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Chapter 9. OPERATIONS STAGE 

900 SEARCH OPERATIONS 

During search operations facilities proceed to 
the scene and conduct search operations until 
distres8ed persons or craft are located or the 
mission is terminated. Search operatiop.s begin 
when the first search unit is briefed and dis­
patched to a search area. This' may occur imme­
diately after a SAR incident is assigned an 
emergency phase in the initial action stage, or it 
may occur after the SMChas develo~ed a search 
plan. Generally, its beginning (j,epends(j,irectly 
upon the apparent urgency of the SA:Rincident 
reported to the SA:R System" It can thus over­
lap both the initial action stage ~nd the plan­
ning stage at its beginning. Search <l~erations 
end when all distressed persons or distressed 
craft have been located, or the mission is termi­
nated. 

In a strict sense, search operations will occur 
even during missions in which accurate distress 
locations are known or reported. Effecting a 
rendezvous between an SRU and the distressed 
craft or person will require some search effort 
on the part of the SRU to eliminate or reduce 
time delays. 

There are eight specific events which may 
occur sequentially during search operations. 
These events are: Search briefing jdispatch of 
search units; SRU en route travel j on scene 
search j distressed craft/persons sighting j if 
necessary, on scene relief; return to ba>!e; and, '" , 
debriefing of search crew/team. 

,,- .} 

901. Search Briefings' 

a. General 

The search crews' act~v~ partic1~ation i;;~ 
mission begins with their, briefing and ,ends 
with their, debriefing upon re~urn. Sllndfug,a 
search crew on a mission without adequa~ly 
briefing them.is not only unprofessional, it is 
also inefficient, wasteful,and unsafe~ It is the 
responsiiJility of theSMC to brief and dispatch 

, appropriate SAR units. The SMC may conduct 
the bl'iefing himself, 0, he may appoint a SAR 
briefing officer. 

Chapter 6 discussed the, use of, and summa­
rized the contents of, the SAR mission brief­
ing folder and the searchcraft briefing :folder. 
This chapter will elaborate on the operational 
procedures upon which these folders are based. 
Preparing these folders prior to the time that 
the actual briefing is cond'ilcted wiW'helpin. 
sure that no informatiol\, is omitted and that 
each search crew has a written record of, its in­
structions. Briefing should be scheduled so that 
ample time is allowed before takeoff or lll,unch. 
In addition to the written briefing forms, 
flightcrews should be provided, when possible, 
with written weather information, weather 
maps and/or cross sections, and a briefing by 
a quftlified weather forecaster. All search crew­
members should attend the briefing, as the in­
centive imparted by the briefillg wijy have a 
direct effect on lookout (scanner) performance. 

The briefing officer must expend a substan­
tial amount of effort and preparation prior to 
the actual briefing. Search crews must be pro­
vided with positive incentive, neceSsary details, 
and instilled with a strong sense of motivation 
by the briefing officer. , 

b. Search Briefing Checklist, 

Figure 9-1 is,a summarized checklist of those 
items normally included in search crew brief­
ings. It may be used as a guide by the briefing 
Qfficcl'to ;illilwe tlutt the search crews receive an 
adequate briefing, and are in.stilled ",ith a high 
devel.of·' motiwation for a successful search 
effort; .:lithe search craft is ,on a minimum­
.delay launch or scramble,the briefingc!tn be 
coild'licted over the 'radio, condensing this check­
list as appropriate. Most of the listed items in 
f\g\ll'e~1 are Self-explanatory; those which are 
not are'fuore fUi1y discussed'in the follQwing 
subparagraphs: 

i . -l, 
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Search Briefing Checklist 

A. Situation 
1. CIrcumstances ot distress 
2. Persons on board 
3 .. Seareh targete 
4. Descriptions 
5. Last known position 
6. Survival equipment 
7. Current leads 
8. _mate at the situation 
O. Participating BAR agencies 

B. Weather 
1. At time of distress 
2. CurreDt en roote 
8. CUrrent on scene 
4. Forecast en route 
5. Forecast on Bcene 
6. Weather;hasards 

C. Seareh Areas 
1. Previous coverage 
2. Current coverage 
8: Airspace reservation (type) 
4. Designations . 
5. Size 
6. Major axis 
1. En route searching 
8. Commence search pointe 
9. Terrain hazards 

D. Search Patterns 
1. General descriptions 
2. Dellignati .... 
8. Creep 
4. Track spacing 
5. Search altitudes 
6. Probability of detection 
7. Accurate naVigation 
8. Vary P versns S 
O. Speed 

E. Search Aaslgnmente 
1. Aircraft a .. lgnmente 
2. Backup aasignmente 
8. V .... I aasignmente 
4. Boat aasignmente 
5. Round robin mE 

'See Cantlon-paragraph 428. National SAR Mannal. 

6. Desired ETA on scene 
7. Ialtlal en route course 
8. On scene reliefs 

F. Lookout/Scanner Tecbnlques 
1. Instructional bandout 
2. Training 111m 
S. Sighting reports 

G. Communications 
1. On Scene Channels 
2. Control Channels 
8. En route Channels 
4. Monitor Channels 
5. Cutter Aerobeacon 
6. Cutter IFF /SIF 
7. Cutter TACAN 
& AlrcraftIFF/SIF 
9. Aircraft TAOAN 

10. No Tactleal Coils 
H. IFF/SIF Aallignments' 
I. Coordinating Instructions 

1. SMC Assignment 
2. OSC Aaslgnment 
8. Middleman Assignment 
4. OSC and OACC Chop 
5. Descents and Climbs 
6. OPS Normal Reports 
7. Position Reports 
8. Sighting Reports 
O. Sighting Procedures 

10. Marking Slghtings 
11. FlIght Plan Remarks 

,12, FlIght Hazards 
J. Information for OSC 

1. IFR Round Robin Flight Plan 
2. ETA on Bcenl' 
S, En route IFF/BIF Sqnawk 
4. Beacon Tunedand Ident 
5. Communications Available 
6. Search TAS(ACFT) BOA (Veseel) 
7. Endurance on Scene 
8. Retul,'Il Altitude Requested, 
9. Intended'DeparturePolnt 

10. C1.....,.ce to OBOP 

FroUBII 9-1 

1. Situation Briefing. This portion of the 
briefing is as much motivational as it· is in­
formative. The search crews should be, told of 
all th~ known, pertinent facts surrounding the 
circumstances of the distress. For example, 
search crews need to know how many people are 
missing-including the color and type of their 
clothing. If any of the missing persons have 
a. special medical problem which may either 
hinder their rescue or make their rescue more 
urgent, the search crew must know this as 
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well. The type of survival equipment that is 
available for survivors um. will also determine 
what the search crews must look for or !taten 
for. A thorough description of the 'distressed 
craftol' ollher 'prObable targets is perhaps . the 
most importartt singlei1tem of the briefing. For 
example; if 'tlit! distresSed'craft wete a fOun­
dering vessel,'the mosti' probable objects of 
search will be lifeboats, rafts, debris, oil, and 
personnel in the water. Lifeboats may vary in 
size from 12 to 50 feet in length and be of any 



color. Rafts may be doughnut, inflatable, or 
box-types and of any color. As a general ~ule, 
the doughnut and box-types are the same color 
as the vessel. ThEl scene of the disaster is usu­
ally marked with a considerable amount of de­
bris when a large vessel goes down. Often, a 
large oil slick is present. The debris will usu­
ally be found downwind of the origin of the 
oil slick; the boats and rafts will also usually 
be downwind of the debris. Persons in the 
water are usually found in the area of the de­
bris clinging to floating objects. If the ves­
sel had been abandoned some time before sink­
ing, lifeboats, rafts, and personnel may be 
found upwind of the point of foundering. 13e­
cause of this, search units should search both 
upwind' and·'downwind of the oil and debris 
area; In heavy seas, survivors may also be 
moved by the. seas in the direction in which the 
seas are traveling. Because of. this, the .area 
downsea should also .be checked. 

When. an abandoned ship is located, it may 
have drifted before the wind faster than sur­
vival craft. In such casesconceutration of 
search upwind is recommended.· However, a 
low-lying, half-sunken loaded ship may drift 
more slowly than.a floating surv,ivalcraft, even 
if a drogue is used. A derelict may drift at a 
considerable angle off the prevailing wind 
direction. 

Small craft, such as yachts and fishing ves­
sels, sometimes carry only. a small dinghy; some 
have balsa or inflatable rafts ; and others have 
only lifejackets. Dinghies may be of any 
color but are usually white or mahogany. Life­
boats from large vessels are normally equipped 
with pyrotechnic detection aids and emergency 
radios. Many also have power and/or sail. 
If more than one boat is launched, they can 
be expected to.be grouped orti~ .. together, .' ,', ' , ,{" - t ,', ., 

if possible, maIRl!g,sight~g~asie~: .;Soats or 
rafts frOJ.ll small craf!; usually have. a very 
limited supply of visU:itl detection . aids and, 

, '~,. - -' , " ,'" i ' " , ":, !. , 
in many cases, norie. In the case of a'ilearch 
over water 'for survivors, of all aircraft inH­
dent, scanners should be briefed to look for 
scattered wreckage such as oxygen bottles, 
fl60rboards,pieres of/or whole rafts, or seat 
'cushions, In Some 'cases, there may be nothing 
other than a possible oil slick. If the search is 
to ,be aonducted over heavily wooded terrain, 
Soatiners sllOuld be'brieflld to look for broken 

trees or scarred trees, and bits of shiny metal 
or plexiglas beneath the trees, burned out areas 
which look fresh, parachutes or visual aids 
which may have been set out by the survivors. 

2. Weather Briefing. KIlQwing the weather, 
from the time of distress to the present, will 
help the search crew appreciate the environ­
mental hazards being faced by the survivors. 
Also it will add to appreciating any degrada­
tion of search effectiveness during previous 
searches due to poor weather in the search. area. 
Another reaSon for knowing the forecast 
weather is that the SMO' has used that fore­
cast to develop his search action plan. If the 
actual weather encountered is not as forecast, 
the SRU should always report this to the OSO, 
who will in turn relay it to the SMO. Many 
times a rapidly changing or developing 
,weathersyst/lm will not be. forec!\st, and, the 
SMC will have to make major revisions to his 
·plan. Search crews should also be ,warned of 
any weather .hazards such as cyclone,s, water­
spouts, thunderstorms, icing, or turbulence 
that maybeencountel'\ld by them in the search 
area or while en route. 

3. Search Area Briefing. Areas previously 
searched as well as the current. search. area are 
included in the briefing, together wi1:ihthe ra­
tionale for tiheirseleotil>n and size. This:will 
tend to further bring the. search crews jp.to 
tfue total SAR missiQn bybelping them,tp un­
derstand ·the rntionale used in the seleo(,'tionof 
their pllirticular search 4l.rea. If tihe searoh _ 
is protected. by some form of SAR airspace res­
er.vatioo, searoh crews 'must be advised Qf the 
limitAlJtions of that protection. U en ~te searoh­
ing is being used, its purpose Il-n<;l advantages 
Should be explained. 

Searob. ,crews must also be wlIirned of \l<ny 
known> terrain hazards within their ~ 
o,rea&-as weN ItS the proba1:>hlity of unknown 
hazar9,&-suoh as TV trnnsmi'llting Il-ntennae, 

"power/t@ephone lines across vull~, high 
bridges in river/harbor areas, high-masted 
ships m ~ii/<JOOSts;l-.lltc. 

'. 4, ,Search Patterrrllrleflng. In addition to the 
detai:lsQf searoh pattern type, direction of cresp, 
!lOmmence _rob. point,. track spacing, searob. 
altitude Il-nq, forooast probability Q£ d~oo, 
the briefer must stre$S the primary importance 
of 'accurate SRV navigation. Not Qnlydoos the 
probability of, detoot1ng the survivors depend 
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upon accurate navigation, but also the 8afe 8ep· 
aration of po:rticipating 8earch o-raft depends 
upon the accurate navigation of every SRU on 
8cene. The briefing officer should always enu· 
merate the available navigation aids oand navi· 
gation systems in the search area. When search 
crews are not familiar with the particular area 
being searched, it may even be necessary for 
the briefing officer to provide a written sum· 
mary of the navigation aids/systems fur each 
crew's briefing folder. 

5. Search Assignment BrleRng. Every partici· 
pating SRU must know its assigned see.reh oarea. 
and should be briefed on exact seardh roreas as­
signed to other SRUs. By having this informa· 
tion readily availlable aboard eaab. SRU, a loarge 
amount of ·unneoossary on scene confusion can 
be elimina;ted. In addition, eaclt SRU Should 
understand 1Jh.e desired procedures fur either 
relieving 1Jh.e proceeding SRU in his search a.rea., 
and/or for Checlcing in with the OSC upon 'ft,l'o 

rival and 11hen proceedingrohisassigned search 
area. When time permits, the briefmg officer 
should provide eaab. SRU orew wi1Jh en route 
and on scene navigational Charts. The en route 
dh.art should include at least the initi'al course­
line from its stalging ba.seplotted on 1he chart 
indicating magnetic course. The on scene dh.art 
shouid include coUil"Sllline inbound to tlhe com· 
mence search point, the individual search area 
boundaries, and 1Jh.e specific searoh pattern legs 
plotted for the entire search a.rea of tJhat SRU. 

6. CommunlcaHon. BrleRng. The SMC will 
specify the frequencies assigned for primary, 
secondary, and tertiary usage as on scene and 
control channels. Parent agencies will normally 
assign en route frequencies. Monitor channels 
will depend upon what type of emergency ra­
dios or emergency" locator transmittel'S are avail· 
able to the survivors. And if heavy news media 
coverage of the SAR mission is expected the 
SMC will also specify the frequencies to be 
used as press channels. All search crews must 
be briefed on the specific frequencies a.ssigned 
to their mission, as well as the specific IFF / 
SIF modes·codes and TACAN channels for 
each participating SRU. Tactical call signs are 
not normally used in SAR missions occurring 
outside of a war zone. It is much less confusing 
if all SRUs employ plain language radio call 
signs, especially whenever more than one parent 
agency is furnishing SRUs for the mission. 
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There are only two exceptions considered ac· 
ceptable by most SAR coordinators. One is the 
use of the search area designator (Alfa·l; 
Bravo·2, etc.) as a call sign on scene for the 
identification of the particular SRU searching 
within the specific area. The other exception is 
the use of a collective call sign for on scene 
identification of the OSC, thus avoiding pos­
sible misunderstandings whenever the OSC is 
relieved by another SRU. 

7. Coordination BrleRng. This portion of the 
briefing will have the greatest effect on the 
efficiency of the search operation as it is exe­
cuted on scene. Every SRU must have a rudi· 
mentary knowledge of the SAR mission orga­
nization and how it directly affects the SRU's 
task and on scene procedures. The SRU crew 
should be aware of the identity of the SMC 
and OSC; other SRUs on scene; and proce­
dures being used. 

8.lnformaHon for OS<: BrleRng. Each search 
craft en route to the scene' should contact the 
OSC 15 to 30 minutes prior to its ETA on 
scene, and be prepared to provide the follow· 
ing information: 

(a) ETA on scene. 
(b) Current IFF /SIF transponder setting. 
(c)' Whether the SAR vessel's aerObeacon is 

tuned and identified. 
(d) Limitations of communications, naviga-

tional or other operational capability. 
( e) Search true airspeed or speed of advance. 
(f) On scene endurance. 
(g) Intended departure point and time, if 

not via OSC position. 
(h) Type flight plan filed and departure air" 

field. 
(i) Return altitude (or flight level) 

planned. 
(j) Type ATC/OAC clearance obtained. 
9. Lookout/Scanner BrleRng. In addition to 

the general briefing given to all search crew· 
members, the lookouts and scanners should re· 
ceive a separate, supplementary briefing. This 
briefing should include a review of the scan· 
ning techniques discussed later in this chapter; 
a training film covering proper scan procedures, 
if available and time permits; photographs and 
drawings of the distressed craft and its survival 
rafts/boats/etc. as seen from the search alti· 
tudes being ueed if availsble; proper methods 



for reporting sightings using the se.arch craft's 
interior communication system; and some form 
of instructional and motivational handout fOl: 
each scanner and lookout. 

c. Search Briefing Forms 

Figure 9-2, is one arrangement of a search 
briefing form used by several SAR coordinators. 
This form includes the minimum, essential in­
formation on .which a search crew should be 
briefed, and is appropriate for either a scramble 
launch or a fully planned, relief SRU depart' 
ure. Note that this form requires an attached 
rough sketch showing all areas currently being 
searched, who is in each area, 'and what their 
IFF /SIF, air·to-air TACAN, and search alti­
tude· assignments are, if these are used. During 
large scale searches the SAR mission coordina­
tor can run off severaldittQ copies of the attach.­
ment. It not only permits the· SRU commander 
to doublecheck his own assignment, but it alSO 

permits him to visualize his unit's place in the 
overall search effort. 

Figures 9--3a and 9--3b are the two sides of a 
special briefing form used by several maritime 
SAR coordinators for missions involving mer­
chant vessels. Use of this form, and a knowl­
edge of motor vessel (M/V) rigging, will help 
the SRU make rapid and accurate M/V identi­
fications during the mission without requiring 
a close approach by a surface vessel or a low­
level aircraft fly-by. A rough sketch of the 
M/V's side view is made on the reverse side of 
the form (fig. 9--3b). Note that this form re­
quires an attached AMVER SURPIC listing" 
the known merchant vessels within the search 
area. The SURPIC should be requested from 
AMVER for the approximate midtime of the 
SRU's on scene time. The navigator shQuld plot 
these vessels on his search chart in order to. !tid 
him in readily identifying vessels sighted dur­
ing the search. 

Search Briefing ,Form 
Date ________ . Search craft commander ________________ ---, ___ _ 

Search craft type and call . Parent activity ------r-----------Searchtargets _________________________________ _ 

Searoh area designation _________ 0 Commence search ,point _____________ -
Search area boundaries ______________________________ _ 

Search pattern '. Creep _____ . Track spacing _____ ~i1es. 
Search altitude __ ± __ feet. S.arch IFF/SIF squawk ,, ________________ _ 
Search air/air TACAN channel or search air/ground TACAN channel _______ _ 
Desired ETA on scene . Desired ETD from scene . ETE ______ _ 
En route search (IS) (IS NOT) desired. 

Desired route to search area ___________________________ _ 
Desired route from 8e~roh area _________________________ _ 

On-scene commander (OSC) is _____________________________ _ 
Middleman aircraft is ________________________________ _ 
CGC is in approximate position _________________ _ 

With aerobeacon operation on 410 kHz identification __________________ _ 
With IFF/SIF transponder squawking _______________________ _ 
With TACAN transmitter operating on channel ____________________ _ 

CGC is in approximate positlon'-_________________ _ 
With aerobeacon operation on 522 kHz identification __________ . ________ _ 
With IFF/SIF transponder squawking _______________________ _ 
With TACAN transmitter operating on channel ____________ -::,.--_ 

On scene ohannels: Primary 282.8 MHz. Seoondary 123.1 MHz. Tertiary 5680 kHz USB. 
On scene ohannels: Primary Seoondary Tertiary ____ _ 
Control chmneis: Ptlmary Secondary ____ Tertiary ____ _ 
En route channels: Normal a.ir/ground or _____________________ _ 
Monitor ohannels: ________________ for survivor signals, 

(Attaohed is a rough diagram of areas being searohed by this la.unoh; a.nd showing individual searoh areas, IFF/SIF, 
Tacan and Altitude assignment) 

I See caution para. 423. National BAR Manual 

FIGURE 1f-2 
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M.rchant V •••• I Id.ntlflcatlon Brl.flng Form 

DESCRIPTIVE DATA: (Source: Register, AMVER, ONI, DIA.) 

Name . Call sign _. Vessel type :--:--:--:-____________ _ 
LOA . Beam . Draft . Number of decks ___________ _ 
Gross tonnage (total volume eapaclty +100) __ '--__________________ _ 
N.t tonnage (earso volume eapaclty +100) ___________________ ...,.-__ 
Deadweight tonnage (eargo w.ight capaclty) _______________________ _ 

Special features and alterations ___ ~-:-----------------------
Superetructure type . Stern type :--:-__________________ _ 

Hull raises (in thirds) . Sequence of uprights 
Hull color . Superstructure color . Stack color ______________ _ 
Ship loaded or in ballast? Deok eargo . Dangerouseargo ______________ _ 

POSITIONtMOVEMENT DATA: (Source: AMVER, INDEX.) 
La.t position lat., long., at _______________ GMT. 
Cours. True, epeed Knots. 
Departed on date fo.·_:-________________ _ 
Last port of call was on date _______________ _ 

NAVIGATION/MEDICAL/RADIO/FLAG DATA: (Source: Register, AMVER, H.O.-I00.) 
Dlreotion finder: Ye. No Unknown 
Fathometer: Yes No Unknown 
Gyro compass: Yes No Unknown 
LORAN/DECCA/CONSOLAN/ETC: Ye. No Unknown 
Surface radar: Ye. No Unknown 
Medfoa1 doctor on boa.d: Ye. No Unknown 
Standard medical eh88t on board: Ye. No Unknown 
FM radfo telephone, 156.8 MHz: Yes No Unknown 
AM radio telephone, 2181 KHz: Ye. No Unknown 
CW radio telegraphy, high freq.: Yes No Unknown 
Radio watch, ITU schedule: H24 H16 H8 
Calling freq. . Working freq. . HOming freq. __________ _ 

OWNERSHIP/MACHINERY DATA: (Source: Register, Index.) 
Owner . Manager ____________ . 
Flag of registry . Home port __________ _ 
Prevwusname.:-_____________________________ ~~ __ . 

Built in y.ar 19_ by --------------'---=-....... ---:-----~----c_--Engin •• 1.. . Boilers __________ "-__ 
Propulsion type . Number of screws ___ ....... ____ _ 
Attached I. an AMVER SUPRIC of known merchant v .... ls within the overall zeeroh area. Plot thes.on your 
scarch chart for ready reference. 

