Accomplish water landing
5,2. Rotary Wing Rescue/Recovery Activities
5.2.1. Establish hover
5.2.2. Accomplish hoist operations
"S.2.3.- Accomplish drop-operations-
5.2.4. Accomplish water landing
5.2.5. Accomplish confined area/shipboard landing
5.2.6. Accomplish boat towing

6,0, Return Cruise Profile

6.1. Accomplish take-off as required
6.2. Establish climb configuration
6.3. Establish return cruise profile
6.4. Perform enroute navigation
6.5. Monitor aircraft/system status
6.6. Accomplish required reporting
6.7, Determine destination airfield descent area has been reached

7,0. Approach and Landing

7.1. Begin descent
"- 7.2, Accomplish prescribed VFR or IFR approach

7.3. Execute landing

8.0. Postflight

8.1. Taxi aircraft to parking area
8.2, Complete postflight checks and secure aircraft
8,3. Accomplish required reporting

13
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for aircraft is not immediate, e.g., an alert condition exists, their
launch will be deferred to some subsequent time (preplanned launch).
On scramble launches, the location of the distress object or area for
search will normally be known, or readily ascertainable through utiliza-
tion of electronic equipment aboard the aircraft. Scramble launches
typically have minimum requirements for extended search. On preplanned
launches, the location of the search object will generally not be known
and not be readily ascertainable, but search areas will have been assigned.
Hence, extended search operations will likely be required. In some
instances, initiation of a SAR mission occurs while the airc'aft is
already airborne conducting some other type of mission, e.g., training.
In such cases, the order to divert is relayed by his home statioi Opera-
tions.

Watch-Standing Duty Officers and aircraft (generally one
aircraft of each category assigned) are available for scramble launch
within 30 minutes (Bravo-Zero status) of receipt- of notificainta
a distress situation has occurred. Notification is usually by telephone
from the District Rescue Control Center (RCC) to the station's Operations
Center, although notification may be received from any source. In urgent
distress cases, the Operations Officer may launch aircraft on his own
authority, with notification of such action to RCC. Upon receipt of
notification requiring a scramble launch, the Operations Center sounds an
alarm and passes a general message over the public address system. A
typical message might be, "Put the ready helicopter on the line, man in
water near X Island." This type of message is often the only briefing
received by a crew prior to a scramble launch. The intent of a scramble
launch is to get the aircraft into the air, headed in the general direc-
tion of the distress, as quickly as possible. Amplifying information
concerning more precisely the nature and location of the distress is
relayed to the aircraft via radio as soon as it is available.

If the nature of the mission permits, e.g., to search an
area of open sea for an overdue vessel, notification will normally be
received and relayed to a desigrated crew in time for detailed mission
planning to take place. Often in such cases, the location of the object
will not be known with any precision. Typically, however, the aviators,
prior to launch, will know the circumstances and urgency of the mission,
including what the object is, where it is or might be located, and the
nature of its distress (e.g., overdue, taking on water). Frequently, tile
aviators will also know the type of equipment that the vessel is carrying
for comlmunications, survival and signalling, and the number of people
involved.

1.2. Plan SAR Mission. Once notification has been received by
the aviators th-• -at ach is scheduled, planning must be accomplished to
determine flight routing to the search area. Planning must also determine
what to do on arrival at the scene, i.e., how to conduct the search opera-
tion or effect the necessary recovery. The precise form, content, and
extent of planning to be accomplished for each mission varies. However,
it may include specific search or rescue planning in addition to the more
general flight planning.
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When search is required, the RCC, or sometimes a SAR Mission
Coordinator (SMC), 1 will usually specify the area to be searched, Selec-
tion of the search area will be in accordance with procedures detailed in
the National SAR Manual (). These procedures result in a determination
as to the most likely area that a search object will be in at a given time.
This determination is based on the object's last known or estimated posi-
tion, the effects of winds, 3ea currents, and object characteristics which
would affect its rate and direction of movement over time and determine
its probable position. Specification of the area to the aviator (or sta-
tion) may be stated in a variety of ways. Often it is in terms of (1) an
area between sets of coordinates, (2) an area around a set of coordinates
(e.g., an area around a vessel, oil rig, etc.), (3) a distance away from
and along the shoreline, (4) areas around or between geographical locations
or positions (e.g., between Islands X and Y), or (5) a square or rectangu-
lar area with sides of a given length with the center defined by coordi-
nates. Often the direction of travel along/across the search area is also
specified. Since some Air Stations often perform SMC functions, assigned
aviators- may be. required to collect initial information on the objec~tand ....
themselves determine probable position estimate before initial search
activities commence.

Regardless of how the mission area was selected and the
specific activity to be accomplished there, the first task in SAR planning
for the individual aviator designated to fly a specific mission is to
determine where the area is so that he can plan the flight to it, This
involves reference to appropriate maps and charts, selection of navigation
facilities enroute, planning for use of onboard navigation capabilities 3.
(e.g., doppler in IIC130B, navigation computer in HH3P), preparation and
filing of a flight plan to include course, airspeed, enroute time(s),
altitude, whether penetration of an Air Defense Zone, or restricted or
warning areas is involved, etc.

Local, enroute, and mission area weather must be considered
by the aviator in his planning. In some instances (e.g., maximum range
missions), ie may be required to compute weight and balance conditions for
his aircraft, although this is not usual since all Air Stations have a
standard SAR configuration for each type of assigned aircraft.2 Frequent-
ly, he must determine the fuel required to accomplish the mission and order
the appropriate quantity. Sometimes, especiall, in the case of helicopters,
this may require defueling of a ready aircraft. Time permitting, the over-
all mission planning is accomplish6d on the ground, usually by the desig-
nated pilot and copilot jointly. Frequently, the IWatch Standing Duty
Section will accomplish this planning and transmit the information to the
pilot if he is not a member of that Section. On scrambles, much of this
planning must be done in the air.

Planning for activities in the mission area involves consid-
eration for how to conduct a specific search operation or rescue activity.
Normally, the rescue c,)ntrol agency (RfCC or SM) will specify the particu-
lar type of search pattern to be flown and the track spacing through the
area. In such cases, the aviator's principal planning is concerned with
the ability of his aircraft to complete the search area assigned while

1An SMC is an official assigned responsibility for the conduct .-f
a particular SAR mission (2).

2The configurations are not standard between stations, however.
15



maintaining the desired probability that the object will be located,
This planning provides for proper utilization of his crew as well as
the aircraft. When a detailed search procedure is not specified, the
aviator may he required to select a procedure, following instructions
set forth in the National SAR Manual (2). This will involve considera-
tion for the characteristics of the obTect being sought, prevailing
visibility and weather conditions, and determination of the distances
required along and between search tracks to insure a desired probability
of detection (POD) of the search object.

Frequently, a CG fixed-wing aircraft ccmmander will be
designated as On-Scene Comnander (OSC) in a search area with responsi-
bility for both participating in the search and coordinating the efforts
of other units (vessels, aircraft). Consequently, his mission planning
must include consideration for how to employ other search units so as
to cover the assigned search area effectively.

1'ixed-wing aiir-crafft oftenoare employd--to -intercept air-craft
in distress and to escort them to safe Landing sites.I In such cases,
the aviator is required to assemble information relative to the speed,
altitude, heading, and condition of the distressed aircraft; to devise
the appropriate intercept course; and to compute time and position of
intercept. Preparation and planning for this type of mission also
involves consideration for the possibilities of being required to
evaluate sea conditions, advise the distressed aircraft on appropriate
ditch headings, 2 ditching procedures, overflying the ditch area and/
or illuminating sea lanes. These requirements are amplified in Aircraft
E)nergency Procedures O•)er W•ter (3).

1.3. Obtain Necessary SMR Gear. A standard list of SAR gear
is carried for each-a particular type of aircraft assigned to a given Air
Station. The pilot is responsible for assuring that all such SAR gear - ,
-is properly stowed aboard the aircriaft When the nature of the mission
suggests that other gear may be required, e.g., extra flares for night
search operations, or a litter for medical evacuation of severely dis-
tressed individuals, he instructs the crew to stow it aboard.

1.4. Brief Crew on Mission. if time is available (see 1.1
above), the pilot will briefthie crew on the general nature of the SAR
mission to be accomplished prior to aircraft launch. For scramble type
launches or diverted flights, the crew will receive a general briefing
over the communications radios simultaneously as the pilot. (Crewllen
normally listen in on ground-to-air conmmunications.) Specific briefings,
defining the roles of participants, are not normally given at this time.
These are given by the pilot over the aircraft intercommunications sys-
tem (ICS) prior to arrival in an initial search area (see 4.0) and/or
prior to initiation of a specific rescue/recovery operation (see 5 0).

l.S. Accomplish Aircraft Preflight Inspection. At most Air

Stations, a "ready aircraft" concept is used so that the aircraft can be
launched with a minimum delay when its use is required. This means that
a complete preflight, as prescri.bed in the Operators' Manual for the air-
craft involved, will have been accomplished at some previous time. In

1'l'his requirement is decreasing, particularly on the East Coast,
because modern commercial and many mi litary aircraft have higher per-
formance• . capabjilitles than the Coast Guard aircraft

2 Ditch headings are published at least once daily by Fleet Weather
Centers for given geographical areas and are available to SAR pilots
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some cases, ground maintenance technicians accomplish the inspection
under pilot supervision. In others, the copilot and/or pilot will ac-
coMplish the insp ction, leisurely, particularly if they are the watch_
standing aviators. For scramble launches, the aviator will accomplish-
a quick inspection to verify critical items while preparing to launch.
Aviators also will accomplish a complete preflight for a preplanned
mission which does not involve the ready aircraft.

1.6. Accomplish Starting Procedures, A wipe-out procedure
(i.e., simultaneous checking of a number of switch positions) is used
in the I-11152A helicopter to determine the correctness of conti'ol settings
prior to engine starting. A challenge and reply system, employing a
formal checklist and requiring item checking on an individual basis, is
used for the HII3F, HU161l, and lIC130B aircraft. The tasks required for
the complete start, runup, and post-start sequences for each of the
aircraft are detailed in the appropriate Operators' Manuals and/or
Standardization Manuals (see 4, 5, 6, 7, _.

1 .7, -Taxi--Ai-rcraft- fo-Take-Off-Position; After completing

the post-start procedures and power checks, the pilot taxis the aircraft
into position ready for take-off in accordance with instructions received
from the airfield controller. The copilot completes the taxi checklist,
copies any data being relayed concerning the case, monitors the engine
Sinstruments for safety indications, backs up the pilot on the aircraft
controls, and communicates with the tower for take-off instructions and

clearances. In the 111.13F, the copilot may also begin programming the
computer at this time.

2,0. Departure and Climbout. This phase begins with the air-
craft lined up oin the runway (or pad) ready for take-off. Activities of
the pilot and copilot include completing the final pre-take-off aircraft
checks and verifying that the aircraft is ready for flight. After re-
ceiving his take-off clearance, the FW pilot initiates his take-off roll
aInd transitions to forward flight. The RW pilot performs his take-off as
appropriate for load configuration and prevailing conditions. This phase
also includes completion of the after-take-off climb checks by the copilot
(and crew in FW aircraft) and maneuvering of the aircraft by the pilot to
conform to prescribed or selected departure procedures. Transition fromi,
departure control to enroute control agencies may be effected. The phase
ends with the aircraft prepared to level off at cruise attitude.

2 1- Accomplish Final Pre-Take-Off Procedures. rho copilot
completes the final instrument checks and other checks x'equired prior to
take-off in accordance with the checklists contained in the respective
flight manuals (4, 5, 6, 7, 8).

2 2 Receive Take-Off Clearance When the CGAS is a tenant at
an airfield (military or civil), the pilot may be required to await
clearance from the control tower before beginning his tcke-off. When
proceeding on a SAR case, however, the aviator adds the word "Rescue" to
his call sign and normally receives his take-off clearance from the con-
trolling agency as soon as airspace can be cleared.

2 3. Accomplish Take-Off. During this segment, the FW pilot
begins his take-6f1 roll and at the appropriate time transitions to flight.
The copilot backs up the throttles and monitors the warning lights and
engine instruments, The helicopters usually accomplish normal take-offs
_'i-. hover prior to entering into a climb configuration. In high density
-a-tudes, a running take-off will be accomplished in the helicopters
If necessary, any of the aircraft may accomplish an instrument take-off.

17



2.4. Accomplish Post-Take-Off Procedures. Post-take-off pro-
cedures are accomplisneil in accordance--witnE c1eC lists published in the
appropriate Operators' Manuals. For example, in the IIU16E, the crewmen
observe engines and aircraft structure for leaks, fires, smoke, fumes,
or other indications of potential or actual threats to safety of flight.
in the iiC130B, the flight engineer monitors the engine instruments and
performs other required tasks (e.g., pressurizes the .,ircraft, manages
fuel) as directed by tlio pilot.

2.5. Establish (Maintail.) Appropriate Climb Configuration.
•Tasks accomplished by the pilot include the adjustmont of power-anld
control surfaces to establish the desired or proper rate of climb for
prevailing load and environmental conditions. Portions of these tasks
are performed by the copilot as directed by the pilot. The copilot.
also functions as a lookout and communicates with control agencies.

2.6. Maneuver Aircraft to Conform to Departure P:ocedures.
All aircraft will conform to departure procedures specified by the
control tower and/or to published station procedures. The pilot's

- principal concern is to depart the airfield as quickly as possible-
On SAR missions the usual case is for lte pilot to establish an
initial heading to the designated area and climb out on that heading
to depart the Air Station In mountainous areas (eg., West Coast),
a climb to altitude may first be required. Under marginal visibility
conditions, the pilot normally will receive radar vectors out of the
area from local controlling agencies. Helicopters may stay below the
cloud cover and follow visual landmarks for departure.

2,7. Accomplish Re uired Reporting. During departure, the
copilot in the HH52A reports significant information to the ground.
Normally, this is on BF to Coast Guard Operations at the home station
and VIIF or UIIF to the control tower. In the HH3F, HCI3OB, and IIU16E,
required reports are normally transmitted to Operations by the radio-
man who has transmit/receive capabilities at his position. Tuning of
radios to enroute facilities or guard channels will be accomplished by
the copilot or radioman as required. Operations Normal and Position
Reports will be dispatched in accordance with the requirements of the
Coast Guard Conanunication Aklwuai (9) and Local Station Operating In-
structions, and local procedures -

3 .0. Cruise Profile. This phase includes the activities of the
pilot and copilot required to move the aircraft to its initial search
position- The phase begins with the attainment of cruise altitude and
establishment of the desired cruise configuration. Attempts to estab-
lish communications with the subject or on-scene craft are made during
this phase. It includes the tuning and utilization of navigational
equipment enroute, preparation and submission of position and situation
reports, and monitoring of aircraft fuel consumption and other systems
status indicators. The phase ends with the aircraft near the mission
area and the pilot ready to take up the planned search activities or to
effect rescue/recovery.

3.1. Establish/Maintain Cruise Configuration. Transition from
climb to cruise begins when the pilot levels off at the assigned alti-
tude. The pilot manipulates the aircraft controls to establish the
desired airspeed, altitude, and initial course to destination, and trims
the aircraft accordingly. In fixed-wing aircraft, the auto-pilot is
usually engaged to facilitate the control task. In rotary-wing aircraft,
control is actively maintained by the pilot or copilot. The automatic
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stabilization eqtipment (ASE) in the i I52A lightens this control task.
The automatic flight control system (AFCS) in the newer -1113F functions
much like conventional auto-pilots in fixed-wing aircraft, Course to
destination normally will be accomplished under positive air traffic
control for fixed-wing aircraft, although the IU16E may operate below
controlled airspace over open aroa.,. The two rotary-wing aircraft.
normally operate below controlled airspace !In either case, however,
appropriate published air traffic control procoduros, i.o,, ATV or 1CAO,
are followed. Occasionally, while enroute to the mission area, an active
lookout for" objects of prior unsuccessful searches is maintained. =

3.2. Establish Communications with Destination. initial attempts
to establish coi at cowinu-tcao-oTs -t M-o itress or other search
units on scene, as appropriate, are attempted during this phase. Distances
involved and the naturo of the distress qualify equipment utilization.
These conmmunications attempts may be made by tile radioman, copilot, or 4
pilet-navigator depending upon the aircraft involved. Communicat ioan
efforts may be aimed towards a distressed vessel, a homing beacon, a dis.
tressed aircraft, or ý.o some other rescue aircraft or a vessel already oni
sc-en, Dir-ection findin-g capabil-ities of each -aircraft may-also-b-eusod..
to obtain bearings to the area.

3 3, Perform Enroute Navigation. A variety of techniques and
devices are used-t-oaccomplish enrout igation. The choice depends
upon their availability in the aircraft, aviator expertise in their employ-
ment , the distances to be traveled, and the altitude and assumed location
of the search object, Near the shore, pilots rely principally onl readily
available landmarks for navigation, visibility permiitting, Fixed wing
taircraft and the HMI3F may employ radar against land features for naviga-
tional mapping under limited visibility conditions. All aircraft may
employ conventional instruments over water or in poor visibility. VOR,
ADF, and TACAN are used extensively either singly or in combinations.
Dead reckoning (DR) is prominently involved in general navigation for all
ai rc raft

All aircraft may also use their own direction finding (fir)
capabilities directed against other air or surface craft (or the object
of distress) for navigational purposes by obtaining relative bearings.
Th'rey may also receive DF steers from other search units. Onboard radar
may be used to obtain relative bearings and distances to targets- The
IFF interrogator can be used for azimuth and range and TACAN for distance
in the IIU06E and ICI03013 when on intercept missions. Ship or shore based
radar may provide vectors to given locations or around restricted areas,
Doppler navigation may be used in the lIC13011 and HH3F. LORAN may be used
by the 11113F, 1l016E and HC13013. Use of LORAN is conditioned, however, by
tile availability of reliable signals WRJIAN signal quality is generally
acceptable on the Gulf and East Coasts so that it may be used as a primary
_navigation system for over water operation. The West Coast, however, is
in a poor LORAN service area. There, departure from station over water
is generally via VOR'I'AC until signals are lost, then DR is used in the
-IU16E or dopl)ler in tile IIC130B and 1ll3F to areas where LORAN is available.
-FThe navigational techniques and equipment apl)ropriate to the four aircraft
are summarized in Table 2 below.

The table indicates that navigational capability of the II152A
is currently limited Because of this and its single-engine configuration,
it is restricted by the Coast Guard from operating alone at any appreciable
distance beyond visual sight of shore. i'lth another aircraft with greater
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Pab to 2

NAVIGATION CAPABILITIES OF SAR AIRCRAFT

Pi lotae X x X x

DR x x x x

VOR x a x

TIACAN Xb x x x

- adi X X x

LORAN i i x

Doppler b xd x

ADF x x X x

UI-IP/VHP ADF X x x

Nay. Computer 
I 

-I

IFlig-t lrector System -x

a Radio control heIas am 6hared IIith the 1I111P coM lUni 1tions radio.

No 11_1 omiunicationO When VOR is being used. An emergency traXX smit
function (on 121.6 Afl/111) is, however, inherentt- in the system.

Apprxiiatey 25 percent of t/zO CG '5 1111 S2As are now equipped with

TACAN. All wilt be within the next two years.
-. . .eather and search radar is no' under test and evaluation for

incorporation into the 111152A.

v~oppler~ navigation capabiliity can only be used thirough the
computer dispklay panel~.

O Accepts VaRTAC, oppler, or LORAN inputs. Coan also be used ao a
manwual DR? system.

fAlot routinely used by pilot.

l Accepts Tr0 -AC and doppler inputs. May also be uoed as a )1?
sys temp.
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navigational capability as escort, it may proceed to greater distances
(100 - 150 miles) off-shore for rescue work. Operational range and capa-
bility is greatly enhanced when used in a ship/helicopter SAR team.

LORAN is the principal system used for off-shore navigation
by the JJU16E. The equipment is operated by a radioman usually, but may
be operated by an aviator. Plotting is done by an aviator. Doppler
navigation is used routinely for off-shore navigation by the HC130B
with periodic updates (15 - 30 minutes) made by the navigator (or aviator),
using LORAN information where it is available. The HH3F may use LORAN,
Doppler, or VORTAC as inputs to its navigational computer which provides
the principal navigational capability for this aircraft. LORAN is avail-
able (operated by a radioman) if the computer fails; doppler navigation
is not available independently of the computer display panel. Program-
ming of the 11113F computer for destinations and alternates (four total)
is dorie by the copilot who also monitors the computer display panel for
navigation information. In addition, the HH3F cockpit contains a map
display for position keeping. An illuminated "bug" indicates present
position. A permanent pen and ink record of the aircraft's ground track
may be made.

3.4 Monitor Aircraft/System Status. While enroute to their
destination, both the pilot and the copilot monitor the engine and flight
instruments to determine if the aircraft is operating normally within the
desired flight envelope. In the ttC130B, the flight engineer also monitors
the system status indicators and engine instruments. In both fixed-wing
aircraft the crewmembers make periodic aircraft security checks and log
pertinent data as necessary.

3.5. Accomplish Required Reporting. While enroute, the HHS2A
copilot makes periodic reports on HF to the home station advising them
of status and position. In the three other aircraft, an enlisted radio-
man maintains communications with the station and issues periodically
an Operations Normal report. Other reports are made under pilot direc-
tion. During this phase, information may also be passed from the station
to the aircraft concerning any amplifying data that has been received
about the search object. If the crew has not been previously briefed,
the briefing will be given over the ICS by the pilot during this phase.
Minimum reporting requirements are described in the Communications
ALnual (9). Additional reporting requirements may be stated in local
station policy publications.

3.6. Determine If Initial Mission Area Has Been Reached. In the
1113F, a message is displayed to the pilots on the computer panel advising
them of arrival at the programed destination. A LORAN fix may be used to
determine arrival at destination in all but the HH52A aircraft. Other
navigational means, such as dead reckoning, VOR, ADF, Doppler, or TACAN,
may also be used by the pilot to determine that the desired point has
been reached. (See Table 2 above.) In many cases, arrival may also be
determined by direct visual sighting of the object and/or other on-scene
craft. Upon arrival, the aviators prepare and transmit an initial situa-
tion report (SITREP). They then proceed to conduct the required search
operations (4.0) or begin immediately to accomplish the indicated rescue
operation (5.0).
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4.0, Swellc. This phase beginls with tile descent of thle aircraft
to tho misalonl alMtý Ide. It iiicludos thle establishiment alld coud'~llt of
soarch procedures, equipment ut ilizat ion, modifi cat ion of procedu res as
necessary, and acquisition of and approach to targets for identification,
The phaso terininates either when thle Search has been succossful (I~ -a.
positive (identificatolln of tile subjoct has becal made) or when thle search
iJs suspended . Ag noted previously, not all SARl missions require search.
If the object Is location Is known, for examiple, tho aircraft will proceed
jifmediattely to porforii the indicated recovery activities (5;.0),

4.1. Doscond to Mission Alt it~ude. From the initialmiio-
area entry pofint, tile pi71t co Trosthe 0irci-aft to descend to tho search
RltitUdO. Tyfical~lY, this will be botween -150 and 1,000 feet for all air-
craft, dependii% oil search conditions (e.g. vi sibility, nature of thle
search object SOU StAtc, o~theLr Uirerafr ill thle area) . '11ho Copilot corn1--
pletes tile descent checklist and assists the fixed wing pilot with flaps
and instnument readings. In tile 1111317, the barometric altitude control is
disengaged prier to descent. If conditions require, the rotary-wing avia-
tor -may perform his descent to search- altitude by accomplishing thle "Beep--
to-a-hlovor" approach Oil i,'%struiment~s (see, for oxample, reference 5).

1'Tho discussion In this section emnphasizes those searches wherein tile
object of the search is located bolow the rescue aircraft on the water or
ovi land (shore, island) near thle water. it (toes not consider fully the
search activitieci involved in anl intercept mission for Illy aircraft. Briefly,
oin interceptc nission.s thle pilots plot thle timec and position of intercopt
(see 1.2) and dopri't. ý_e station on a course that considers thle closure
rates of the two arcraeft oil different headings and at an altitude that All
place them in a favorable position for the intercept. If the aircraft is
equal or lower in overall performance capability to the CG aircraft, the
desired intoerept, posture is from behind and otbove tile dlistressed aircraft.
If it is of greater p(crformianeo capa&bi lity, the CC, aircraft will fly out
on course, turnl at a predetermined point and allow the distressed aircra~ft
to overfly hini. "Search,'' in this ca-se, is chiefly Olectronlic, rather thaii
Visual. It fCatureS use of conununications radios and associated directionl
finding equipmient and use of the IF!' intorrog&ator group which presoents
pictorially) the rolat ivo hearinp of thle other aircraft from thle C26 air-
craft. aiW gives a digital readout of distance. The TACAN air-to-ai r ilode
canl also be used for ranging if thle other aircroft is similarly equipped.
Rtadar nay be used for range and b~eari~ng, but its effcctiveness is condi-
tioned by the refloctiNity of" the profile presented by the other aircraft.
"Rtescue," in this case., involves escorting the aircraft to the fi-rSt, SuLit-
able landing site while being p)repared to assist him in ditching if' this
shiould become neceýssaryr. Tho normal escort pattern places the CG aircraft
adove and( helhI' ad the( air'crart with observers positioned to detect leaks,
fires, structural defects, etc,.



i!

4.2. lstablish Initial Search Configuration. lhell ready to
actively commonce soarclh activitios, the pilot givos a final briefing
to tile crew concerning the characteristics of- the object of the search,
the distance between successive legs in the search pattern, procedures
for reporting possible targets, when to deploy markers (smoke, flaros,
dyes), and scanning techniques. lie positions his observers and estab-
lishos an on/off, side-to-side rotation schedule for the crow.

In the fixed-wing aircraft seats are installed at fixed
locations on each side of the cabin for use by observers during search.
To provide a grcater field of view, special search windows and doors
are used in these aircraft, In the HlUl61, they arc installed by the
crow prior to the beginning of search operations. In the IC130B, after
the Flight Enginoor has depressurized the aircraft, the crew opens the
paratroop doors and the search doors slide in. The 1IOlC3i1 flight deck
also may be used as a search platform. When it is. observers sit on
stools to look out the lower windows of the cockpit, The pilot and co-
pilot also serve as observers from their respective positions.

The HHS2A conducts limited search operations (see 4.3),
but when it does, the copilot and crewman serve as the-principal--loo-- ---
outs. The copilot monitors the left side and the cv-emnan the right.
The hatch door may be opened to provide better viewing conditions. The
pilot, flying the aircraft and monitoring the instruments, serves
nonsystematically as a lookout.

In the HIM3, the pilot and copilot function as observers to
the extent not precluded by their r'espective tasks of aircraft control
and computer monitoring plus the joint task of instrumeLit monitoring.
In this aircraft, the radioman on the left of the aircraft and the SAR
aircrewman on the right function as observers. The jump-seat in the
cockpit door may also be used as an observer platform if an additional
position is desired.

In all aircraft, when the aircraft and crew are ready for
search, the pilot establishes his initial search heading, airspeed, and
1a l±titude. 1&V thI flias t h±i .... Log. of ong ............... ... . O .. -
sequent legs are flown as dictated by the specific search pattern being
flown. The 11]C3OB pilot may feather the two outboard engines, one at a
time, to conserve fuel and thereby permit longer endurance in tile search
area.

4.3. Conduct Search Activities. As noted in 1.2 above, the
selection of the overall area in which to conduct search operations is
based on consideration for the last known (or estimated) 'losition of tile
object and its characteristics which, together with winds and currents,
would determine its direction and rate of movement across the water over
time. From this process a best position estimate (BPE) for the subject
for a particular time is computed. Boundaries are selected around the
BPIT to define thle likely area within which the object may be found.

Given the limits of the scarch area, a systematic procedure
must be used in conducting the search, This insures that the total area
inside is, in fact, examined, and in such a way that there is an accept-
able probability that the subject will be located under the prevailing
conditions. A variety of patterns have been developed for conducting
search operations. These are sulntiarized in Table 3 which has been taken
from the National SAR Manual (2).
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Tdble 3

SEARCH PATTERN SUMMARY

_P 
sDesignation-] Type Required Remarks

PS Parallel Track 1 A/C or 1 ship Search of an area whea the
Single Unit position of the distress is

unknown.

---- _- ... PL - -Loran Line lA/C or I ship Same- as Plan.PS-except that_
Parallel Track unit uses LORAN lines for

greater track accuracy.

PM Parallel Track 2 or more A/C or Same as Plan PS except that
Multi-Unit 2 or more ships two or more units search in

abeam formation at distance
S apart for faster and great-
er area of coverage.

PP Parallel Sweep 2 or more A/C or For use in search of a long
2 or more ships rectangular area where only

one sweep out and back is
possible.

CS Creeping Line 1 A/C or I ship For u3e when survivors or
Single Unit distress are reported to be

between two points, but posi-
tion is not known. Covers a
wider area than track crawl
plans.

CM Creeping Line 2 or more A/C Same as CS except that two
Multi-Unit 2 or more ships or more units are used cruis-

ing (beam.

CSC Coordinated 1 A/C and 1 ship For use when distress is re-
Creeping Line ported between two points but
Single Unit position is not known; also

used for track search. Coor-
dinated for moee accurate
search tracks.

CMC Coordinated 2 or more A/C Same as CSC except that two
Creeping Line and 1 ship or more A/C flying abeam
Multi-Unit are used with ship.
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Table 3 (Continued)

Pattern UnitsSDeSip-nation RequLured eak
qu;LrRemarks

CSR Radar Coordinat- I A/C and 1 ship Same as CSC except that ship
ed creeping line controls A/C by radar to
single unit keep A/C on accurate search

tracks.

CMR Radar Coordi- 2 or more A/C Same as CMC except that
nated Creeping and 1 ship shjips control A/C by radar
L.ve, Multi-Unit to keep A/C on accurate

search tracks.

CMCS Split Coordi- 2 A/C and I ship This plan differs from others
a Creeping in that aircraft work on op-

Line posite sides of ship.

TSR Track Crawl I A/C or 1 ship For search of a track line,
Return single or line of position when unit
unit must break off search at same

end of track as originated on.

TMP Track Crawl 2 or more A/C or Same as TSR except that two
Return 2 or more ships or more units are used cruis-
S;ulci-Onit ing abeam.

TSN Track Crawl. 1 A/C or 1 ship Same as TSR except that search
Non-Return terminates at opposite end of
single unit track from start point.

'TMN Track Crawl, Non 2 or more A/C or Same as TSR except that search
Return Multi- 2 or more slips terminates at opposite end of
Unit track from start point, and

two or more units are used
cruising abeam.

SE Expanding Square 1 A/C or 1 ship For use when position of dis-
Single Unit tress of survivors is known

within close limits and area
to be searched is not exten-
sive.

SEM Fxpanding Square,2 or more A/C or Same as SE except that it is
Multi-Unit 2 or more ships desired to employ several

units in the same pattern but
searching independently.
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Table 3 (Continued)

Pattern units
Designation Tye Required Pattern

VS Sector Single 1 A/C or 1 ship Object being searched for
Unit small and position of dis-

tress is known within close
limits.

SVM Sector Multi- 2 or more A/C or Same as VS, but two or more
unit 2 or more ships search units are used.

S0 Contour 1 A/C For search of mountainous
or hilly terrain.

The choice of a specific pattern and the distance between
successive legs (track spacing) in the pattern is based on factors such
as the size, shape, and color of the target, and sea and weather conditions.
These factors affect the probability of detection of particular classes of
search objects. The location of the sun, as it affects search, and the
direction of water movement are considered in determining the direction
of travel (line of creep) over the search area. The detailed procedures
for selecting the search area and for choosing a specific search pattern
are amplified in the SAR Manual L-).

Normally, detailed search planning is not a primary responsi-
bility of the aviator (see 1.2 above). It must be considered, however,
as a secondary responsibility since he may be required to assume this
task at various times. The principal responsibilities of the aviator for
search are to execute the plan. This involves his flying the aircraft at
an appropriate altitude, maintaining the prescribed track spacing and other-
wise managing his search resources (including observers, equipment, other
search units as appropriate, utilizing ground facilities appropriately,
etc.) in such a way as to both maintain the prescribed probability of detec-.
tion of the subject and to complete expeditiously coverage of the assigned
search area.

Careful attention to navigation is required to determine the
aircraft's position in the search area, along each track, and between each
successive leg (track).

As noted previously, search capabilities of the HH52A are
limited. Basically, the aircraft is designed as a short-range recovery
vehicle. It has limited fuel capacity and little navigation equipment.
When used in search, it is generally confined to a sector search where a
visual reference (e.g., a surface vessel, smoke marker, buoy, etc.) is
available. It may also conduct shoreline searches traveling parallel to
shore or on legs perpendicular to it. Direction finding capability is
available in the I-lS2A only on LF and on HF (see 3.2).

The three other aircraft have more search and navigation equip-
ment and greater endurance for search. Direction finding capabilities are
available on all radio bands for obtaining bearings to targets. Radar is
also available in these three aircraft. During search, especially search
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under conditions of limited visibility, the on-board radar may be active-
ly employed to locate the object of the search. The usefulness of the
radar for this purpose is limited by the reflective characteristics of
the object being sought. It may also be affected by the range and size
of the target and the skill of the operator in tuning the radar and in
interpreting the display images (e.g., being able to distinguish targets
from the sea return). In the HU16E, the operator must also maintain the
correct antenna tilt and orientation for effective scan of a designated
area.

Normally, the radar is operated by an enlisted technician in
the HU16E and HC130B. Aviators, however, may be required to operate the
radar when no qualified technician is available. Functional control of
the radar set is at the navigator's position in the HC130B. The cockpit,
however, contains a repeater scope. The scope and associated controls
are located at the navigator's position-in -the HUI6E. In the- HH3F-tthe
scope and its controls are directly in front of the pilot and copilot.
The copilot operates the system in that aircraft.

LORAN is also available on the HCI3OB, HUI6E, and HH3F,
LORAN is used principally for position fixing. It has been used, how-
ever, to locate vessels known to be situated along given LORAN lines.
The LORAN may be operated by an aviator but normally is operated by an
enlisted technician. The aviator, navigator, or copilot plots positions
on LORAN charts. In the HH3F, the LORAN is operated by the radioman.

The value of LORAN is affected by the time of day at which
fixes are attempted, and the quality of the coverage available in given
geographical locations. The older sets aru susceptible to electronic
interference (e.g., lightning, other HF transmissions). These older
sets also have a tendency to overheat. For this reason, a spare LORAN
set is generally taken in the HU16E and the older HC130B flyaway kits if
extended off-shore operations are likely. The newer LORAN A set in-
stalled in the HH3F and in some HCI3OBs is easier to operate (i.e., requires
less operator skill), and is less limited operationally than the older
versions.

The HC130B uses doppler as a principal means of maintaining
track position during search. The doppler may be updated by periodic
LORAN fixes. The HrI3F has an on-board computer which gives information
on position within the track or search pattern from VORTAC, LORAN, manual
DR or doppler inputs. ADF, VOR, and TACAN are also used for search navi-
gation when they are available. These facilities are used singly or in
combination to locate subjects, e.g., near VOR and/or TACAN radial inter-
sections. They may also be used in combination with radar and/or DF
"fixes." ADF has been used, for example, to fly outbound on an outer
compass locator (OCL) to arrive at a scene where an inbound aircraft had
disappeared from a radar scope. It is also used to intercept distressed
aircraft for escort to safe landing. For intercept missions, the inter-
rogator (HUI6E, HCl30B) is used to identify the aircraft and to obtain
distance and relative bearing. Other navigation capabilities are described
in Segment 3.2 above.

Improper utilization of resources and imprecise navigation
may limit the effectiveness of the search. Other factors may also limit
effectiveness. The aircraft structure, for example, will interfere with
direct vision. Aircraft vibration, noise, and other variables affecting
crew comfort may affect search efficiency. Motivational factors are also
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important, especially in long duration searches. The type of target,
its appearance, and prevailing visibility affect search efficiency.
Observer scanning techniques, which include knowledge of what to look
for (e.g., a calmer area inside waves may indicate an oil slick, a per-
pendicular patch of white against a horizontal white pattern may be
a sail) are also important. Sea state will also enter into the proba-
bility of search being successful. For example, many boats may be dif-
ficult to distinguish from whitecaps or the subject may be momentarily
hidden behind waves.

4,4. Accomplish Required Reporting. In addition to maintaining
communications with the home station. with other craft in the search area,
and, often, with the search object, the aviators are required to prepare

---- -... .. t-ransmit--situation-reports (SITREPS). One SITREP is required when
the aircraft arrives on scene and begins its search actiis Ot1r
may be required periodically on a time base or as events change. A
standard format is followed for these reports. This is prescribed by
the Coast Guard Conrmunication Mznual (9), Pilots prepare the information
content and format the reports. They are then transmitted either by the
copilot or by the radio operator. In some instances, the SITREP may be
prepared by Operations from informal traffic passed to the home station
(especially for the HHS2A). If an on-scene commander (OSC) has been
assigned to the area, participating units pass informal traffic to him
which he uses to prepare the SITREP.

4.5. Obtain Contact With Possible Objective. Acquisition of
targets may be through electronic means (radar, ADF), or through visual
sighting. Once contact (or possible contact) has been obtained, positive
visual idaeif.icatio. i necessary, The pilot may be required to break
off a search leg to check out sightings which possibly are the object
of his search. If the next leg through the search area will carry tile
aircraft closer to the sighting, the preferred procedure is to identify
the target on the next leg. Frequently, however, rather than risk losing
contact with the sighting, the pilot will leave the track to effect an
identification.

4.6. Initiate Approach to Objective. The usual procedure for
leaving the track to check out sightings is for the pilot to displace
the aircraft to the side of the crewmember who sighted the target. This
provides for maintenance of the visual contact during the approach. A
set turning procedure is lot necessarily followed. A marker (smoke,
beacon) may be dropped, or a LORAN fix may be taken prior to leaving the
track to facilitate return to the original track position if the sighting
is false. The usual procedure is for the pilot to use dead reckoning to
the sighting, and to return to track on tile reciprocal of the outbound
course, making due compensation for winds.

4.7. Identify Target. In some cases, the identity of the target
is obvious from its appearance (e.g., life raft, man in water, etc.).
In other cases, an object, e.g., a fishing boat, may have to be picked
out from a number of objects. With larger vessels, the name or number on
the vessel may have to be read. For identification purposes, the FW
pilot flies a long low approach to and over t'.e object. The RW pilot
establishes a hover or may land on the water. At night flares may be
dropped. The crew and pilot also observe for obvious signs of dis-
tress (eg., people waving or international distress signals). If
identification is positive, the pilot will then instruct the crew to
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prepare to render the indicated assistance (see 5.0 below), and report
the finding to interested agencies (e.g., home station, other search
aircraft).

4,8. Resume Search. If no positive identification is made
(wrong vessel, tysi ting), the pilot returns to his original
position on the search leg to resume the search. It is possible for
wind error to accumulate owing to imprecise navigational capability on
the flight out to and back from the sighting. Consequently, gaps may be
inadvertently left in the search area. Such error is minimal with the
HCl30B and HH1SF, however, because of their doppler capabilities. Upon 7
return to his original track position the pilot resumes the search.

4.9. Revise/Modifý Search Procedures. For various reasons,
it may be necessary to modify or revise search procedures, This may
result from instructions from the RCC who has obtained amplifying data
on the search object which places it in a different area,-for-example.
-It-ia y e-biased-o-nrecomputations stemming from later reports of on-
scene weather, winds, and currents. These would affect the best posi-
tion estimate for the target. Also, information may be received, for
example, that people are in the water rather than on a life raft as
previously assumed. This would require adjustment of the track spacing
and, probably, altitude to achieve a desirable probability of detection
(POD) for the smaller object.

tL Frequently, the search procedures may require modification by
the Coast Guard aviator directly. If he is serving as an OSC, he will
have responsibility for coordinating the efforts of multiple units to
insure coverage of, and achievement of a specified POD within, the search
area. In the event that one or more of the units must leave the area,
for example, the OSC may require extra legs by the remaining units (if
their endurance will permit this), or he may adjust track spacing with RCC
approval to comiplete the search area. Usually, he will assign search alti-
tudes to other participating aircraft.

4.10. Suspend Search. Unsuccessful searches may be suspended
after several hours, or after several weeks. The temporal length of the
search is based on considerations for the probability of survival of an
individual or vessel. If it is known that an overdue pleasure yacht, for
example, was well equipped for survival, an active search may be carried
on for several weeks. On the other hand, a search for an individual in
freezing water without protective clothing would be suspended sooner.
Decisions to suspend are made by the RCC based on all available, relevant
information.

The individual aircraft commander may, however, request
suspension of a particular search mission for i number of reasons. The
sea state or on-scene visibility may effectively reduce the probability
of detection below acceptable limits. Malfunctions may occur which are
detrimental to the continued safety of the aircraft. Loss of the LORAN
or doppler system when considerably off-shore may render the aircraft
incapable of accurately determining its position for continued search.
Fuel depletion or serious illness of a crewmember may also result in a
request to suspend the search.

When an aircraft is departing the search area, the pilot
will notify the OSC if one has been assigned. The OSC will notify RCC.
If no OSC has been assigned, the pilot notifies RCC of his departure
through his home station. If search is to be subsequently resumed by
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another aircraft, either on the same or on the following day, the depart-
ing aircraft may drop a datum marker buoy for use by replacement aircraft
in homing to the area.

5.0. Rescue/Recovery. This phase begins with the Coast Guard
aircraft ready to take Up the appropriate rescue or recovery activity.
The crew is briefed on the specific role each member is tp play and the
pilot controls the aircraft to execute the recovery activity. The phase
ends when the required Assistance has been rendered at the distress scene
or it has been determined that Coast Guard assistance is no longer re-
quired.

Because of the essential differences in rescue/recovery opera-
tions which stem from the basic differences in the capabilities of the
two categories of aircraft, rescue/recovery activities of each are treated
separately in this report.

5.1. Fixed-WingRjscue/RecoiveryActivities.- F-ixed-wing ai-rc-raft-
effect rescue principally by aerial delivery of needed survival equipment.
De-watering/fire fighting pumps are the most frequently dropped item and
are standard SAR items on fixed-wing aircraft in some localities. They
are routinely delivered to vessels taking on water. Fixed-wing aircraft
may also effect recovery by intercepting and escorting distressed aircraft
or by standing by a distresb scene and orbiting until surface craft arrive.
They may also assist rescue operations of other craft in a number of ways.
In rare circumstances, the HUI6E pilot may attempt a water landing to pick
up individuals in the water, but recovery per se is not normally associated
with the mission of Coast Guard fixed-wing aircraft.