FlOUR" 9-3a 
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Merchant Vessel Identification Briefing Form 

(Reverse Sidel 

FLAG OF REGISTRY HOUSE FLAG 

STACK INSIGNIA 

SAMPLE RENDEVOUS MSG FM SMC TO MIV: 

DH MEDICO NORFOLK CKNC 281830 GMT 
BT 
GOVTUSCq 
MASTER PODUNKISMTA 
INTEND AIRDROP OF MEDICAL SUPPLIES AT 282115 GMT STOP 
REQUEST CONTINUOUS BEACON ON 522 KHZ COMMENCING AT 282015 GMT STOP AIRCRAFT CALL 
COAST GUARD RESCUE 1234INCI234 WI LL BE GUARDING 500 KHZ 2182KHZ 121.5Mllz AND 282.8 
MHZ. STOP REQUEST EXISTING WEATHER/SEA CONDITIOIlj,S, A{lID YOUR,282115 GMT DR POSITION 
STOP SIGNED US COAST GUARD NORFOLK UNQUOTE ',,' , " 

FIGURE 9-8b 

Figure 9-4' is an outline for!jl for oond ucting 
the briefing of mar~ne craft lookouts. Figure 
9-5 is an outline form forl"conducting the 
briefing of aircraftsctmners. Figure 9-6 is an 
example of one SAlt" coord~uator's instruc­
tional/motivational handout which is given to 
each lookout/scanner during their briefing. 

,Shipboard Lookout Briefing 

HIf the lookout doesn't spot the survivors, nobody will" 
I. Lookout Procedures: 

A. Sweep the horizon slowly. ' 
B. Examine the field 5° at a time. 
C. Cover assigned sector completely. 
D. Return to starting point and begin sweep again. 

9-9 

II. ll.eport Slglltlngs: 
A. First duty Is to sight object and report it. 
B. Don't hold off reporting Until object is identi­

fied., 
C. ~J.l8Ure officer of deck ackn,owledg~s report. 
D. Attempt to keep object in, sight. ' 

III. Location of Sightings:, ' 
A. Name object (if known, say,"Object"). 
B. State direct jon-

1. Use relative bearings in reference.to' bo~ of 
shlp. ", 

2. Use 3 digiteonly (example-for 135° .tete 
"One Three .Fi:ve.") 

3. State "Bearing." Then tile 3d1gite. 
,C. Stete range- •• 

1. Estimated range in yards (2,000 yards = 1 
mile). ,,' ",,' 

2. ~tate j'R.imge," the~, 'estimate~ distance. 
(Continued) 
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(Contlnued) 
D. Examples-

1. "Life~aft, Bearing Zero Nine Zero, Range 
One Thousand;" 

2. "Object, Bearing Three One Five, Range 
Five Hundred." 

IV. Sighting Charaoteristloa: 
A. Surface craft afloat-

1. Size and dlstlnotlve markings. 
2. Looatlon at night. 

B. Foundered distressed v....els-
1. Objeots of ...... ob: 

(A) Lifeboats. 
(B) Rafts. 
(0) Debtls. 
(D) onsUoks. 
(E) Personnel In water. 

2. Scene of dlsastsr-large vessels: 
(A) Large amount of debris. 
(B) OUsUok. 
(0) Survivors In rafts, In Illeboats, or In 

w~ter. 
3. Scene of dI .... ter-small vessels: 

(A) Survivors in rafts. 
(B) Burvlvors>1n water. 

C. Downad alrorew-
1. Liferafts. 
2. Personnel In water. 

D. AlI-
I. Visual slgoais, depending on type carried. 

FIG""" 9-4 

Aircraft Scanners Briefing 

I. Handout (AIrcraft Scanner Instrucitlons). 
II. Training 1Ibns: 

A. Searoh and resoue .cannlng and sighting tech­
nlqu_ 
TF 1-5362 (USAF). 
1962--07 minutes-eolor. 

B. Search and rescue visual ... peots Of searCh and 
slgoallng-
TF 1-5054 (USAF). 
1947-17 minutes-eolor. 

C. Water surViVal communl.atloDS-'Vlsual dls-
tress s\gIlais- > , 

TF5>595A (USAF). 
1964-'--17 minuteB-COlor. 

III. Brisling: 
A. Motlvatlon-

1. Requirement for soanners. 
2. Importance of duty. 
3. Purpose of searoh. 
4. Reqn!rement for prolonged searoh opera­

tions. 
5. Developments In search. 
6. Orieiltate all .tatements to scann.r motiva­

tion. 
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B. Mission brl.fing-
1. Purpose (known factors on BAR Inoldent). 
2. Targets: 

(A) Di.tlnotive markings and color. 
(B) Number of p.r.onnellnvolved. 
(C) Em.rgenoy equipment oarri.d. 
(D) Flight Inlormation-

(1) Length of tim •• n route to •• aroh 
area. 

(2) Time on .tatlon. 
(3) Searoh altitude. 
(4) W.ath.r oondition •. 

'3. AssIgned •• aroh are ... : 
(A) Pattern .... igoed. 
(B) R .... on partioular pattern ,,".Igo.d. 

C. Sighting oharaoteristios (cover appUcable por­
tion)-
1. Surface oraft afloat: 

(A) Siz. and distlnotive marklnge. 
(B) Looation at night. 

2. Foundered v .... ls: 
(A) Obj.ot. of searoh­

(1) Llf.boats. 
(2) Rafts. 
(3) Debris. 
(4) 011 .lIok •. 
(5) Personnel In water. 

(B) Scene of dl.aster-large ve.sels­
(1) Large amount 01 debris. 
(2) Oil .lIok. 
(3) Survivors in lifeboats, in rafts, or in 

water. 
(4) Vi.ual.lgoais. 

(0) Seene of dlsaster-small vessels-
(1) Survivors In .mall bal.a or pneu­

matlo rafts. 
(2) Survivor. In water. 
(3) Limited emergenoy .igoaling equip­

ment. 
3. Overland .earob objeotlve.: 

(A) Look for-
(1) Variations In oontrast. 
(2) Odd angle. of light. 
(3) Diff.rence. in texture. 
(4) DI.oontinuity. 
(5) Movement. 

(B) Speolfloally-
(1) Broken or .oarred tree •. 
(2) Bits of .hlny metal beneath tree •• 
(3) Fresh burned out areas. 
(4) Paraohute •. 
(5) Visual aids set by survivors. 

4. Survival .Igoals-
(A) Pyroteohnlo .Igoal. (.moke or flare) : 

(1) MK 13,>OOy and night flare. 
(2) Very pl.tol. 
(3) Paraohute. 
(4) Pen gun. 

(B) Sigoal mirror flashe •. 
(0) Sea dye marker. 
(D) Lights. 
(E) Tracer ammo. 
(F) Others. 



D. Soanning procedures-
1. Sighting ranges. 
2. Eye movement patterns: 

. (A) Follow fixed-pattern to avoid missing 
areas. 

(B) For waist or side position­
(1) Start under aircraft. 
(2) Move out to effective field of 

vision. 
(3) Return to starting pOint at same 

rate. 
(4) Repeat. 

(0) For forward position-
(1) Move right to effective field of 

vision. 
(2) Move back to left to effective 

field of vision. 
(3) Repeat. 

3. Rate of eye movement (normal speed 
search aircraft): 

(A) 10° eye movement per second. 
(B) Pause every 3°-40 (2-3 pauses per 

second). 
(C) Reason: Eye must be fixed or focused 

on object to sight it (within a 
'50 radius) 

4. Methods" of preventing-' fatigue and pro~ 
longing scanner endurance': 

(A) Movement.of head with eyes to prevent 
eyestrain. 

(B) Areas of UNo Contrast"-
(1) May oause severe eyestrain prob .. 

lem. 
(2) Prevent by periodic focusing of 

eyes on nearby .object (in or on 
airoraft or on surface). 

(3) Use of sunglasses. 
(C) Comfortable soanner positions. 
(D) Cieanliness of windows. 
(E) 3()..minute rotation of positions. 
(F) Renef at periodic intervals (maximum 

scanner endurance without rest is 2-3 
hours). 

(0) Use of light snacks and coffee. 
(H) Intercommunication between soanners. 
(I) Comfortable cabin temperatures. 
(J) Correct use of visual aids. 
(K) Night techniques-

(1) Lights. 
(2) Park adaptation,period. 

E. Sighting procedures- . 
1. Reporting sighting to pilot: 
(A) Use clock position and estimated 

distance. 
(B) Example: "Target, 4 o'_clook~ 500 

yardsll
• 

2. Marking sighting looations. 
. 3. Procedure turn technique (90'-270' 

method). 
4. Visual Return to target: 
(A) Scanner oalls outl· clock position and 

estimated distance. 

(B) Pilot turns aircraft in direction of 
sighting. 

(0) Scanner continues to call out position 
and distance to orientate pilot . 

(D) Pilot (copilot) states when he has 
target in sight. 

(E) Do not remove your eyes from the 
. target. 

FIGURE 9-5 

Aircraft Scanner Instructions 

1. Purpose. The purpose of this instruction is to pro­
,-ide a guide for senrell aircraft scanners. Before all 
else, you sbould recognize the 'importance of your job, 
and endeayor to put forth your maximum effort. The 
success of an air search depends mainly upon the effi­
ciency' with w,hich you as a scanner do your job. Keep 
in mind that your one aim -and purpose is to locate>the 
sea'reh target as soon as possible', This could mean the 
saving-of UYes, and the preYention of a-large, prolonged 
'nitd costly search. The primary responsiblUty of tbe 
:regular -aircraft, crew -is the safe operation of the air­
craft, a tn'sk which' at times will require their full 
attention leaving l1~tle or no time for actual visual 
search. It should be obvious that your constant sur­
vellltmce is needed. 

2. Scanner Organization. The aircraft commander is 
responsible for the organization and briefing of scan­
ners in his aircraft. In del/eloping his scanner organi­
zation, the aircraft commander has considered the 
following factors: 

A. Proper assignment of scanners as to number and 
location. ' 

B. Detailed' emergency procedures briefing prior 
. to takoofl'. 
C. Detailed search briefing prior to commencing 

search. 
D. ,Corrf!ct method of $cntlDing, day and night. 
:m. Prompt and accurate reporting and acknowl­

edgment. 
F. Good ability to estimate bearings and distance. 
G. Proper search, equipment such as binoculars, 

fllters, sunglasses. 
H. Proper use of search equipment. 
I. Rotation or relief of scanners to reduce fatlgue. 
J. Proper scanning of sun and moon b~ams. 
K. Night adaptation of eyes. 
L. Use of off-center vision -during night search. 
M. MotiVation of crew by keeping them advised of 

all developments. 
3. Briefings. The- aircraft commander will brief you 

or '''Object'' of the search;' He wUl also brief 'you on 
all pertinent informatior{ regarding' the search target 
correct emergency procedures tor ditching, forced 
landing, and ,baUout: Be sure you understand them; If 
an emergencY' 'occurs, remidn callil' and respond' quickly 
prior to search operations. PaY"'pa1\ticular attention- to 
to' the:'orders ·61' any, mem·ber- at the crew.' , 

(Continued) 
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(Contlnued) 

4. What To Look for. The aircraft commander will brief 
you on what to look for. Some things to look tor which 
might indicate the distressed craft's position: 

A. "November Charl1e" flag holst signal. 
B. Any square flag and ball-shape flag hoist signal. 
C. Any flame signals from a surface craft. 
D. "s 0 S" flashing light signal. 
E. Any succession of flashes from a distress mir-

ror. dashl1gbt. heliograph or wreckage. 
F. Any red pyrotechn'ic Ught signal. 
G. Any red or orange pyrotechnic smoke signal. 
H. Any red rocket or star ohell signal. 
I. Any green sea.dye staining signal. 
J. Any ejected Oil staining signal 
K. Any wreckage or floating debrl .. 
L. Any unusual object. 
U. Any scarring of natural terrain. 

Keep In mind that any wreckage or signals might be 
dlftlcult to see, and once seen are easily lost if not kept 
under close observation. Whitecaps and wave motion 
make It PIlrticnlarly dlmcult to maintain sight of.tbe 
position of wreckage or signals In the water. And 
obviously, an Improperly checked sighting oould mean 
the dlfre.rence tmtween nfe or death for 'the survivors. 
Therefore upon first sighting any thing, Immediately In· 
form the aircraft commander of the, first bearing and 
distance. Be will then drop a smoke doat and investi­
gate the sight111,g. Do not remove your eyes from the 
sighting when making your report. 

S. Sccmnlng. The aircraft commander will br1ef you 
on bow tar out from the aircraft you scan, in addition 
to which sector you should scan. Use a systematic sYs­
tem of scanning: ey_1I movement ohould be a ..... 
peated series of stop.focus-move; area searched should 
be covered by a repeated series of sweeps from below 
the atreraft out to the limit of track sPllclng and then 
back. The aircraft's movement will provide a proper 
scanning PIlttem. The speed of scanning will vary with 
search altitude. The lower the aircraft the faster the 
visual scan, and vice versa. As It Is possible to actually 
see an object and yet not appreciate Ite presence. It is 
essential that you keep the object of the' •• arch con­
tinuously in mind. The aircraft commander wlll rotate 
lookouts at Intervals and provide a rest period. F ..... 
quent light snacks and coffee. and a reasonable amount 
of intercommunication between lookouts wlll tend to 
reduce fatlgne. 

6. 1!oJulpmonl. Search aircraft wlndowa should be 
cleaned inside and outalde prior to dePIlrture. Sun­
glasses should always be used when 9CIlnning up-sUD, 
and are recommended tor continuous use during search 
In sunny daylight or high-glare conditions. If binoculars 
are provided. Insure that they ~re clean and kept read· 
ily available. They should not be used tor scanning. 
but rather for identifying something once It has been 
located by the naked eye. If possible, aircraft oIde 
windows should be opened during the search to provide 
better vlslblllty and eliminate undesirable rellectlons. 
Tbe average person requires 80 m1nutes for his eyes to 
become dark adapted. Dim red light does not apprecl-

ably affect the eyes dark adaptation. Thereflore during 
night searches, all interior Ughts utlUzed should be 
red and should be dim. Keeping the lights dim will also 
reduce annoying rellectlons in the aircraft wiudows. 

7. General. One cannot describe the personal gratl1lca~ 
twn which is telt when he is instrumental in finding 
survivors of a disaster. So, when acting as a scannert 

search as intently as you would wish someone to search 
for you. 

FIGUBE 9-6 

Figure 9-7 a, 9-7b, 9-7 c, and 9-7 d is one SAR 
coordinator's briefing form for a land SRU. 

LandSRU/lnterrogatlon Team-Check Lilt 

1. BrI.fln8. Obtain all possible Information before 
departure. 

2. Preparation.: 

(11) If possible, use a mobile radio. 
(b) Have a definite plan for transmission of post­

tlon reports and other Information to tbe 
mlsslou coordinator. 

(0) Determine the frilquency of posttlon reporI8 
prior to tbe deployment of the team. 

(d) Check vehicle· for: Fuel, extra fuel, fI_lIght, 
spare ¢ire, extra. water. 

(e) Obtaintelepbone nuluber of command poet, 
State police, local _II', and partlclPIlting 
agencies. 

(f) Obtain the assistance of a local guide. 
(g) Obtain the necessary road al\d county maps. 
(h) Oheck weather conditions and dress acrord-

Ingly. 

3. Precautfon,1 

(a) Observe State highway tramo lawe. 
(b) Be alert when approaching homes In Isolated 

areas at night. 
(1) Be alert for vicious dogs. 
(2) identify yonrself by use of flaohllght 

beamed on your person or vohlcle If same 
beaN the CAP insignia. 

(c) Keep an accurate account of area searobed, 
using landmarks, and report same to ml.solOD 
coordinator. 

4. Posslbl. Lead.: 

(a) Minute bits of wreckage. 
(b) Smoke. 
(c) UnususlllOunde. 
(d) Broken or dlOIturbed trees or underbrush. 
(e) Presenile of scavengers. 
(f) Drops of 011 or fuel. 
(g) Decomposition odo .... 
(h) Signs of hUman passage or occupancy of an 

area. 
(I) Landslide. 
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(j) Horsetails (caused by wind blowing loose snow 
over obstruction. such as -an aireraft's 
empennage). 

(k) Unexplained bl'\!tlk In terrain contour. 

5. Interrogation of Individual.: 

(a) Questioning Individuals who may have"""" or 
heard the target -..Id InclUde: 

(1) Details of time. 
(2) D1rectJ1on of the target. 
(8) SouUd <>f an engine. 
(4) Other Information. 

RULE: Attempt to have Individuals volunteer In· 
matton. Evaluate leads as to l"ela,tive merit. When 
InfOlUlation gathered doe. not ring true, ask 
verltlcation questlone. 

(b) Leads reqnlrlng ground Interrogation or Inv .... 
tigation m~ orlginrute form: 

(1) Individuals In the al'\!tl who may have 
heard or ..en ~h ... exploslons, ere. 

(2) Objects reported by sear<!h aircraft. 

FIGUBII 9-7a 

Land' SRU ,Briefing 

1. ,Type, serial nUlll~r, and color' or d1st1nctl~ mark-
Ingof mlssln¥ alremft.' . 

2. Number of pel'\9Onnel Rh\Nlrd the alremft. 
S. Probable number and oondttion <>f survivorS> 
4. IDxpected termln' and weather to be encountered. 
II. Suggestedground .... "'h pattern aUd technique <>f 
p~tloo. , 

6. Other agoncles Involved, In mission or requiring 
CODtact. 

7. ProbalJle air coverage. 
8. Oomrilunlcatloneseheduleand/or frequencies. 
9. Primary and alternate method of oom.mllllleation. 

10. Proposed resupply .. hednl .. 
11. Probable method <>f survivor evacuation-team 

recovery. 
12. Other pertinent information. 

FIG""" 9-7h 

Team' equipment for use on land rescue 
missions: 

1., IilPlint sets. 
2. EleCtric'liui_ 
B. Picks. 
4. BtUsh hooks. 
1I.0Q0klng Implements; • 
6, Mosquj.t;o netting. 
7.Inseot~ 
8. 'Survivalnlallual. 
9. 'Ha1~sone tablets. 

10. Snakebite kit. 
11. ,Oxygen unit (If procurable). 
12. 'Ambulance 'and/or radlo-equlpped vehicle. 
18. SearOOllght. 
14. Machl!te. " 
111. Roa(!mapa aUd aeronautical s_onal charta 

16. Food and water. 
17. ()aI>le cutters. 

FIG""" 9-7c 

Individual equipment for use on land rescue 
missions: 

1. Compa ... 
2. Signal paulin. 
8. Pair of gloves. 
4. Signal mirror. 
5. Water and rations for 1 day. 
6. Extm socks, trousers, and shlrta 
7. Insect repellent. 
S. Shelter half. 
0.- Poncho. 

, 10. Flashlight. 
11. Mooqnlto net. 
12. Indlvld~l tlrst aid kit. 
18. Ha1azone tablets. 
14. Mrutehes and waterpro<>f ease. 
111. 'Hunting knife 

FIGURE 9-7d 

d. Navigator's Postbrleflng Check 

The navigator of an aircraft sea.rch uiiit 
should check the aircraft for the following 
items: 

1. Clean windows. 
2. Reg'\l11U' binoculars for checking visual 

sightings. 
3. Gyrostabilized binoculars for searching if 

avaHable. , " 
4. Operable UHF I'JIF homers or sig'\lal 

strength meters. 
5. Operable INTERCOMf~r each scanner. 
6. Spare Loran set; if IIvailal:>le. 
7. Air droppable equipment as anticipated to 

be required. ' . 
8. Hot coffee 8Jld food., (Either preheated or 

'heatable. ) 
9. Comfortable seats for all crew and 

scanners. 
10. Identification 8Jld immunization cards 

carried by each crewmember and scanner, in 
case aircraft is diverted into foreign territory. 

902 Dispat,ch of Search Units 

a. General 
Operationally ready SAR units with rapid re· 

action times are mandatory prerequisites for 
II reliable level of SAR mission successes. SAR· 
dedicated units, equipment and personnel must 
be identified, available and ready around the 
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clock. Rapid and reliable dispatching proce­
dures must be established and maintained. Even 
though a rapid reaction to a distress is required, 
SAR personnel must be equa.lly concerned with 
the safety of themselves or others in their effort 
to effect swift launches. Inadequate prepara­
tions or shortcuts co.nnot be tolerated. 

Usually it is o.ppo.rent which type of SRU 
is the best suitsd for 0. po.rtieulo.r mission. Even 
though tho.t type of SRU is o.vo.ilo.ble o.nd is 
dispo.tehed, the SMC must o.lwo.ys COIisider the 
o.dviso.bility of dispatching a.ltemate, bo.ckup 
SAR units. For example, 0. helicopter recovery 
of 0. lo.rge number of survivors mo.y be bo.cked 
up on land by 0. land po.rty o.nd from the wo.ter 
by 0. rescue vessel. 

During 0. preplo.nned searob effort, the searob 
crews of o.ircraft, boo.t, o.nd lo.nd SRU o.re nor­
mo.lly briefed prior to dispatching their unit. 
However, upon becoming o.wo.re of o.n urgent 
distress situo.tion, the SMC mo.y select o.nd dis­
po.teh o.pproprio.te SAR units on 0. scramble 

, bo.sis. Under these circumsto.nces, searob brief­
ings norma.lly follow the SRU dispo.tch. 

b. DI.patchlng Aircraft SRU 

Scramble procedures must be fully coordi­
no.ted with 0.11 controlling o.gencies; i.e., a.ll 
vehicle o.nd aircraft movement controlling o.gsn­
cies. Preplo.nned depo.rture routes must be ro­
ordino.ted with o.ir traffic control o.gencies, and 
designo.ted mission briefing frequencies must be 
used for mission briefing informo.tion. Loco.l 
o.greements with established checklists &mong 
these vo.rious looa.l D.gIlncies ho.ve'proven to be 
o.n effective meo.ns for insuring the safe, prompt, 
and efficient dispo.tch of o.lert o.ircraft respond­
ing to 0. SAR mission. 

c. DI.patchlng Ve •• el SItU 

SAR vessels o.re usuo.lly dispatched first and 
brillfed lo.ter because of their slower response 
times and en route speeds. During this intio.l 
dispo.tehing period, the vessel requires, only 0. 
limitsd o.mount of mission information since it 
will be either reco.lling personnel and prepo.r­
ing its mo.in propulsion for underwo.y opera­
tions, if in port, or it will be terminating its 
present operations o.nd be concerned with iis 
own no.vigo.tion if underwo.y. The essentia.l in-
formo.tion required initio.lly would be: ' 

1. Brief sto.tement of emergency pho.se, type 

of craft involved, and nature of emergency. (For 
exo.mple, distress N o.vy P-2 ditched.) 