S.1.1. Accomplish Aerial Delivery. The pilot prepares for the
aerial delivery by establishing a racetrack pattern over and around the
subject, with one of the legs overflying the subject directly, at an alti-
tude of approximately 200 feet He briefs the crew on his intentions and
the procedure to be employed in executing the drop, including when to drop
and how to deploy the trail line. Smoke markers may be dropped for esti-
mating wind direction and velocities. Flying requirements and the drop
pattern are described in the SAR Manual (2).

The point of a drop within the pattein is determined by the
object being dropped, the method of dropping (i.e., free fall or parachute),
and/or by vessel and wind considerations. Parachute drops (e.g., a pump)
are most frequently downwind if the drift of the distressed vessel is
faster than the drift of the object dropped. This allows the vessel to
overtake the package. If the vessel has power, the object is normally
dropped upwind. Sea Rescue Kits (i.e., MA-1 Kits) are normally dropped
(free fall) crosswind. The procedure employed allows the line connecting
the two rafts to trail out and drift in a somewhat "U-shaped" fashion to
partially encircle individuals in the water,

In the HCI3OB, drops are accomplished on pilot command out of
the cargo ramp. In the IIU16E aircraft, drops are accomplished on pilot
command from the door of the aircraft. A trail line frequently is used
in accordance with pilot instructions. The crewman or loadmaster follows
visually the progress of the parachute and reports to the pilot its impact
position.

5.1.2. Accomplish Aircraft Intercept/Escort. A form of rescue
activity for Coast Guard fixed-wing aircraft is the interception of air-
craft in distress (e.g., an aircraft which has reported an engine out).
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The procedure followed in this instance is for the pilot to head
toward the distressed aircraft on a heading that will provide maxi-
mum coverage of the inbound track and which will thereby place him in
a favorable position for the intercept, He will normally be in com-
munication with the distressed aircraft. He intercepts the aircraft
principally through use of his radio communications, ADF, and through
use of the IFF interrogator. Radar may be used.

Once rendezvous with the distressed aircraft has been
effected, the Coast Guard aircraft will escort it to a suitable landing
site. The services given by the Coast Guard aviator to the intercepted
aircraft are advisory. His communications will request the distressed
aircraft to advise the Coast Guard pilot of his intentions. The Coast
Guard pilot will then establish a position above (1000') and behind (3 miles)

------the dist-ressed-ai-rcraft-. Thi-s--places -the Coast--Guard aircraft- in--a- ..... . ...--
"ready" position for immediate assistance if ditching is required (see
3). Visual contact will be maintained insofar as this is possible. The
Uoast Guard pilot may be required to evaluate sea state conditions and to
otherwise assist the distressed aircraft in ditching procedures. He may
also drop flares to illuminate the sea lane and advise the distressed air-
craft on appropriate ditching headings. If ditching is not required, the
Coast Guard aircraft escorts the distressed aircraft to the first suitable
landing site. (See footnote to 4.0.)

5.1.3. Provide Rescue Assistance. Frequently, the fixed-wing
aircraft, rather than Er-ctly accomplisliing a recovery, assists in it in
various ways. For example, the FW pilot may orbit a distress scene until
a helicopter or surface vessel arrives to effect recovery. There is no
set procedure for such orbiting. The pilot simply establishes a pattern
which will allow continuous viewing of the object or result ifl his passing
over it at periodic intervals. He may establish a circular or a racetrack
pattern around the target. Smoke floats may be dropped alongside the sub-
ject for continued visual reference. While orbiting, the FW pilot utilizes
his communications to direct other craft to the scene.

Fixed-wing pilots also frequently assist in the recovery activi-
ties of other craft in other ways. The fixed-wing pilot, serving as OSC,
may coordinate the rescue activities of vessels or other aircraft (see 4.9
above). He may also assist by establishing radio relays and otherwise
serving as a high altitude communications/navigation platform. lie may drop
flares to illuminate the recovery area for surface vessels or for helicopters
to accomplish their recovery activity.

5.1.4. Accomplish Water Landing. The HUl6E aircraft commander
may, in cases of extreme urgency, request authorization from the Coast Guard
District Coimmander to accomplish all off-shore water landing (1) . At the
present time, such landings are not accomplished operationally. Sheltered
water landings are, however, made for training purposes and by Sangley Point
HU16Es for LORAN resupply. The procedures for water landings and take-offs
as they differ from land operations are described in the lIU16E Standardiza-
tion Manual (8).

5.2. Rotary-Wing Rescue/Recovery Activities. Rotary-wing rescue/
recovery activities are accomplished from a hover or by lauding. Rescue
may be effected by hoisting while hovering or by dropping equipment from
the hover. Landing on the water or in confined areas is considered routine
for the helicopters and they may also engage occasionally in towing boats.
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5.2.1. lIstablish IlHover. To Ostablish his hover under good - :
visibility, the RW pilot controls the aircraft to fly a normal approach
into the wind. Under poor visibility or at night, the beep procedure
contained in the IIIS2A Standardization Manual (S) is used to establish a
lhover at forty feot. Essentially the same procedure (i.e., "pattern") is

used with the H1I31', except the hover tormillates initially at 50 feet, •
Timing and airspeed are different for the two aircraft.

To accomplish the beep procedure, the copilot sets the low
altitude warning light on the radar altimeter, observes the area outside

-- of the aircraft providing pertinent call-outs to the pilot, and otherwise
serves as safety pilot staying "visual" until tho pilot can establish visual
contact. If visual contact has not been established from the initial hover-

___ -- - ing altitude of 40 feet, the HHS2A pilot slowly descends to 30 feet by --
__ -reftrnd'to the Yadar ailtimeter. Tn the 1-1i113F, the copilot elngages the

coupler on pilot command and, after the hover is stabilized, the pilot uses
tile altitude knob to lower the aircraft slowly to 30 feet while cross-
checking against the radar altimeter. If visual contact with the surface
below is not made by the copilot at this altitude in either aircraft, the
pilot performs an instrument take-off and leaves the area, If visual con-
tact is made, the pilot then "goes visual" and proceeds to maneuver tile
aircraft for hoisting or landing on the water.

At night the copilot turns on the hover floodlights and the
pilot may direct the crewman to use the Aldis lamp to illuminate tile area
below, Approaches to a hover under low illumination are difficult to
manage because of limited depth perception under such conditions. Pilots
have noted that a "milk-bowl" effect is created by salt spray activated
by the rotor and illuminated by the helicopter lights at night, a condi-
tion which is hazardous to safe operiations. This condition is more severe
for the HOISF than for the -1HS2A because of the HIH3F's more powerful rotor
downwash.

5.2.2. Accomplish Hoist Operations. The hoist checklist (pilot
and crewman) wilFi ]ormaluy be c'nmpleted prior to the approach, and rigging
of the basket (or other device) will have been accomplished. If the hoist
is to be made from a vessel, communications (when appropriate) will normal-
ly have been established with the vessel, and a standard pre-hoist briefing
informing the vessel crew of the helicopter's intentions and the actions
required of the vessel will have been given.2 If communications could not
be established, the pilot may attempt use of a message block, chalkboard,
or hand signals to pass instructions. If these fail, he proceeds to make
the hoist anyway,

Hoists may be accomplished with three pieces of equipment:
rescue basket, litter, or sling. The rescue basket is preferred. Thie

1A forthcoming revision to the 1I-I3F Flight Manual will contain tile
complete standardized procedure for this aircraft. Further information
on this procedure is presented in Section 4 of this report.

2 Normally, the Coast Guard District radio will have lelayed instruc--
tions to the vessel concerning handling of the rescue gear prior to the
helicopter's arrival on scene. Otherwise, an escort aircraft may
accomplish this.
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Stokes litter is generally useod only in cases whore distress of the
patient is such as to preclude use of the basket. The litter is
generally hard to handle Ion retrieval. It has a tendency to spinl
and must be turned by the crev•iaen to guide it past the sponson0 in the

.11152A and to keep it from going under the bottom of the I1H3F. It will
only fit into tile hatch end-wise whieh r•equires further manipulation.
Although the basket also requires guiding and handling, it does !o to
a lessor extent. A sling (horsecollar) may be used to recover individ-.
uals, trpecially from the water. Its use, however, for safety reasons
(it is possible to fall out while being hoisted) , is chiefly limited to
res~cue of military personnel trainedi in its use. The basket may be
S.I used to retrieve people 'wa at a time (e,g., when a boat is sinking

rapidly).
Whie hoisting from a boat, the pilot approaches the vessel

from the stern and hovers momentarily IS - 20 yards short of the -vessel-.- - - ---

The pilot makes his power checks, trims the aircraft, checks the wind and
instructs the crevnan. The crewman opens the cabin door, lets the basket
down on the hoist cable, and may dip the basket into the water to dis-
charge any accumulated static electricity. The crewman raises tile basket
partway up, and the pilot flies to the hoist position over the vessel
as directed by the crewman.

The hoist operator in both helicopters plays an important
role in establishing and maintaining the final hover position. From the

- cabin door, the hoist operator has direct visual access to the object be-
- low. When ready to establish the hover for accomplishment of recovery

activities, the pilot turns off all of his radios except the ICS, The'r
crewnman goes on the "hot mike" for direct communications with the pilot,
lie directs the pilot to make small corrections to maintain the position

- near the vessel from which he desires to effect the hoist.
In an attempt to obtain a better visual reference on a vessol

and also to minimize rotor downwash effects on the vessel, the pilot may
elect to accomplish a hoist from an offset hover position (lefc and aft
of tile hoist point). This is done by dropping a trail line to tile vessel.
The hover is established so that the vessel is out of the wash and tile
trail line is used to pull the basket onto the deck. l.ikely, this type

- of hoist will be more prevalent with the 111317 than with the HIIIS2A because
of rotor wash considerations.

Selection of hover altitude for accomplishing a hoist is
based on a Iumber of considerations. Sometimes the height used is a
lpersonal preference of the aviator. At other times, it is based on coil-
sideration for factors such as the weight of the aircraft and densityaltitude which affect hovering capability; height of mast or highest

point of the vessel; winds; and sea state. Adequate consideration must
also be given to the effects of the rotor downwash on objects on or in
the water. The downwash, being more pronounced for the 1i113F, generaily
means that this aircraft must hover higher than the HIi52A unless the
relative wind speed across the target is high.

Often, especially if a vessel is small, the pilot may be
unable to maintain a satisfectory visual reference against which he canl
judge his hover. Pilots report that they use a piece of bow, sometimes
framed in a selected portion of the windscreen, for vi sual reference, or
they may fly against lights on the vessel (e.g. , masthead light) at night.
This lack of adequate visual reference is the most serious difficulty
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1involved in hoisting operations. Night operations simply compound the
problem. The loss tile availability of visual cues for tho pilot to use
for a referonce, the greater must be his reliance on auditory cues from
the CrOWSan to maintaln hM.s position relative to the vessel from which
ta hoist is boing made.

To minimize the effects of the rotor downwash onl the vessel
from which tie hoist is being made, it is preferred that the vessel be
underway with the wind 30 - 40 degrees off the port bow. this both
increases the relative windspeed across the vessel and also gives tho
pilot a larger portion of the vessel to use as a visual reference when
hovering over it. Because of the forward velocity of the vessel and
the notion induced by sea conditions, the "hover" has a forward veloc-

- ity COmpOnen0t, may have a lateral ve-locity -componlent, and pitch, roll,
and heave components. The pilot, rather than hovering, flies formation
on the vessel, responding in kind to the changes in position of the ves-
sel. In the HH3F, active control of tile helicopter to maintain relative
position is minimized by the doppler coupler which exercises automatic con-
trol eJ ihe hover ill all axes except yaw.

'Prohblons of rolativo motion are involved for the pilot in
"maintaining h.o isition over a vessel. Relative motion is, of course,
also a problem for tile hoist operator located on one moving platform
attempting to position the basket on a second moving platform on the
water.

Although both helicopters have hoist switches in the cockpit,
hoist is not usually accomplished from the cockpit. At some Air Stations,
however, the procedure is practiced against tile possibility that a crew-

-l'a!,•t stom time ma... ,y ,not_ have fuii use of both hands (ezgo, broken alto)) f

In this instance, the creomian still provides conning information to the
pilot.

5.2.3. Accomplish Drop Operations. Drop operations arc ac-
complished in rotary wing afrcraft from a hover position. If a message
block is te be dropped, the pilot will establish a hover over the object,
and the crewman will drop the block. If a pump is involved, it will nor-
mally be lowered to the (lock on the hoiSt cable unless rough sea ;onditions
indicate that this procedure might cause damage to the vessel, If this
is the ce.se, the punlp will be dropped into the water, and a weighted trail line
attached to the pump will be dropped to the vessel or draped across its
bow. The trail line is used by the vessel's crew to haul the pump aboard.
Drops of other equipment may also be made by using the hoist cable or by
lowering it on a rope.

"5.2.4. Accomplish Water Landing. When wind and sea conditions
permit (e.g., direction of swell and winds are favorable, and waves are
not more than five to six feet with an acceptable period between them),
the rotary wing pilot nay elect to land on the water to accomplish aI
rescue operation as an alternative to hoisting. Water landings are
routine at most A.r Stations. This procedure is most often elected when
individuals are in the water or on small boats or rafts, It may also be
used to inspect or identify pieces of debris.

Under good visibility conditions, the pilot inakes a normal
approach to a hover to effcct the landing. If the water landing is being
performed at -light or under marginal visibility conditions, the pilot em-
ploys the beep p.oced.ure to establish visual contact with the surface
below. If an object/individual is to be retrieved from the water, the
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crewman opens the hatch door and installs the rescue platform during thle
approach and upon instruction from the pilot. Prom thle hover altitude
(approximately 20 foot in the 111152A, higher in thle 11-1F), thle pilot
lowers the aircraft to thle water, exercising caution onl control of at-
titude to prevent thle tail rotor from striking the water. lit thle111,
gre~ater care moust be exercised in lowering the aircraft becauste of its
higher gross weight and greateir inerti~a.

Two procedures aire followoci to rescue persons inl thle water.
When thle. Sen is rough, it may he necessary to maintain lift onl thle rotor
so as to avoid (lamage or fliameout. In this case, the pilot: maintains
lift onl the rotor whlille touching the water rather thani coming to a full
landing. Under these conditions, the pilot "lands' thle helicopter with
thle distress object inside thle rotor wash and as noair to thle platform as
possible. The approach, or "water taxi," is directed b> the crownian, who
assists any distressed individual- aboard. if the-sea is -calm, the-pilot-
lands the aircraft with the object outside thle rotor wash, partially unl-
loads the rotor, and water taxis toward thle individual . This proceduire
reduces the rotor wash onl the distress object.

Normally, anl instrument take-off from the water wgill be
accomplished if' adequlate visual references are not available. Tf thle
sea is rough, the helicopter heading is maintained up to 90 degrees out
of thle wind in order to parallel the existing s;well (the angle is in part
a function of thle tail rotor clearance needed), If the sea Is relatively
calm, the pilot may elect to ride the trough. Ini any event, forward
velocity is keCpt to a minlimium Onl water, thus minimizing thle possibility
of ingesting water into the engine(s) . On take-off, thle pilot lifts to
a hover of 20 feet in the 1-1152A and around 50 feet in the HIM43 before
transitioning to forward flight. Mere complete dotail onl water operations
is contained in the. 111152A Standardization Malnoit 051 ( 1)1and ±n t-11n i1iii-, P17 ght
Manual (4)

5.2.5. Ac~pcpisiý Confined Area/Shiltoard Landing. Frequently,
the 111152A rotary-wing pilo wiiif`q,'Z t om cconutýned area land-
ings as part of a SAR mission. Such landings maly be aboard at strange
Vessel (e.g. , merchant. vessels) or one of thle larger Coast Guard cutters
(210-foot or 378-foot) , onl a landing pad at~tached to anl oil rig, inl a
parking lot, at U. S. Public Health Service hospitals, or in other
restricted clearings. Chiefly,, these landings occur for the purpose of
medical evacuation of distressed persons. Ilit such cases, depending Onl
the visibi lity conditions, the copilot must serve as lookout for the pilot
whil ic e accomplishes the aipproach to a hover and vertical let-down.
Chief hazards include wires, buildings, towers, ships' masts, riggings,
and Similar obstructioens. Onl srgshp, th-iotmyb required to
land among the r~iggings by esthimating visually thle rotor clearances.

Landings onl Coast G,,iard cutters are usually made for pur-
l)0S(C Of refuel(inlg so as to prolong endurance onl a SAR mission. The
laudi~ng procedutre requi res the cutter to maintain a ]leading wit it the wind
ap~proximate ly 20 degrees off thle port bow, so that thle aircraft may approachi
into the wind, The pilot flies over thle vessel with parking, brake set if
a lauding grid is not available, matches the speed of the vessel and its
utovemnent characteristics (thus, relative to thle vessel, he establishes a
hover)i, and accompli1shes a positive, i e , firni, let -down onto the dock.
A Landing Signal Officer ( LSO) , whenl available, signals the landing i nsitic-
rions to thle pilot. A vecrt ical take-off under direction of the LSO is
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accomplished The IIlS2A may land on cutters of the 210 class or larger.
The heavier H1113F can land only on the 378-foot cutter which has greater
deck stressing. Development of an in-flight refueling capability for the
r113F is under consideration

5 2 6 Accomplish Boat Towing. Under current regulations, rotary-
wing pilots may assist boats by towing them only if a hand-held line that
can be quickly released is held by the crewman. The procedure is for the
pilot to move the helicopter laterally for short distances only, This
operation is considered hazardous and is not often accomplished.

6.0. Return Cruise Profile, This phase begins when assistance
of a particular Coast Guard aircraft has been determined to be no longer
required, or when the aircraft is no longer able to render assistance
(see 4.10 above). It may involve no more than a climb to cruise alti-
tude and enroute navigation back to the home station If the aircraft
has operated from an intermediate airfield, it may involve a return to
that airfield first before returning to the home station. Any of the
tasks in this phase may be performed a number of times under a number of
circumstances before the final leg back to the home station actually be-
gins. The phase terminates with the aircraft near the home Air Station
ready to begin his descent

6.1. Accomplish Take-Off as Required. If a landing has occurred
during deployment on a particular SAR mission, the aircraft crew will per-
form the tasks described in Segments 1.5 through 2.4 above as they are
relevant and required

6 2 Establish Climb Configuration. If no landing was involved
before the return to station, the pilot will break off the search opera-
tion when it is appropriate to do so (e.g., completion of assigned area,
inability to continue), notify RCC through the station or the OZC, and
advise the crewman to secure over the ICS. The copilot will accomplish
the necessary tasks (e.g., raise flaps) to transition the aircraft from
the search configuration to ? ready-for-climb configuration. In the
IIC130B, the flight engineer ai,."'or copilot, on pilot command, restarts
the two idle engines, The pilot, assisted by the copilot monitoring
relevant instruments, begins and maintains his climb to the desired return
altitude

6.3 Establish Return Cruise Profile. Upon reaching the desired
altitude, the pilot levels off the aircraft. The copilot and/or flight
engineer assists as required The copilot and/or radioman tunes radios
to the appropriate initial enroute navigation facilities and communica-
tions frequencies The copilot may also prepare a SITREP advising termi-
nation of activities for transmittal to the home station. Usually, this
is transmitted by the radio operator in fixed-wing aircraft and in the
W113F and by the copilot in the 111152A.

The copilot or third aviator on extended FW search missions
will determine the aircraft's present position from plots kept during the
mission or from use of available navigational aids, e.g., LORAN or TACAN.
lie will then determine an appropriate return course, using relevant flight
publications, weather information, and fuel remaining. After determining
a flight plan, the copilot may call the appropri.te Pir traffic control
agency directly or transmit the information to the home station for relay
to controlling agencies if controlled airspace is to be utilized (see also
3.1) or air defense zones penetrated. On the return flight, the aircraft
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crew may also be instructed to maintain a lookout for objects of previous
searches. If endurance factors permit, the aircraft may be diverted to
a new SAR case while enroute.

6.4. Perform Enroute Navigation. During the return cruise, the
pilot maneuvers the aircraft to establish his initial heading to the home
station. He may set the auto-pilot (in fixed-wing aircraft) to fly the
aircraft on its return course. In cruise, the HHS2A is always flown with
the ASE engaged and the HH3F with the AFCS engaged. The pilot maneuvers
the aircraft as required to correct for winds and to effect required
course changes. He transitions as appropriate to enroute navigation
facilities. The navigation capabilities, facilities, and techniques used
here are the same as those described in Segment 3.2 above.

6.5. Monitor Aircraft/System Status. Both the pilot and the co-
pilot monitor engine, flight, and navigation instruments enroute to deter-
mine if the aircraft is operating normally within the desired/required
flight envelope Crewmembers perform aircraft security checks. The
IIC130B flight engineer monitors the status of all on-board systems.
(See 3.3 above.)

6.6, Accomplish Required Reporting. SITREPS prepared by the
copilot may be transmitted during this phase. Also, Operations Normal
reports will be transmitted at least every 30 minutes to the station by
the copilot in the HH52A, and by the radiomen in the other aircraft.
(See 3.4 above.)

6 7, Determine Destination Airfield Descent Area Has Been
Reached. The pilot/copilot determines that the initial point for begin-
ning the descent to the airfield has been reached by reference to the
appropriate navigational instruments, by reference to navigational plots
maintained by the copilot, or by radio/radar contact. TACAN or combinations
of VOR, ADF, and DR navigation may also be used for this. Because of the
location of Coast Guard Air Stations near the shore, visual sighting of
the shore serves to identify the descent point if such descent is permitted
by the flight plan. The pilot may continue to the airport or other landing
site by visual reference to ground objects and terrain or by instrument
navigation.

7.0. Approach and Landing. This phase begins with the completion
of the preliminary descent checks and with the establishment of the appro-
priate descent configuration. It includes the activities of the pilot and
copilot in transitioning to the appropriate instrument approach facility,
or in performing VFR approaches to the airfield. Landing is accomplished.
The phase ends with the aircraft on the ground, having completed its land-
ing roll.

7.1. Begin Descent. The copilot assists the pilot by performing
the preliminary descent checks. The pilot manipulates the aircraft power
settings and control surfaces as appropriate to establish the desired de-
scent configuration. The copilot tunes and identifies navigational facili-
ties and communicates with appropriate ground stations. Transition to the
instrument approach facility and/or to Approach Control is effected as
appropriate.

7.2. Accomplish Prescribed VFR or IFR Approach. tinder VFR condi-.
tions, the pilot accomplishes his approach and landing as instructed by
the tower. In the absence of a control tower, the pilot will determine
the approach and landing configuration appropriate for the prevailing
conditions and act accordingly. Under IFR conditions, the pilot continues
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nis descent into the airfield boundary, using an available instrument
approach system, until visual contact is made. At certain Air Stations,
lack of instrument facilities (e.g., Salem) may require that the pilot
land at an alternate airfield. This is usually at a nearby military
field having more complete instrument facilities.

7.3. Execute Landing. The pre-landing and landing checklists
are completed by the copilot during the approach. Wheels are let down
(except the I11452A) and the FW crewman checks visually that the wheels
are down and locked. The appropriate airspeed and flaps (for fixed-
wing aircraft) settings are established and the aircraft touches down.
Brakes are used by the pilot to slow the aircraft, and the landing roll
is completed. Rotary-wing aircraft may execute a rutnning landing or
may land vertically from a hover over the runway or pad.

8.0. Postflight. This phase involves moving the aircraft from
the runway to i'ts parking area, It also includes the completion of post-
flight checks, aircraft shutdown, and securing of the aircraft. Prepara-
tion and submission of required reports and stowing of SAR gear is also
accomplished during this phase.

8.1. Taxi Aircraft to Parkin? Area. After bringing the aircraft
to a full stop, the pilot taxis the aircraft to its designated parking
area .

8.2. Complete Postflight Checks and Secure Aircraft. The pilot,
copilot, and crew complete the postflight checkliscs as applicable for
each of the aircraft. The tasks required are contained in the respective
Operator's Manuals for the aircraft (A, 5, 6; 7, 8), The engines are
shut down, parking brakes are set, and the rotor brake 1- set In the
H113F and HI-152A. The ground crew accomplishes the tiedown of the aircraft
and may begin preparing it for its next flight.

8.3. Accomplish Required Reporting. At the conclusion of the
flight, the pil-ot annotates the appropriate forms to record the history
of the flight, notes discrepancies, and records SAR gear expended. A
final SITREP noting arrival time at the station (plus other 'ýnformation
not previously transmitted) is prepared by the pilot for transmittal to
RCC.
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NAVY AND COAST GUARD FLIGHT TRAINING

Approximately 90 percent of all Coast Guard aviators receive their
initial flying training from the U. S. Naval Air Training Command (NATC).
These aviators require further training within the Coast Guard to
become operationally proficient in Coast Guard aircraft and mission
requirements. flow much and what kind of training is actually needed
depends upon the skills and knowledges that they already possess by
virtue of their prior training. This section examines NATC training
to identify aviator input level, skills and knowledges. It provides
data that may be compared to operational mission requiremen)ts to reveal
the further training required to become operationally proficient.

The section focuses principally onl the new aviator. It briefly
examines the trainee input process and the nature of the training which
the new aviator has experienced prior to his entry into the Coast Guard
to receive training for operational assignments. For completeness in
deriving training requirerlents for Coast Guard aviation, the training
that he may receive while holding an operational billet is also con-
sidered. The second part of the section briefly recounts the training
which may be given qualified aviators by the Coast Guard during or
preceding operational tours.

The main body of the text does not consider the second major source
of Coast Guard aviators. Jlence, it is mentioned briefly here. Each
year eight to ten aviators who hiave flown opeiational tours with other
military services are selected by the Coast Guard to receive direct
commissions. These individuals are assigned directly to a Coast Guard
Air Station (CGAS). From there, they are sent to Yorktown for Coast
Guard indoctrination. Upon their return to the Coast Guard Air
Station, they receive (usually) transition training into a Coast Guard
aircraft. If the aviator is fixed-wing qualified, he transitions to
either the HUM6E or the I1C130B. If rotary-wing qualified, he transitions
to the 111152A helicopter. If he is dual qualified (i.e., fixed wing and
rotary wing), the Commanding Officer will exercise his option on aircraft
assignment for training. Coast Guard training programs are further
described in later pages of this section.

NAVY TRAINING

To determine the ability levels of aviators newly entering the
Coast Guard, NATC was visited and informat'on was obtained concerning
each flying training experience the student aviator receives. Figure 2
shows the sources of Coast Guard trainee inputs to the NATC program and
the aviation training which, they receive within NATC,. In the discus-
sion, each block of the figure is amplified to describe the objectives
of each flying training experience and the methods by which training
was conducted. The discussion is specific to the aviator who is des-
tined for the Coast Gluard. It does not exhaustively consider the U.
S. Navy-destined aviator who receives certain additional training to
prepare him for his subsequent Navy role.
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COAST GUARD AVIATOR TRAINING WITHIN THE NAVAL AIR TRAINING COMMAND

zOFFICER INPUTS _ NON-OFFICER INPUTS
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NATC Initial Aviator Trainin.

Inputs. Commissioned officers who are physically qualified and
under 28 years of age may be accepted for pilot training. Individuals
not holding commissions may be accepted as Avi,,tion C ts if they are
19 - 25 years old, have one year of college or the eq .•valent, and
meet the physical standards. Approximately 36 Coast Guard officers
and 10 Aviation Cadets are scheduled to enter the flight training pro-
gram in FY 1969 - 1970. Aviation Cadets are commissioned if they suc-
cessfully complete the flight training program. If for any reason a
cadet fails the program, he reverts to enlisted status and is required
tu complete two years total service including the time spent as an
Aviation Cadet.

Primary Training. Non-officer students complete a two-week Aviation
Officer Candidate Indoctrination Course prior to entering primary flight
training. Officer students enter the program directly. Primary con-
sists of 26 hours of flight training which is given over approximately
seven weeks.

All primary flying training is given in the T-34B aircraft. This
is a single-engine, all metal, low-wing, two-place tandem seated mono-
plane with retractable tricycle landing gear. Manufactured by the
Beech Aircraft Company, it is powered by a 0-470-4 Continental engine.
Primary flying training is given in two stages: Pre-Solo and Precision.

The Pre-Solo Stage consists of 11 dual instructional flights, one
check flight and one solo flight. The student is instructed in the
fundamentals of oood airmanshiu,. with emph-asis on the principles of
attitude flight, coordination of controls, smoothnyess, basic airwork,
effective use of trim tabs, and landing techniques. The student is
also taught stalls and spins, entry, recognition and proper recovery

- techniques.
The Pre-Solo Stage is supported by ten hours of flight support

(academic training) instruction in flight fundamentals, aircraft
taxiing techniques, emergency procedures, safety, field patterns, field
and area assignment and rules; and a pre-solo briefing and examination.

Prior to the first flight period of the Precision Stage, the stu-
dent receives one hour of flight support (academic training) instruc-
tion concerning the maneuvers that he will practice during this stage.
The Precision Stage consists of three dual and three solo flights.
The sixth flight is a final checkride on all maneuvers introduced in
the Pre-Solo and Precision Stages. During the Precision Stage, the
student receives instruction in and practices: precision landings,
precision spins, accidental spin recovery, unusual attitudes, wing-
overs, loops, and power-off spirals. Barrel rolls, Cuban eights,
hmmelmnans, and inverted stalls are demonstrated.

Primary flight training is supplemented by ground training in a
T-34 cockpit procedures trainer and a T-34 bail-out procedures trainer.
Students are required to complete this ground training prior to the
first period of actual flight.

The cockpit procedures trainer duplicates the T-34 cockpit interior.
Fach student is required to complete three and one-half hours of instruc-
ton in the dcvic". instructional emphasis is placed on the function,
location, and operation of cockpit instruments and equipment. This
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includes canopy operations and control locking devices, flaps, landing
gear, and checklists. Tl,e student must pass a blindfold check in the
device and a written examination on the material.

The bail-out procedures tr-.ining is an actual T-3 I aircraft. It
is secured to the ground in a cruise flight attitude. A net is mounted
alongside the aircraft. Students are instructed in the proper bail-out
procedures and are required to make two jumps into the net: one without
slipstream and one with the engine turning up 2,000 RPM to provide a
slipstream.

Flight Systems and Land-Sea Survival. After successful completion
of the T-34 portion of the program, all students next receive flight
instruction in the T-28 aircraft. Before proceeding to the T-28 pro-
gram, however, the student pilots complete a five-week instructional
unit called "Flight Systems and Land-Sea Survival." This is an aca-
demically oriented program and no flight instruction is given during
this phase of training.

The first four weeks are devoted to subjects common to aviation in
general. The topics presented include Basic Aerodynamics, Elementary
Air Navigation, Aviation Physiology, Meteorology, Power Plants and
Accessories, Mathematics Orientation and Physics Orientation. The last
week of instruction is on land-sea survival techniques. Overall, this
course consists of 20 hours of classroom instruction with examinations,
six hours of laboratory and field instruction, eight hours of practical
experience in deep sea survival and two days of practical experience
in a land survival exercise.

B Iasic Propeller. All students next receive 100 hours (66.3 dual
and 33,7 solo) of flight training in approximately 22 weeks in the
T'-2811 aircraft. 'The I'T=28B is a single-engine, two-place tandem seated,
all metal monoplane with retractable tricycle landing gear. Manu-
factured by the North American Aircraft Company, it is powered by an
R-1820-86 reciprocating engine. The aircraft is larger and mechani-
cally and electronically more complex than the T-34 used during primary
training.

During the Basic Propeller Phase, flight training is presented in
eight stages: Transition, Precision/Acrobatics, Basic Instruments,
Radio Instruments, Formation Flying, Night Familiarization, Day Navi-
gation, and Night Navigation. In addition, 65 hours of flight support
(academic training),are presented. The flight support program includes
two hours of training in cockpit procedures. This is given in tie
'1-2811 procedures trainer. The training covers the location and func-
Lion of the cockpit components and allows the trainee to practice the
various checklist procedures (e.g., prestart, start, and runup). Flight
support training also includes 22.8 hours of basic instrument and radio
instrument training. The instructional training is given in the T-28B
(Device 21121) synthetic instrument trainer. It covers attitude instru-
ment flight control and VOR, AI)F, and GCA approach and navigation p r o -

cedures in the 21B21.
..\Ater successful co,.mpletion of the basic propeller phase, U. S,

Coast Guard aviators receive further training in either propeller-
driven fixed-wing aircraft or in rotary-winc aircraft. Current Coast
Guard requirements dictate that approximately 40 percent of the
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student aviators emerge from the NATC program qualified in fixed-wing
aircraft. The other 60 percent become rotary-wing qualified. Nor-
mally, these requirements are met by volunteers for the specific
category of training.

Advanced Fixed Winq Training

Coast Guard students, who are pursuing fixed-wing qualification,
proceed to the U. S. Naval Air Station, Corpus Christi, Texas, for
advanced propeller aircraft training. Potential rotary-wing aviators
remain at Pensacola.

Advanced Propeller Training. The advanced propeller training
course is approximately 14 weeks long. Coast Guard students receive
125 hours of flight training. All flying training is conducted in the
TS-2A aircraft. This is a twin reciprocating engine, high-wing mono-
plane built by the Grumman Aircraft Company. The operational version
of the aircraft (TS-2A) is used principally for anti-submarine warfare.

Training is conducted in four stages:

1. Alpha. This is principally an aircraft familiarization
stage. It consists of seventeen and one-half (17.5) hours of pilot
and three and one-half (3.5) hours of copilot flight time. The student
transitions into the aircraft and receives a VFR, daylight checkout in
the TS-2A. Instruction is given on the aircraft's systems and its
flight characteristics. Training is also given on aircraft operations
and emergency procedures.

2, Bravo. Bravo Stage consists of 43,5 hours of 4,instrument
training. This phase is a complete instrument course. It begins with
basic instrument instruction and proceeds through advanced radio navi-
gation. Air Traffic Control (ATC) procedures utilizing all facili-
ties, voice communications, approaches, and emergency procedures are
practiced.

3. Charlie. Charlie Stage involves IS hours (8.7 pilot time
and 6.3 copilot time) of night familiarization flying. In this stage
the student practices night take-offs and landings in the TS-2A air-
craft, performs night cross-country flights (using IFR and VFR tech-
niques) and practices emergency procedures.

4. Delta. Delta Stage consists of 4IS hours of flight training
(25.3 as pilot and 19.7 as copilot). Inis is a tactical orientation
(day and night) coliCe. The studert receives instruction in, and
practices, formation flying and low altitude precision maneuvering and
visual navigation utilizing over water and over land techniques. Six
hours are devoted to over water navigation practice.

The advanced propeller syllabus is supported by 415.6 hours of flight
support training. This consists of: 14.5 hours of ilectures on flight
procedures for the TS-2A aircraft; 6.8 hours practice in the TS-2A pri-
cedures trainer, and 24.3 hours of synthetic instrument training in the
21113A trainer. All synthetic training must be completed prior to the
first flight in the aircraft.

A range of training is conducted in the TS-2A procedures trainer.
Procedures covered are pre-start, start, pre-tax", engine runip, take-off,
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post-take-off, pro-landing, landing, post-landing, secure, fire on
start, wing-fold malfunctions, taxi emergencies, engine failure on
take-off, runaway propeller, engine failure at altitude wit: restart,
fire in flight, electrical malfunctions, landing gear malfunctions,
hydraulic emergencies, and runaway trim tabs,

The student learns and practices his responsibilities for the pro-
cedures as both pilot and copilot in the proe•,;m,-s trai.ner and in the
aircraft. Synthetic instrument training in the 2,',.,lA parallels the
instrument flight practice given in the aircraft.,

Upon completion of tile advanced propeller .h.-, U. S. Coast
Guard students are graduated as rated fixcew-caý ýviators. Aviation
Cadets are also commissioned, The Coast Gukcc sfudent graduates with
apprcximately 250 hours total flight time.

Navigation Training. After completion of the U. S. Navy Aviator
Flight Training Program, the Coast Guard fixed-wing aviator is required
to attend the Naval Air Advanced Training Command's "Naval Aviator and
Naval Flight Officer Navigation" course at the Naval Air Station,
Corpus Christi, Texas. This course is three weeks long for the Coast
Guard aviator.. The aviator receives 52 hours of inflight navigation
training (no aircraft control time) consisting of:

1. Sixteen hours of day point-to-point celestial navigation.
This includes familiarization, use of celestial lines of position and
wind stars, celestial sights, dead reckoning navigation, drift reading,
no-wind plotting, radio bearing, and log and chart keeping.

2. Eighteen hours of night point-to-point celestial navigation
which features night practice of the techniques and procedures listed
Il)ove.

3. Six hours of shipping surveillance. This flight is designed
to introduce the student to a typical patrol type mission requiring
accurate DR'navigation. Radio fixing. is accomplished using any pre-
viously learned methods: i.e., celestial, radar, LOWAN, or xadio aids.

4. Six hours ASW/SAR. Fssentially the same type of practice
as noted immediately above is given. In additi*on, two types of geo-
graphic search, the geographic square and the parallel sweep search
(ladder search) ar flown. Vose course control is stressed.

5. Six hours patrol. On this flight, the student constructs
and flies a patrol pattern for a designated area. lie makes use of
all previously learned tactics and techniques. llectronic-counter-
measures are introduced,

The last three flights (i.e., 3, 1, 5 above) are normally flown
over water except for the search patterns introduced on the ASW/SAR
flight. These flights also may be flown either day or night.

Ro ta ry -Winq Train" a

U1. S Coast Guard students who are to receive rotary-wing training
enter into such training after completion ,of the basic propeller
syllabus. All helicopter pilot train ing is conducted at the Naval Air
Station, Pcnsacola, Florida.

14t



-; -- ------. ~ - -'-..---, ==-----illl- -- -

A L• . .. ..'' . -_, - ...=T-• . .. . . . , ..-. .,t ..- '.

Pre-lHelicopter Instruments. The first course for the helicopter
student pilot is "PreIleiioter Instrument Training," The course is
four weeks long and includes 20.0 hours instrument flying time in the
'-28B aircraft. The purpose of the course is to provide advanced

fixed-wing instrument flight training for the helicopter student pilot.
The course includes a review of basic attitude instrument flight

techniques under full and partial panel conditions. Additional
instruction is given in ATC procedures: voice communnications; ATC
clearances; departure procedures; enroute navigation; holding, arrival,
approach, missed approach; and emergency procedures. VOR and ADF navi-
gational and approach systems are used.

Flight instruction is supplemented with eight hours of instruction
in a synthetic instrument trainer, Device 21321. This is being increased
to twelve hours, Insofar as is practicable, students are scheduled to
practice material in the 2B21 just prior to an appilcable flight. If a
student fails a period in the 21321, the Squadron is notified. If he
fails the subsequent flight in the aircraft, he receives a two-hour
review in tile 21121 and then receives a recheck in the aircraft.

After completion of the pre-helicopter instrument flight course,
the rotary-wing student pilot receives helicopter training at Ellyson
Field near Pensacola, Florida. The student receives a total of seventy
hours of flight instruction in two helicopters. He]icopter training
is divided into four stages: Primary, Advanced, Operational, and
Instruments. The last three stages occur in the Advanced Helicopter
Program.

Primary Helicopter Trainii2 . In the Primary Stage the student
receives 20 hours of fliFghtinstruction in the TI[-57A aircraft.
"lhe 1f1-57A is a single-rotor, two-bladed helicopter with a turboshaft
engine, skid-type landing gear and dual flight controls. Manufacured
by Bell Helicopter Company, it is powered by a single 250-C18 Allison
engine.

In the Primary Stage tile student is taught the fundamentals of
hellicopter flight. lIe learns the preflight cbr-'k, cockpit check,
starting, runup and shutdown procedures,; heli, "r flight controls,
RPM control; hoverinp, vertical, forward, and sideward flight; turns,
climbs and descents; air taxi anu air taxi procedures; clearing turns
and emerCency procedures. Of the 20 hours of flight training, the
student f:lies 3.6 hours solo.

Advanced Hlelicopter. In thle Advanced helicopter training program
the student pilot completes the remaining three steges of training in
either the "1'11-3.1 or the Tll-i helicopter.

The 1'11-34 is a rour-bladed miain rotor and tail rotor helicopter
with two ma.n wheel landing gear and a small tail wheel. Tile aircraft
is equipped to carry external sling loads. Manufactured by Sikorsky
?ircraft Company, it is powered by one R-1820-84A engine. The TII-34
aircraft is being phased out of the training program as procurement
permits its replacement by the 111-1 helicopter.

The Il-I aircraft is a single-rotor, two-bladed helicopter shaft-
driven by a gas turbine engine. Torque is counteracted by a two-bladed
ta I rotorio mounted on a tail Iboom. The aircraft, mannufacttired by Bell
Ilelicopter Company, is powered by a 153-L-11 engine.
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In the Advanced Stage the student pilot transitions from the TII-57A
into the TIl-I or '1'lI-34. lie learns flight handling characteristics and
receives 15 hours of flying training. Flying training is all dual.

Iuring the Operational Stage the student learns the operational
capabilities of the helicopter, lie is given 15.5 hours of flight train-
ing in which he practices performance of operational missions. Training
exercises include maximum load, rough terrain, hydraulic hoist, and
external cargo operations. Training missions are flown both during
the day and at night.

The final stage of training is the Instrument Stage. The student
pilot completes 19.5 hours of flying training in which he learns to
adapt his fixed-wing instrument skills to rotary-wing aircraft. The
flying training begins with basic attitude instrument flying and pro-
gresses through radio navigation, ATC procedures, departures, clear-
ances, approaches, holding, missed approaches, and emergency pro-
cedures.

The Advanced Helicopter flying training program is supported by
21.5 hours of flight support subjects in addition to academic sub-
jects. Tihe flight support includes 6.5 hours of instrument flight
training in a synthetic instrument fright trainer (Device 2B18 which
simulates the 'I"11-11 helicopter). All synthetic training must be com-
pleted before the student starts the instrument phase.

Elimination Procedures

If a student fails a checkride at any point in the program, his
record is reviewed by his Flight Instructor, the Flight Leader,
Flight Operations Officer, and Training Officer. Any of these indi-
viduals may recommend elimination. The usual procedure, however, is
that they recommend one or two (maximum) extra flight periods and a
recheck. If the student fails a recheck, the Squadron Commander con-
venes the Student Pilot Disposition Board. This Board may award up
to two extra periods and a recheck or it may eliminate the student.
Over 50 percent of those appearing before this Board are recommended
for elimination. The number of students disposed of in this way,
however, is small.