2. A defiuite destino.tion and mission. (For 
eX&mple, proceed to 80 N. 60 W. and assist/ 
rendezvous/o.wo.it search assignment.) 

8. Brief sto.tement of future plans. (For ex­
ample, plan CRM search commencing 251200Z.) 

The o.bove information will suffice t.o get the 
vessel sto.rted towo.rd the desired looo.tion, which 
is of primo.ry concern at this time. 

903 Search Unit En Route Travel 

a. General 
All seo.rch prepo.mtions should be completed 

prior to o.rriving in the searoh o.rea.. Lookouts 
and scanners must be assigned and positioned, 
and their relief and rotation schedule estab-· 
lished. Hot drinks should be distributed, suit· 
o.ble clothing for protection ago.inst the elements 
should be issued, ,o.nd otiher efforts mo.de to in­
sure that the lookouts/sco.nners o.re o.s comfort­
o.ble o.s possible. No.vigo.tiona.l charts must be 
layed-out o.nd readied, including the plotting 
of eo.ch planned leg ol the selectsd se~h pat­
tern. Winds and weather lllust be closely moui­
tored to verify correctness of foreco.st 
conditions. Smoke fioo.ts, drift signa.ls; saa.-dye 
mo.rkers, o.nd similo.r devices are readied for 
instant launch from the airoraft in case. of 0. 
sighting. Droppable suppli'es, such o.s the MA-l 
kit, o.re reo.died for drop if conditions indico.te 0. 
possibility for their need. Homing, monitor, and 
on scene communications channels o.re tuned 
o.nd guarded. The "informa,tion for OSC" is 
po.ssed to the OSC when estsbliBhing communi­
cations (approximately 15 to 30 minutes prior 
to the estimo.ted time of arri va.l on scene). 

b. En Route Searching 

En route searching is sometimes employed 
by the SMC to take o.dvo.ntage of the}ime nor­
mo.lly lost to the overa.ll seo.reb effort for the 
SRUs proceeding between their staging bases 
and the searoh o.rea. It is possible at times for 
the SMC to take advo.ntage"of specific routes 
between lo.unch bo.se and seo.rch area.. This ho.s 
the effect of increasing the effectiveness of the 
same number at SRUs, and can result in a 
lo.rgsr total area being sea,rched or in 0. higher 
probo.bility of detection Figure 9-8 is an exo.m­
pIe of the usa of en route searching to obto.in 
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En Route Searching 
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FIGUBII9-8 

more effective search coverage from a mix of 
search aircraft. 

c. En Route Bearing Coincidence 

En route bearing coincidence procedures have 
been used successfully to locate distressed air­
craft, vessels, and survivors. Direction finding 
capability may be used to successfully guide a 
SAR aircraft to a distress position. Use of the 
bearing coincidence method has the advantage 
of eliminating or nullifying the inherent errors 
in radio direction finding bearings and the 
navigational errol'S of the searching unit. To use 
this method, it is necessary for at least one sta­
tion or craft to have obtained a bearing on the 
distressed craft. If a shore station obtained the 
bearing, the search craft first est,ablishes com­
munications with the station. The station then 
vectors the SRU to the same bearing as the dis­
tressed craft. The SRU attempts to intercept 
this bearing at a positive distance on one side 
or the other of the distressed craft. The SRU 
then turns toward the distressedpraft,whjle 
the station continually provides vector informa­
tion. By altering the SRU's heading in such a 
manner as to maintain bearing coincidence, the 
SRU is in effect traversing along a track which 
is equivalent to a line of position passing 

through the distressed craft's position. (See 
fig. 9,-9.) 
If two stations were able to take bearings on 

the distressed craft the second DF station also 
takes bearings on the SAR craft. When the 
bearings taken by both stations on the SAR 
craft are the same as the last bearings on the 
distressed craft, coincidence has been achieved 
and the gAR craft orbits. When ol)ly a single 
DFbearing is available,'the search craft adjusts 
course as necessary to keep the bearings being 
taken, on it by the D F station the same as the 
last bearing on the distressed craft. The pilot 

. must listen for an increase jn volume of the 
radio siguals f1'9mthe distre~d craft as he 
nears the scene of the transmissions, and use 
radar and visual search for contact. 

d. En Route ,From Ad)/a!,ced Ba.se 

Many times a large-scale search usil)g many 
light aircraft will be staged from a single air­
port, and the entire mission will be flown under 
visuatflying 'conditions. Under these circum­
'stances, the SMC should assiguen route alti­
tudes in addition' to on 'scene search altitudes. 
Many light aircraft will not be equipped with 
radios, yet there is a simple measure which the 
SMC may take to increase the safety of flight 
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around the airport. This measure is to assign 
one altitude for flying from the base toward the 
search area, and another, high altitude for fly­
ing from the search area back to the base. For 
example, assign a 1,500 feet as the outbound 
altitude, and 2,000 or 2,500 feet as the inbound 
altitude. Thus returning aircraft will be ap­
proaching the base from a high-vantage point 
that permits Safely observing all traffic prior to 
descending for landing. 

904 On Scene Arrival 

a. OSC Inlllal BrieRns 

After the OSC obtains the information he 
requires from arrving search units, he will give 
his initial briefing. For aircraft this is done dur­
ing descent; for surface vessels during the inter­
val when the vessel is approaching the com­
mence search point. The OSC's initial briefing 
includes confirming or providing the following 
information with every arriving SRU: 

SHORELINE 

1. New developments since latest SAR action 
message. 

2. Search targets. 
3. Search area designation. 
4. Search pattern. 
5. Major axis and direction of creep. 
6. Track spacing. 
7. Search altitude. 
S. Search IFF /SIF Squawk.' 
9. Search TACAN ohannel. 
10; Traffic advisories. 
11. OPS normal reporting times. 
12. Latest on scene weather. 
18. V ootor to' commence search point. 
14. If aircraft is assigned to coordinated air/ 

surface search. 
(a) Correction to track table. 

, (b) Time and heading on crosslege. 
(c) Inbound and outbound headinge on 

soorchlegs. 

1 See caution par. 428. 
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b. Without Alr.pace Reservation 
If no airspace reservations are provided, SAR 

aircraft are responsible for complying with all 
FAA and ICAO requirements. When IFR con­
ditions exist en route to the search area, each 
SAR aircraft must file and operate under an 
ATC-approved instrument flight plan en route 
to the search area. Upon arriving over its as­
signed search area, each SAR aircraft must then 
obtain ATC clearance prior to leaving its en 
route altitude and descending to its search alti­
tude. SAR aircraft assigned to visual searches 
must be able to comply with VFR criteria 
within their search area. If unab~e to maintain 
this VFR criteria, SAR aircraft should discon­
tinue search and obtain an ATe-approved in­
strument flight plan back to its staging base. If 
however, VFR conditions exist within the 
search arett, the SAR aircraft should complete 
its assigned search pattern; then obtain A TC 
clearance before reentering a controlled airspace 
for return to its base under instrument flight 
rules. 

c. With Alr.paceRe.ervation 

During large-scale searches, the SMC nor-
. mally obtains a SAR airspttce reservation from 
the appropriate ARTCC or OACC. Using a 
SAR airspace reservation will facilitate air 
traffic safety' within the search area. When 
ATe facilities are una:ble, to provide." Arc 
services to search aircraft within tb,e atrspace 
reservation, the SMC and OSC w.illnormally 
furnish safety and alerting services, with all 
aircraft maintaining their own .separation 
under visual flight rules. When IFR conditions 
exist in the upper portions of the SAR airspace 
reservation, but VFR conditions exist at the 
assigned search altitudes, the OSC may provide 
air traffic control service. if qualilied personnel 
are available, .01' air trafficltdvi~ory service if 
qualified personnel are not available for the 
descent to search altitude. When I)<,Rconditions 
ex.ist throughOjlt the SAR airspaCe reservati~n, 
aircraft shall not be assigned to visual search 
missions. 

Due to lack of adequate air traffic control 
facilities and trained controllers, the control 
of aircraft in the SAR area mllst often be ad­
vil\Ory rather than directive. Unless the on 
scene commander has a qualified andexperi­
enced' air controller available to handle air 

traffic, technical air safety decisions must be 
made by the aircraft commander concerned. In 
certain multi-aircraft situations, in order to 
avoid giving the responsibility for traffic sepa­
ration toa surface unit, the SMC should des­
ignate an aircraft SRU as OSC for aircraft 
and assign this responsibility to him. In such 
situations the airborne OBC will often be 
directed to cruise at high altitude in oreler to 
better control search aircraft and serve as a 
communications link with the SAR coordinator. 

Under IFR conditions within the upper part 
of the SAR airspace reservation, the following 
minimum aircraft separation should be used. 

1. Horizontal separation between aircraft at 
the Same altitud&---15 miles if both aircraft 
have been positively identified by radar and 
are in radio contact with each other or the 
controlling facility; otherwise they must be 
separated by 30 minut<ls of flying time; or 

2. Vertieal se'paration':':"l,OOO feet, regardless 
of the horizontal separation. This separation 
is maintained during tl,\e time thll aircraft are 
arriving or departing the" search area, since 
the .actual search is intended to be conducted 
under VFR cOliditions. The purpo£!e of the 
OSC's traffic control or traffic advisories may 
be considered as twofold: first, to safely transi­
tion arriving aircraft from IFR en route con­
ditions to VFR search conditions; and second, 
to safely'transfer departing aircraft from VFR 
searchconditi0ns into positive ARTCC or 
OACC control. 

d .. Aircraft Allli)le!7 

An aircraft's p~ure altimeter is all aneroid 
barometer grauated in units of hei~llt in~tead 
of units of pressure. It indicates the height of 
an aircraft above a reference pressure level 
which is set in the altimeter. If sea level baro­
metric pressure is set in the altimeter it will 
indicate the height in feet above sea level. 
, . !'Altitude" is' used in domestic airspace 
(Continental United States and offshore to 100 
to 150 miles) to assure obstruction clearance 
and separation of aircraft.' Assigned altitude 
will not 'provide separation between aircraft 
unless all adjacent l1ircraft have the same al­
timeter setting. Altimeter settingS are obtained 
from ground stations. 

"Flight level" is the height of an aircraft in 
hundreds of feet with its altimeter set at 
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standard atmospheric pressure (29.92 in. hg.). 
It is used over ocean areas where sea level baro­
metric pressure is not readily available. An 
altimeter indication of 9,000 feet would be read 
as flight level 90. Flight levels provide verti­
cal separation of aircraft over oceanic areas 
since the common altimeter setting of 29.92 is 
being used. 
If a surface SRU is on scene in an ocean 

area when aircraft SRUs arrive, the surface 
SRUs can aid. the aircraft by providing them 
with an altimeter setting; i.e., the actual sea 
level pressure. This will assist them in transi­
tioning from using their pressure altimeter for 
maintaining flight level en route to maintaining 
altitude in the search a.rea. 

A caution which must be observed is that 
large bodies of water other than oceans are not 
always at sea level. For example, the Great 
Lakes of North America are about 600 feet 
above mean sea level. 

e. Aircraft Holding Procedures 
When a SAR vessel with an aeroradio bea­

con is on scene, arriving aircraft may establish 
a standard holding pattern on tlhe ship's beacon 
using their inbound OOUil'S6 to orient tlhe hord­
ing pattern. Holding is a ma.neuver which keeps 
an aircraft within a specific airspace. A holding 
fix (!hlp's beacon) is a navigation aid used as 
a reference pQint in establi!hlng and maintain­
ing the position of an aircraft. The holding pro­
cedurebegins as the aircraft passes over the fix. 
It then executes 8. 1800 standard rate turn to 
tlhe right, and 'the pilot adjusts his outbound 
leg for wind to achieve a 1-minute inbound leg. 

f. Aircraft Descent via Ship's Radlobeacon 

If instrument conditions exist between en 
route flight level and seoreh altitude, the pilot 
of an a.rriving aircraft may make an instrument 
descent on 1ili.e radiobeacon of a surface SRU al­
ready on scene (usutt:Hy tlhD,t of tlhe OSC). The 
OSC should inform the pilot about all aircraft 
already in the area; their position, altitude, 
and status (holding, searching, etc.). Unless the 
shipborne OSC hILS a. qualified and proficient air 
traffic controller on boord, the technical air 
sa.fsty decisions regarding the instrument 
descent should be assigned to tJhe pilot wOlile 
the OSC provides information of an advisory 

nature. If tiIle shipborne OSC does have 0. quali­
fied a.nd proficient air traffic controller on boord, 
then he can provide full air traffic control for 
arriving aircraft during instrument descents. 
It will be normal for ~he aircraft to be under 
tJhe air t.mflic control of an ocean 11m- traffic con­
trol center during tiIle en route phase of the 
flight but not after he leaves controlled a.irspace. . 
If aircraft arrive one Ilit a time, the procedure 

is fairly simple. However, if several am-oraft 
arrive at approximately the same time and the 
080 cannot exercise positive control, it is im­
perative that he keep each arriving aircraft 
advised concerning the others and that the 
pilots communicate with one another and coor­
dinate their separation. If the aircraft hold on 
the ship's radiobeacon, none of them will be 
able to descend safely until those at the lower 
altitudes have descended and departed for their 
search areas. 

g. Aircraft Descent Procedure. via Commence 
Search Point 

Occasionalily when severn! individual seard!. 
areas are involved and a large toW area is being 
searched, all Search aircraft wil~ file for tlh.eir 
commence search point or the center point of 
their assigned sea.rt'lh wreas instead of the ship­
borne OSC's position. (The SMC should spec­
ify which point to file for.) 

Upon arriving on scene, search aircraft shIm1d 
orbit position and contact the OSC for informa.­
tion on o1ili.er aircraft. If altitudes below are 
clear, tihe aircraft should make an orbiting de­
scen't to sea.r<lh altitudes, keeping the OSC ad­
visedofp~ 
h. Aircraft De.cent Monitoring 
, The OSC should use some type of chook!1ist 

which will visually depict tiIle progress of ar­
riving or departing aircraft as tJhey move up or 
down in altitude; or in-and-out of their assigned 
search areas if using the commence search point: 
or center point for climbs and descents. 

I. Canceling Air Search 

If the visibility in the search area hILS dete­
riorated to the point where safety of flight 
would be endangered, the OSC should direct the 
arriving aircraft not to descend but to obtain 
A TC clearance back to bILSe. 
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i. MARSA and Safety of Flight 

MARSA stands for Military Assumes Re­
sponsibility for Separation of Aircraft. When 
the SMC and OSC direct search aircraft to con­
duct their search at a specific altitude, they 
must insure that search aircraft do not interfere 
with one another. The SMC uses search alti­
tudes, commence search points, and direction of 
creep to provide aircraft separation during 
VFR searches. Sec paragraph 862. In addition, 
the OSC or pilots provide vertical separation 
during descent and ascent. Participating search 
aircraft file their flight plans with the phrase 
"~IARSA and safety of flight in search area" 
noted in the remarks section of their flight plan. 
The safety of flight is provided by requiring 
aircraft SRUs to make regulnr "Operations 
Normal" reports to the OSC. (See par. 905e). 

905 On Scene Search 
a. General 

After the SRU arrives in. its assigned search 
area, it commences executing its search pattern 
in accordance with the SMC's search action 
plan. If the mission has developed so rapidly 
that the SMC has not had the time to develop or 
issue a complete search action plan, the OSC 
and/or the SRU will have to accomplish this. 
However after the search plan has been decided 
upon, only the OSC roilY alter it on scene, and 
theOSC is responsible for advising the 8MC of 
all changes made to the pllln. 

Specific search techniques used by various 
types of SRUEr are discussed in later para­
graphs. Howeve.r, there are certain procedures, 
such as marking datum and reporting on scene 
weather soon after arrival, whi"h are common 
to all ty,pes of SRUs. Some of these 9,re dis­
cussed here. 

b. Marking .Da.tum 

The first SRU to arrive on scene for It search 
effort involving an established datum should 
mark the dB!tum if possible; OVer: a desert or 
water area, this may be done ·by air 'drQ{lping a 
fluorescent grenrude 'marker orB! smoke/drift 
signal for a daylight visual mark. At 'night. It 
str~be light or incandescent light,beaconmaY'be 
used for a visual mark. But the best <Jhoice ;for 

. datum marking is one of the vario)lsel<!Ctrmlic 
beacons which ha ye bee,! 'lspeciaIIY<\esigned for 

this purpose. These beacons can be frrefall air­
dropped over water, will emit their signal for 
periods of up to several days, and transmit ra­
dio, TACAN, radar, or similar emissions. After 
a water ,l!rutum has been markod, the direction 
and speed of the mark<lr's drift should be closely 
monitored and reported to the OSC and SMC 
as soon as it. can be determined. Tho marker's 
position is then reportfd at least every 4 hours 
while SRUs are on seene. (The SMC uses this 
information to recalculrutc datum for the search 
i.n progress and subsequent searehes if required.) 

c. SRU Arrival Weather Report 

As sQon as each arriving SRU is settled down 
on its first search leg, it should transmit.,its on­
scene weather to the 08C. The OSC thElll con­
solidates the vario~s SRU weather reports and 
transmIts this information on to the SMC. The 
datunlupon which the current search areas have 
been based must always be recalculated after 
the actual weather on scene beoomes known. 
Even though the forecast winds onscene may 
have been only 40° different in direction and 10 
knots differel't in speed, this may be sufficient to 
cause the true datum to be outside of the orig­
inally planned first search area. From the search 
planning viewpoint" the most important 

.weather phenomena' are winds, water currents, 
, visibility, and cloud coverage. These must be 

observed by the SRU as l\(\cu~ately as possible, 
and included with the other standard items of a 
'v,e~ther 'r~po~t' (cloud ceilings, temperatures, 
obsourations, 'barometric pressures, swell sys-
tems,etc.). ' ' . 

d. Estimating Winds and Seas 

Surface wind direction can be easily deter­
mined if smoke is present. However, do not use 
smoke signals or smoke grenades in areas cov­
ered with fuel or combnstible vegetation hecanse 
of fire hazard. Wind direction may also be esti­
mated by observing wind effects on land sur­
faces and water surf9,ces. On water surfaces; 
wavelets and whitecaps appear to break into,the 
wind; wavelet systems move downwind; wind­
streaks and foamstreaks aline themselves pre­
cisely along the wind direction. On 'land, sur­
faces; flags, clothes' hanging on wash ]ines, tree 
limbs, dust, snow, etc., all bend or aline ·them­
.selves with the surface wind direction. El<poSjld 
personnel on the earth's surface can determine 
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the wind direction by facing into the wind and 
turning the head slightly until the wind sound 
and wind feel is equal on both cheeks and both 
ears. 

Search aircraft should not assume that the 
wind aloft at its search altitude will be the same 
as the surface wind. If thenavigator of an air­
craft searching at 1,500 feet above the surface 
in the Northern Hemisphere had determined 
that the wind affecting his aircraft's track were 
020/30, then the surface wind would typically 
be closer to 000/20. As a general rule, winds 
aloft at heights of 2,000 feet and above the 
surface will be Idined with the isobars depicted 
on the weather charts; surface winds will be 
approximately 20° to 30° off the isobar aline­
ment, pointing toward the lower pressure side. 
(In the Northern Hemisphere, windstlow clock­
wise around a high-pre88ure o.rea and countsr­
clockwise 'around 0. low-preseure o.rea.) 

W o.ter currents Can sometimes be estimated 
by observing their color, kelp streaks, mud o.nd 
silt streaks, or by measuring their salinity o.nd 
temperature. Beco.uss of the consto.nt circulo.­
tion of the world's oceans, cold green o.rctic 
water penetrates in places almost to the tropics, 
while warm blue' highly saline tropical water 
almost reaches arctic lo.titudes. The mo.jor cur­
rents are' normally well-defined o.nd their 
boundo.ry lines easily detected by just the color 
or tsmpero.ture changes. For exo.mple the 
boundo.ry between the Labro.dor Current and 
the Gulf Stream extends for hundreds of miles, 
is eo.sily seen by the.specto.culo.r green/blue color 
contrast, or easily noted by the abrupt tempera­
ture change of as much o.s 30° F. If a current 
probe is o.vo.ilo.ble to the SRU, o.ccurats surface 
currents can be obto.ined. ' 

e. Op,!rations Normal Reports 

During the time that the SRUs o.re engaged 
in their on scene seo.rch efforts, the OSC will 
normally a88ume the communico.tions guo.rd fpr 
each SRU. Hence there is no need for o.ny SRU 
to guo.rd any frequencies other than the speci­
fiedon scene cho.nnels o.nd monitor cho.nnels. Nor 
should the OSC o.ssume the needless to.sk Of re­
Io.ying any position reports, opero.tions normo.l 
reports, or progress reports between o.n SRU 
and its parent o.gency. This to.sk belongs to the 
SMC in that he alone is responsible for keeping 

all parent agencies and other concerned como. 
mands abreast of all mission developments. 

When arriving search aircraft CHOP to the 
OSC, he accepts responsibility for providing 
tlight following service. In order to fulfill this 
safety responsibility, the OSC must establish 
radio contact with each SRU at least every 
30 minutes for multiengine aircro.ft o.nd every 
15 minutes for single engine o.ircraft. There­
fore the OSC will assign each SRU "OPS nor­
mal" reporting time-slots. If an SRU is uno.ble 
to make its OPS normal report direct to the 
OSC over one of the on scene channels, it should 
relay through any other search craft. 

Position reports are not required from indi­
vidual seo.rch units as long o.s they are within 
t,heir o.ssigned seo.rch areas. 

f. Use of Flares 

Flo.res should be dropped or fired in such 0. 

wo.y that the tlare, its parts, or any glowing 
particles will not fall on or near any air or 9ur­
face craft, particulo.rly to.nk vessels. 