Qualities of Graduates

At the completion of the NATC program, the aviator is a competent
pilot although lacking in in-depth experience, lie has been awarded
a military instrument rating, lie understands basic navigational tech-
niques and principles and has learned to apply these in the training
aircraft. Fie is apparently not well-qualified in low level over water
instrument work nor in SAR procedures. The fixed-wing pilot has no
experience in executing aerial drops to the surface of the water nor
is he familiar with techniques for operating the aircraft on water.
Similarly, the rotary-wing pilot has had no water work and no exper-
ience in hoisting from a boat moving over the water. lie is also
deficient in operating from confined areas. In the next section
training requirements are presented which more fully delineate train-
ing required upon the aviator's entry into the Coast Guard.
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COAST GUARD TRAINING

The Coast Guard aviator leaves NATC qualified in either 1EN~ or mv
aircr~aft. At this time, hie is assigned directly to a Coast Guard Air
Station. fie may then enter into a training program at the Air Station
or hie may be sent to the Cozast Guard' s Training Section (TRASE-C) at
Mobile, Alabama, for further training.

Within the Coast Guard, the aviator generally begins his flying,
career by transitioning into the same aircraft category (EN or RN) as
the one in which hie holds his initial entry qualifications. Thereafter,
hie may be exposed to a number of different flying training experiences
both for general proficiency training and for SARl proficiency training,
as well as for transitioning to new aircraft or qualifying in the other
category, The major categories of aviator training within the Coast
Guard are described briefly below.

Transition Training

The objective of transition training is to que&lify an aviator already
qualified in one type aircraft within a category into a new aircraft of
the same category (i-e,., EN~ to ENY or RN to RN) . In most instances,
transition training programs are designed to qualify the transitioning
pilot as a copilot in the new aircraft. Transition training may be
accomplished either at TRASEC or at the Coast Guard Air Station. No set
poilicy determines the locus of training.

H111WO astinTaiig For initial site activ-ati on, 111113F transition-
training was giveni- 11152A qu7lified aviators by TRASIIC instru-,tors ~ti
specific Coast Guard Air Stations. Present plans are that all subse-quent
11113F transition training will be given at TRASEC only. The. principal inputi
to the transition program will continue to be seasoned CG aviators already
holding 111152A designations--although newly designated (by NATC) rotary
wing aviators may be transitioned into t-he aircraft. Currently, transi-
tioning pilots are given 36,0 hours of flight instruction (ai rcraft control
time) and log an additional 16.5 hours of special crew time in the program.

111152ATransition Trainiu- Transitioning of RW designated aviators to
the opjhlot level in tie 111I-152A aircraft may be accomplished either at TRASEC
or at the avirator's unit of assignment, Normally, inputs to the program are
newly designated RN1 aviators from NAT'C. Direct commission RN% aviators may,
however, he transi ti oied to the I11i52A. The transition programl at TRASUC
provides 31 hours of flight training, 1111522A transition training programs
at the various Air Stat ions provide varying filight time ranging from 7.5
hours to 47,S5 hours -

IHUlME Transition T-raining II~l]6l3 transition trainijng is treated
s imi alan v to 111152ýA training . It may he given the nlew FIV avi ator at hiis
station or at TRASKC, Twqenty-fiwý hours of flight instruction are given
at TRASEC 1:1ight hours range from 9 hours to 214.5 hours for copilot
designation at the variouis Air Stations.

[IlCl3Oi Transition Training. InIputs to IIC13011 training imay he new FIV
aviators or pilfots 75-tiFgWW(i ini the lIP iE, No liC13011 transit ion training
is giveon at TRASE-C. This is handled by the Air Stat ions in varioIs way-s.

:17



(1) The transitioning pilot may receive all of his transition
training, including ground school, at the station prior to designation
as a copilot. Probably LO - 15 hours flying time will be given.

(2) lie may receive some of his training at the station with
additional training purchased from the Marine Corps or from the Air
Force.

The El Toro (California) Marine Air Station provides ground
school training plus 30 hours of C130E simulator training, This is
devoted principally to the practice of procedural aspects of flying
the C130E. Flight training is given at his home station and the
differences between the C130E and HC10B are acquired by the aviator from
study of the flight manual.

Sewart Air Force Base conducts a formal course of training which
includes ground school, 30 hours "f C130E simulator training which
emphasizes procedures, and 45 hcurs of C1301 flying training. A quota
for 12 Coast Guard pilots per year is available from the Air Force. U
Depending largely on time considerations, the student pilot may
transition into the HC13OB at his home station, fly operational missions
as a copilot and subsequently be assigned to Sewart for the formal course.
This will occur before he receives a first pilot (FP) designation.

Qualification Tra.ning

The overall objective of qualification training is to qualify an
aviator already rated in one category of aircraft (e.g., RW) into the

-- other category (i.e., FW). All stations and TRASEC may conduct qualifi-
cation training to designate RW aviators as copilots in one of the fixed
wing aircraft. Qualification training of fixed wing aviators to RW
aircraft may, however, be accomplished only at TRASEC (1). In addition
to providing training for control mastery of the aircra t. additional
training is usually required to prepare the aviator for acquiring an
instrument rating in the new category of aircraft in accordance with the
provisions of the Coast Guard Air Operations Manual (1, paragraph 303).
If instrument training is not given during qualificatTon training, it is
subsequently given as part of the first pilot syllabus at the Air Station.
Inputs to qualification training programs generally are experienced Coast
Guard aviators acquiring dual qualifications (i.e., designated in both.
categories of aircraft).

11113F Qualification Training. Currently no qualification training is
given in the 111I13F ai'c7aft. Plans are that RV aviators will first qualify
in the 111152A aircraft, fly it operationally, and subsequently transition,
depending on service needs, into the HH3F. t

HHS2A Qualification Training. All 11H52A qualification training is
accompfihe-d at TRASEC. fhe present program of instruction features 78
hours of flight instruction plus academic instruction on the aircraft's
systems.

lIU16E Qualification Training. Usually, HU16E qualification training
is conducted a- ~l-•- i•• air station. It may also be conducted at
TRASEC where 88 hours of flight training are given.

.IC130B Qualification Training. This training is conducted in the same
way as transitio trainin-giT'icis described above. TRASEC currently has
no facilities for HC130B training.
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Upgrade Trai ni K

Upgrade training is conducted for assigned aviators at all Air
Stations. Its objective is to prepare the aviator for progressively
higher designation in type. The typical progression, is copilot (CP)
to first pilot (FP) to aircraft commander (AC) in the particular type
aircraft. Requirements for designations are stated in the Air
Operations Mwwal (1). They are summarized briefly here.

"For CP designat-ons in type, the aviator must hold a valid instrument
rating, complete a transition or qualification course as described
above, and complete a written examination concerning communication pro-
cedures, federal air regulations, local flight rules, and standard SAR
equipment

For FP designation, the aviator must have fulfilled the requirements
for CP designation, hold a valid instrument rating in the category of
aircraft involved, and have not less than SO0 hours' total pilot time.
lie must also complete a locally prepared flight syllabus (see above for
H-l3F transition training) and a written examination covering:

* SAIl directives and publications
. Technical directives and publications -

Pertinent CG Manuals
* Commandant's instructions

Weight and balance
* Cruise control and fuel management

Ground security of aircraft while away from home unit
Before being designated as a first pilot in type, the student aviator

must demonstrate his flying proficiency to a check pilot. This includes
the following specific items as they are applicable to the aircraft involved:

Ground and water handling
All normal flight maneuvers (day and night)
Instrument operati ons
Emergency procedures
Maximum performance maneuvers
Assisted take-off for MN aircraft
SAIl procedures and techniques
Cruise control and fuel management

For aircraft commander designation, the aviator must have fulfilled all
requirements for CP and FP designations, The FW aviator must also have at
least 900 hours total flight tame with 250 hours in fixed-wing aircraft.
The RN aviator must have at least 700 hours total flight time, with 150
hours in rotary-wing aircraft, lie must also complete a locally prescribed
flight syllabus and complete a written examination covering:

The Air Operations Manual, CG 333, (L)
National SARl Manual, CG 308 (2)
Aircraft Emergency Procedures over Water, CG 306 (3)

1 For initial activation of H11317 units, HH52A aircraft commanders were
transitioned as IIH3F aircraft commanders rather than to the CP level as
would normally) occur,
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. All current unit and district directives and commandant's
instructions

. Relevant technical data and publications
*Applicable operations and communications plans

In addition, the aviator upgrading to aircraft commander must
demonstrate the ability to:

. Exercise flight discipline and aircrew rupervision
- Execute all types of SAIL missions, including duty as on-scene

commander
. Execute all other types of missions normally performed by tile

unit
A flying proficiency check is also required before aircraft commander

designation. This includes demonstration to a check pilot of proficiency
in SAR procedures, instrument procedures, emergency procedures, and
maximum performance maneuvers with the aircraft.

Local commanders may expand on the basic requirements as necessary to
insure required levels of aviator proficiency for that station, Training
sessions for upgrading aviators are scheduled and conducted when time and
personnel are available. Both the instructors (who must be designated as
Aircraft Commanders) and the trainees fly operational SAR assignments during
the same period that training occupies. Training in this case is sporadic
rather than systematic and generally requires a length of time coincident
with the trainees acquiring the necessary number of flying hours for the
higher designations, The number of flying hours for upgrade training varies
by aircraft and by station.

Recurrent Training

However designated, all Coast Guard aviators on active flying assign-
ments are required to fly a minimum number of hours annually for training
and a minimum number and mix of instrument approaches (1). These are
normally flown at the station.

Flight Chezks

The flight checks prescribed by the Air Operations Manual (1) may also
be considered as training experiences. These include annual instrument
flight checks and standardization flight checks.

All aviators prior to issuance or renewal of an instrument rating must
successfully complete an instrument flight check in each aircraft category
in which he is designated. lie must demonstrate to a member of the unit's
Flight Examining Board a degree of skill which is commensurate with the
requirements of the Federal Airways System and Coast Guard Operations. i

All pilots holding FP or AC designations must also successfully complete
annually a standardization flight check in each tr'pe aircraft in which he
is designated. The purpose of the check is to insure that the pilot is
maintaining his basic aeronautical skills using approved standard procedures.
The standardization check is basically the same as the IP or AC designation
flight check with emphasis on emergency procedures and maximum performance
maneuvers. If the unit has a primary SAR mission, the FP and AC must also
complete a SAR procedures standardization flight check annually. The purpose

so
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of this check is to insure that the individual pilot is maintaining his
ability to execute procedures that may be requir'ed for the successful
prosecution of SAR missions. Frequently, the two checks are combined
into a single flight for pilot demonstration of required proficiency
to a member of the unit's Flight Examining Board. Where non~standard
procedures or flying deficiencies are observed, corrective suggestions
are made.

Standardized flight checks may additionally be conducted by TRASEC
instructors. Annually, these instructors visit the various air stations
to observe inflight the vviator's control of the aircraft and perform-
anct of SAR procedures. If time is available. the TRASEC instructors
will fly with all assigned aviators. If it is not, their standardization
visits will focus on performance by members of the unit's Flight
Examining Board and its watchstanding aviators. These visits also pro-
vide opportunity for rotary-wing aviatvr's to practice maneuvers (e.g.,
full autorotations) which are otherwise prohibited.
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TRAINING REQUIREMENTS

This section is concerned with training requirements for Coast
Guard aviation. The essential question of interest is, "What must
Coast Cuard aviators learn in order to be proficient SAR pilots?"
The answei to this question may be found by comparing the skills
and knowledges of pilots entering a given training program with
those required for subsequent proficient performance of SAR missions.
This section delineates and discusses aviator training requirements
based on these considerati,'ns.

INTRODUCTION

The summary description of the SAR mission reveals that the Coast
Guard pilot must be highly skilled in aircraft control. lie must re-.
spend quickly and appropriately to a variety of rapidly changing
external events. Performance of aircraft control tasks must be time-
shared with a variety of other funictions such as decision making and
supervisory activities, performance of normal and emergency procedures
for the aircraft, and accomplishment of navigation and communications
tasks. The aviator must make decisions for his own aircraft and fre-
quently for other craft pairticipating in a given operation, in addi-
tion, he must possess a considerable array of background information
relating to operation of the aircraft, SAR equipment characteristics,
and SAR p,'ocedures. Prop' this )hpkkground he must be able readily to
retrieve specific items to bring to bear on aspects of particular SAR
cases for decisions concerning continuing or altering given courses of
action.

The immediately preceding section described briefly the skills and
knowledges of aviators newly entering the Coast Guard from the Naval.
Air Training Command. As a group, these aviators lack in-dept:h flying
experience, and have had very limited exposure to SAR operations. Never-
theless, they have learned basic control relationships for aircraft
within a given category, are generally knowledgeable in flying performance
requirements for that category of aircraft, and hold a valid military

insrumntrating.
As an overview of this section, the principal training required for

those new aviators is concerned with learning power plant operation,
normal and emergency procedures and, in general, the response and handling I
characteristics of the new aircraft pltus leprnlng aircraft control for the
accomplishment of SAR maneuvers. They must also acquire background
knowledge for SAR planning and SAR accomplishment and otherwise acquire
expertise for operational flying. For seasoned aviators undergoing transi-
tion or qualification training within the Coast Guard (i.e., converting
their skills for flying aircraft of a new category), the training required
falls essentially into the same categories, with the probable exception
of the requirement for instruction to acquire background SAR knowledge.
For the fixed wing aviator converting to rotary wing aircraft, additional
time will be required to learn basic control relat ionships and control
dependencies of rotary wing aircraft so as to make coordinated and smooth
control inputs for the performance of SAR maneuvers. ror the aviator
upgrading in type aircraft,, the principal training job is concerned with
provisions for guided practice for the progressive refinement of his
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aircraft control skills for specific pu-osos and/or acquisition of the
necessary experience base for effective dccision making in the operation-

The remainder of this section discusses Coast Guard aviation training
requirements. At the outset, It should be noted that there is no one set
-f training requirements for Coast Guard aviation. The minimum number is
the product of the number of positions to be filled in the aircraft and

me= the number of aircraft types in the inventory.
Development of the specific instructional programs that will be re-

quired for training aviators for specific duties in aircraft is rot within
the scope of the present stud>'. Rather, its purpose is to analyze Coast
Guard aviator training requirements in order to determine functional
requirements for flight training devices or simulators nocessary to supl..

-_=- port the Coast Guard flight training program. in considering whit the
desired (or required) claracterisdics of synthetic flight training equip-
mont should be, cognizance has been given to existing training programs
in which synthetic equipment night be used as wel I as to possible future

- training programs thet might be devised. Consequently, the training
-- requirements described in this report are intended to stand as pillars
. - for Coast Guard aviation training from which subsets of more specific
_- terminal performance objectives may be derived for subsequent use In

traiiniing program development.
- The training requirements information presented in this section wos

developed in the following way. First, a composite listing of the tasks
required of Aviators to perform SAR missgnnq wnc compiled. TI%_½ 1 4 .ti'tg
emphasizes the common elements of performance across the four SAR aircraft.
Specific performance vawrations required as a function of the particular
aircraft were, however, identified. Also, performance variations that
arise as a function of situational elements (e.g., condition or nature of

-• the object of the SAR operation and the specific SAR 1)rocedure required
-- - and environmental influences on performance) were considered. Wherever

1possible, standards for performance were identified. Skill and knowledge
requirements and aviator interactions with equipment and personnel were
also identified. This composite SAR task inventory is presented below.

The task inventory was used as a basis for identifying six broad

- the text in terms of component skills requiring training and in terms of
- incluston in transition, qualification or proficiency training programs.
- The trainee's previous aviatt.on experi.einces were considered in discussing
- the specific training programs The requirements are also considered in

tthe I ight of "best" mode of training for their accomplishment, i . e.,
--- --a,:demc, synthetic, or flight training. These latter cons i derations

- - were largely made on a judgmental basis stemming from the previous back-
ground experience of the research team in aviation training, simulation
capabilities and uses, and training technology. Assistance in making
these judgments was also provided by a consultant of the Institute of
Aviat ion, at the Uiniv~ersity' of Ti linoi s

SAR TASK INVENTORY

Table 4 sumillarizes the tasks involvled in the performance of SAR.
missions. Column I delineates the essential behaviors which a Coast Guard

Saviator must exhibit to perform the tasks. Equipment, materials, etc.,
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COMPOSITE SAR TASK INVENTORY

Task Cues/Equipment Involved Comments/Qualifications

1. Receive notice of required Notification may be given on
SAR flight, ground or over communications

radio if aircraft already
airborne.

2. Obtain available information -- Coordinate with Operations
at-out case from local Officer for type of case, nature
operations, of distress.

3. Determine location of dis- Identify location on aero- If already in flight, receives
tress area from data nautical charts, maps. location information over
available, radio.

4. Obtain information concern- Read and interpret weather Coordinate with operations or
ing local, on-scene and maps or verbal or written local weather center.
enroute weather, weather summaries.

5. Evaluate weather data for Correlate weather information Consider extremes of tempera-
implications for flight and/ with aircraft weather capa- ture, effects of wind, humidity,
or ability to execute re- bilities. precipitation, rough air, etc.,
quired SAR procedures. on aircraft performance capa-

bilities. Visibility restrictions.

Requires knowledge of weather
capabilities of the specific
aircraft and the effects on air-
craft performance of different
weather conditions.

6. Determine aircraft/crew Compute fuel required, weight Coordinate with engineering
performance requirements of aircraft. Order extra or section, ground crew. NOTE:
to accomplish required less fuel. Read and interpret fuel load computation may not be
mission, aircraft performance tables in required at some air stations.

flight manual.

7. Devise initial flight plan Use charts to identify optimum --
ard/or revise flight plan routing for conditions. Identify
as required. enroute navigational facilities,

alternate airfields, mandatory
reporting points. Location of
warning or restricted zones, etc.

8. File flight plan.

9. Plan search.
Review imposed search Develop or revise plan in Consider size, type of object;
requirements or accordance with CC 308 (2). rate and direction of object
- Plan search accomplish- special instructions. Assure movement on water over time; sun,

ment. plan considers all pertinent wind lines; object visibility
- Define search area and factors that will affect search, characteristics; on-scene weather

compute boundaries. and visibility; sea state, day/
- Select appropriate search night operation and other factors

patterns, which will affect POD. Specific
- Determine best direction knowledge of aircraft capabili-

of travel through/in ties for the specific operation
search area. is required. Knowledge of capa-

bilities of SAR gear (e.g.,
flares for night operations) is
required.

Plan aircraft intercept Review CG 306 Q)for ditching IIU16E and lICl30B aviator require-
mission, procedures. Review published ments.
- Determine location of ditch heading information.

distress.
- Plot intercept position

and time.

10. Plan rescue. Review case data. Determine If rescue via IlUI6E is required,
if confined area landing will obtain required authorization
be required. Determine ade- before take-off. Consider re-
quacy of standard SAR gear or quirement for JATO bottles.
order other gear.

(Continued)
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Task Cues/Equipment Involved Commenr. 'c.iicat ions

11. Cumpare aircraft/crew capa- -- Coordinate with * •r;ttlos, SMC
bilities with mission require- as required.
ments. Conclude feasibility
of accomplishment or initiate
modifications to plan.

12. Review/recall OSC duties if Ascertain operating radio fre-
a requirement of the mission. quencies to be used on scene.

Obtain identity of other units.

13. Assure aircraft ready for
flight.
- Verify fuel loading com- Check quantity. Coordinate with ground technicians/

plete. operations.
- Check weight and balance Determine values. Compare with

of aircraft, flight manual to identify possi-
ble effects on aircraft per-
formance.

- Check all required equip- Determine operating status of Coordinate/supervise crew members.
ment available, all necessary equipment-read

maintenance sheets. Assure all
SAR gear on board and properly
stowed.

14. Perform preflight checks.
- Perform exterior inspect- Inspect exterior structure of Supervise copilot and crewmen.

ion. aircraft checking for visible Verify completion. NOTE: Com-
leaks, security of inspection plete inspection may have been
doors and panels and presence accomplished previously by ready
of foreign matter (e.g., snow, crew.
ice) in accordance with flight
manuals.

- Perform interior inspect- Check cargo, seats, miscel- Supervise crewmen.
tion. laneous equipment secured.

15. Brief crew if required. Briefing statement to be read --

to crew, may be provided.
Briefing may be given later
over ICS.

16. Assure all crew members in Check visually and/or by ICS.
place.

17. Perform before-starting In accordance with flight Coordinate with copilot/crew as
engine procedure. manual: Check personal gear, appropriate. IICI3OB: Coordinate

verify all switches and con- with flight engineer.
trols in proper position or
set as required/desired.

18. Perform engine starting In accordance with flight IICI30B: coordinate all actions
procedures. manual, use starters, boost with flight engineer. Start

pumps, speed selectors, etc., with internal or external power
as required. as required.

- Land. Monitor engine instruments Note temperature effects on
for correct indications. Use engine start times/indications.
correct starting sequence for Verform engine emergency proced-
multi-engine aircraft. RW urea if required. 11113F: perform
aircraft: engage rotor ob- emergency rotor engagement pro-
serving wind velocity restric- cedures as required.
tions.

- Water. In accordance with flight May be required for both RW air-
manuals for 111152A and 11113F. craft (see above).

19. Perform Before-Taxi Pro-
cedures.
- Check aircraft ready for Lock pins, wheel chocks, Coordinate with ground crew.

movement, ground static wire removed.

- Perform checklist items. Check/set radios, controls, Coordinate with crew.
instruments as required by
respective flight manuals.

(Continued)
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Task Cues/Equipment Involved Comments/Qualifications

20. Taxi aircraft.
- Land. Perform taxi checks in Condition taxi procedure for high

accordance with flight gross weights, wind from any
manuals, direction with variable intensizy.

- Water. Perform Aln accordance IIU16E, 111IS2A, fl13F aircraft:
with flight manual/standardiza- Observe wind direction, waves,
tion instructions, direction of swell, obstacles in

water. Coordinate actions with
copilot.

21. Receive take-eff instruct- Communications radio(s) tuned
tions/clearances from con- to tower frequency.
trol tower.

22. Execute take-off. Perform required power/instru- Type of take-off is conditioned
ment checks in accordance with by visibility, land versus water,
flight manuals. Adjust power. gross weight, density altitude

for helicopter, clearances avail-
able, wind direction, velocity.

Rotary Wing Aircraft - Land

a. Normal take-off to a Establish low hover. Check Perform at moderate gross weights
hover, engine instruments, flight and altitudes.

controls and CC trim. Main-
tain heading with pedals.
Increase airspeed. Coord-
inate controls. Adjust power
to establish rate of climb.
Perform in accordance with
flight manual.

h. Perform maximum per- Check wind direction and area Perform when operating from res-
formance take-off, clear. Increase collective tricted areas where obstructions

smoothly to maximum power to surround the site. Requires suf-
climb vertically or nearly ficient power to hover out of
vertically. Monitor clear- ground effect. Training for ship-
ances visually, board operations required. In

operational setting, pilot may
attend to LSO hand signals.

c. Perform running take- Turn helicopter into wind, lower Perform under conditions of high
off. collective to minimum, advance gross weight and high density

throttles, increase collective altitude. Attempt only on smooth
and apply forward cyclic to surfaces and into wind.
start ground run and obtain
take-off speed. Use pedals to
maintain directional control
during ground run. After
translational lift attained
use cyclic to become airborne
and increase collective for
maximum power. Establish climb.

d. Perform crosswind May be performed same as other Crosswind take-off prohibited
take-off, take-off with qualification of where wind excessive.

displacing cyclic into the
wind.

e. Perform instrument Perform when visibility restricted
take-off. by precipitation, low ceilings,

night time or dust, snow or water
being blown by rotor downwash.

(1) Normal instru- Align helicopter with desired
ment take-off, take-off heading. Use col-

lective smoothly to attain
hover. From hover, change
pitch, apply power and main-
tain level bank attitude.
Cross check vertical velocity
indicator and altimeter for
positive climb indications

(Continued)
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Table 4 (Continued)

Task Cues/Equipment Involved CommentslQualil'ications

22. Continued.

while accelerating. Reduce
power and adjust attitude to
maintain best rate of climb
airspeed.

(2) Running instru- Perform similar to running visual
ment take-off, take-off until airborne, then fol-

low procedure above.

Rotary Wing Aircraft - Water

a. Normal take-off. Adjust controls to accomplish Frequently will be accomplished as
vertical lift-off to hover, an Instrument Take-off. Use

caution to avoid water ingestion
into engine(s). Running take-off
from water may be made under
emergency conditions.

b. Establish take-off Perform power checks following
hover as applicable, procedure detailed in flight

manual. Read Ng, Nf, torque.

Fixed Wing Aircraft

a. Initiate take-off Advarce throttles, steer air- Observe visually for hazards on
roll. craft down runway. runway. Adjust take-off run for

high gross weight. JATO may be
used if necessary. Observe wind
direction/velocity.

h. Execute water take- Coordinate controls. Use Observe visually for hazards,
off (lIlilJ61 only). power differentially to main- water conditions. Qualify pro-

tain lirectional control. cedures for different intensities,
and directions 6f wind. Coordinate
closely with copilot.

23. Transition to forward RW: Use cyclic to obtain Perform emergency procedures as
flight, forward speed from hover, required.

FIV: Read take-off speed
attained.

24. Establish climb configur- Monitor all instruments for pro- ..
ation. per indications. Refer to climb

data in flight manual for best
climb airspeeds.

25. Perform post-take-off In accordance with flight manual --
procedures. for the aircraft.

2h. Monitor area outside aircraft. Observe visually for hazards.

27. Tune communications/navi- Use radio control heads to flay require coordination with
gation radios as required. tune to appropriate fre- radioman depending on communi-

quencies. Adjust volume con- cations band(s) used. illlS2A co-
trols. Identify stations pilot normally perforrms com-
from appropriate publications. mniications tasi.s.

28. Communicate with control Report departure details. -

tower/operations as re- Request departure instructions,
quired. clearances, weather data.

29. Request/receive departure Communications radios plus -- -'

instructions as appropriate, adjust controls to assume re-
quired altitude, airspeeds,
headings.

30. Determine initial cruise Monitor altimeter.
altitude reanched.

31. Level off at desired Adjust controls, trim air- Winds aloft.
altitude and airspeed. craft.

FW: Set autopilot.

32. Turn aircraft to initial Adjust controls to accomp- Winds.
heading as noted on flight lish desired turning pro-
plan. cedure.

(Continued)
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iabLe 41 (Continued)

Task Cues/ Equipment Involved Comments/Qualifications

33. Continue cruise. Monitor engine, flight Winds aloft from variable direc- -
instruments. Adjust con- tions, intensities, rough air,
trols as necessary to rnain- gosts.
tall" course. NOTE: Crew may be required to -

maintain lookout for object of

_______prior searches.

34. P,,-fjrm ýnroute navigation.
Perforis radio nivi- TACAN, VOl, AlD( receivers TACAN not installed in all 111152A
gation. tite radios to and associated instruments. aircrart. Note 101152A VIIF comnuni- _
approps late facilities, Communications radios. Use cations 1imitations when VOR is
identify facility, adjust power/controls to change air- used.
aircraft controls to craft states, positions as Make appropriate wind correctios,.
follow radials, make nec- necessary. Monitor flight,

•- essary wind corrections, engine, navigation instr.i-
identify navigational ments. Plot positions on-
intersections, identify appropriate charts.
station passage, report
as necessary. Maintain
data on aircraft posicion.

b. Perform automatic navi-

gation (11l1P).
Program computer for des- Navigatic computer and Pilot may use map display unit to
tination and alternates map disp. uait. provide position information on
if not done previously, map (permanent copy may be scribed).
Select appropriate in- Doppler navigation available,
puts, read out position- through computer only.
al data.

c. Use navigational features See flight manual for 11113F,
of flight director group IICI30A. Make necessary con-
for steering, heading trol adjustments.
data.

d. Fix position by LORAN Request "l.O'AN readout from Not available an HHS2A.
readout. radiomar, plot oer LORAN char.

to determine position.

e. A4.:ornpl ish navigatini Idenrtify laindmsarks, to- rain
by refe,.-ence to exterinal features for position isrfor-
visual Ieatarr;s (pilot- mat ion. ,ontrol aircraft to
sgt). track terrain features for

nav'igat iol plJrposes,

f. Perform radar navigatiot,. Locate prominent land features Radar not currently available in
by radiar. Crrelate with map ItIS2A. Radar may also be used for
""ta. searcch or weather surveillarce. - I

Operated by aviator routinelyS~only in 11117F. -

g. Perform dead reckoning Use clock, keep time distance,
navigation. track.

th. Use auxiliary navigation
capabilities,

Re "eive DF steers from Commuricatiors radios, adjust
othar craft, controls n.o asls•me required

head ings.
Receive radar vectors Communications radios, adjust
from ships, ground cons rot1 to assumie required
radar stations. headings.

- Take bearings with air- Communications radios, adjust
craft radio direction- controls to assueme r(quired
finding capabi I '.ties. heading'.
F-V: Use IFF inter-
rogator group to locate
distressed aircraft as
appropriate.

i. Perform donplec navi- Front jistrument panel. Coordinate ,ith navigator to up-
__....s•t io~n. dlate dopplesr. •'--

(Continued)
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_Task Cues/lquipment Involved Comment s/Qaul ir icat ions

3S. Determine aircraft has Read position plots, navi-
arrived at initial mission gational computer (11I13F) for
area descent point, arrival information. Sight

other craft.

36. Prepare and transmit Draft arrival message for Coordinate with radioman to send
SITRIE. transmission over communi- message. Static, attenuation of

cations radio to operations radio ranges.
in accordance with C, 233 (9)
requirements ___

37. Brief crew on mission ICS, briefing checklist as
requi rements. alU'opri ate.

38. Descend to mission altitude. Perform predesccnt checklist Wind directioný visibility, sea
D- lescend visually, or for the particular aircraft. conditions, object characteristics

pofr ntumont Ajscotl to descendl. uli determine "proper" altitude.

descent. Monitor engine instruments. If visibility poor, rotary wing -
Monitor safe rate of descent, aircraft may perform the beep to
attitude indieator, etc. a hover maneuver to descend to a

lower altitude.

39. Level off at desired altitude. Observe radar/baromotric --

Iitimeters. Adjust controls.

-40. Establish -cruise configur-- Adjust attitude," airspeed, llCl3o may feather the two out-
ation for search. Trim air- altitude. Use ICS to position board engines to prolong

Lcraft, observers for search. In- endurance in search. -

struct crew on how to accomp-
lish search (how to report
siphtings, when to drop
markers, etc,). _

41. Evaluate on-scene weather Visual assessment. May Extremes of sea state, wind of
condition for ability to recuiro use of communications variable velocity, direction,
comply with search require- radios, clouds, sun line, etc., will
sments. affect ability to perform search

tasks,
- Advise RICC of reduced Primarily visual task.

POP, modification of If mission cannot be completed,
plan or inability to aircraft may return to station,
comply. be assiRned some other operation

or may await weather improvement.

42. Turn aircraft to initial Adjust controls to roll out Wind correctioms/adjustnents may
search leg heading. of turn oia desired heading. be necessary.

Use ilsLrament s.

43, Fly initial search leg. Correlate aircraft time/ Maintain visual lookout.
distance with length of
aecrch legs required,

44. Maintsin track, heading, Refer to appropriate flight Track position may be keptSaltitude, airspeed. and navigat onu1 instruments/ through any navigational tech-
capabil i ties. nique/capabi lity appropriate.

Adjust controls to compensate See 34 above.
for wind effects, See 34 above.

IS. Maintain visual lookout Observe left and right of Visibility may limit effective-
for object of search, aircraft to limits of sweep ness of search.

width.

46, Determine end of track Pead manual records (DR plots,
reached. position records). Read navi-

gation instruments as approp-
S- riate.

47. Turn aircraft to new head- A'Ijust controls to turn smoothly Observe outside aircraft.
ing to assume new track to new headinp. Read instru-
within search pattern, ments.

48. Accomplish "automatic" Select search motde and pattern Observe outside aircraft.
search. (11113F only) on computer panel. Use key-

board to eater start poinlt and

(Con tinned)
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Task Cues/lq:uipmeent Involved Comlson ts/gual i ficat ions

48. Continued.
course. Insert desired leit
length, Observe AVCS indi-
cater (Mode C) for progres-
sion of pattern. Read "arrive
(destination" light 45 seconds
prior to end of log length. _ _

419. Repeat search legs as re- Maintain visual lookout,quJi red,l,

SO. HMintain electronic look-
out as required and approp-
riate,
- Utitize search radar. Operate radar, interpret paint- Use is conditioned by reflectivity

ings on scope. of object of search. Influenced
by sea state, wind direction.

- Utilize direction Operate direction finding Radio range atmospheric and geo-
finding equipment. equipment. graphic attenuation as they

affect given radio frequency
bands. TI hese say be directed
against distress object, datum
marker buoy, other air or surface
craft already on scene.

51. Maintain voice cormenil- Use all communications radios Radio range attenuation/propa-
cations. to communicate with controlling gation factors.

agencies, other aircraft, ships,
distress subject, etc. Report
on-scene weather.

52. Perform on-scene commander Communications radios, Recal Coordinate with radioman. OSC not
duties as required, appropriate portions of normally assigned to 1152A

CG 309 (2) and CIC 233 (7). aviators.

- Direct search efforts of

other craft.
- Receive search infor-

mation from other parti-
cipating craft.

- Prepare and transmit
culloijldated situation
reports.

- Assign altitudes, search
areas to participating
craft.

53. Revise/modify search Cosmunications radio: assess- If nSt:, instruct other craft on
pattern being flown, ment of on-scene situation. new requirements.
- Obtain new information

concerning suhbject situa-
tionl from SMCI/RCC.
Revise track spacing,
altitude, etc., as neces-
sary to comply with
instrui-,tions or situit ion-
al factors.

- Lontinue search.

,594. Obtain contact with pos- Visual or electronic sighting.
sible objective.

55. Approach sighting for
ident ification,
- Note aircraft ,'osition Obtain LORAN reading from radio-

on search track, mail; drop smoke or dye marker for
position or OR from position.

"- Leave track by turning Adjust controls to make approp- Note winds.
aircraft in direction of riate turn which provides for
sighting. continued visual sightings.

- Note time, distance --ld Record position or note mental- Wind effects will require approp-
heading to sightinl, ly. lIC130B: Use doppler sys- riate corrections.
fly doppler. tem.

(Continued)
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Task Cues /Eouipnen t Involved Cornments/Quali if at ions -

55. Continued.

-Make positive identifi- Visual cask. May require Under some circumstances, p~ositive
cation of sighting, a11( maneuvers around the object, identification may be possible

through electronic means (e.g..
radar target and a fix coin.cide).

-Proceed to provide See S9 through 69 below.
requiTed assistance, or
Return to track position Turn aircraft. Return on
with compensation for reciprocal of outbound course
wiadsi. to original track position.

-tiesume search , If visual sighting was lost
aviator will execute survivor
relocation lrocedure (C G 308[(1])
to attempt to regain visual

____________________________________________________ contact.
56, Suspend aearch,

Complete coverage of
search area.

-Determine aircraft/crewv Assess crew fatigue. Determine Experience factor.
no longer able to render fuel levelgalfunctions pre-
assista caide futrther effort, weather

ý rdeterioration precludes further
effective search.

Report leaving scene. Communications radio.

57. Return to operating air- Communications radio. p.
field or accept now
assignment.

58. Identify mission objective.
Prepare to provide assistance.

Location of the subject of the distress
may occur as the logical culmination of a
fairly long, extensive search, after a

- short search, or may not have involved
search at all. However, and whenever the
subject was located, once it is found, the
aviator now proceeds to provide whatever
a •ssistance is r'cvirod. I
Fixed wing aircraft may drop survival/
reseie material or assist in other ways.

For rotary wing aircraft, rescue/recovery
activities are accomplished either from a
hover or by landing, often on the water,
from the hover.

RESCUE ACTIVITIES

Fixed Wing Aircraft

59, txecute aerial delivery. Adjust aircraft poo-r and Heavy reliance on visual cues is
-- Establish reference to controls, make appropriate required to effectively execute

subject. turns, establish required the drop procedure. Point of

- Set up pattern over/ altitude, heading, air- drop and altitude is conditioned
around subject in ac- speed. Receive reports from by object and surface conditions,
cordance with CG 308 (2) . crewman over ICS. wind direction and velocity, type

_- Select drop point, of object being dropped and mode
I- lnstuct crewman on drop (i.'., tree fall or parachute) of
procedures. drop.

S- Cotmand drop. NOTE: Fixed wing aircraft may
- Receive verbal report also drop flares to illuminateon drop progress and area below for other search craft.

impact point. A set pattern will not necessarily
be flown.

(Con ti'nued)
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Tasks Cues/Eiquipment Involved Comm10ents/Qualifications

60. Accomplish aircraft inter- Visually, identify other air- Completion of intercept/escort
copt and provide escort craft. Adjust power/controls mission requires visual cues to
services, to fly I formation" on other line up on and inspect other air-

aircraft. Adjust altitude, craft's structure, provide escort.
nirspeed, heading, NOUIE: Aviator must be prepared

to advise aircrtaft on ditching
procedures, illuminate sea lanes
if necessary, (See CG 306[31)

61. Perform orbit maneuvers/ Adý aircraft controls to The aircraft may staintaia a
services. maii-ain relative position, visual survuillance ou an object

Execute turns, altitude changes, or function as a "high" altitude
etc., as required. Utilize radio rolay/navigation platform
navigation and communications for other craft.
equipment as required.

62, Perform off-shore water Perform in accordance with 'erform only in extreme urgency
landing (IlUlOLE only). CG 372 (8) and CG 333 (i) . and with appropriate authorization.

Requires extensive use of vision
to assess winds, sea conditions,
and to determine proper landing

. . ...... .... procedures.

RESCUE ACTIVITIES
Rotary Wing Aircraft NOTE: Hover is the basic

63. Ply aircraft to hover. "maneuver" for RW rescue activi-
ties.

a. Perform beep procedure Control altitude, airspeed Note different airspeed and time,
on instruments to relationships, control nose relationships for 111131 than for
establish hover, attitude with beeper trim 111152A.
- If visual contact switch, Observe visually and Perform under marginal visibility

to surface obtained cross check radar altimeter. ;onditions or at night. Copilot
at 0 airspeed, pro- Perform in accordance with serves as "visual" safety pilot.
coed to accomplish respective standardized pro-
water landing or hoist. cedures.

- If visual contact not
obtained descend slow-
ly to obtain visual
contact, then proceed
with landing or hoist.
-if visual contact lint
obtained by 30' on
radar altimeter, per-
form instrutent take-
off (see 22e above).

b. Perform normal into-the- Adjust controls to position Perform under acceptable visi-
wind approach to hover, helicopter. bility. --

c. Accomplish automatic Engage couplers--perform in
hover (111131' only). accordance with procedures of

flight manual, Read ACFS indi-
caters for drift.

64, Perform water landing from Requires visual contact with
hover, water's surface. Difficult task
- Evaluate sea condition at night because of limitations

visually to determine on depth perception.
feasibility of lantding.

- Perform before-landing
checklist.

- Control aircraft to
settle smoothly on water
with level or slightly
tail-low attitude.

65. Perform water taxi. Use cyclic, tail rotor pedals All water operations require
for directional control in cautions against inhestion of
turns. Use power as required snit water Into engine(s).
by sea conditions, Main-
t2iu speed below 15 loots.

(Con" 'sred)
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Task Cuose/fdquipnent Involved Common ts/ouo Iificat ions

66. Perform platform retscue Accept crewman's instructions Requires visual CUeS.
as required, over ICS for maneuvering air- Re'afe tu cues,

67. Perform water take-off. Sea state, wind vffects, possible
- Perform nollaaI take-off Adjust power/controls. ingostion affect take-off. Ob-

to hlgh hover, Serve tail rotor clearance
acceptable.

- Perform instrument take- Sea 22a above. Perform whet visual roforoncos
off, not adleqiatO(e..snit spry)

68. Maintain hover for hoist In hover, aircraft may retrieve
operations. objects of ilidividuals or may

lower objects to Surface craft.

- Control aircraft position Maintain reference to objects Movement characteristics of heli-
steady over variety of below, copter, water and vessel coin-
objects. bine to affect difficulty of task.
Use external visual frequontly requires pilot to fly
reference to control air- formation on vessels. Wham hoist
craft position, complete and individual secured,

- Use crewman's instructioa's Respond to conning instructions establish climb and leave area.
to control aircraft from hoist operator on ICS
pOsition. with appropriate control-Inputs. _
E- nlable automatic control Engage couplers-use AFCS indi- Receive crewman's report!, of
of hover as appropriate cater to read drift. Listen on action being taken of hover
(lI1lIP only). trim stick ongagad,

69. Accomplish confined area Monitor obstructions visually, Observe and control for movement
* landing. while descending. If landing charactoristics of vessel on

on vessel, control aircraft which landing. Control hell-
to null out relative motion Copter in accordance with LSO
and descend vertically. hand signals as appropriate.

All confined area operations
require use of vision to observe
hazards, align helicopter with
landing point.

70, Accomplish confined area See 22 above, Monitoring visually for obstruct-
take-off (perform maximum tions required.
performance take-off).

71. Establish climb. Adjust power/controls to --
establish desired climb rate.

72. LevoI off at cruise altitude. See 30 above. --

73.' Establish return cruise Sec 31 above. --
configuration.

7,4. Perform enrouto navigation See 34 above. --
- Oil return tflight.

75. Perpare/modify flight Plan. Use aeronautical charts. Com- --

puto arrival times, etc.

76, Transmit flight plan as Transmit on communications Radio range attenuation fictors.
appropriate. radio to ATC or operations. Coordinate with radioman.

77. Monitor aircraft/systom Monitor all instruments,
status. advisory lights, circuit

breakers and aircraft
structure.

78. Perform approach navigation. Tune radios, idcntify facilities.
Use instruments for position
informal ion. Control aircraft
appropriately. See 34 above,

aTaske. ltited [,om this point appiy o (ll. ailcrft.

(tContinied)
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Tab-le (o' It

Tasks CueS/|quipment Involved CormiIllts/qua i ica tols

78, Continued.

- Perform VOR approach to VOR indicator, ti ,roach plattes. Clolr'tit coursos for wind effects
nminimums. Use flight director group for for ill track following.

heading, steering data (11113F,
CIIC13011) . oscund as approp -

riate.
:'crform AIX appronch~ tc. Ikd IS .r.~cy 'C'

minimums. navigational publication!.
Descend us upproplieto.

Perform iACAN approach Rend Isnsruments. Rlefor to TACAN not Standard inI all 11115'2AS.
to minimums. publicat ions, Use flight.

director proup for hoading,
steering datn (1t!13r, 11(7.1300).
loscond as appropriato.