906 Locating/Sighting of Distress 

a. General 

During mo.ny searches, sightings are mo.de 
ouly to lose the target while attempting to 
identify it. This usually occurs when sightings 
are made by untrained personnel or by a crew 
whieh does not ho.ve a definite plan to execute 
when a sighting is made. When such 0. misho.p 
occurs, valuable time is consumed trying to re­
locate the object sighted. If the crew co.nnot 
relocate the object, they leave the area and 

, resume searching, wondering if they o.re seeing 
things or if they might have actually missed 
locating the search object. Therefore the com­
mander of each search unit must insure that 
each member of his crew knows exactly what 
procedure will be followed when checking out 
a sighting. 

b. Sighting Investigation by Single Aircraft 

Immediately upon making 0. sighting, a smoke 
and illuminationsigno.l or seo. mo.rker dye 
should be dropped to mark the approximate 
location of,the sighting. In o.ircraft which are 
not equipped with quick jetti80no.ble smoke and 
illumino.tion signals or sea marker dye, it may 
be o.dviso.ble to brief personnel sto.tioned in the 
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area nearest the hatch or door through which 
the equipment will be jettisoned to have this 
equipment readily available for jettison on 
a predetermined signal. 

Following the drop of a signal or marker 
the survivor reloeation pattern discussed 
in paragraph 906j may be used or a de­
scending procedure turn can be made to bring 
the aircraft back over the sighting area. A pro­
cedure turn is effective and will, if properly 
executed, position the aircraft back ovel' the 
sighting area in a most efficient manner. 'rhis 
method is also effective if smoke and illumina­
tion ~ignals fail to function properly. Donot 
use smoke and illumination signals if there is 
a danger of igniting fuel or oil on the water. 

The procedure turn most recommended is the 
"90-270" method. (Fig. 9-10.) From base 
course, the aircraft makes a standlird rate (3° 

Procedure Turn for Investigating' Sighting 

+ 

FIOUllE 11-10 

per second) tllrn to the right, Reversing course 
after 90° of turn (shift'controls after 80°), a 
turn of 270° to the left is made, :r<illing out on 
the reciprocal of basecour$e. Surface units may 
use the "Williamson Tutn" (60°_240°) as they 
do for a man overboard operation. 

An alternative metliod' may be more appli­
cable to aircraft not elJ.uipped with automatic 
smoke signal launchers. Immediately,upon 
sighting an object, the observer will callout the 
clock position and estimated distance. (su~h as 
"Target-4 o'cloek, 500 yards"). The pilot im­
mediately turns the aircraft in the direction of 
the sighting. The observer will continue to call 
out the target position and distance to orient 
the pilot; As the turn pro~ses, the pilot or 
copilot will state,he has the target in sight., In 

case of a target spotted on the copilot's side of 
the aircr!\ft, it is advantageous for the copilot to 
take over the controls when he "pIcks up" the 
target. An exception to this procedure is when 
the target passes almost underneath the air­
craft. In this case, the procedure turn method is 
best even if pyrotechnics cannot be launched. 

c, Sighting Investigation by Multi-aircraft 

If several aircraft are engaged in a multi­
unit search pattern, and some definite procedure 
is not used when one aircraft pulls out of for­
mation to investigate a target, the probability 
of detection may be compromised if the search 
has to be resumed. In multi-unit searches, the 
aircraft which do not engage in investigation 
should execute a holding pattern to retain posi­
tion for resumption of .search. Such pattern 
should ~ave due regard for flight safety con­
siderations depending on the number of aircraft 
involved and the spacing of the aircraft. If a 
coord.inated air-surface pat~ern is in progress 
when a target is sighted, the ship .should be 
maneuvered in such a manner. sO that, in the 
event the target investigated is not the search 
object, the search may be resumed 1IIl.· close to 
the breakoff point as possible. 

The following detailed procedure has been 
successfully used during several multi-unit 
searches. When one ~RU reports a sighting to 
the OSO, that SRU dehtys breaking formation 
to investigate. The QSO then makes the follow­
ing broadcast over all on scene channels simul­
taneously, "All search units standby to execute 
investigation holding-(OSO pauses a few sec­

,onds)-Execute." The OSO begins timing on 
his stopwatch; the SRU which made the orig­
inal sighting report now investigates the 
sighting independently; while all other non­
investigating aircraft commence a 1-minute 
holding pattern, making their initial turn away 
from the investigating aircraft; and all other 

. non-investigating boats and vessels will stop 
engines, coasting to a stop on their last heading. 
Upon completion of the investigation, the OSO 
will set a time, at least 3 minutes in the future, 
for all aircraft to depart their original holding 
point and resume search where it. was sus­
pended. Aircraft would lie employing II 
standa.rd aircraft maneuver which should pre­
sent no problem in ~umingsearch on~iWe. A 
slight adjustment may be required to resume 
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the original formation due to wind drift. The 
vessel which stops engines will continue to ad­
vance until dead in the water. Upon restarting 
engines to resume seareh, this advance should 
cancel the loss of advance required during ac­
celeration to the original seareh speed. (Any 
vessel which cannot readily stop engines will be 
required to preestablish a pattern similar to an 
aircraft holding pattern which will permit re­
crossing the original search suspension position 
at the time set by the OSC.) 

d. Survivor Sighting Procedures 

Over water search craft should keep a smoke 
and illumination signal or sea-dye marker ready 
for -immediate jettisoning. When any sighting is 
made, a signal or marker should be dropped 
immedtately. This will serve the dual purpose 
of providing a reference point from which to 
resight lost objects, and fOl.· providing a search 
continuation point should the sighting prove to 
be a false alarm. If survivors are sighted or 
the distress scene loCated, observe the following 
procedures. 

1. Keep survivors, or distressed craft, in 
sight at all times. (Assign a speciftc lookout to 
this task.) 

2. Mark the position. (Use smoke and illumi­
nation signal, sea-dye marker, /looting lantern, 
seareh datum marker beaco!l, crash position 
locater beacon, or any other method of marking 
available. ) 

3. If the SRU is an aircraft and circum­
stances are such that the pilot needs to mark 
the distress position by radar, he should obtain 
an identifying IFF /SIF Mode/Code from the 
appropriate radar control facility. With no 
communications, and as a last resort, the pilot 
may switch IFF /SIF to emergency, mode I-on, 
mode 2-on, and mode 3-code 7700. 

4. Airdrop appropriate, available emergency 
equipment. 

5. Make survivor sighting report to OSC. 
6. Direct potential rescue vessels and other 

aircraft to the scene by all available radio, elec­
tronic, and visual signals. 

7. Effect rescue if capable. 
8. Remain on scene as long as fuel endurance 

permits, or until·relieved by the OSC, which­
ever occurs /lrst. 

9. Inform survivors they have been sighted 
by any of the following means: 

(a) Via emergency radio. 
(b) Aircraft /ly low over survivors with 

landing lights on. 
( c) Fire two green star shells a few seconds 

apart. 
( d) Aircraft, drop two orange smoke signals 

a few seconds apart. 
(e) Ship, make two distinct puffs of stack 

smoke, 1 minute apart. 
(f) Make two white /lashes with signal lamp. 
10. Determine the position as accurately as 

possible using every available navigation aid, 
net, or system. 

11. Vessel plot the estimated range and bear­
ing of each survivor sighted, as well as each 
rescue boat launched, on the dead reckoning 
tracer (DRT) if equipped with DRT. 

12. Illuminate the scene, if sighti!lge made 
at night. Veasels may use star shells, mortar 
flares, or searchlights to illuminate surv~vors 
position and aid their recovery at night. Fixed­
wing aircraft clln drop parachute flares from 
an altitude as specified for the type of parachute 
/lare being used. 

13. If a second aircraft is on scene, the first 
aircraft should maintain visual contact with 
the survivors while the second aircraft climbs 
to high altitude, makes the sighting report, and 
orbits the position so ItS to be detected by other 
craft or shore stations using their radar, DF, 
ECM, or similar capabilities. The second air­
craft is then used to attempt contact with and 
guide passing vessels, boats, and helicopters to 
the distress scene. This is attempted even though 
the SRU knows that the SMC may have dis­
patched other rescue craft. The first available 
means to recover survivors should always be 
used. 

14. Aircraft photograph wreckage or distress 
scene from normal search heights and direc­
tions, from a low level, and fromanglee taking 
in prominent landmarks. 

eo Survivor Sighted Iteport 

When survivors are sighted, the OSC should 
be advised as soon as possible. Include the fol­
lowing items if known: 

1. Position. (By latitude and longitude plus 
a bearing and distance if available.) 
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2. Survivor identity. (Individual identity 
and parent activity.) 

3. Physical condition of survivors. 
4. Wind, weather, and sea conditions. 
5. SUU fuel remaining, in hours. 

, 6. Type of emergency equipment being nsed 
by snrvivors. 

7. Type of emergency equipment needed by 
survivors.' { 

8. Type of emergency equipment airdropped 
by aircraft to survivors. ' " , 

The above listing should be considered as a 
minimum listing that the SUU should report to 
the OSC. Passing this informatioll in one mes­
sage report will save much time that otherwise 
would be wasted with a series of questions and 
answers. Note that the position is desir~d using 
two different methods if possible. This provides 
abacku p to insure there is no inaccuracy or 
error in dispatching rescue units to the sur­
vivors' position. Normally the,be!tring/distance 
is measured from the OSC's",aero, beacon, 
TACAN, radarbeacon, or IFF/SIFequipment. 

f. Survivor's Signals Report 

If an SUU hears or detects a possible emer­
gency signal or possible survivor transmission 
on any of the monitor channels or other detec­
tion equipment of the SUU, the asc should be 
advised as rapidly as possible, including Uleiol­
lowing items if known. 

1. SUU position. (By latitude and longitude 
plus bearing and distance.) 

2. Detailed description of signal or transmis-
sion heard. ' 

3. Exa:ct times signal 'commenced and ter­
minated. 

4. DF/ECM bearing of signal ,mom SRU 
position. ' 

5. Frequency ,that signal WaS ,being tl',ans­
mitted upon. 

, 6. Signal strength. 
7. Actions token by SUU. (H;oming in or con-

tinuing S(\ll,rch pattern. ) , 
8. SRU evaluation of signal. 

II., Ve •• el Debris Sighted Report 

If an SRU sights empty lifeboats, liferafts, 
debris, oil slicks, sea-dye /narker, flares, smoke, 
or any unusual object, it should advise tilte GSC 
as soon as possible,' including the following 
items: 

1. Position. (By latitude and longitude plus 
a bearing and distance.) 

2. Detailed description of sighted object. 
3. Concentration of dbjects, if several 

sighted. 
4. Wind, woather, and sea conditions. 
5. SRU "valuation of object. 

h. Aircraft Cr"sh Sighted Rep~rt 

Han SRn sights the scene of an aircraft 
crash, the OSC shall b,e ,advised as soon as pos­
sible. The following items should be reported 
if known. 

1. Position. (By latitude and longitude, plus 
a bearing and distance if available.) 

2. OrientatiOli of direction of ail"<l~fI; im­
pact, scattered wreckage, or parachutes along 
track. 

3. Condition of wreckage. (Signs of fire, ~­
plosion, controlled or uncontrolled impact, sur-
vivability.) , 

,4. Presence, or ,'absence of survivors. ' 
5. If. survivors-absent, ,indications of diree­

, tion in which they may h,I\v,6 departed. 
6. Presence or absence of ground,.,ro-air sig­

nals on terrain. 
7. Survivor identity. (Individ1jal identity 

and parent activity.) 
8. Physical condition of survivors, ll-ppraisal 

of required medical aid, 'and number of casual­
ties. 

O. Wind, lveather, and sea conditions. 
10. SRD fnel remaining, in hours. 
11. Type of emergency equipment beillg used 

by survivors. 
12. Type of emergency equipment needed by 

survivors. 
. 13. Type.of emergency eqnipment airdropped 

, to'survivors. 
,riJ,. LoQation~ of opel! stretches of land, lakes, 

or'riyerS,f\\ljtaIlJe for ,uSe asnOCj!SS routes ;by air-
"cra~t, 'Pl1!rarescuemen"boats, vessels, or ground 
telWls., , 
_,15. Whether: the., downed aircraft lias any 

weapons Or, ordnance on ,board, that might,re­
quire special hanilling by qualified explosive 
handling personnel. 

16. Any other actions taken at the, scene. ' 

,I,. Est"bl.lshlng $urvlvor;, Cont~ct 

When survivors are located!'by airc~aft SRUs 
and their immediate rescue is'not probable, every 
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effort must be made to establish n, communica­
tions channel with them. The most suitn,ble 
method is for the aircraft to airdrop n, small, 
portable radio transceil-er to the survivors. Di­
rect two-wn,y voice oommunicn,tions will then be 
possible between the aircrn,ft and the survivors, 
and n,ll of the details of the survivor sighted 
report can be easily obtained. A moderately suit­
able communication method is to employ the 
aircraft's loudhailer, public-address system­
jf so equipped. One-way voice oommunicn,tions 
are thus possible from the aircrn,ft to the sur­
vivors, with the survivor's replies having to be 
mn,de using one of the surface to air signal codes 
illustrated in n,ppendix C. The least suitable 
~ommunicn,tion method is for the aircraft to 
use a message block to airdrop its meSBllge to 
the survivors. 

I. Relocating Survlvo" 

The following procedure has proven effective 
in maintaining contact or relocating survivors 
in the water. (See fig. 9-11.} The aircraft should 
be in the basic search configuration, and the 
lookout briefed to drop a smoke and illuminn,­
tion signal (approx. 15 minutes duration) 
immediately if any crewmembers reports It 

sighting. (If signal ejectors are installed, one 
signal should be released by the pilot,,) After re­
lease of a signal, the pilot notes and main­
tains heading, altitude, and airspeed. (Both 
pilots will note the time.) Fifteen seconds after 
the first signal is dropped" a second is 
dropped, and the pilot makes a procedure turn 
to the right,' a(ljusting the final portions of the 
turn to roll out on n, hending that will allow the 
aircraft to line up withand,f1y directly over the 
two signal,s. When over the' first signal 
dropped, (h'Op nsm6ks'lllld illumination signal 
(approx. 45 minutes duration}J])!tiis'·signa;!,· 
shollld·land' VN'y GloBe to·the·'"hw~t posi. 
tion; If n delay of "X" seconds was inv~liVlid 
from sighting until the first 15·minu~ t!ignal 
ejection,delllyanequallllnOUlIt aftsl'passlng 
back over the ;signal before ejecting the 4~ 
minute signal. If the target is not resightediat 
this time, continue heading for·30 seconds;and 
drop another 15 minute signal. Then, make 
parallel ~weeps to the line of maTkers''\1'ntiJ the 
target is located. 

If the survivors at sea arc visually lost just at 
dusk, or if survivors have not been located but 
their position is fairly well established, two 
float. lights should be dropped to outline the 
limits of the s~al'ch area, the most probable 
position of surl'ivors being halfway between the 
lights. An appropriate flare search pattern 
can then be executed between the two lights. 

Standard Patt.rn for Relocating Survlvorl 

. , 

1. Initial sighting-Drop smoke and illumination sts· 
nal (l~ minutes). 

2. Mnlntaln heading, altitude, airspeed tor 1G sec-
onds. 

3. Drop lG minute signal. 
4. Make procedure turn to the ,right. 
~. Make flnal turn to fly reC!iprocal track over mark­

ers. 
6. When oyer market No.1, d'l'op sIQoke and 111umlna­

tlon signal (approx. 4G mlnut •• dUration). 
'T. If targ.t 1. not reslgilted, maintain heading tor 

80 seconds and drop a 1~ minute signal. Continue 
search utilizing the Une of markers for reference. 

F,ouu 9-11 

k. Diverting Ve .. el. to Dlltre.. Scene 

Navigators of search craft should always plot 
the position, course, and speed of all vessels 
sighted during the search in addition to the vea­
sels listed in the AMVER surface picture mes­
sage provided by the briefing ofllcer. Thus, if 
surviV'Ors are sighted, or the dish'ess scene is 
located, the nearest surface craft can be quickly. 
<tetermined. Any of the following methods may 
be utilized to divert a vessel to tbe distress 
scene: 

1. Transmit r&; ,radio message to the. vessel, 
giving position of 8)lrvivors, and request that 

, the veliseldhmt' t\'l assist. (If unsure of fre­
·quency guarded by the vessel, try to contact it 

" on ~OO kHz.first. If unsuccessful, try 2182 kHz.) 
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2. Transmit a homing signal on 522 kHz, 410 
kHz, 500 kHz, or any other low frequency to 
permit the vessel to obtain a DF bearing. 

3. Request the vessel to transmit a homing sig­
nal on 522 kHz, 410 kHz, 2182 kHz, or any other 
LF /MF /HF frequency to permit aircraft to 
obtain a DF bearing. 

4. Transmit flashing light message to the ves­
sel, giving position of survivors, and request it 
divert to assist. 

5. Airdrop message block to vessel, giving 
position of survivors, and request it divert to 
assist. 

6. Fire appropriate pyrotechnic flare signal. 
(See emergency visual signals table in appen-
dix C.) . 

7. Circle the vessel at least once at low alti­
tude, tnen fly across the bow of the VeSsel, and at 
the same time rocking wings, opening and 
closing throttles, or changing propeller pitch. 
TheIl fly in the direction of the distress scene. 
Repeat this procedure until the vessel follows, 
or until it indicates that it is unable to comply 
by hoisting the international flag "November" 
(a blue and white checkered flag), or signals 
the Morse code procedural signal "N" (_.) 
by signaling lamp. 

8. Request that the OSC establish radio con­
tact and divert the veSsel. 

907 On Scene Relief and Departure 

. a. G.n.ral 

The SMC is responsible for obtainjilg, brief­
ing, and dispatching relief SRUs, and relief 
OSOs as required to .. carry out the seavch action 
plan. As the relief SRUs arrive on scene, each 
one is given his initial briefing by the OSC, and 
his initial movements are closely monitored'by 
the OSC until the SRU is in his assigned search 
area. The SRU which is being relieved. or has 
finished his assigned search gives his search 
results report to the OSC, and his departure 
movements are closely monitored by the OSC 
until the SRU is out of both his assigned se.arch 
area and the SAR airspace reservation. 

An esc relief requires a direct briefing of 
the relief OSC by the OSC being relieved. An 
OSC) relief involves passing not only that in­
formation normally given to each arriving 
SRU, but it also involves passing information 
about every SRU which is currently within the 
total search area or SAR airspace reservation. 

One additional point should be made, Every 
participating SRU should realize-and be pre­
pared for-the possibility that it may be as­
signed the OSC responsibility without much 
warning. Occasionally the aircraft or vessel 
which has been assigned as OSC will experience 
some form of mechanical or electronic malfunc­
tionwhich will prevent it from effectively carry­
ing out the duties of an OSC, One of tho SRUs 
already on scene is usually selected to make an 
immediate relief. Therefore every OSC and 
prhnary SRU must be knowledgeable of, and 
capable of, carrying out the dllties of both the 
OSC and the SRU, 

b. Aircraft Departure via Ship'. Radiobeacon 

When aircraft desire to climb out of the search 
area airspace via a ship's radiobeacon (usually 
that of a surfaceOSC) they should normally be 
authorized to proceed to· the ship's beacon one' 
at a time giving each aircraft sufficient time to 
climb out and get cleamnce from the air traffic 
control center for its return flight. If the ship 
has a qualified air traffic controller aboard, 
actual control procedures may be used for the 
climb out. 

c. Aircraft Departure via Assigned Search Ar.a 

Sometimes when several individual search 
areas are jnvolved,.,aircraft are authorized to 
climb out of the search area airspace. withilwthe 
lateral boundaries of their assigned' search area, 
obtaining clearance from the air traffic' control 
center for the return llight. " ' 

d. V .... I Departure 

Search vessel departures are controlled and 
coordinated by the OSC; Normllilly·surface ves­
sels are cleared to depart the searth area from 
their present position, Occasionally they may 
be requested to conduct additional en route 
searching for a specified distance. 

e. On Scene Commander Departure 

When the designated OSC must de'part the 
scene, withou~. a relief scheduled for him by tbe 
SMC, the OSC will have to assign theOSC to 
thatSRU which can 'best a:ccomplish the OSC 
duties. 

".' 

908 Return to Base and Debriefing 
After the SRU is released from the search by 

"the OSC, the SRU is under the operational con-
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trol of his parent agency once again. However, 
the SAR mission duties of that SRU are not 
yet ended. The crew must be debriefed by the 
SMC or his representative in order to insure 

that no piece of seemingly insignificant in­
formation is overlooked (as the mission pro­
gresses it may become all-important); the 
search crew's ell'ectivenessduring its searCh is 

Search Craft Debriefing Form 
Date . S.arch craft oommand.r _________________ _ 
Craft type and oall _________ . Parent aotivity > 

Total time of mission __________ Total time on scen&-
Search area assign.d 
Area actually search.d Areas _oh.d ____________ _ 

Wae track spacing offset: (yes) (no). Was oreep reori.nted: (yes) (no). 
Search altitud. used __ feet. Track spaoing used ___ mll.s. 
On ... oen. weath.r: C.lUng ___ f •• t. Visibility ___ mU ... 
Wind . Sea ___________ '. Turbuleno. ____ -'-____ _ 
Sweep width used for a searoh targ.t of ____________ _ 

Coverage factor: 
Visual search for a target of _ 

wae __ _ 

Radar searoh for a target of ___ _ wae __ _ 
EI.otronio searoh for a target of , ____ _ was __ _ 
Sonar searah for a target of ___ _ 

was ______________ _ 

B1ghtings (posit/d.soription/.valuatlon): -'-____________ , _________ _ 

Blgnale on monitor ohann.is (poslt/d .. oriptlon/tlmeslb.aringf.val): _______________ _ 

Abrorafteqwpm.nt •• pended ___________________________________ _ 
Primary navlgetlon m.thod used ___________________________ _ 

Lookout org_tlon: 
Number of lookout. • Rotated: (y •• ) (no). How often _______________ _ 
RelI.f p.rlod: (yes) (no). How long • Air/sea .Iok. (Y •• ) (no) 
Sunglass •• (y •• ) (no). Blnooulars: (y.s) (no). Window. op.n.d: (Y •• ) (no) 

Searoh craft oommander's oomments on adequacy of the following areas: 
Own search oraft equipment: On scene oommander's equipment: 

Communioatlon. Communloatlon. ______________ _ 
Radar Radar 
IFF/SIF IFF/SIF ___________ __ 
TACAN TACAN ____________ __ 
Loran A.rob.aoo"-, _____ ~ _____ "_ __ 
ADF/MDF ADF/MDF ___________ _ 
Doppl.r ______________ _ 

On soene oommander's perfol'lDallce: SAR knowledge ____________________________ _ 

lniUalbri.ftng ___________ ---------------------Arrival and d.parture procedure. ____________________________ _ 
Handling of alreraft -''-____________ "''-_____________ _ 
Weakn ..... noted ___ -' ______ ~ __ ~ __________ ~ ____ _ 

Search bri.fing omoer'. perlotmanoe: 
SAR knowledge ,_'-"-_'-_""""' ________ --______ --------
Complete bri.fing folders prepared ____ ~ ____________________ _ 
Thoroughn ••• of brl.ftng_' _____ ~ ________ _'_'_'_ ______________ _ 
Wae preplanned searoh praotloable __ --' ______ ....;, ______ ..... -------"-~ 
W.akn ..... noted ________ ~ ____ ~ ____ ~__' ____ ------'~----~----

Searoh oraft oommand.r's reoomm.ndatlon.: ~ _________ -'-______ '-______ -----

D.briellng omoor'. reoomm.ndation.: __________ ~ _________________ _ 

FIGUU 9-12 
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given an honest evaluation; and to provide a 
feedback evaluation of the effectivenesS of the 
OSO's performance, and the sea~ch briefing of­
ficer's performance_ Usually a searchcraft 
debriefing form, similar to figure 9-12, is in­
cluded in each SRU's briefing pamphlet. This 
practice permits the returning search crew to 
provide the best information while everything 
is still fresh in their minds, as well as reducing 
the time devoted to debriefing after returning 
to their baile. 

The proper debriefing of search crews is 
as important as the ·briefing. A careful in­
terrogation and evaluit,ti!m of probability by 
the debriefing activity ahd seareh crew is neces­
sary; crews inexperienced in search and rescue 
often grossly overestimate the effectivenesS of 
search and the resUltant probability. Areas 
covered during search are recorded on 'over­
lays on the master plot in the rescue coordina­
tion center, together with probability, date, 
name of search unit, and other notations, as ap­
propriate. The~se of written. debriefing forms 
will help insure that all information is obtained 
and a record,is available. " ' 

909 Terminatlng'the SearCh 
r '. . 

If, at the completion of the planned search 
effort, contact. has not been made, the'planner 
must decide if further search is justified· .. It is 
quite possible that adverse weather may have 
reduced the probability of detection of an un­
acceptab:le level. In such a case, the area must,be 
given an additional search or searches,untilthe 
probability. has been raised to the planned level. 

.Onceprobability has reached the point at 
which the planner can, with reasonable cenfi­
dence, feel that the target could not have gone 
undetected in the area, consideration must ,be 
given to whether ornot further eff()?;t is called 
for. This.often becomes a subjective,matter in­
v.olving humanitarian and other considel'ations 
and,must be determined on the meri~ of e~ch 
case. While no one wishes to cloSe a case with 
people missing, there is a limit to the!ength of 
time and effort that can be devoted to each 
search. It should also b~ reali~ed thathi some 
cases,\lq one survives the distress incident. 
, When J,Mffuin\tting an operation, either be­

cause sui'vi+ors'haye been foimd and rescued 
or bec9:uaeadefuliM'irii!;tion is made that::fUrther 

search would not be justified, the SMO shall 
notify the operating agency of the distressed 
craft and all participating agencies and fa­
cilities of the termination and the reason 
therefore. 

910 Scanning Techniques 

a. General 

In the vast majority of search missions, all of 
the efforts expended by the SMO, OSO, and 
SRU crews are directed toward one critical 
purpose: to place many lookouts and sca))ners 
efficiently throughout the search area. In a very 
real· sense, the participating aircraft, vessels, 
and boats may be considered as nothing mol,'ll 
than convenient platforms .for the scannl;lrs, to 
ride. upon while lebking for the distressed craft 
or survivors. Not U))tilthe scanner has suocess­
fully completed his task. will the,$AR System 
be able to focus its capabilitiestowq,rd the.say­
ingof life,alleviation ofsufl'edng; or proteotion 
of property. 'The scanner is the essential cogjn 
the entire SARSystem machinery. Therefore 
every SRU crewmember Should be thoroughly 
knowledgeable in scanning techniques. 

" 

911 Scanner/Lookout Effedl¥eness 

The. effectiveness of lo()kouts and scaml.ers 
depends'upon their number, their state of train­
ing, the suitability oflookout positions, speed. 
oiyraft, dtir"tion of the SI;Iarch, fatigue, and 
incentive. . ",j', . . 

. Tpe . greater the number ,of .100kollts, the 
greater will be the probability of d~tectiOiL Oare 
must be taken not to place all available C~w­
members on lookout stations Itt one time on long 
flights, for fatigue will'sciori nullify the advan­
tage gained from increa.ged numbers, Use of the 
maximum number of lookouts is desired, but 
some personnel should be retained as reliefs 
when possible. . 

The state of training of the lookouts is an im.: 
portant factor in their efficiency. Tests have 
.shown that a trained lookout is less.8ubject to 
fatigue. Famillarity with the appearance of a 
visual target influences the chance of detection. 
If a lookout has never seen a raft on the water 
from an altitude of 800 feet or has never seen 
a man in the water stipported by a'lifebelt, he is 
at a: disadvantage in searching. 'Practice is an 
important factor. ' . 
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The suitability of lookout positions affects the 
lookout's efficiency. The glass or plastic windows 
through which a lookout views the surface 
should be clean and free from scratches. Efforts 
to see through a dirty, scratched window brings 
frustration, annoyance, and early fatigue. A 
slight film of oil or dirt may cause the loss of 
50 percent of the light passing through a plas­
tic window. Lights inside the aircraft should 
be kept very dim, as they produce annoying 
reflections in the windows. If an attempt is 
made to look through a windshield which is il­
luminated by reflected light, the probability of 
seeing anything is very remote. Aircraft fly­
ing very low tend to pick up salt on the wind­
shields from the wind·driven spray; seaplanes 
will have salt spray on the windshields Be­

cumulated during tIlkeoff. Preflight cleaning 
will help keep the view clear. They should be 
used to clean the windshield when passing 
through showers, or windshield anti-icer 
alcOhol may be used. Whenever possible, side 
windows should be opened during flight for bet­
ter visibility. Lookout positions should be as 
comfortable as possible, and seats should be 
provided. 

On the average, the bes~ lookout positions are 
occupied by the pilot, copidot, and bow lookout. 
If no bow station is available, the burden of 
Io.okout is placed on the pilots. This is an un· 
satisfactory situation as one of the pilots is fly­
ing the aircraft and his eyes are in the cockpit 
much of the time. As a result, many blank spots 
a1"(\ left. If only fOf this reason, the aircraft 
should be flown on a.utoma.tic pilot a.llowing the 
pilots to concentrate 1Jl0re on scanning outside. 
Even with th,e aircraft o.n automatic pilot, some 
concentra.tion inside i~required of the pilot fly­
ing the aircra.ft. The aCanner~ should be directed 
to fa vo, the side of the piJotdo.ing the flying •. 

rite speed o.fthe a.ircra~ a.trects the efficiency 
of the scanners by reducing the time in which 
they can s~n a given sector !If the/lurf#!:,In 
sea.rching, .the slower the speed o,f the air~raft, 
the greater .is the proba.bility of viaua.! deteCtion. 

A flight ?f long: d?ration wilt ahvayt! p&uSf! 
scanner fatIgue. Fa.tIgue occurs more r\\pidly 
under a.dverse flight conditions with low visibil­
ity and turbulence. If conditions arefa.vorable 
and the scanners a.re trained, good visua.! efll­
ciency can be ma.inta.ined for 2 to 3 hours. After 
this length of time, it drops ra.pidly. Changing 
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positions at intervals of 30 minutes to an hour 
will help postpone fatigue. Shift of position 
from the port to the starboard side of the air­
craft will tend to relieve fatigue from the after· 
effects of the movement of the view across the 
field of vision. If relief is a.va.ilable, lookouts 
should be relieved at periodic intervals. While 
frequent rotation of lookouts is desirable, this 
practice should be carri(l!i out with some ca.u­
tion a.t night. Approxima.tely 30 minutes is reo 
quired for the eyes to become dark adapted. Per­
sonnel should not be rotated directly from 
lighted parts of the a.ircra.ft to lookout positions, 
if this can be prevented. Even with shifts of 
position a.nd reliefs, fatigue on long flights is 
inevitable and can only be postponed. Frequent 
light snacks a.nd coffee, together with a reason­
able amount of iQtercommunication between ob· 
servers, tend to reduce fa.tigue. 

UQsta.bilized binoculars ra.pidly bring on eye 
fa.tigue in a.ircraft a.nd should be used only to 
check sightings ma.de by the naked eye. On the 
steadier and slower platform provided by a sur· 
face vessel, binocula.rs a.re useful aids and 
should be used for scannmg. 

When possible, lookouts should 'be posted sO 
a.s to ma.inta.in a 8600 'scan. Survivors may not 
be able to set off their visual signals until dter 
the SRU has passed them. 

MotiV'lttion is a highly important factor th~t 
win affect the entire performance ofa searCh 
crew. During the early sta.ges of a search, moti­
v~ion is high. Only a.fter fatigue sets in and 
hope of locating survivors fades does main­
ten~noo of 'a ;hrgh;moti~ion become a prob­
lem. Witho\lt Strong. motiV'lttion, looko\lts 
merely "go through 1Jhe motions" of scanning. 
MotiV'lttion staJ!ts at briefing, and maintenllJloo 
of high moo! vRtion is the T61Jponsibility (If 1Jhe 
unit cOllllnlinder. Eilieh mlUi-oNilie crew-must be 
made to reta.li~e $liit lie is an ImpoI'lltintmember 
of the ~lim-hykeeping hlm'lhformed of' wh'at 
\a'goinit 011. This ~ inolulle the pUJ!pose of the 
Ij6aroli; tiLrge'ts to be' llxpeoted,reason for search 
of phe lla.rticular 'area. assigned; developments 
in 'thesearoh, etc. 

912 Day Scanning 
A . routine5cannmg ~ttern should'be used 

when se~rching.The eyes should move and 
pause for each 3° or 4° of Internl and/or verti-



913 Night Scanning cal distance at a rate which will cover about 10° 
per second. 'The aircraft movement causes the 
field of view to be moved along, making the The eyes require a'bout 30 minutes of dark 
aforementioned scanning p'attern most app!i. adaption before becoming efllcient for any 
cable to the nose and pilot positions in 1fue .. ir- duties which will require their use during low 
craft. In the waist, eye movement should be levels of illumil).ation. In most cases during 
a'Way from the 'aircrart to the effective visi- Gearch missions, a period of flight will usually 
bility and then back toward the aircraft to a occur 'before any se,arch activity. This period 
point as near under the 'aircraft 'as can be com- should be used for dark 'adaption by insuring 
fortably seen. A scanner looking for a survivor t~at the, interior of th~, aircraft is very dimly 
is performing a task in 'a manner whicllis simi- lighted, preferably withred light. 
lar to that of a proofreader. The proofreader Scanning during night ,time can be accom-
hunts from top to bottom and from left to right; plished by using any systematic geometrical 
the lookout scans from left to right 'and back pattern provided the area is scanned frequentily 
agwin or from top to 'bottom and from bottom and thoroughly. The pattern used during scan-
to top. A sighting is most likely to occur in an ning should be planned to m~ke the best use of 
wrea limited by a 5° radius in all directions off-center vision. Periodically, the lookout 
from the fixation point at which the eyes are should close, his eyes :l'or a period of 5 seconds 
focused. Therefore, the good observer or look- to 'allow them ,to 'rest. When 'binoculars are 
out does not" jump his eyes too far between used for scanning ,at night, the principle of off-
fixations and he pauses only briefly 'between center vision applies. Binoculars should be held 
fixations during daylight searcll.. Uthe search straight forward and the eyes t~rl),ed off-center 
is being made at night with the expectations of towa~d theper1meter of the fielp. It will require 
finding light signals or flares, 'the eyes need not practme to learn to do this effectively, but the 
pause so frequently in sweepil}gthe visual field final results obtained will more than justifybhe 
either to right"r loft or up and dOWn. A good effort. 
scanner adopts a Toutine which covers 'a sMbor Some people see a lot 'hetter in the d!trk than 
systematically and brings every portion of the o~~ers. In fact, those of us with the best night 
sector into view in the central part of their VISIOn can see 10 times better 'at night than 
visual field at intervals of a few seconds; i.e., th~s~ of us with the poorest night vision. With 
the observer takes "', look Il;t the extreme right trammg and practice and some, und9rstanding 
hand of his sector !tbou't every three or four of '~he ?asics, however, mo~ people can douible 
focus points which, if plotted, would representVheIr mght vision efficiency. " 
a series of diagonal lines making the pattern Any discussion of night vision must 'begin 
like course saw teeth. with the rods and cones. At the back of the eye 

When searching in 'areas of little or' no ~oh- we !lave a photosensitive layer caJled the retina: 
trast; i.e., over large expanses of water desert, This i~ where. the optic nerve connecting with 
or snow, a lookou~'s eyes have a tendenciy, after the bram tel'mmates in tiny light-sensitive struc-
prolonged scannmg,' to focus short of the tures'calledj"because of their shapes "rods" and 

f . "\!Oneil." sur ace bemgsearched.The scanner may not 
realize this 'Whei'). it occtits l\nd:as l1:'resultc~utd' ,,' ,InsimpJi'fied terms,here is how it aU works: 
possibly m.iss .the~rcll. ~arg!lt.,liii;;'P1'l!i11ud~,~r' ,~ali'l!;ind~vidu!tl i'64 010' conel'egistersan ,amount 
re~edy thIS sItulltlOn, th,!! 10o~oUt~houldpetflo ?f hg'ht,,'hy mea~s()f chemioo;Js which trigger 
?dIcally focus his: eyes on some'speeificQbdect lVl'pulses trausmltwd 'by the optic nerve to the 
1n the "no .oontrast" area which mlty np'pear",., bra,in'.l'he hrain their putstogepher an image 
such as .whItecaps, trees, d(jbr!~ ,eoo. A second'':'' 'from thousands of rod and cone reports and we 
m~th.od IS t~,/ocushis eyes on,a nearby obJect:," "see." , ' 
wIthm the Rlrcra,ft or lin exterior part of the Cones register movement, d~tadl and color. 
aircraft (wingtip, ~tc.). It may require only a ,Rodsdetectmovement'l?ickupsh;lipesinshades 
second to break this "inward" focus and when of gray and black and ~egjsterthe light of all 
the eyes are returned to scanning, they willI colors except deep red. You can test the rods' 
focus properly. inability to register color by placing a small 
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brightly colored object where you can just see 
it out of the corner of your eyes. You will find 
you can make out its shape but you can't be posi­
tive of its color unless you turn your head and 
bring your cone vision to bear on it. 

Cones cannot register any light dimmer than 
moonlight; rods are sensitive to light 1/100 as 
bright as starlight. At night you can see run­
way markers and signal flares in color because 
their brightness or intensity is above the vision 
threshold of your cones. 

Distribution of rods and cones in the retina 
accounts for a number of facts of vision. The 
center of the retina is densely packed with cones 
but there are no rods in this area. Toward the 
periphery of the retina cones become leg;; numer­
ous and gradually are replaced by rods entirely. 
This distribution explains our ability to see 
color and detail in the daytime when the cones 
in our central vision can function. It also ex­
plains our inability to see an object if we look 
directly at it at night when the cones are in­
operative. (No rods in the center, remember¥) 
At night in order to see an object we must look 
to one side of it for it to register. This is known 
as "oft' -center vision." 

Rods register objects at night by contrast, that 
is whether they are lighter or darker than their 
surroundings. For this reason at night other 
aircraft can be seen better if they are above you 
and silhouetted agsinst the sky. Aircraft flying 
below over dark land are less visible. Planes 
pMsing over white clouds below are more 
visible. 

The sensitivity of rods fluctuates. During 
prolonged visual search at night rods can be­
come temporarily fatigued for a few seconds to 
a minute or more. The result-the object you 
are looking at "disappears" momentarily until 
the rods regain their sensitivity and you see 
again. 

There are no rods or cones in the area directly 
over the optic disc where the optic nerve fibers 
and central retinal blood vessels pass into the 
eyeball. This creates a blind spot in the field of 
vision of each eye (see fig. 9-13). This, plus the 
fact that the eye does not "see" weIl during 
movement of an image across the retina, makes 
systematic scanning necessary. Maximum effec­
tiveness in scanning is achieved by a series of 
short regularly spaced eye movements (fig. 
9-14). Because of the absence of central vision 
at night, the scanner has to resist the impulse 
to look directly at an object located by his scan. 
He must, instead, use his off-center vision. This 
may require some practice. 

Without going into the complicated physiol­
ogy of the subject, let's briefly consider light 
adaptation and dark adaptation. Slight changes 
in the concentrations of the photosensitive chem­
icals in the rods and cones can greatly alter their 
sensitivity. Bright light reduces concentrations 
of photochemicals in both rods and cones. This 
process is reversible. If you remain in darkness 
for a long period of time, the photochemicals 
build up until it takes only a tiny amount of 
light to excite the visual receptors. This build 
up is dark adaptation. The cones, however, can 

BLIND SPOT SELF-TEST 

ORIGINAL 

COVER YOUR RIGHT EYE AND FOCUS YOUR LEFT EYE ON THE CROSS. 
MOVE THE DIAGRAM TOWARD YOU UNTIL THE DOT DISAPPEARS. TO 
TRY THIS ON YOUR RIGHT EYE, TURN THE DIAGRAM UPSIDE DOWN. 

FIOUBE 1)..13 
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never achieve anything near the sensitivity of 
t he rods to dim light. 

Dark adaptation is best performed in total 
darkness. IImvever, becnnse rods are. not sensi­
tive to red light, if you wear light-tigllt red gog­
gles, you can become dark adapted in a lighted 
room while you read, talk or aHend a briefing. 
At first your cones adapt much more rapidly 
than your rods and your sensitivity to light in­
creases tenfold in the first few Illinutes after you 
enter darkness or put on red goggles. A~ter a 
ShOl'! tillle the cones stop adapting but the rods 
continue. At the end of 20 minutes, your rods 
will have become 6,000 times as sensitive as be­
fore and in a 30-minute period, 10,000 times as 
sensitive. 

An important fact to keep in mind is that con­
tinuous exposure to intense sunlight for several 
hours can cause your dark adaptation threshold 
to rise. This effect is cumulative and takes sev­
eral hours to wear off. For this rcason, if you 
have a night flight scheduled, it is most im­
portant to wear dark glasses when at work or 
play in brilliant sunlight. 

SCANNING TECHNIOUE 

The dark-adapted eye briefly exposed to 
bright light is only temporarily impaired and 
can resynthesize its photochemicals in a short 
period. The extent of impairment depends on 
the intensity and duration of the light exposure. 
If possible, ",'oid looking at the exhausts of 
other aircraft. Inside your own cockpit, use the 
lowest lighting possible. You should be so 
thoroughly familial' with the location of your 
controls thrut you don't need a great deal of 
light. 

Dark adaptation is a separ!l!te process in each 
eye. By closing one eye dming exposure to light 
you can protect half your night vision. 

The retina of the eye is more sensitive to lack 
of oxygen than any other part of the body. In 
addition, blood circulation in the rod area is 
less efficient than in the center, the COlle section. 
Because of this, hypoxia, smoking, alcohol, and 
positive G forces all affect night vision. 

A minor degree of hypoxia which would not 
effect your vision in the daybime can diminish it 
considerably at night. There is a 20 percent loss 
of night vision a,t 10,000 feet if oxygen is not 
used. 

FIGURE 9-14 
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Smoking reduces the amount· of oxygen avail­
able to the eyes because blood cells take up car­
bon monoxide much more readily than oxy­
gen. lfore carbon monoxide in your blood 
stream means less oxygen for your rods with re­
sulting diminished night vision. Chain smoking 
three cigarettes produces a CO blood saturation 
of 5 percent, the equivalent of .raising your 
physiological altitude to 8,000 feet. 

Aloohol produces a similar effect by making 
the body tissues less receptive to oxygen in the 
blood. One autllOrity reports that a study has 
shown that after ingestion of 180 cu .. cm. of 
aloohol the sensitivity of the eye was so im­
paired that a light had to be doubled in bright­
ness for it to be seen. 

Positive G forces cause tunnel vision which is 
simply the result of loss of peripheral vision. 
This, too, is a circulatory effect. The heart just 
can't pump enough oxygen-carrying blood to 
the eye and brain to maintain business as usual. 

N'; discussion of night vision is complete 
without mention of autokinesis. Autokinesis is 
a visual illusion in which a single small station­
ary point of light, against a uniformly dark 
background and in the absense of all visual cues, 
appears to move aimlessly. The effects of auto­
kinesis can be minimized, in night formation 
for instan"., by not looking steadily at any 
point of light, by having as many other visible 
objects in view as possible and by being very 
suspicious of sudden irrational light move-
ments. . 

Another common illusion at night occurs 
when an approaching 01' receding light seems i<1.. 
eXpand 01' contl'act Ilta fixed distance. Here 
again, shift your gaze. 

Dirt, grt>ase, and scratches on your aircraft 
canopy or ,~ind8cwen breakup ancIrofract light 
and Wilke it more dimenlt for YO'1 to see. Obvi­
ously; dean unscal'reclwindowfnrfaoos and 
clIilQpies will help your night vision. 

And finally, 'p"I'Son!llph~~'~ness im­
proY6sall system~, n1irht.tdil'elqitlid. 

.,.< '" - .<'" "_:~r't;.;"." 

920 SEARCH BYi, AIRe~Ii't' 
Aircraft a'1'Cge~(\rany the best~relf'<}raft 

available. to a SAR mission coordinator. How­
ever SIIvcl!RladYRntuges,of ase~l'cl; airCl;aft can 
be greatly nullified if thenircraft. ere,,' is not 
functioning properly. 