79. Proceed to airfield Observe outside aircraft
- visually, for posit lon/direction

____________-____information, other aircraft.

80. Perform precision approach Instrument approach tasks tre
to a.rfieid, discussod moro fully In the text -

below.
- Accomplish-iLS-approach Use course-itdicator or fliCht

to minimums (front or director group. Make approp-
back course) . ripte cotirse corrections.

-- , • - Accomplish GCA approach Ruspond quickly and appropriato-
to minimums, ly to controller's instrtctions

over communications radio.

81, Perform pro-doscont, doscont Perform in accordance with --
procedures. flight manual, _ _ _

82. Perform missed-approach Execute int accordance with
procedures. published instructions and

flishI manual.
83. Execute landing. Proceed visually to complete Correct for wind effects fromn anly

-landig, -direction, variable velocity._

84. Taxi aircraft to parking area. See 20 above. -

85. Complete after-landing check- Perform in accordance with --
list and secure aircraft, procedures outlined in flight

86. Accomplish requirod reporting. Notify IICC of arrival, cow- Coordihnate with operations.
plete aircriaft sutmmary
report.
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that are involved in the performance of a given task are idontified Ini thie
second column, Important conditions influencing the performarnce of the
task and other comments as appropriate are presented on the right. In
essence, the task items represent training that would be considered s•
appropriate for training an individual aviator to the Aircraft Commander
level of skill in a SAR aircraft. Development of specific training pro-
grams for skill progression (I.e., CP to IT, FP to AC) will require
partitioning the task requirements in some logical manner (e.g., manip-
&lltill, overall performance tolerances) consistent with the skill and
knowledge requirements (1) for a given designation.

TRAINING REQUIREMENTS CATEGORIES

in addition to the purposes previously noted i'4 the task listing
above, the inventory was also used as a basis for collapsing the essen-
tial tasks required in SARk operations into related categories for further
exposition. These categories are presented below. Specific training
objectives included in each category are discussed as are their impli-
cations for transition, qualification, or proficiency training programs
kand for presentation in-ac ademic--syntlhetic-, or-f-light- training-programs.. ._

- - Instrument approach/navigation tasks have been considered as represent-
ing advanced instrument maneuvers for the aircraft rather than being
identified as a category apart from aircraft control.

Aircraft Control

Each aviator must learn the basic power/control relationships unique
for the given aircraft in which hie is receiving training. He must acquire
the necessary skills to control the aircraft safely through all its oper-
ating regimes. This means, essentially, that lie must learn differentially
to apply power and control inputs (including amount and direction of con-
trol displacement and sequential and temporal patterning of inputs) re-
sponding to either intra- or extra-cockpit visual cues to establish,
maintain, or change specxfledl steaidy statas (or con~dition's) tFor the a ir-
craft. The specific controls that tre used and the patterning of inputs

* required for those purposes are, of course, a peculiar function of the
particular aircraft involved and training will be required to learn these
relationships for each specific aircraft.

Specific ways of achieving aircraft control training objectives must
be addressed within the context of development of a total program of
instruction for a given aircraft and for a given purpose, i.e., for
transition or qualification training for initially learning to control
"the aircraft safely or for proficiency training emphasizing maintenance
of a standard level of aircraft control. Aircraft control tasks will
be prominently involved in all programs of instruction concerning a
particular aircraft. For convenience, aircraft control tasks are further
discussed in terms of performance of basic or advanced maneuvers for the
aircraft. Degraded control operations are considered under emergency
procedures below.

Basic Maneuvers. For each ai' craft certain "basic" maneuvers must
be learned whichF-Me aviator must )e able to perform using external
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visual (i.e., contact) cues or using information available from the cock-
pit instruments for control of attitude and position of the aircraft. Those
tasks requiring heavy rolianco on contact cues for effective performance
(e.g., tako-offs, landings, circling approaches) cannot adequately be train-
ed in a simulator lacking an effective visual simulation of the externaln-
visual environumiont. Portionu of thlsu ta•ks (ie., integrated responses
which can be later transferred to contact cues) will be loarned, however, by
practice gained while flying the maneuvers under simulated instrument condl-
tions in a simulator.

The basic pri.iacipluts !avolvc- in controlling the attitude of n ai-- !
_craft on instruments should he well underqtood by the aviator by virtue
of his prior training, lie will be familiar with the meaning and inter-.
prteation of information presented on his attitude indicator (sight
"1pictures) and with alternate iti-cockpit sources of th.is iforilat'Joll
should the attitude indicator prusentations become unreliable. While
the absolute amount of training required should be small because of prior
training, some time must be devoted to aviator practice for learning tho

_-roliat-ionships-bot\woen- coterol -input -sequences -and instrument readings for -_
a specific aircraft.

For the particular aircraft, the aviator must learn the ,appropriate
sequence and pattern of power and control inputs required to taxi the air-
craft and for executing take-offs from a variety of runway surfaces (rough,
smooth, wet 1 slippery) at a variety of elevations, lle must also learn
proper procedures for executing take-offs under varying conditions of
gross weight and safe locations of the eonter of gravity of the aircraft
with winds from variable directions and of variable velocities. The IIUi6E
student aviator and those training for rotary wing aircraft must also learn
appropriate control techniques for taxiing the aircraft on water and for
making cake-offs from the water. hIach aviator, when performing his own
control tasks, must also learn to coordinate his control inputs appropriate-
ly with his copilot and, in the I-IC130B, with the flight engineer. In
.t.i d •• • &A'- olt t U pi:u iit iA' I i v tl nnIA nip. td u-0... .F rOtatry w'o tron o nu s IIust L Iv I-n to Q

accomplish normal tako-offs from a hover and maximum performance take-offs
featuring near vertical ascents for operating from ships or other confined
areas. Control procedures for landing the aircraft under essentially
similar conditions must also be acquired by the aviator.

Mastery of basic maneuvers for the aircraft means that the aviator
will emerge from the training program capable of controlling the aircraft:

In sright and level flight maintaining level pitch and roll
attitudes with aJti-Ttie, beading, and airspeed within acceptable limits
and employing correct power settings.

To p or. level turns in which he correctly establishes and
maintains wi thin- liiiits the prescribed rate of turn, rolls in and out of
the turn smoothly, maintains his altitude and airspeed within acceptable
limits and is capable of rolling out on a desired heading within a spvcti-
fled aumber of degrees.

To perform acelerat ions and decelerations by smoothly changing
power to obtain the required change. IHe-•l alsw o iaiiitain the primary
flight parameters (heading, altitude, and airspeed) within acceptable
l-limits.

In straight climbs and desconts by initiating the maneuver
• smoothly through applrop)riate power ijincrease/reduction while coordinating
podal trim with the power chaiuge to maintain his assi gned heading with in

nlimits nd to level off smoothly within a defiined value of his assignod
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alttud. Trouhout the maneuver hie "1ll 111ointain his assigneod air-
sped houding and rate of climb or descent within acceptable limiits.

To perform timed turns in which lie establishes the roll-in
smoothly, establishes th6 turn .mttintains the turn, maintains withir
limits his assigned altitude and airspoud, otabllslies his roil-out
smoothly and rolls out within anl acceptable margin on thle desired
heading at thle Speci.fied time.

To perform utnýU tu~rns establishing the roll-in smoothly
and establishing the assTgile tfiýe of turn, lie should be able to
maintain his airspeed within limits anid his rate of turn. Hoe will
Waintain Ili-, assignod altitude and airtpeed within aELcepttibio limi1ts
mid estublisi Lthe roll -out rmoothly us required.

in J~i..J.. 'dQS(7Qdjnl raq thle avlatc"' must l earn
to coordinate III,%i.(; itie1iin ing of thc climb or descent
smoothly. lie will1 maintain thle prescribed rate of tkirn, maintain his
rate Cif Climb11 Or descenit withini allowable limits, coordinoto tile. roll-out
and level off smoothly. 1We will roll out on his assignel ]loading within
all allowable margin of heading error and at approximately the specified
time, level off within specified limits of lisa assigned altitude and
appropriately maintain his ai-rspood~

Ili addition to the performani~ce of the above basic maneuvers for
his aircraft. each aviator must al so learn control p~rocedures to correct
for unusual attitudes, Heb must be able to correct roll attitude with
minimum change of heading and pitch attitude with minimum change of
altitude. l1c will adjust power appropriately.

All of tile basic maneuvers mlust be performed uinder conditions of
either good or poor visibility, with winds of variable Intensity from aily
direction, !in turbulence or in rough air and uinder extremes of temperature,

The aviator tranaitionling to a rotury wing aircraft must ailso learn
control procedures for safoly executing anl autorotative descent inl the
event of engine failure(s) or occurrence of other conditions which maty re-3
quire its performance. Thus, ho must learn to appropriately maintain
headlinig, airspeed, and rotor speed within limits, initiate his flare at
tile c!Orrect.111I (a~immwl) ,1VC1 0"t,' c' -t"e t1v~it '11d lai nfliin a
level attitude until touchidowni,

Training for tho performance- of basic manotuvers for thle aircraft
must, of course, be inceluod 11 sinll t-riAnsition and qualification training
programs. TO insure retention of basic control skillls, they should also
be included Ini proii~ciency programs5 devised to atSSess/maintain basic air-
craft control skills. While all basic manecuvers may ble taughit inl the
aircraft,* those involving the use of iinstrument cutes can be taught per-
haps, equally as well inl a synthetic device where student errors Can be
assessod anid corrected without penalty to tho aircraft and where a wide
rango of weather condit ions call be established. fit will . Those basic
mamcicvers- relying extenisively onl eontact cues for initiation and continuat-
tion must be tauight in thle aircraft s'ince, visual simlulationi devices, for
attachiment: to flighit simulators which cottld present. satisfactorily thle.
necessary Contract. cues are not currently avaiiaole. Howlever, the potterný
of responses3 required canl be taught inl a synthetic device.

Advanced Maneuvers. Having mastered t-he ftundammint~als of control of
the Tircrft-"0 ill Frg-a-d to the performancee of basic maneuivers, the aviator
winimst acquire control skills for performing advanceed maneu'.ers for th1C
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atircraxft. To perform advanced maneuvers, the basic maneuvers are
patterned together in variouis ways for tho achievemunt of givun ail-
craft states Certain additilonal requirements (e.g., coiwiuniic it L1on1
tasks, navigation tas),s) may also be brought in. Advancood maneuvers
include all instrument navi gat ion/approach flying tasks for the air-
craft Thevy also inclue coiplsimn of SAR ta~ks, Training for
the execut ion of advanced maneuvers, call be incorporated withinl later
phases of transition or qualification training programs or they n~ay be

-considerad as c~onstituting aspoparortaly ideontifiablo trainnbp~ program
"hiLch Could pyov1ide ai basis for the aviator1'S acq~uiring control skill
neessitrv for aidvanced dosignRLion1! ij) type Of qirCraft.

1 ns rumgont MIanottyers. All Iins tr'ument nay ignt A on/approach
taiSk% ale co ior0dheo to ropro"solt, advanced m1aneouvers for the air-
craft. They include:

GCA. The aviator must be ablo to perform compe~tently all
required tas~sfor oxocuting a ground control led approach (GCA) to the

- -airfield. Ile must co-rvct-ly perfoirm a number of specific steps thatt
tire involved in this particular appronch.

a. He must correctly perform the radio contact Rrocedure
by selecting (from appropriate publications, or by unot Ytion)th

- - corrcct agoncy to contact to request tho GCA, tuneo the rAdi6 correctly,
and~ Make tho correct initial Contact.

b. lie must follow head inujnstruct Ions given him by the
controller, initiate tunsi Mot ely, -repea)t-the oheadings as required
and manintoin the heading(s) within definod limits.

c.. Ilie must follow altitude instructions given by the GCA
cont roIle r. which requires that lie chock and set hisatimleter, start
C 1.1 i I~ Utn oiý dc .U,,La lmimioiO'tActlt. Yf I o t hA aU~ L Cy n.trol IJ n± Is ±"tykel ion*..LtA3l

ropoat alt-itudeO or rate of dlesocnt as requirod and umnintajim the Spoci1
liedt aititudo withiij1 finitr.

in the course of performing the GCA, the aviator must turn
timely and accurately (Start turns immediately, execute the turns at
the prescribed rnte and roll out on the requijred hleading) and use cor-
rect voice procedures, Ile must copy the controller's instructions for
Missed approatch, determine tiction in the event of a missed approach and,
if appropriate, tune hisi navigational radios Iin anticipation of a missed
approach. The aviator must control his aircraft to stay above altitude
Ifilliiuums. If visual Contac mid: obtainod, h11c mm-nds v isuil ly . I f i t is
not obtained before the controller tormlinaoxs the app)roach, lie executes
A.04i3ssed app)1roach in accordance wi th previous instructions.

ADF Navig at ion _A proach. E~xecution of anl ADF Approach, or
L150 of AIW for navigationa purposes requi i'es that the aviator perform
a num11ber of control tasks plus ccrtain other tasks to approp~riately move
the aircraft to a planned destination. The tasks aro highly stimilar tG
those involvedI inl locating a vessel at Sea or in flying anl intercep~t
mission.
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Tho performaonce roqulromeints for oxecuting ita ANP approach
consist of tEli following ac;Livities:

in hino Radio. The aviator must correctly tune and identify
a lion-d i reet ioilT~ c-7aon, maintain radio volumo at a comfortablo lovol,
use the correct voice procedure and phrtotwlogy, use, aprlfaý
publications to locate ffacilities,

b. Orientation,. The viviator muat tuno and Ideontify the
appropriate non-dir~eMhiAT beaconl, u30 tile appropriate instruiments1 to
detormine his course t,- the Station, and make love] turne? within toler-

c. Truck InLe!rCept4~n. Thd avIator muAst 1identify inter-
coption, of the tra'rk, tuiieiiifsroolvvav to a now s-tation correctly, roll

Out Of turn onl courito to the new station, and make lovel. turns within

d. Track Followinc'. The aviator must maintain level roll
- ~ ~ ~ -atitde aitaWsg-ne5Tali~Ttuda within lilmits, m~lintain the Assignod

airspeed, and assigned couirse.

e. Radio Fix IdentifictAtion. The aViator Must CorreCtly
Interpret reversalo to noaelenoteilimo of station passage, start
his turn to desired heading (if applicablo), and maintain course to the

7 new station (if applicabits).

entry Inolo~ gpttrmk ee tuns wth n m toeanen oll

9. Holding. The aviator must roll out in the kcorroct- in-
bound course, hoTa 7e inbound leg for one minlute, maintain W s 'ned
nititude within limits, make level turns within tolerauces, LAO IT -r.. kini

11. APproachtprocedure. Tho aviator vmu~ er<,'cj t 0'.e approach
correctly. ill-ocp e h -&ncourse, C0110-o1 Oil!n rnf.So as not
to exceed the altitude minimum, make a procodure turn wi t~i~i ria
report the final. fix inbound (olr comlpleted procedure tuna) , manke T trklight
descent within tolerances, waint~a n the recommended anpproaich Speed alid
roport reaching m1inimumsl."

1. Missed AI2 roc (Pearat ion). Tho aviator must locate
the missed approacli pi7;M tire Q,)-, the irfield on the appropriante publi -

Cation, deterlinelI uction to take in the event or a mnissed approach, and
whent practicable, tune his radios in anticipation of a wis$ea 'Appxoach.

Tecroinato ofAprah In i trmincit Lng hetj I r)oa Ai,
the aviator will not proceiid below the spcfe Uli~~ vf visualI
contact is not obtained by the proper time nfter final fix passage,
lihe will executve n missed approach. If vistual contact IS obtained, he
will land visually.
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k. Re ort ocedures. In controlling the aircraft for
the ADF approach7 the aviator will also give position reports at proper
time, include the necessary items in vhe position report, report items
correctly, report changing altitude, include the proper items in the
change report, report holding, and include the proper items in the
holding report. He will also report leaving the holding pattern and
include the proper items in the departure report.

NVOR/TACAN Nav-igation/Approach. With the exception of the
instruments and equipment used for extracting required information for
making control decisions, the performance requirements of VOR and TACAN
approaches are essentially the same as the ADF approach; hence, they
will not be repeated here.

ILS Approach. Aviator control requirements for performing
-___ an ILS approach are similar to those involved in VORTAC approaches to

airf iel1d minimums. --Addifi ti(falrequ irement s mak ing--for--more- prec ise-
control of the aircraft relate to identification of the localizer beam
interception and correct roll-out onto the centerline. Control of the
aircraft's velocity, altitude, and rate of descent on/along the glide
slope is required,

In addition to performing the advanced instrument maneuvers
using conventional navigational instruments, aviators transitioning to
the HOP or HC13OB aircraft must also learn correctly to use the respec-
tive flight airectors installed in these aircraft. They must correctly
interpret the displayed information and appropriately execute commands
indicated by the displays. The HH3F student aviator must also learn
effectively to use the navigational computer (program inputs, read
displayed information) for accomplishing necessary control operations
based on the displayed navigational information. The C130B aviator
must also learn correctly to control the aircraft from disp"ayed dop-
pler information.

Beep to a Hover Approach. An additional advanced instru-
mcnt maneuver for rotary wing aircraft student aviators is learning the
control and timing operations required to successfully perform the Beep
to a fiover maneuver. At night or under other conditions of limited
visibility, this procedure is used to position the helicopter for a
possible landing or hoist. It involves complex timing and coordination
requirements. The performance requirements for executing the beep
pattern are listed below. 1

a. Turn and adjust pattern to pass datum on a downwind
neading at 300 feet.

b. Hold heading for required time.

IThe HH52A 3tandardization Manual (5) contains complete require-
ments for that aircraft. A forthcoming F'evision to the HH3F Flight
Manual (4, will detail the performance requirements for the H}53F
aircraft,
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c. Execute required turn(s).

d. Initiate recovery to wings level attitude.

e. Roll out on desired heading.

f, Restart clock and start immediate descent to 140 feet
altitude (150' for HH3F). Control descent rate (not more than 400 fpm).

g. Level off and stabilize heading, altitude, and airspeed.

h, Arrive at gate. Commence beep to a hover.

i. Decrease torque and beep nose to proper nose-up-posi-
tion (10 for IH3F, 60 for HH52A) to start gradual deceleration and
descent of 100 - 150 fpm.

4 -- - -....... ..... . j.... -As -speed- decreases-monitor -and maintain- nose-posi-tion------ -----
and wings level attitude.

k. Make control inputs only with Beeper Trim button using
- short beeps and very small collective (torque) changes. Heading con-

trol is left with ASE heading retention feature (HH52A) or AFCS heading-
retention feature (PHO3F).

1. Monitor check points (both pilots)

HH3F HH52A

Altitude Airspeed (KIAS) Altitude Airspeed (KIAS)

i50 70 14A 55
125 55 100 40
100 40 70 30
75 25 40 0
50 0

m. Approaching 50 (40) feet, increase collective to check
rate of descent and attain hovering power. If proper procedures have
been followed (e.g., correct nose-up position maintained, wings level
attitude, airspeed within limits), the helicopter will transition to an
approximate hover without. further pilot effort.

in. Use Beeper Trim as required to attain correct nose atti-.
tude for hovering.

o. Attempt to obtain visual contact with surface and/or
descend aircraft to lower altitude.

p. Land visually, establish hoist position visually, or
accomplish ITO.
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Pilots transitioning to Coast Guard aircraft will generally
be familiar with the performance requirements of the advanced maneuvers
described above (with the exception of the beep-to-a-hover procedure)
and will already hold instrument ratings. Performance of such maneuvers
should be included in transition training programs, however, to provide
pilots experience with the instrument presentations of the new aircraft
and to enhance required aircraft control skills. For similar reasons

such training must be included -in qualification courses, especially
rotary wing qualification courses where the student aviator may also be
required to train for his initial instrument qualification for that cate-
gory of aircraft. Training for the use of "new" instruments (e.g., dop-
nler in HC13OB, navigation computer in HH3F, flight directors in I'H13F
:ad HCI3OB) must, of course, be included in training. Academic training
for the use of the new instruments is desirable followed by practice in

--- -the aircraft or in a synthetic device. Practice flying for performance
------o-f th-e i-nst-rume-nt -- a -ks-canb-eg-iv-en p-e-rlap-s -as -wel-l inasiuto ic[ -_

- more safely) than in the aircraft although some training should still be
given in the aircraft to insure (check) the validity of the synthetic
training.

Contact Maneuvers. A number of advanced maneuvers for each air-
craft must be performed in which the pilot relies heavily on extra-cockpit
visual information (contact cues) for initiating or continuing control
inputs. Only limited training can be given for such task performance in
a synthetic device lacking an effective visual display system. Tasks
relying extensively on visual cues for performance include normal take-
offs and landings (water or land) where extra cockpit visual cues are
prominently involved in the pilot's assessment of and responses to a
rapidly changing external visual environment, observation of hazards
in the take-off area and maintenance of position on the runway or in
taxi areas,

Similarly, take-offs and landings by helicopters from shipb

or other confined areas where careful attention to rotor clearances
around hazards and visually matching speed and movement of the helicopter
with that of the ship is required cannot adequately be trained for in
a synthetic device not having an external visual attachment which simu-
lates on an unprogrammed basis the complex of rapidly changing visual
cues of the real world. For the same reasons hovering operations by
helicopters cannot be adequately trained in a synthetic device because
of the necessity for the pilot to visually maintain his position rela-
tive to the object over which he is hovering and to make control responses
in the helicopter corresponding to the changed perspective of the vessel,
man in the water, raft, or other object on the water.

Because of the importances of visual cues in estimating wind
direction, tail rotor clearances, aligning the aircraft with respect to
the water's motion, etc., water operations for the two helicopters and
for the HU16E aircraft should he trained in the particular aircraft
itself.