Even in the most favorable circumstances a 
search operation will demand the constant 
vigilance of a pilot, not OIlly in the handling of 
the aircraft and the execution of the search 
pattern, but also in the conduct of the search 
itself. "'hen adwl'se weather is the cause, or 
a contributory cause, of an aircraft accident, the 
first senrch operations may have to be flown in 
marginal wMthet· conditions. It is, therefore, 
imperative that the pilots used are properly 
qualified to operate in these conditions with the 
aircraft used aJ)d are fully conversant with the 
l'elated inflight procedures. 

921 Overwoter Search 

a. Marker. for Sighting. 

Smoke signals or dye markers should be ready 
for instant release if objects are sighted. If all 
the aircraft hatches al'e closed, a delay may re­
sult if markers must be dropped by hand. 
Markers or smoke signals should, therefore, be 
carried in the flare or smoke float release tubes 
to permit their being remotely released by the 
pilot from t.he cockpit. All. these signals some­
times fail, it is advisable to drop two when &l' 

object is sighted. 
An electronic datum marker buoy should be 

mlldll l'eady for dropping at the posit jon of the 
survivors when sighted, if llllY possibility exists 
tl.'~t ?is~al conto.et.:lIligl~t _b~.~~t •.. S..,:,~h p~i­
bllities'lIlclllde de~rea~mgi VisibIlity due to 
menthel' 'or· dayJ{lIcsll, ··I\lld departure from the 
s¢elle-ior I\nl·~cas.ol). befoi.c being relieved by 
another lUIit,; \, .,.. 
;, , , f- ;'iA, .. :· ,,:i _, -, ,",' 

1 An mllxp~nsiv,e but ,,~ry adequate daylight, 
Visual marMr clln be fabricated by attaching a 
lifela~ket sear dye marker to a billsa wood mes­
sage b)pck. 

Oa,ution: in the o,-cnt that sUl-vivors lire lo-
cated in the close vicinity of fuel/oil slicks, 

. non-pyrotechnic marker devices shall be util­
,ized to mark the location to prevent possible 
ignition of the fuel/oil. 

b. U.e .of Autopilot 

During searches, the aircraft shonld be flown 
on automatic pilot when possible. This will al­
low the pilot8 to maintain a better lookou1?and 
keep the aircraft closer to the proper heading. . . ,4 
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c. Navigator Duti.s 

The navigator's primary responsibility is to 
keep the aircraft's track as close as possible to 
the preplanned search pattern legs. In addition 
to the arrival duties of determining aircraft 
drift, wind aloft at search altitude, and com­
pass deviation, the navigator should establish an 
hourly routine to insure th!ttimportant naviga. 
tional duties are not overlooked. The navigator 
of a SAR aircraft is expected' to obtain fixes at 
'least every 5 to 10 minutes to insure that any 
DR errors will be of negligible concern to the 
SMC and OSC. If the navigator must accept 
an unreasonably long time between fixes (say 
30 minutes), the OSC and SMC should be in· 
formed of this in order to allow fo~ the SRU's 
DR error when computing ,the.radius of 
the search area. Whenever doppler navigation . 
equipment is on board and is functioning prop­
erly, 20 minute inWrV&ls between fi:x:es may be 
u~. 

The navigator should plot the positions of all 
surface vessels sighted in the area, together 
with their course and speed. When possible, the 
identification of the vessels should also be 
entered. If survivors are later sighterd;'the loca­
tion of surface units in the area will be a vail­
able if their diversion is desired. 

Larger radar targets are often detected far 
outside visual range. If each titrget is in­
vestigated 'When contact is first made, consider­
&ble time may be lost. If a target is detected at a 
distance from the track of the aircraft, it should 
be plotted by the navigator. If the plotted posi­
tion shows that it is considerably closer to the 
next search leg than the present leg, it should 
be identified on the next search leg. Small ob­
jects·should be investigated when contact is first 
made as the distance is usually short, and they 
may be difficult to detect again. 

Because of the low-search altitudes, and at 
times, distances involved, electronic navigation 
aids may be. unreliable 'or nonreceivabled'Uring 
overwater search missions. Under these ciroum­
stances and with lack ofgeoiraphic~l fixes, the 
accuracy of search patterns flown is .directly 
proportional to: . 

1. The accuracy of the pilot's allilityto main­
tain desired heading and airspeed. 

2. The accuracy of the navigator's dead 
reckoning, 

3. The ability of the navigator to obtain 
winds by direct observation of the sea. 

d. Crolslegs 

Searching with close track spacing requires 
very acourate and careful navigation. The ex­
ecution of the crosslegs is especially critical. 
The distance that lin aircraft moves on a cross­
leg is composed of the distance flown on the 
straightaway of the crossleg, plus the turning 
diameter of the aircraft (see fig. 9-15). As a 
general rule, to take into account the time factor 
for the turn diameter, all turns are started 15 
seconds prior to the computed time for the end 
of the leg. 

The following table gives the approximate 
no-wind turning diameter of an aircraft at vari-
0us speeds in a standard. rate turn; i.e., 3°/ 
second. The general formula is 

TASHO=T'D 
100 . 

Speed in knotlll" lHameter oj turn (n 
. nautical mCle" . 110 _____________________________________ 1.2 

120 _____________________________________ 1.8 
180 _____________________________________ 1.4 
140 _____________________________________ 1.5 
150 _______ '" _____________ ~_______________ 1.6 
160 _________________________________ "___ 1.7 
170 ______________________________ ._______ 1.8 
180 ________ ~~ _____ 0~' ______________ "_____ 1; 9 

The Crossl.g 

s 

FIGURE 9-15 

However, any wind compontmt parallel to the 
crossleg ,,,ill exert an inftuenceonthe.turn. Fig­
ure 9-16 depicts time On the straightaw,ay of 
the crossleg as a function of track spacing and 
wind component parallel to the crossleg. . 
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The crossleg wind component is that com­
ponent of wind which is parallel to the st,might­
away of the erossleg. In figure 9-16 two figures 
are shown for each value of the wind component 
and track spacing. The figure to the left of the 
slant line is the time required to fly the straight­
away with a tailwind component. The one to 
the right is that required ,vith II heachvind com­
ponent. For example, an aircraft is searching 
east and west legs at TAS of 150 knots with 

track spacing of 4 miles. The wind is from 0600 

at 40 knots. The component of wind parallel to 
the crossleg is thus 20 knots on the nose. En­
tering tim table with 20 knots head wind com­
ponent and 4-mile track spacing, the time re­
quired in the straightaway of the crossleg is 1 
minute plus 16 seconds. This value is good for 
the entire search unless the wind or track spac­
ing changes., To cOllstl'Uct a table for speeds 
other than 150 knots, proceed as tollows : 

Time to Complete Cro •• I'1I at TA$ of 150 Knots 

Track 1IPO'ln. 
Croesles: wind com~t: 

0 10 $0 110 40 

2 ____________________ 
10 6/15 3/21 0/27 0/85 3 __________ -------___ 84 28/41 23/48 18/57 14/1-08 4 _____ • ___________ •. _ 
58 fiUI-OO 44/1-16 38/1-27 38/1-41 5 ________ • _________ c_ 

1-22 1-13/1-82 1-05/H4 58/1-57 fi~/3-14 
6_. __ •••........ _. ___ 1-46 1-36/1-58 1-26/2-11 1-18/2-27 1-11/2-46 7 ____ .. _____ ...... _ .. 2-10 1-58/2-23 1-48/2-39 1-38/2-57 I-SO/8-19 S ____________________ 

2-84 2-21/2-49 2-09/3-07 1-fi8/8-21 H9/8-52 
~'iJ ... _ ... _ .. __ .... _ .. ____ .... ' ___ 2-58 2-43/8-15 2-S0/8-35 2-18/8-67 2-08/4-24 10 _____ ._ •• __________ 

3-22 8-06/8-41 2-51/4-02 2'-$8/4-21 2-27/4-51 

F!ClII"~ tHO 

X+TD=8, where 8 is track spacin\I,X is e. CIOle, TI'\I~k $pacl,,", 
straightaway of the crossl~ and T D IS turn 
diameter of the aircraft. TD is equal to the When searching for very smllll targets, or 
speed of the aircraft plus 10 knots", divided by during periods of poor visibility, the track spac· 
100. For example, at 180 knots, Tv is equlll to ing must often be reduced to less than the turn 
180+10 19 "] diameter of the available search aircraft. This 

100 . IJll es. situation is not uncommon, and the aircraft 

X=8-TD 

With the value of X determined, the time 
required to fly a straightaway of value X with 
a wind component along the straightaway (w) 
is as foJloWl!: 

w 
X-60 

Tailwind: t TA8+w (3600) 

HeadWind: t 
10 

X+60 ' 
TA8-w (3600) 

where t is time in seconds and TA8 is true 
airspeed. 

The use of an aeronautical type of naviga­
tional computer is all easier and quicker way to 
solve for airel"llft time and headings on all 
searchlegs and crosslegs, and its use is highly 
recommended for all computations required for 
aircraft navigation. 

commRuder is expected to accomplish his pat· 
tern at thcspeoilled track spacing without any 
further .paoinl,instructions from the SMC or 
OSC. By' simply staggeJ"ing the searchlegs 
which al'e Conseoutinly .e!trched, the !tircraft 
elui ensilyturn fl"OlD onc leg to the next without 

. nUYlwcessity for ,performing such mancU'vers as 
S'hll'lling 011 procedure turns, Figl\pe9-17 de­
picts this generalprQccdure. 

922· Mo~ntaln Sectrcb 
a. Mountain Search Technique. 

The primary prerequisite for safe and effec­
tive operation during mountain search is con­
stant vigilance by the pilots and navigator. 'The 
full attention of one pilot should be devoted to 
evaluating forward terrain for clearance, haz­
ards to flight, such as powerlines, cables, etc., 
and to ,flying the aircraft when operating in 
hazardous areas. Crewmen should be espeoially 



watchful for powerlines, cables, etc. which may 
be suspended across vaHeys and canyons. The 
following precautions and procedures should be 
observed: 

1. Deteriorating weather and restricted visi­
bility make contour sear<lh very hazardous. 
Weather conditions should be constantly evalu­
ated. and a close watch kept for any change. 

2. Search crews should feel an area out for 
turbulence and downdrafts before desending 
to search altitude and flying close to a mountain­
side. Direction of wind and air currents in 
mountainous areas may vary from point to 
point. 

Close Track Spacing 
[t.ess than aircraft turn dlameter1 
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3, The search should be froni·'tOp\0;bottOlp.,. 
never from bottomtotop. . . 

4. Extreme caution is reqUired when seE\rdh­
ing in canyons. and valleys. Assure adequate 
terrain clearance before entering such areas; 
always maintain an "Out" plan ahead of the 

aircraft and know which way to turn at all times 
in the event of an emergency. Special emphasis 
must be.placed upon seeking out any powerlines 
and other hazards to low-level flight prior to 
entry in0 valleys or canyons for search. 

5. The terrain elevations or contour lines 
printed on aeronautical charts should not be 
relied upon to assure safe terrain .c1earance. 
Errors in position, altimeter setting, or chart 
information (especially in foreign areas) make 
questionable terrain clearance extremely critical. 

6. Crossing mountain .peaks and ridges at low 
altitude under windy or turbulent conditions is 
very dangerous. The safest crossing can be made 
by flying downwind where !tuY downdrafts will 
be met after the terrain is .crossed. :u this is not 
practical, altitude should be illGreased befo~e 
crossing such areas .. Qaution must' be used by 
pilots of low-powered aircraftltndhelicopters 
because downdrafts may be stronger than the 
aircraft's climb capltbHity .. 

7. Search crews should /lyelose toone side of 
a canyon or valley so that the entire width mlty 
be used if a 1800 turn becomes necessary. 

8. All loose equipment should be securely fas­
tened/tied down on all mountain searches. 

9. Morning 'searches will often avoid heavy 
turbulence associated with afternoon heating. 

10. Whenever possible, assign mountainous 
search areas to twin engine aircraft for safety 
purposes . 

b. Helicopter Mountain Search 

1. Effects of High Altitude. Engine power 
available .ltt high altitude is less, and helicopter 
operatio;'s can easily be in a situation of limited 
hovering ability. High gross weight at altitude 
increases the susceptibility of ,the helicopter to 
blade stall. Conditions that contribute to blade 
stall are high forward speed, highgross weight, 

e,' high altitude, low r.p,m;, induced "G" loading 
ande turbulence- Shallo\ver turns at slower air­
speeds are required to !fyoid blade stsU. A per­
missible maneuver at' selt level must be tem­
pered at a higher altitude. Smooth and timely 
control application and anticipation of power 
requirements will do more than anything else to 
improve high altitude performance. 

2. Turbuleni Air. Helicopter pilots )nust be 
constantly alert to evaluate and avoid. ar~as of 
severe turbulence: h6"'ever, if encountered, im­
mediate steps must be taken to avoid continued 
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flight through it to preclude the structural 
limits of the helicopter being exceeded. Severe 
turbulence is often found in thunderstorms and 
helicopter operations should not be conducted 
in their vicinity. The most frequently encoun­
tered type of t,!rbulence is orographic turbu­
lence. It can be dangerous if severe and is nor­
mally associated with updrafts and downdrafts. 
It is created by moving air being lifted by 
natural or manmade obstructions. It is most 
prevalent in mountainous regions and is al­
ways present in mountains if there is a surface 
wind. Orographic turbulence is directly propor­
tional to the wind velocity. It is found on the 
upwind of slopes and ridges near the tops and 
extending down ,the downwind slope. It will al­
ways be found on the tops of ridges associated 
with updrafts on the upwind side and down­
drafts on the downwind side. Its extent on the 
downwind slope depends on the strength of the 
wind and the steepness of the slope. If the wind 
is fairly strong (15 to 20 knots) and the slope 
is steep, the wind will have a tendency to blow 

off the slope and not follow it down; however, 
there will still be some tendency to follow the 
slope. In this situation there will probably be 
severe turbulence several hundred yards down­
wind of the ridge at a level just below the top. 
Under certain atmospheric conditions, a cloud 
may be observed at this point. On more gentle 
slopes the turbulence will follow down the slope, 
but will be more severe near the top. Orographic 
turbulence will be affected by other factors. The 
intensity will not be as great when climbing a 
smooth surface as when climbing a rough sur­
face. It will not follow sharp contours as readily 
as gentle contours. 

Manmade obstructions and vegetation will 
also cause turbulence. Extreme care should be 
taken when hovering near buildings, hangars, 
and similar obstructions. 

The best method to overfly ridge lines from 
any direction is to acquire sufficient altitude 
prior to crossing to avoid leeside downdrafts. 
When the wind blows across a narrow canyon 
or gorge as depicted in figure 9-18, it will often 

Wind Flow Over Gorge or Canyon 

FIGURE 9--18 
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veer down into the canyon. Turbulence will be 
found near the middle and downwind side ofthe 
canyon or gorge. 

When a helicopter is being operated at or 
near its service ceiling and a downdraft of more 
than 1.6 feet per second is encountered the 
helicopter will descend. Although the down­
draft does not continue to the ground, a rate of 
descent may be established of such magnitude 
that the helicopter will continue descending 
and crash even though the helicopter is no 
longer affected by the downdraft. Therefore, 
the procedure for transiting a mountain pass 
is to fly close aboard that side of the pass or 
canyon which affords an upslope wind. This 
procedure not only provides additlonallift but 
also provides a readily avnilable menns of exit 
in case of emergency. Maximum turning space 
is available and a turn into the wind is also 
a turn to lower terrain. The often used proce­
dure of flying through the middle of a pass to 
avoid mountains invites disaster. This is fre­
quently the area of greatest turbulence and in 
case of emergency, the pilot has little or no 
opportunity to turn back due to insufficient 
turning space. 

Rising air currents created by surface heating 
causes convective turbulence. This is most prev­
nlent over bare areas. Convective turbulence is 
normally found at a relatively low height nbove 
the terrain, generally below 2,000 feet. It may, 
however, under certain conditions, and in cer­
tain areas, reach as high as 8,000 feet nbove the 
termin. Attempting to fly over convective tur­
bulence should be carefully considered, depend­
ing on the mission assigned. The best method 
is to fly at the lowest altitude consistent with 
safety. Attempt to keep your flight path over 
areas covered with vegetation. 

3. Adverse Weather. When flying in and 
around mountainous terrain under ad verse 
weather conditions, it should be remembered 
that the possibility of inadvertent entry into 
clouds is ever present. 

Air currents are unpredictable and may cause 
cloud formations to shift mpidly. Since depth 
perception is poor with relation to distance 
from cloud formations and to cloud movement, 
low-hanging clouds and scud should be given 
a wide berth at all times. In addition to being 
well briefed, the pilot should carefully study 

Wind Flow in Valley or Canyon 
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the route to be flown. A careful check of the 
helicopter compass should be maintained in 
order to fly a true heading if the occasion 
demands. 

4. Summary of MountaIn CautIons. The fol­
lowing guidelines are considered to be most im­
portant for mountain and rough terrain flying: 

(a) Avoid flight in or near thunderstonns. 
(b) Give all cloud fonnations a wide berth. 
(c) Fly as smoothly as poBBible and avoid 

steep turns. 
( d) Cross mountain peaks and ridges high 

enough to stay out of downdrafts on the leeside 
ofthe crest. 

(e ) Avoid downdrafts prevalent on leeward 
slopes. 

(f) Plan your flight to take advantage of the 
updrafts on the wind ward slopes. 

(g) Whenever p0B8ible, approaches to ridges 
should be along the ridge rather than perpen­
dicular. 

(h) Know your route and brief well for 
flying in these areas. 

923. Locating the Position of an 
Emergency Position Indicating 
Radiobeacon/Emergency 
Locator Transmitter 

The initial search for survivors equipped 
with an emergency position indicating radio­
beacon (EPIRB)/ emergency locator transmit­
ter (ELT) should be at high altitude to take ad­
vantage of the increased range afforded by alti­
tude, particularly for the VHF /UHF type. The 
receiver should be tuned to the frequency· of the 
beacon with squelch off. The frequency $hould 
be guarded aurally, and visually if the ~ 
aircraft has suitable homing equipment. Ini­
tially an appropriate search pattsrn should be 
used to sweep the probable area until the dis­
tinctive signal is detected. At that time the air­
craft detecting the signal should home in on it. 
If without a homing device or if the siPl is 
too weak to actuate the homing device,the air­
craft should execute one of the homing patterns 
using· aural means. When this is done in an 

. aircraft which has a hOJ;ning device, the pilot 
should shift to homing prOcedure when the sig­
nal becomes strong enough. 

924 Executing Aircraft Intercept 

a. General 

The concept of aerial interception is based 
on the capability of SAR aircraft to establish 
visual! electronic contact with an aircraft in dis­
t1"6BB, provide maximum inflight aBBistance, and 
escort it to a safe landing. In the event that bail­
ont, ditching, or crash landing is necessary 
prior to, or snbseqnent to, actual interception, 
rescue facilities are immediately available to 
conduct search and reecue· operations without 
delay. 

SAR coordinators may take steps to inter­
cept and escort an aircraft when an alert phase 
exists and shall take steps to intercept and es­
cort an aircraft. when a distreBS phase exists or 
when a pilot specifically reqnests an intercept. 
Local liaison shall be effected to eliminate un­
necessary duplication of escort services. 

Under nonnal circumstances, escort service 
will be provided to the nearest adequate airport. 
Should the pilot of the disabled aircraft con­
tinue on to his destination after reaching a safe 
airport, or decide not to divert to the nearest 
safe airport, the escort plane is not obligated to 
provide further escort and may return to its 
home base. Further escort in snch cases is dis­
cretionary with local commands and the deci­
sion usually depends upon the circumstances of 
the individnal case. 

The following types of incidents are those 
most often requiring an intercept. This listing 
may be used as a guideline in detennining the 
need for an intercept when one has not been re­
quested and/or a distress has not been declared. 

1. An .aircraft is unable to maintain altitude. 
2. An ait:craft has suffered structural damage. 
3. Thepllot's control of an aircraft is im­

paired. 
4. Uncertainty exists as to the position of the 

aircraft. 
5. Uncertainty exists as to whether there is 

sufficient fuel for an aircraft to reach a safe 
airport. 

6. Less than three-fourths of the installed en­
gin,,!, are operating nonnally (two-thirds in the 
case of three,engined aircraft). Examples of 
this are: Two engines out of four are out of 
order; or one out of four IS out of order and 
another is running rough. 
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7. An aircraft is still far from a safe airport 
and is required to operate on three-fourths of 
the installed engines (two-thirds in the case of 
three-engined aircraft) and must operate these 
at excessive power for a long period of time. 
U usually 2 hours flight time to reach the airport 
is used as a criteria in such cases, 

8. An aircraft is in such other'circumstances 
that it is threatened by grave and imminent 
danger. 

, 
b., Types of Intercepts 

Aerial interception will be accomplished 
using a direct, offset, or a maximum rescue cov­
erage procedure. Maximum rescue coverage 
interceptions are modified forms of direct inter­
ceptions. The method selected will be deter­
mined by the nature of the emergency, track of 
the distressed aircraft, and relative position of 

, the SAR aircraft. 
Assistance from a ground control intercept 

(GOI) site, an air intercept controller (AIC) 
or a carrier control intercept (CCI) isrecom­
mended when these are available, 

c. Direct Intercept 

The "direct" or "head on" intercept consists 
of the SAR aircraft flying out on the distressed 
aircraft's inbound, track. This method is em­
ployed whenever fils' distressed' airQraft is in­
bound to the SAR aircraft's base. A distressed 
aircraft will not be ,requested to change its head­
ing for the purpose of conducting a direct inter­
cept unless the aircraft is lost, requires minor 
changes in heading to 'correct for navigation 
error, or the aircraft is in imminent danger and 
cannot reach safety. The direct intercept prob­
lem is solved as fo,llows : 

1. The simultaneous positions of both the 
SAR and distressed aircraft are plotted. 

2. The SAR aircraft flies a reciprocal track 
to that being flown by the distressed aircraft. 

3. The distance between the simultaneous po­
sition plots isd~eei'inined ani'! the rate of cl6stire 
computed (total of both ground speeds).' 

4. Time of ihterceptibll is then' computed by 
dividing 'the distaMe separating the two air­
craft' by the rate of closure. 

d. Offset Intercept IMelhod 11 

The "offset" intercept consists of intercepting 
the predetermined track of the distressed air-

craft. This method is employed when the dis­
tressed aircraft is making good a track to a suit­
able landing area and the SAR aircraft is off 
to one side of that track. When the ground­
speed of the distressed aircraft is greater than 
the groundspeed of the SAR aircraft, the SAR 
aircraft will have to be nearest the point of in­
tended landing to make the offset interception 
possible. The offset intercept problem is illus­
trated in figure 9-20 and is solved by the fol- . 
lowing steps: 

1. Plot simultaneous positions. of the dis­
tressed aircraft (A) and theSAR aircraft fBi. 

F 

Offset Intercept Problem 
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Add a 10-minute lead to the position of the dis. 
tressed aircraft to allow for errors (0). 

2. Draw a line of constant bearing (LOB) 
between these positions (BO). 

3. Project a parallel LOB (DE) from posi­
tion of distressed aircraft (with lead) 1 hour 
ahead on its proposed true course. 

4. Draw a wind vector downwind from the 
original position of the SAR aircraft (BF). 

5. Swing an arc equal to the SAR aircraft 
TAS through the projected LOB using the end 
of the wind vector as the center or origin. A 
line drawn between the origin (F) and the 
point (G) where the TAS arc crosses the pro­
jected LOB represents intercept true heading. 

6. The point where the TAS IIrc crosses the 
projected LOB is also a point on the intercep­
tion true course of the SAR aircraft. The bear­
ing and distance of a line drawn from the origi­
nal position of the SAR aircraft to this point 
(G) represents interception true course and 
ground speed, respectively. If necessary, extend 
this line until it crosses the projected true course 
of the distressed aircraft (H). 

7. The distance to intercept the intended track 
of the distressed aircraft is mellBur~d between 
the original position of the SAR aircraft (B) 
and the point at which the interception true 
course crosses the projected true course of the 
distressed aircraft (H). Oompute en route time 
for this distance and closure time for the lead 
distance. Add these times to determine total 
time required for collision point intercept with 
the distressed aircraft. 

8. A turn to reciprocal of the track of the 
distressed aircraft should be executed when the 
course of the distressed aircraft haS been inter­
cepted. Interception o~ the course of the dis­
tressed aircraft can be confirmed 'by rlldio bear­
ings from the distressed ail1Braft. 

e. Off.et I"tercept (Method 21 

The above procedure will thus end with an 
approximate 10'minute'direct intercept. How­
ever, it is not always foosMlI to allow fur the 
10 minute leadtiine and flnQJI turn: into a direct 
intercept situation. 'In this .:ase, tpe' 10 minute 
leadtime is disregarded, and greater reliance is 
placed upon maintaining a line of constant ra­
dio bearing to the distressed aircraft. This pro­
cedure is illustrated in figure 9-21 and is exe­
cuted as follows: 

1. After bearing to the distressed aircraft has 
been determined, the SAR aircraft is turned to 
a heading of 450 from this bearing in the direc­
tion the distressed aircraft is flying. 

2. A relative bearing of 45 0 will ,be main­
tained by checking VHF or UHF bearings. 
Check frequently if close together and less fre­
quently at grooter distances. 

3. If the check reveals that the bearing from 
the SAR aircraft has increased; e.g., from 2350 

to 2460
, ~he interception course should be in­

creased twice the amount of change between the 
last two bearings. 

4. If the check reveals that the bearing from 
the SAR aircraft has decreased; e.g., from 2360 

,to 2260
, the intel'ception course should be de­

creased twice the amount of change between the 
last two bearings. 

5. By bracketing the bearings as described 
above, an interception course will be determined 
which will maintain a line of constant bearing 
as evidenced by frequent checks showing the 
booring remaining constant. 

Offset Int.rcept Homing 

~~;:::::~~~.O~M~IL~~!S::::::::~ ~ 0400 
azSO MAO BEARINQ 

. '1l'lGURE Hl 

,.f;,}"lIx!mum . R~.~~" ';i:!,v,rlll,l,e,; Inhlrcept 

Tho,' ma;ltimum· rescue coverage: ,int;epcept 
'I (MBCI) prQcedur,~ ,yl1£t,deye!Rped to. cope with 
,the problem of inwrollpti,ng<l,illd escorting high­
speed distressedairc.raft with low-speed SAR 
aircraft. During emergency situations, "maxi­
mum continuous" power'may be warranted to 
maintain escort position and additional aircraft 
may be dispatched by the ROO to a~sure that 
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a SAR aircraft is in the immediate vicinity in 
case of bailont, crash landing, or ditching. Be­
cause higher than normal power settings are 
not warranted for percautionary-type inter­
cepts and because of the speed differential, it 
is necessary for the SAR aircraft to turn short 
of interception point on the distressed aircraft's 
track and provide maximum rescue coverage 
over the remaining distance to be flown. This 
is accomplished by computing a turn-around 
point for the SAR aircraft ahead of the dis­
tressed aircraft and allowing the distressed air­
craft to overtake the SAR aircraft. The distance 
from the turn-around point to the distressed 
aircraft should be equal to the distance the SAR 
aircraft is from the distressed aircraft at the 
time the distressed aircraft lands. During the 
MRCI, the distressed airc,~ft should be con­
stantly informed of the type of interception 
being performed and progress of same. 

1. The MRCI should be usde only when all of 
the following conditions exist: 

(a) The distressed aircraft'isl)otin immedi­
ate danger of ditching, crashlanding, or bail­
out, and it is anticipated that this condition will 
remain until it overtakes the SAR aircraft. 

(b). The distressed aircraft will have at least 
It 50-knot TAS/GS higher than the SAR air-
craft. .' . . 

(c) The time to a collision point interception 
will be great~r than 30minutes. . 

(d) A positive position of the distressed air' 
craft has been determined bym~ans of. Loran, 
IFF, radar. GCI, or visual fix. 

2. The MRCI procedure is : 
(a) Compute the estimated time of intel'cept 

(ETI) for a normal, direct intercept. (ETI 
is always stated as clocktime, either loca,l or 
Greenwich time.) 

(b) Compute the minutes to turn. early be­
fore intercept (Z), by using formula or1lable. 

(c) Subtract Zfrom ETI to'obtain the clock­
time·of the time to turn (TTT). 

3. The formulae for MRCI solutions are: . 

and 
TTT=ETh-Z 

where: 
Z-Minutes to turn .. eal1iy ,before intercept. 

D = Total distance of intercept (distance be­
tween SAR airerait and distressed air­
craft at flight altitude). 

V", = Groundspeed of SAR aircraft, outbound 
to intercept. 

V", = Groundspeed of SAR aircraft, inbound 
after TTT. 

Vb = Groundspeed of distressed aircraft. 
TTT = Time to turn for SAR aircraft. 
ET I = Estimated time of intereept-if no early 

turn made by SAR aircraft. 
4. When time or other circumstances prevent 

the use of the Z-formula, the factor table of 
figure 9-22 may be used. It requires only about 
45 seconds of the navigator's time, but its results 
are less accurate when great distances aljd'speed 
differential exist. The results are, however, ac-
ceptable for most MRCI missions. . 

g. SAR AircrewDuties 

Maximum capability of interception will be 
exploited through the use of all interception 
methods and I),ids practicable. The SAR aircrew 
must effect close coordination with the dis­
tressed aircraft and assisting air/ground facili­
ties. 

l. Pilot. Will normally accomplish all VHF / 
UHF communications with the distressed air­
craft and assisting facilities. Maximum use of 
autonuitic pilot is invaluable during this phase. 

. . 
2. Copilot. Will maintain interphone contact 

with :al1 cre",members and coordinate pertinent 
datil hetween lhe crew and pilot. 

3. RCldio OI!:erCltor. Will keep. the pilot, co­
pilot, and navign,tor informed of all pertinent 
HF cominunications. Whenever possible, voice 
transmissions should be used to expedite proce­
dures and I,ermit the pilots and navigator to 
monitor the exchange of information. 
., 4. NClvigCltor. Will plot tile progress of both 

aircraft. Every navigational aid.will be utilized 
todeterl11ine the navigational accuracy of both 
aircra£,~. The accuracy of positi()n reports re­
ceivedfrom the distressed aircraft should not be 
taken for granted, but sh!,Uld be carefully eva'!­

'IIatedand verified by other checks as sllonas 
possible. The system of navigation being uSed-

: Loran, consol,celcstial, radar, dead reciroillfig, 
etc.-may furnish a clue t6 the navigatiollllFac­
curacy anhe distressed aircraft. The navrgaoor 
win compute a navigational' interceptiotlas 
soon· as possible aiter recei,ving pertinent data 
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from the RCC. If not completed prior to take­
oil', he will give the pilot an initial heading, 
approximate distance, and estimated time of 
interception with the distressed aircraft. The 
navigator will direct the interception until such 
time that electronic homing procedures estab­
lish reliable bearings or position fixes of the dis­
tressed aircraft. During this time, he will keep 

the pilot advised of proper heading and esti­
mated time of interception. He will monitor, or 
be kept informed of, all positions, boadngs, and 
fixes of the distressed aircraft. All data will be 
plotted and the navigator will be prepared to 
complete a navigational/visual interception in 
the event communications or electronic contact 
with the distressed aircrttft fails. 

Maximum Relcue Coverage Intercept Factors 

08 __ 

Knots: 200---__________________________________ _ 
300 _____________________________________ _ 
400 _____________________________________ _ 
500 _____________________________________ _ 
600 _____________________________________ _ 
700 _____________________________________ _ 
800 _____________________________________ _ 
900 _____________________________________ _ 

TAS17Bitnots, 
1 .. 10" 

TAS290knotflj 
tactors 

~010 _________________________________________ _ 

.013 0.011 0.008 _____________ _ 

• 012 • 011 . 010 O. 005 
• 010 • 010 • 009 . 007 
· 009 . 009 • 008 . 007 
· 007 . 007 . 001 • 007 
· 006 • 006 • 006 . 006 
• 005 . 008 . 006 • 008 

801utiOJUl: 1. Find. OS of dlatr.ed 1Iretaft. 2 •. ttailUfthe OS of. distressed Altcmft. g() to the rtgl:lt and tl.nd the taotor under luu)1opriate TAS column. 
8. Factor multiPlied by d1itat1ce dtatteMed AIrotaft 18 tRmi bW-mbiute!l to aUbttaM from .f!:stlmated. Time of lIiUirteP'Uon (~TI). 
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h. Intereapt Altitude. 
The altitude of the SAlt aircraft wili be auch 

as to utilize the maximum capabllity of the pri· 
mary method of interception ~ing employed­
visual or electronic. Except for high-altitude 
emergencies, the SA,R aircraft will ))ll ,flo;wn at 
an altitude of 1,000 feet belQW o~ above the 
distressed aircraft as fpllows: ' 

1. Visual. N orlllally, the SAR aircraft will be 
flown at 1,000 feet below the distressed air­
craft to silhouette the latter against the sky 
and achieve maximum sighting distance. How­
ever; on clear riights the SAn aircraft may be 
flown 1,000 feet, i1,bov~ the' cUstresHed aircraft 
to eliminate possible Confusion be~weenstars 
and lights of the distiessedafrcj.oaft:When 'over 
land areas where li~htsfrom cities cou1d cahse 
confusion, flying i,oOO foot below the d,t~tressed 
aircraft /llay 'be desl~ble: ',. ,!in '. 

2. Inst~um.nt Co~dllion •• The .SAitai~craft 
, ',' " -\. - _'1 

will be flown 1,000 feet above the d,istrese~d 8,lr" 
craft for best overall )ltilizatipn of l'lldar and to 
clear lower altitudes in the event the distressed 
aircraft is unable to hold its assigned altitude. 
Where excessive "~und Illutter" is· encoun­
teredand the SARairera,ft is equipped with a 

Alllend.3 

radllr antenna ih the nese, best radar utilization 
, !nay he obtained by flying 1,000 feet below the 
distressed aircraft. The latter procedure should 
be used only when the distressed aircraft is 
maintaining its assigned altitude. To insure safe 
vertical separation between aircraft, it is im­
perative that the altimeter setting of the inter­
cepting aircraft be given to the pilot of the 
distressed aircraft prior to interception. 

I. Intercept Communications 

1'he success of establishing visual! electronic 
contact with a distressed aircraft and providing 
maximum in-flight assistance is greatly depend­
ent on the methods and techniques of commu­
nications employed by the SAR aircraft. Direct 
communications will be established with the 
distressed aircraft as soon n s possible. This will 
be acco/llplished on the distressed aircraft's HF 
en route frequency, emergency VHF /UHF fre­
quency, or any other frequency used by the dis­
tressed aircraft to alert air/ground facilities. 
Communications procedures should instill con­
fidence in the distressed crew so that they will 
know that skilled professional assistance is at 
hand. SAR crews will achieve this goal by the 
use of the foIIow,ing techniques: 



1. Assume that communications may be lost 
or that the distressed crew may be forced to bail 
out, crashland, or ditch at any moment. Co­
ordinate immediaw action items first and sup­
plemental items as the mission progresses. 

2. A void long transmissions and provide per­
tinent data at periodic intervals to assure the 
distressed crew that contact is beingmaintained. 
Similar to GCA and position reporting, there 
are specific items to be exchanged during vari­
ous phases of the interception and escort. 

3. All messages, voice or CW, should be clear 
and concise. Know what to say and use a tone of 
confidence. 

4. Do not burden the distressed crew with un­
necessary information or instructions_ 

5. If direct communications are delayed or 
fail completely, pertinent data and instructions 
will be relayed through any air/ground station 
in contact with both aircraft. 

6. In the event all efforts to contact the dis­
tressed aircraft fail, pertinent information and 
instruction, as subsequently outlined in this sec­
tion, should be transmitted "in the blind'" under 
the assumption that the distressed aircraft is 
receiving, but nm able to acknowledge due to 
transmitter or atmospheric difficulties. 

,. HF .C:;ommunicatilln, Proceclure. 

The high frequency (HF) en rou~ channel 
used by the distressed. aircraft to. alert air/ 
ground stations aiii:l to ~est inroorcei'>tion will 
be used as the primary HF fl'l'J<juency. ·This fre­
quency should be regarded as the "lifillinil" to 
the distressed aircraft and no action will be 
taken which might break this contact unless 
absolutely necessaryt10 perform the mission. 
A secondary HF frequency will be designated 
shortly after initial contact and the distressed 
aircraft will be instructed to change to this 
frequency if contact on the primary is lost for 
any 10-minute period. If conditione pr;oolude 
,suitable communications on the primary fre­
quency, the distressed aircraft will be instructed 
to change to the secondary frequency. Chang­
ing from primary to a secondary frequency 
shou1d nm be wttempted unless absolutely neces­
sf(ry' and only ·afterinstructions have been 
ackno'W ledged by the distressed aircraft. The 
radio operator in the SAR aircraft will attempt 
to establish oontactwillh the'distressed"alrcffift 
onHFbeforetakeoWof'tlie SARwitcraft, ,or 

as soon as possible thereafter. Upon establish­
ing contact, the following will be accomplished : 

1. Give identity and ad vise that the SAR air­
craft is en route for intercept. 

2. Instruct the distressed aircraft that the 
present frequency will be used as the primary 
frequency and not to break contact. 

3. Designate a secondary HF frequency to 
be used if contact is lost for 'any lO-minute 
period. 

4. Instruct the distressed aircraft to standby 
on the emergency VHF /UHF frequency for 
voice contact, if within normal VHF/UHF fre­
quency for voice contact.·· If within normal 
VHF/UHF range and contact cannm be esta.h­
lishedon the!llllergeooy frequency, designate 
another frequency (normally a co.mnron 
approach control frequency). 

5 .. Instruct the ,distressed aircraft to ,turn its 
IFF/SIF to the emergency mode/code. 

6. Notify the SAR pilot'a.nd'navigator when 
oorutact has been established: Transmit supple. 
mental data as appropriate, to the sitn:ation 
such as altimeter setting, weather, ETI, mini. 
mum safe alt>tude, signaling with landing lights 
or pyrotechnics, etc. . ' 

7. Provide instructions for distressed aircraft 
to 'home on MF signals if appropriate. 

S. Change to voice transmission as soon as 
possiblEi to expedite procedures and to permit 
the pilot and navigator to'monitor the exchange 
of information. 

9. If communications cannot be established or 
become unreli9.ble, the SAR crew may transmit 
essential data and, instructions "in the blind" 
under the assumption that transmitter or atmos­
pheric difficulties preclude ac~owledgm~ 
from the dist~essed I;lircr!tft. 

k. VHF/UH~ Co'mmu"lcationProcedure. 
1. The smergencyVHF}UHF frequencies, 

121.5 MHz and 243.0 MHz are most suitable for 
interception missions. Use of either frequency 
has the following advantages: ' 

(a) Immediate contact on a clear channel 
with all aircraft, military or civilian; United 
States or foreign. These aircraft will have one 
or the other oHhese frequencies. Eliminates the 
confusion and timll in asking a distrsesed air­
craft what VHF/UHF frequencies are avail­
able on board when it is known which of the 
two types'of fre<l.uencies are 9Jvailable. 
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(b) Simultaneous contact with assisting air/ 
ground facilities on one frequency. These facili­
ties become familiar with SAR procedures and 
provide valuable assistance during precaution­
ary or emergency interception. 

(c) Suitable operation of VHF/UHF direc­
tion finding and homing procedures. During 
VHF homing, the "on course" beam may be 
wider when using 121.5 MHz; however, an accu­
rate bearing and center of the beam may be de­
termined by beam bracketing. 

2. A common approach control frequency will 
normally prove suitable for a secondary fre­
quency as those frequencies are available on all 
aircraft. If-using VHF, an approach control 
frequency in the operating range of 120-
140 MHz is more desirable. If contact cannot 
be established, or if homing signals are not 
received from the distressed aircraft "in the 
blind", contact on a secondary VHF/UHF fre­
quency may be arranged through HF .communi­
cations. Prior to changing to a mutually agreed 
upon secondary frequency, the distressed air­
craft will be instructed to return to the primafiY 
for further instructions if contact cannot be 
established on the secondary within 80 seconds. 

8. The pilot will attempt VHF /UHF contact 
with the distressed aircraft as soon as possible 
and accomplish the following: 

(a) Give identity and advise that the SAR 
aircraft is en route for interception. 

(b) Instruct the distressed aircraft that the 
present frequency will be used as the primary 
frequency and not to change frequency. 

. (c) Designate a secondary VHF/UHF fre­
quency to be used if contact is lost for any 
8-minute period. 

(d) Instruct the distressed aircraft to moni· 
tor its HF en route fl'tl\Jnency f,orfurther in· 
structions if all contact is lost on VHF /UHF. 

(e) Instruct the distressed aircraft to turn 
its IF.F/SIF. to the emergencY.in~e/code .. 

( f) Notify the radio opefJt~r, ~I;l\l-t . VHF / 
UHF contact has. )leen establisb,.,J'Idth the dis­
tressed aircraft, to terminate .further, instruc­
tions to the distressed aircraft onllF, an~ j;p 
set up the liaison transmitter fQr transmitting 
MF homing signals if needed. 

(g) Obtain./verify the distressed aircraft~s 

nature of emergency and intentions of the pilot. 
(h) Obtain and evaluate the latest po~ition, 

ORIGINAL 

time, true course, groundspeed, altitude, and 
flight conditions of the distressed aircraft. 

; 

I. Blind Communication Procedures 

If contact cannot be established with the dis­
tressed aircraft, accomplish the following on 
VHF/UHF: 

1. Monitor the emergency VHF /UHFfre­
quency for homing signa,ls transmitted by the 
distressed aircl'll;ft "in the blind" (as instructed 
by the RCC and flight planning documents). 

2. If the above proves unsuccessful, issue in­
structions "in the blind" for the distressed air­
craft to change to another frequency (common 
approach control frequency); advise if no con­
tact within 30 seconds, return to and monitor 
the emergency VHF/UHF frequency for fur­
ther instructions. 

8. Instruct the distressed aircraft to monitor 
a suitable HF en route frequency' for OW or 
voice contact. , 

4. Issue instructions "in the ,blind" for the 
distressed airc.raft to tl'Rll8ll)it a continuo.us 80-
second signal automatically every other minute 
for homing puvposes. 

5. If the distressed aircraft acknowledges the 
above instructions by transmission of the re­
quested signals, accomplish VHF/UHF homing 
procedures and issue pertinent information be­
tween signals. 

m. Suppt'lmental Intercept Procedures 

The pilot of the SAR aircraft must provide 
appropriate in-flight data to the distressed 
crew to permit them to devote full attention to 
the emergency at hand and to increase their con­
fidence. He will also become cognizant of fact­
ors that might affect the success of the intercep­
tion mission. Procedures outlined below should 
be followed. 

1. Advise the distressed aircraft of the closest 
suitable airport. Provide location, elevation, 
type" and length of landing sur£a.ce, landing 
aids, and any other pertinent data that may be 
ofllllSistlmfl6. 

8. lWquest iropled,iate notification of any ap­
preciaJ11e,\,h~~;in.flight progreljs of the dis­
tressed,aircmft, natU]"6of emergency, inten­
,tions, weat!)er conditions, and subsequent posi­
tions .. 

4. Ascertain the navigational aids being used 
by the distressed aircraft and crOsscheck poei-



tions with electronic bearings or fixes as soon 
as practical. Approximate position may be de­
termined or verified by any outstanding surface 
objects, landmarks, or conspicuous cloud forma­
tions, reported by the distrMSed aircraft. 

5. Provide the correot altimeter setting, mini­
mum safe altitude en route, and weather at 
destination. 

6. Advise the distressed aircraft of estimated 
time of interception (ETI). 

7. Contact available ground radar or DF fa­
cilities and obtain position, track, groundspeed, 
altitude, and interception course to the dis­
tressed aircraft, as applicable. 

S. Obtltin the 'lOran or consolline ,being flown 
by the,distressed aircraft, if applicable. 

n. Clol.-in Procedure.' 

Many simultaneous actions occur ,just prior 
to interception. The SAR crew must reCognize 
the close-in approach of the distressed aircraft 
to guard against a missed intercept. The fol­
lowing additional procedures should be ac­
complished' when dose-in: 

1. Monitor IFF interrogator when in range. 
, 2. Initiate radar search 10 minutes prior to 

intercept. 'Fhe navigator will notify the pilot 
when target is. obtained giving range, bearing, 
and course corrections. 