Pilotage (navigation by reference to external visual features)
could also be included in this category. For the fixed wing aviator, the
most important tasks that he must perform are those concerned with accom-
plishing actual "rescue" opelations. The fixed wing aviator must learn
to control his aircraft in the operational setting in such a way that he,
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or another crewnember, can maintain a constant visual reference to the
subject of distress or to some other external visual referent (e.g.,
smoke markers) . He must also learn to accomplish drop procedures
requiring visual references and receive feedback on the effectiveness
of the drop, fly "formation" on an interct'ptod aircraft, perform survi-
vor relocation procedures, etc.

In actuality, the entire search and rescue mission cannot
N be performed without the availability of visual cues with the pdsbsie

exception of missions or portions of missions that can be accomplished
electronically (e.g., radar, DF). This does not r.aan, however, that
training to perform these tasks cannot be given in a synthetic device. _3
What it does mean is that only partial training can be given due to the
lack of visual cues and that further training will be required in the
aircraft. For example, the timing and patterning of responses required
to perform specific search or rescue operations(.......... "'p
patt-ern;-fly--tihe _hýV-iVo-r relo-cation pattern) can be learned in a syn-
thetic device and practice making these responses to a specific visual
target can subsequently be given in the aircraft.

For simple transition and qualification training purposes,advanced SAR maneuvers need not be included in the program of instruction.
Proficiency training programs should include all advanced maneuvers. Best
use of a simulator for these tasks appears to be for the learning of com-
plex control sequences. Complete training for the performance of these
tasks, however, must be given in the aircraft.

Procedural Tasks

A major portion of the job of an aviator transitioning from one air-
craft to another is the learning of the procedural tasks 1 associated with
the operation of the aircraft under normal or emergency conditions.

Normal Procedures. Each transition and qualification student must
be trained to perform proficiently all normal procedures for the particu-
lar aircraft involved. For any aircraft, the transitioning aviator must
become proficient in performing the checklist items to the criteria
established by the respective flight manuals for the following procedures:

Prestart.
Engine start and runup procedures (including rotor engagement

in rotary wing aircraft).
After start including appropriate taxi procedures.
Take-off.
After take-off.

"iThe definition used here of procedural tasks refers to separate sets
of tasks performed usually in a sequence and which frequently involve use
of a checklist and are performed as secondary to the primary task of air-
craft control. "Procedures" which are an integral part of a control task
(e.g., the sequence of operations required to perform a Beep-to-a-Ilover
approach) are not treated independently of the overall maneuxer for which
they are performed.
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- Level cff.
Pro-descent.

. Descent.
, Landing.

SPost-landing.

Required knowledge concerning location and function of cock-
pit itc gb ca o be obtained from practice in per-forming the procedural
items in a synthetic device or in various other ways.

Emergency Procedures. All aviators, regardless of type of aircraft
involved, requir trai-ning in emergency procedures for that aircraft.
Practice will provide opportunity for the pilot to recognize unsafe,
or potentially unsafe conditions, and to learn to take effective action
so as to continue flight or execute a safe landing.

- _A compilation of emergency procedures for each one ot the four
aircraft was made from the flight manuals. The listing identifies, by
aircraft, the -specific symptoms of given failures and the corrective
action sequences required to minimize or "correct" for failure effects.
It was prepared for subsequent use in developing training materials for
specific transition, qualification, and proficiency training programs and

- -for specification of desi~g-n fa7tumto for synthetlc equipment intended to
provide emergency procedures training, It has not been included here
because of the ready availability of such information in the Flight Manuals.
In this section, emergency operation considerations are presented in very
abridged form for each aircraft.

Overall, the objectives for emergency procedures training concern
the subject's learning correctly to recognize unsafe conditions a,•d to
make the most effective responses possible to those conditions when they
do occur in the actual aircraft. The student Pilot must learn for the
aircraft indicated to recognize the abnormal conditions indicated and to
perform the appropriate corrective action sequences. The introduction
in the actual aircraft of any emergency condition poses a safety problem
for the aircraft since it degrades aircraft performance. Certain emergen-
cies, however, cannot be practiced in the aircraft under any circumstances.
These are indicated in the listings by an asterisk. Those that can be
practiced in either a simulator or in the aircraft with appropriate pre-
cautions are not annotated. A

HH3F

Engine Emergencies

APU inoperative - external power starts.
Starting with emergency fuel control lever.
Engine malfunctions.
Engine failure (both).
Single engine failures and single engine operations (must

also be practiced in aircraft).
Gear box failures.*
Tail rotor system failures.*
Fuel supply system failures.
Electrical power supply system malfunctions.
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"Utility hydraulic system failures.
Flight control hydraulic system failures.
Automatic flight control system failures.
APU fire.*
Engine fires.*
"Electrical fires* (cannot be simulated).
Landing gear emergencies.

•- !11152A

Engine Emergencies (ground).
Engine Emergencies (inflight)

Complete power loss.
Partial power loss.
Engine restart.

-Engi-ne--over-speed-. ...
Rotor system overspeed.*
Tail rotor control system failures.*
ASE failures.
Rotor blade damage,*

- i Engine fire.*
Electrical fire (cannot be simulated).
Main gear box oil system failure.*
Electrical power supply system malfunction.
Fuel system failure resulting in engine failure.*

HUI6E

Engine Emergencies.

Engine failure on take-off.
Single engine operations.
"Engine restart in flight.
Aborted take-offs (dangerous to practice in aircraft).

Fuel system failures and emergency operation.
Propeller failures.

Feathering/unfeathering.
Propeller overspeed.
Runaway propeller.
Low oil supply.

Engine fire(s).*
Fuselage and wing fires (cannot be simulated).
Landing emergencies

Crash landing proceduresi

1Partial training could be given in simulator.
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Open sea landings (aircraft only).
Water taxiing (aircraft only).
Electrical power system failures.
Hydraulic system emergencies.

Hydraulic pressure loss.
Emergency flaps procedure.
Landing gear emergencies.
Brake system emergencies.

I-IC130B

Engine emergencies.
Engine failures.

Shutdown procedures.
-- _ . ... . ... .. .Brt-Eng-ine-restart- . -... - . .. . . . .-

One or two engine out operations.
Two engines out on one side,*

Three engine take-off.
Engine overheat.

-Engine systems failures.
Propeller failures,
Fuel system failures,
Engine fires.*
Fuselage and wing fires (cannot be simulated).
Electrical fires (cannot be simulated).
Gas turbine compressor fires.*
Pressurization emergencies requiring pilot action (e.g., rapid
decompression) .

Overhevat cru~uk
Take-off and landing emergencies.

Take-off short (dangerous to practice in aircraft).
Take-off continued after engine failure.
Various landing gear failures.
Nose wheel steering failure.

Fuel dumping procedures.
Electrical systems failures.
Hydraulic systems failures.
Flight control system failures.
Flap system failure.
Landing gear system failure.

The evidence is logically clear that a simulator is superior to an.1
aircraft for providing opportunity to practice a wide variety of emer-
"gency procedures under a wide range of conditions, A safe environment
with opportunity for repeated practice under realistic conditions (e.g.,
motion cues, sounds and effects on other systems) can be provided. There
is also considerable evidence that procedures learned (both normal and
emergency) in a simulator transfer virtually intact to the aircraft.
Thus, to economize aircraft time and for safety considerations, all
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procedural tasks should be trained in a simulator (or other appropriately
designed synthetic device). Knowledge concerning location and function
of cockpit components should be acquired in the synthetic device largely
as a by-product of procedures performance practice, Aoad.,mic training

W to support understanding of causes of various failures, back up systems
available for given types of failures anti important system interconnections
will also be required.

[ Training in emergency procedures for the aircraft should be given
in all training programs. Special emphasis should be placed on the
retention of emergency procedures. Since their performance will not
normally be required in the aircraft, consideration should be given

V to the development of special training programs for accomplishment of
refresher training.

Mission Planning Tasks

To prepare for the execution of any particular mission, the aviator must
- -per-form-a--variety of predominant-ly-montai-aetiv-ti -s-to- proc-e-ss-iinfofiiatioi

for devising a plan of action for conducting a particular mission. Planning
for the mission vequires the aviator to draw appropriately from at least

F three background sources of information. Formal academic programs of Instruc-
r tion are required to impart these background knowledges, Information required

relates to knowledge of the aircraft, knowledge of inflight -navigation, and
general SAR knowledge.

Aircraft Knowledge. The aviator should acquire a basic knowledge of the
aircraft in a formal academic program of instruction. This should include a
general description of the aircraft, its performance and handling character-

W istics for vari.us conditions of weight and balance; capabilities for all
weather operations; water operations; location of components; types of on-

V board equipment and operating characteristics; limitations/capabilities;
Sknowiedht,• of the various aircraft systems (e.g., fuel, engines, electrical,
hydraulic, mechanical) and important interrelationships (e.g., engine and
electrical system), etc.

Na1gation. To perform navigational planning tasks effectively, the
aviator must possess a broad array of background information. This includes
basic principles involved in inflight navigation, ability to read and
interpret the various navigational publications, aeronautical charts; how to
S plan Optimimi courses for navigation to given locations including selection
of enroute navigation facilities, computation of times and distances along

- legs, etc.
Generally speaking, all aviators entering a Coast Guard training

program will already be well-versed in basic navigational techniques and
principles and will have accomplished navigational planning for other
aircraft at some prior time in their flying experiences. Thus, training
emphasis should be on interpretation and meaning of infoi-mation

77



displayed and on any nuw items of instrumentation (u.g. flight director
in HMCO3D, HI'MP, and navigational computer usage in hH3IM, ete.) with which
the trainee may be unfamiliar and on adapti,,g the previously acquired
information/expertise to the new aircraft. Practice actually flying the
"aircraft" on instruments can be given in either the aircraft or a syn-
thetic training device.

For fixed wing aviators qualifying for the ftest time in rotary wing
-lrcraft, n certain amount of academic instruction concerning differences
In instrument presentations for RW and FW may also be desirable.

-S- - Aviators newly entering the Coast Guard will have
litt fl previou familiarization with the techliques and principles of

planning for the conduct of a specific search oporation. While the
principal objective of transition and qualification training programs is
to learn the capabilities of the aircraft with respect to control of the
aircraft for specific purposes, it is suggested that the programs be
expanded to include academic training on search planning. This would not
only promote an understanding ot the roles of other Coast Guard agencies

nd- in-div-du-a•f~i-AR--b• it- woul-d- al so-dove-lop -in-the -aviator,- a-botter
appreciation for the 4apabilities of his aircraft for performing in the
operational context.

Communications Tasks

Coast Guard aviators perform. a variety of communications tasks for
specific purposes within the context of operational missions. The simple
motor skills required to operate c...imunications equipment (i.e., turn oil
radios, tune to given frequenci-, se.oct functions, adjust volume) will
already be well established within .e aviator's repertoire prior to ]Is
entering a specific Coast Guard conducted flying training program, Te
supplement aviators' existing knowledges, a brief familiarization with
the characteristics (susceptibility to electromagnetic interferences,
reliabi lity') of on-board communications radios (inciAdiiig Uh61",. S • ad a
description of operating ranges should be given. This should include
consideration for geographical or atmospheric attenuation factors (if
unique) plus an appreciation for any unusual features of the equipment
(e.g., lack of effective VIIF communications in the IHHS2A when the VOR
navigation function is being used). The location of the radios within
the cockpit and at the radioman's position should also be pointed out.
Thereafter, the aviator should be provided opportunity to utilize the
communications equipment within the context of some larger flying (or
simulated flying) task to further develop his own verbal communications
skills and to learn better to time-share the necessary communications
tasks with other tasks such as aircraft control, navigation, etc. Such
training should feature use of the communications equipment for simple
information transmission or information reception and for tusks where
the aviator must control his own aircraft on the basis of verbal inputs
and/or control (to some degree) other craft mutually involved in a
specific operation. Such communications tasks include:
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Requelstinig, ulnd responding to, ATC, OTC, or ICAO instructions,
Crow coordination and instruction including learning to accept

the crewman's verbal instructions in R1% aircraft for trimming the air-
craft's position for rescue operations.

I ssuing position/status reports to opurations.
Responding with control Inputs to GCA controllor instructions

01r radar control vectors.
E~stablishing and working through radio relays which may r-equire

uso of two or more raidios.
Controlling the acýtions of other craft (o.g., as an OSC or for

FIV aircraft when on an Intercept mission)
Using comrnlunicati oils equipmecnt for directionl finding purposes.
Communicating with Othor craft in u distress area, including tbo

subject of the case, for coor'dinationi of efforc purposes.
In addition to training for qctivo ut-ilization of the equipmenit, the

-kvfiator will also require training In the. proparation of t sitat. r1pots
(SITRE-Ps) (format and content) with practice provided;- in communications
discipline and communications procedures as detailod in CC 233 (9) and
other relevant publications.

The Accomplishment of communications tasks not involving- -t-ho-use of-
radios should also be recognized as a part of the aviator's overall Job,
Briefly, these involve the use of hland signals for relaying/receiving
information from the copilot, other crewmembers, ground crew personnel,
the LSO in the case of RWV aircraft effecting a shipboard lar.ding/tako-off,
recognition of distress symb~ols and signs (see 2 CG 308) and items such
as overflying a vessel with wings, rocking to direct the vessel to a
d3,Atress site. Such items should be included in appropriate training
progrumg as items on which some instruction is required.

Since communications are prominently involved as an integral part
of all flying activities, the student aviator should receive training
in aill instructional fprrograms to maintain proficiency. Emphasizing
these items in a 'synthetic device whore verbal communications can be
recordec' for replay kind error elimination is appropriate. This will
minlimize the nopd for devt, 11,~1- tina toz-c". ow

Management/Decision Making

This category of objectives involves those cognitive processes of
a pilot which ultimately determine the success or failure of specific
missions, How wall hie manages the resources available to him and how
effectively and timely hie makes crittical decisions are impo)rtant to
mission success, safety of the aircraft and ability to complete assigned
activities. Normally such Competency acecrues to the pilot as a function
of experienceC over timie. 1lowo~ver, there are a number of management-
related skills for which training can offoctivel)' be given Und which
should receive special consideration in portions of any, academic, synthetic,
or flight training programs. Wheireve~r possible, syl labuzý wate-rial shovld
be dIevelloped to emphasi-ze the requirement for such activities.Thsrae
fromT relatively low order management skills exercised on a wore or less
routine basis to relatively complex higher order dlecisi~on makiing as a
basis for some particular pilot action or maneuver, Tasks to be trained
In this category relate to:
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* [nflight mnunagoment of aireraft systems (og., monitoring
-instyl"inontt nod other display, for proper indications of systo,.s
functioning, regulating fuel flow and uSapo, properly using power).

. Proper utilization of copilot (o.g,, to contond with an
cnglao fir• while the aircraft commander contiouos to .ly the aircraft)

- duriing soarch, for oxample, when thie Iircraft Coireaindor mu1st timo-share
pu-formancv of savoral tasks simultoneously, otc,

Solecting flares (or other devices) of appropriato intensity
- and nrs istaknce for use ii a night i ourch operation.

* Assessing a widl variety of sut n tate mid woathoe condItions,
crew f•ictoits, and degr'add oquipmont operations for implications for,

- Continiing ov terminating specific search Uctivitios.
lixercising options on soloction of ite-,ms such aR direttiesf

point/altitudo of air drops; wdtoer landing versus hoist rs'cuo for
rotary wing aircraft, etc.

_ Deciding priority of emergency for conteAding with simul-.
- . taneously occurring malfun ctons/emergency conditions for tho aircraft.

Assigning and propjerly rotating observers among search
positionss,

* Performing OSC duties.
. Malmtaining crow motivation.
*Crow coordination.

Aircraft Securit Check

Includod in this category of training objoctivos are those tasks
which are performed to determine the nirworthinoss of the aircraft prior
to the initiation of a given fl lght. Tasks performed Inflight by various
members of the crew to insure the continued safety and security of the
aircr•at are also Included. As a group these tasks aro performed for the
oterfrlll purno'so of recognizing unsafe or potentially unsafe conditions
for the ttirframe.,

lach transition a•nd qtualification studont, regairdless of aircraft
type. must learln to perform these tasks thoroughly and competently for

at particltar aircraft. The airframo is required for the c,!ouvduet
of tho r•qutired chocks. Consequently, "training" for the porformailco
of those checks/inspections mist comiie within the context of a. flying
tr'uaning prograin in which brief explanations are provided as to the natu-.re
and general purpose of tho inspections and supervisod practice is permitted.

Speci.fic tasks Are concerned with conduct ing exterior and interior
checks of the aircraft in accordance with the respective Nlight mutanuals
and aszuring proper storage of all equipmieiit items. Periodic checks of
the aircraft structure while In flight , fumes, smoke) are also
roquirt'ed
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DISCUSSION

Academic Tral ning

Because of the prior aviation experience of Coast Guard aviators,
academic training for development of understanding of navigational
techniques and principles, interpretation and meaning of information
-dsplayod on given instruments, etc., will only be required for those
aircraft where unfamiliar instruments are involved (e.g., flight directors,
navigational compulurs). This can be included as part of an overall
academic program for the particular aircraft.

For each aircraft, academic Lraining will be required by Lransi-
- tioning and qualifying students relative to a description of the aircraft,

its performance capabilitLes, limitations, import ant systems and char-
acteristics (normal and non-normal functioning) and important system inter-
reiht.Laonship)s, Formal tralning should ulso lbe provided RV qul!tifi-
cation students concerning the aerodynamics of rotary wing aircraft
and rotary wing control systems.

Ideally, academic training will also be provided new aviators con-
cerning SAR mission planning and SAP equipment characteristics and
capabilities. Other tol 'cs to be addressed within academic training
concern management principles and techniques for effective control of
the aircraft's resources for efficient mission accomplishment. Flight
Support lectures will be required explaining performance requirements.

Flight Training

Training objectives for the flying portions of each program of
Instruction designed for training Coast Guard aviators should be
concerned principally with the completion of skill learning for those
tasks practiced in the simulator. They must also be concerned with

-- the accomplishment of that training which cannot be given effectively
in a synthetic device. Chiefly these objectives are concerned withSLU •IJI LIU LLU (itJ, cIt,'til # Vll 141.5 U•IaI IS l VISI| L• t-%K O'l--e'soii to Control ti-u lira ou, tt or vi sui tusex, runa-
to the aircraft. They include take-off and landing foi all aircraft,
water operations for the two helicopters and the IIUIME, execution of
drop procedures for fixed wing aircraft and helicopter hovering
operations over moving targets.

Synthetic Training

Broadly viewed, aviation training within the Coast Guard has two
principal functions: skill acquisition and skill integration. Still
acquisition refers to either thie oripinal learning of behavioral items
not alrevdy within the student's repertoire or the modification/
adaptation of existing skills in appropriate ways for application
to new aircraFt. rlhis is the chief emphasis of transition and qualifi-
cation training programs. Skill integration refers both t. the pro-
gressive refinerment of single skills (e.g., aircraft control) and
0&so to the exercise of various skills in combination. While skill
integrattion begins in transition and qualification training, it is tie

SI•



chief benefit achieved through proficiency training. Both functions
can be served by synthetic flight training equipment.

In developing aircraft-specific programs of instruction for use
with synthetic equipment, specific training objectives should be con-
cerned with (1) the development and enhancement of skilled performance
for all instrument flying tasks (including transition to unfamiliar
instruments) for the aircraft, (2) achievement of proficiency in the
execution of all normal and emergency procedures for the aircraft,
(3) development of skilis required for effective communications, and
(4) learning of complex patterns of psychomotor responses.

Future training programs should also use synthetic equipment to
provide specific learning experiences for a wide variety of aircraft
and environmental conditions. This "enriched" training will foster
the early development of skills which normally otherwise develop slowly
over time as experience in operational flying under diverse conditions
increases. Intelligent, insightful use of the simulator can realize,
for example, benefits such as

. allowing the student aviator to develop an appreciation for
his own personal capabilities as an aviator and to develop a safe
performance envelope within which he can operate effectively;

* permit the exercise and enhancement of decision making
abilities;

* allowing the student aviator to develop the ability to
control the aircraft consistently (reliably) and smoothly under diverse
conditions;

. allowing the aviator to acquire effective procedures for
time-sharing the performance of simultaneously occurring tasks.
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Appendix

U. S. COAST GUARD AIR STATIONS VISITED IN THIS STUDY

Visits were made to the installations listed below on the dates
indicated to obtain information concerning Coast Guard aviator practices
during operational search and rescue (SAR) missions.

1. 10 - 13 March 1969 Training Section
28 - 29 July 1969 U. S. Coast Guard Aviation Support

and 'Training Centur
Mobile, Alabama

2. 14 March 1969 Coast Guard Air Station
New Orleans, Louisiana

3. 8 - 10 April 1969 Coast Guard Air Station
Miami, Florida

4. 14 - 16 April 1969 Coast Guard Air Station
Elizabeth City, N. C.

5, 17 - 18 April 1969 National Search and Rescue School
Governors Island, N. Y.

6. 21 - 23 April 1969 Coast Guard Air Station
Salem, Mass.

7. 8 - 9 May 1909 U. S. Naval Air Training Command
Pensacola, Florida

S8. 12 - 13 May i969 Coast Guard Air Station
Detroit, Michigan

9. 23 - 24 June 1969 Coast Guard Air Station
San Diego, Calif.

10. 25 - 27 June 1969 Coast Guard Air Station
San Francisco, Calif.
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