3. Five minutes prior to ETI, alert the dis­
tressed aircraft. Issue instructions to keep a 
sharp lookout and report sightings. Advise,the 
distressed aircraft of the' SARaircraft's 
altitude. 

4. Issne instruotionsfor signaling with land­
ing lights, collision lights, or pyrotechnies by 
either 'crew. 

5. Request longer and more frequent VHF! 
UHF homing signals from the distressed air­
,craft to preclude undetected passage. 

6. Request the distressed aircraft to advise 
when their radio compass needle indicates I'sta­
tion passage." on the SAR; aircl!8ift's MF hom­
in~ signal, if One is beingtrltnsmitted." 

The. IFF /slr interrogator is usually tllb 
most ,,!fecti veelectronicaid e!'llPJoyed by the 
SAR aircraft'as ;tiS very dependable and re­
quires little cOC!lperation from the distressed air­
craft, once the latter's IFF ISIF transponder 
has been turned' on: Range and approximate 
bearing can be determined up to 200 nautical 
miles, providing tlie distressed aireraft is in 

front of and within 50° to either side of the 
SAR aircraft's centerline. In the event the 
IFF /SIF signal is not received, the SAR air­
craft will verify that the IFF /SIF transponder 
has been turned on (emergency or numbered 
mode/code, as appropriate) by the distressed 
aircraft. If a signal is still. not received, have 
distressed aircraft try other modes/codes. Ad­
vise appropriate radar control of those used. 
After a signal is received, the navigator will 
advise the pilot of range and bearing to the dis­
tressed aircraft. If a more accurate bearing or 
homing is desired, directions will be given to 
th\l ,pilot for turning th~ aircraft until the 
signal is centered on the trace, line. Range lind 
bearing of the distressed aircraft should be 
given at periodic intervals to thilpilot: 

Airborne search radar provides a positive 
method of interception and escorrt where re­
stricted visibility (weather, night, etc.) pre­
cludes visual sighting. The capability of air­
borne radar is normally limited to short ranges 
(15-30 nm.). Rada1' search for a distressed air­
craft should be initiated 10 minutes before ETI. 
Once the distresed aircraft has been idel\tifi.ed 
on the scope, directi&!1s will be given to,the pilQt 
by the navigator for interception and escort. 
Extreme caution must be exercised to insure 
that the target is the distressed aircraftMld not 
a tran~ient aircraft.' 

Ground radar is very effective for assistance 
in intel'eepting lost aircraft and distressed air­
'Graft, withdut communications. Ground con­
trolled interception of a ddstressed aircraft fiy­
ing at 'S,OOQ, feet is possible at II range of t30 
nautical miles-increase in altitude will in­
crease the range. Whenever possible, radar plots 
of, both aircraft and vect.oring instructions 
should be given direct to the SAR airc.aft by 
the radar controller. 

Bearings and position fixes frolllground DF 
stations maybe used as a primary aid for inter­
ception when other aids are unsuccessful, or 
may be used to check the navigation aCCuracy 
of either aircraft. VHF/UHF DF is limitedito 
line-of-sight operations with altitlldet)le IlJain 
factor affecting range-average range,ll;t',8iOQO 
feet is approximately 110 nm .. HF/PF mll1Y:.be 
utilized up to 1,000 nm.; however, shol't"pange 
operation may be unreliabM.' 

If available, the utililZation'ofLor.atl, orCoo­
sol to check the accuracy of the'navigation Is 
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an important step in performing a successful 
interception. Occasionally, the distressed air­
craft will be flying a Loran or Consol line into 
base and interception in this instance is a simple 
operation. Merely by ascertaining the station 
being nsed, the SAR aircraft can fly outbound 
on the same line until interception occurs. 

Radiobeacons may be utilized to obtain bear­
ings and determine relative positions and 
groundspeeds of both aircraft. If the distressed 
aircraft is in close proximity to a radiobeacon, 
it can be instructed to fly a bearing inbound to 
the station and the SAR aircraft can complete 
the interception at the station or by flying out­
bound on the appropriate bearing. 

o. LOlt Aircraft Proce.,ture. 

1. If the distressed aircraft is completely lost, 
the difficulty of interception is greatly incrt!lUled. 
It is of paramount importance that communica­
tions contact be established with the distreSsed 
aircraft in order to initiate orientation proce­
dures. Every possible aid must be utilized to 
locate the approximate position of the lost a.ir­
craft, and the entire communications syetem 
should be utilized. Normally, radar l>r direction 
finding stations will establish a bearing from 
the station to the lost aircraft and indicate the 
general direction to fly to accomplish the inter­
ception. The following procedures have proven 
very effective: 

(a) The alert SAR aircraft is scrambled and 
commences attempts to contact the lost air­
craft. While attempts are being made to estab­
lish communications, the SAR aircraft climbs 
to the highest practical altitude to try and in­
crease the range of communications. 

(b) If the lost aircraft is in contact with the 
rescne base, or an air/ground station within 
reasonable distance from the l!e86ue base, the 
SAR aircraft should orbit at! altitude over the 
appropriate station until the 1l>8t aircraft is 
contacted oHmtil some clue is received which 
will indicate the general direction 'or position 
of the lost aircraft. 

(c) If all communications prove unsuCC8l!ll­
ful, the, SAR aircraft ma.y proceed in the most 
logical direction to the lost a.ircraft a.s a last 
resort. 

(d) A backup SAR aircraft is scrambled and 
directed to proceed on a course 90° to that of the 

, first SAR aircraft. (This aircraft will be used to 
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obtain a second bearing line on the distressed 
aircraft if communicatiolls can be established.) 

(e) Instruct the distressed aircraft to main­
tain radio contact at all costs, orbit at its present 
position to keep from flying beyond communi­
cations range, and maintain highest practical 
altitude to improve communications. 

(f) Ascertain the time of remaining fuel and 
number of personnel on board the lost aircraft. 

(g) Maintain communications with air/ 
ground stations capable of providing bearings, 
fixes, and any other assistance. 

(h) The electronic aid that can provide the 
quickest and most reliable bearing or fix of the 
lost aircraft should ,be employed first. Other 
aids should be utilized as the mission progresses, 

(i) As soon as the first reliable bearing or 
fix has been established on the lost' aircraft, in­
struct it to leave its orbit position and take up 
a heading for the SAR aircraft or thll clpsest 
suitable landing area. 

(j) If in voice contact with the lost aircraft 
and unable to establish a bearing or fix, its ap­
proximate position m\ty be determined from any 
surface objects,landmarks, or peculiar cloud 
formations tht t)1ey can identify and report 
to the SAR aircraft. Landing lights and pyro­
technic flares maybe used at night to improve 
detection capabilities. 

2. If the situation demands that the lost air­
craft land as soon as possible, and only one SAR 
aircraft is available, the following procedure 
may be used to fix the lost aircraft's position 
prior to vectoring it to a suitable landing field: 

(a) With the lost aircraft orbiting a fixed­
unknown position, and with the SAR aircraft 
orbiting a fixed-known position, a bearing is 
taken (see fig. 9-23). " 

(b) The SAR aircraft is then flown on a 
heading perpendicular t0the bearing obtained 
for a period of I) minutes and IIS0COnd bearing 
'is taken On the lost aircraft. 

(c) Distanae to the lost aircmft, may: be com­
puted with the formula" 

. TAS X minutes flown 
Dlstance= -..,...-'-'~.-..,--­

bearmg change 

(d) Plot the bearings from the appropriate 
known positions of the SAR aircraft. 

( e) The point where the two bearings cross 
is the approximate position of the lost air­
craft. The bearing, distance, and ETA of the 



lost ,aircraft to the closest suitable airfield is 
then relayed to the lost aircraft, and the appro­
priate interception course is utilized to inter­
ceptand/or monitor the lost aircraft proceeding 
to base. 

Lost Aircraft Fixing Procedure 

FIRST BEARIIIIG 

A 

- DISTRESSED ..,IRCRAFT 
ORBIT 

SECOIIID BEAR IlliG 

~IIIID 

B 

TRACK DISTANCE FLOWN 

A. eoSITIOIII OF SAR AIFICRAFT TAKIIIIG lST B~ARIIIIG; 
B. POSITIOIII OF SAR AIRCRAFT TAKIIIIG'~ND BEARIIIIG. 
C. :POSITIOIII OF LOST AIRCRAFT. 

A-B TRACK Of SAR,AIRCRAf,Ti,AIIIDDISTAIIICE ,pLOWIII. 
C-D, BEARIIIIG JO,B4,SE OF IIIEAREST SAFE,\,ANDING. 

FIGUBE' 11-28 

(f) 'l)le procedure previouslW outlined mllY 
be worked in reverse; i.e., SAR' aircraft orbit­
ing and taking bearings oil, the lost aircraft 
while it ,/lies directed headings. The reverse pro­
cedure should not be utilized unless it is impos­
sible for the SAR aircraft to accomplish the 
normal l<)8t plane fixing procedure. 
, €g) Prior, to vectoring a distressed aircraft 
in any direction, it is imperative that a reason-

ably accurate position be obtained and that the 
altitude of the lost aircraft clear all terrain by 
a safe margin. 

p. Bailout or Ditching Prior to Intercept 

When it appears that the distressed lIircraft 
may have to ditch,crashland, or the crew 
may have to bail out prior to the arrival, of the 
SAR aircraft, the following actions should be 
taken by the SAR aircraft: " ' 

1. Advise the distressed crew to delay bailout, 
crashlanding, or ditching until absolutely neces­
sary for safety of personnel. This delay will give 
the SAR crew time to alert air/ground stations 
and request their assistance. It also precludes a 
distressed crew from taking emergency ,actions 
prematurely based on erroneous analysis con­
cerning fuel reserve, navigation, or degree of 
emergency. Many times a distressed aircraft has 
been escorted to a safe landing even though the 
distressed!lrew has given up all hope. 

2. Employ the electronic aids that will pro­
vide the quickest and most reliable bearing or 
fix on the distressed aircraft. Initiate homing 
procedures immediately to close the distance be­
tween the two aircraft ,as soon as possible. 

3. Alert appropriate air/ground stations and 
accomplish the following: ',' 

(a) Advise of the emergency at hand, inten­
tions, anticipated or actual incident site" and 
air/air frequency used to maintain contactwith 
the distressed aircraft. 

(b )~~uest, continuous bearings Rlld fixes be 
maintained on the distressed aircraft. Request 
that aircraft, sur'flicevessels, rescue teams, '6r 
other rAquired SAR facilities be dispatched 'to 
the incident site and to contact the SAR air­
craft for further instrudtions. ' 

4. Ascertain the number of personnel and 
and time of fuel remaining on board the dis­
tressed aircraft. 

o. Provide the location and heading to the 
best area or the closest facility for bailout, 
crasltlanding, or ditclting. If over land, advise 
of the least hazardous land area for bailout or 
crashlanding. If ov~r water, recommend bailout 
or ditching as follows: 

(a) Next to an ocean ,station ve6s,<)1'o1' any 
other surface vessel in the area., Ocean ,station 
vessel personnel are equipped and"trllined ,to 
assist distressed aircraft and.tQ rescue personnel 
immediately "after ditching. The automated 
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mutual-assistance vessel rescue system 
(AMVER) may be of assistance in locating the 

,,,,earest merchant vessel when needed. The RCC 
should be able to provide such information if 
available as well as information on possible 
nearby naval and Coast Guard ships. Ocean sta­
tion vessels and some of the latter ships can 
give ,complete weather information includinjr 
the length, height, speed, and direction from 
which waves and swells are moving. They may 
also provide other assistance' in ditching plus 
illumination at night. 

(b) On the lee side of an island or in a lagoon. 
(c) Continue on a collision course interecept 

with the SAR 'aircraft and bailout or ditch 
under the visual/electronic guidance of the 
SAR aircraft. 

6. Assist the distressed crew with appropri­
ate advice to continue flight or prepare for emer­
gency action, such as : 

(a) Jettisoning of cargo, equipment, and/or 
fuel. 

(b ) Use of maximum range power settirigs to 
obtain maximum miles per gallon of fuel. 

(c) Provide proper altimeter settings, mini­
mum safe altitude, and any other pertinent 
data. 

7. If over water, the SAR pilot should evalu­
ate sea surface conditions and provide the dis­
tressed pilot with a recommended ditch 4eading 
and advise on ditching techniques if requ.ired. 

(a) If it is obvious that interception cannot 
be completed prior to' ditc1-Jng, descend on 
course and make a low-leveLobservation of sea 
surface conditions. 

(b) If time does not pefJllit a low-level ob­
servation of sea surface oonditions, I\lRke an 
estimate from the best information available. 

8. Instruct the distressed aircraft crew"to lock 
their CW transmitter key in the closed position 
just prior to bailout, crashlanding, or ditching. 

9. Instruct the distressed crew to place their 
emergency position indicating radiobeacons in 
operation lis soon as pOssible after abandoning 
their aircraft to permit homing by the SAR 
aircraft. 

10. Request actual heading, altitude, and 
notification just prior to bailout, crashlanding, 
or ditching. 

11. Plot the estimated position of the incident 
site and monitor emergency :frequencies for 
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transmissions from the distressed crew's emer­
gency radio devices. 

12. Maintain altitude while proceeding to the 
incident site to increase the receiving range of 
transmissions from emergency radios. Descend 
to search altitude just prior to reaching the 
estimated incident site. 

13. If over water, drop sea dye and/or pyro, 
technic markers over the estimated position of 
the incident site to be used as a reference point 
for search. 

q. Intercept Checkll,t 

1. Initialaircrew actions: (a) Aircrew brief­
ing; (b) scramble preflight duties; (c) inter­
cept course, distance, and ETI; (d) turn on all 
electronic aids; (e) contact appropriate AT,C, 
GCI, etc., for supplemental briefing; and ('f) 
cruise at best power and altitude. 

2. Establish communications: 
(a) Establish HF contact direct or through 

relay. 
(0) Attempt VH;II'/UHF contact as soon as 

possible. 
(c) If no contact, monitor emergency VHF/ 

UHF frequency for homing signals. 
( d) If still no contact, transmit essential data 

lind 'instructions "in the blind." 
3. Provide initial data lind instructions: 
(a) Identity and mission of SAR aircraft. 
(b) Maintain contact on present frequency-

designated primary. 
(c) Designate It secondary frequency. 
(d) Stand by on emergency VHF IUHF-or 

HF if initial conmct is on VHF IUHF. 
4. Obtain/verify essential dftlta: (a) Nature 

of emergency and intentions; (b) position; (c) 
time; (d) true course; (e) altitude; (f) 
groundspeed; and (g) flight conditions. 

o. Initiate most expeditious method of elec­
tronic DFand homing (employ all other 
methods as the mission progresses) : (a ) IFF/ 
SIF; ('b) medium frequency; (c) VHF (UHF; 
(d) GCI, ACW,DEWj (e) loran, cJonsol, ra­
diobeacon; (f) airborne radar, and (It) Gibson 
Girl_" II last resort. 

6. Exchange supplement8!l data prior to in­
terception, as appropt'iil>te: 

(a) Advise of closest suitable airfield for pre­
cautionary landing-provide location, type and 
length of landing surface, elevation, landing 
aids, weather, etc. 



(p) Ascertain the number of p<)rsonnel 
aboard and the time of remaining fuel. 

(c) Request notification of any change in 
plans of distressed aircraft. 

(d) Ascertain the method of navigation and 
evaluaoo accuracy of position. 

(e) Provide altimeoor setting and minimum 
safe altitude en route. 

(f) Keep distressed aircraft advised of dis-
tance and ETI. 

7. Close-in procedure: 
(a) Monitor IFF/SIF inoorrogator. 
(b) Initiate radar search 10 minutes prior to 

ETI. 
(c) Alert SAR nnd distI;eS!iedaircraft crews 

5 minutes prior to ETI to keep sharp lookout., 
( d) Issue instruction for signaling with 

landing lights, Aldisiamp, or flares. 
(e ) Request longer and more frequent VHF! 

UHF homing signals. 
(f) Request notification of "stntion passage" 

on radio compass of distressed aircraft. 
S. Elsoort procedure': 
(a) Take up proper escort position and main­

tain visual! electronic contact. The best escort 
position is 1,000 feet above the distressed air­
craft ,and behind. If the distressed aircraft is 
going to jettison fuel, the !lSCOl't must move to 
a position well clear of ,the dangerous fuel-air 
mixture which is formed behind the aircraft 
jettisoning the fuel. 

(b) Provide position, heading, and ETA to 
selected destination. 

(c) Notify home base of position and time 
of inoorceptr--request latest weather, field con­
ditions, and services of crash facilities at 
selected destina.tion. 

(d) Advise distressed aircraft of weather 
and field conditions at destina-tion. 

(e) ,Obtain instrument letdown clearance 
and request radar surveillance. 

(f) Obtain landing instructions and remain 
overhead while the distressed aircraft la;nds. 

9. Pro v ide emergency assistnnce as 
appropriaoo: 

(a) Delay bailout, crashlanding, or ditching 
until a-bsoluooly necessary. 

(b) Provide location and heading to closest 
facility 'or best a-rea fur bailout, crashlanding, 
or dItching. 

(o) Alert ground stations and request .bear­
ings, filCes,'alnd'disptlitchof,~istance. 

(d) Advise on jettisoning cargo, equipment, 
and fuel. 

(e) Advise on use of maximum range power 
settings. 

(f) Advise I'n sea surface conditions-best 
heading and technique for ditching. 

(g) Guide distressed aircraft to VFR area if 
practicable. 

(h) Advise distressed crew to place emer-, 
gency radio devices inop<)ration as avon as pos- ' 
sible after abandoning aircraft. 

(i) Drop illuminating flares to assist in bail­
out, crashlanding, or ditching. 

(j) If interception cannot be completed: 
.( 1) Request heading,altitude, and notifica-

tion just prior, to emergency actions. ' 
,(2) Advise distressed crew to lock CW key 

inclosed position and then hmn,e on signal. 
(3)M()llito~ ~m~~gency frequenCies foremer­

gency radio transmisslons. 
(4) 'If over wa-oor; drop sea dye and pyro~ 

technic markerS over estimated position of 
incident sioo. ' 

10. If lost aircraft: 
(a) Climb to altitude and proceed in best 

direction to improve communications. 
(b) Instruct lost aircraft to orbit until bear­

ing or clue to position is received. 
(c) Estnblish bearing and provide heading 

to home on SAR aircraft. 
( d) If on-course inoorception is impractical, 

accomplish lost aircraft fixing procedures and' 
vector to closest suitable airfield for landing. 

(e) If all other electronic aids fail or prove 
unreliable, home on Gibson Girl trjtnsmissions 
from the lost aircralt, if Gibson Girl is so used. 

(f) If all electroni~ aids fail, estimateap­
proxi~aoo position from landmarks, surface 
objects, or peculiar cloud formations in sight of 
the lost aircraft. 

925 Escort of SAR Helicopters 

a. General Escorting Procedure. 

Because of the limiood navigationalcapj>.," 
bility of many helicopters, they ma-~I..i'. 
escorted by fixed-wing aircraft whene~er,di. 
recDed to a distress scene tir seateh"~~inl)' 
distance offshore. In.'addition, SArR.heli.l'!1 
are normally escorted whenevei'en route., ov:e~, 
hazardous, remote, Ol',hoStile terrain. Generally 
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the fixed-wing escort will provide navigational 
assistance, communica.tion relay, and rescue 
aASistance as required. 

Visual and communication contact will be 
maintained at all times. MF, VHF, or UHF 
homiug procedures may be used to aid naviga­
tion. In the event weather conditions are en­
countered en route, which prevent the escort 
aircraft from maiutaining visual contact with 
the aircraft being escorted that aircraft will be 
so advised. Based upon fuel remainiug, terraiu, 
termiual facilities, terminal weather and mis­
sion urgency, a decision will be made on whether 
or not the helicopter should land and await 
favorable weather, return to its base or proceed 
with the mission. The escort will continue to 
monitor and assist the aircraft being escorted 
using any effective electronics or communica­
tions equipment. Prior to conducting escort, the 
escorted pilot will be briefed on the type escort 
pattern to be flown. The escort crew should 
determine the number of personnel aboard the 
escorted aircraft and advise what method of 
rescue would be employed if an emergency 
arises. The three recommended types of escort 
patterns for helicopters are the procedure turn, 
the dogleg, and the racetrack patterns. A mini­
mum vertieal separation of at least 200 feet 
must always be maintained whenever a fixed­
wing aircraft passes over a helicopter. Other­
wise the downwash and slipstream turbulence 
from the fixed-wing aircraft may cause the heli­
copter to go out of control. 

b. Procedure Turn Escort Pattem 

The ~.scort aircraft will proceed on track in 
front of the helicopter, not to exceed the visual 
range of the helicopter. Upon notification from 
the helicopter, the escort aircraft will make a 
procedure turn and return to the helicopter's 
position. Altitude of the escort aircrlllft will 
normally be 300 to 500 feet higher than the 
escorted helicopter. This type ofescorC;' is de­
signed to give the maximum in navigation 
assistance. 

c. Dogleg Escort PaHem 

This pattern is illustrated in figure 9-24. The 
escort aircraft normally stacks 300 to 500 feet 
above and flies legs 450 alternately to the left 
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and right side of the escorted aircraft's flight 
path. Length of the legs are adj usted to insure 
that the escort aircraft p8iSSes approximately 
one-half mile behind the escorted aircraft. 

d. Racetrack Escort Pallern 

This pattern is illustrated in figure 9-25. The 
escort aircraft normally stacks 300 to 500 feet 
above and flies a racetrack pattern progressively 
along the flight path of the escorted aircraft. 
Size of the pattern flown by the escort aircraft 
may be adjusted to provide the maximum in 
rescue coverage. 

e. Precautions With Helicopters 

Although helicopters can operate at night and 
in near zero visibility weather conditions, under 
such circumstances, they require more time to 
maneuver from one spot to another. Radio 
circuit discipline is essential not only for unin­
terrupted helicopter pilot-to-crew voice com­
munication during the approach phase, but 
also to permit homing devices' to function and 
give a steady bearing when homing on a sur­
vivor equipped with an emergency position 
indicating radiobeacon. Fixed-wing aircraft 
should avoid transmitting to helicopters any­
time they are executing a hoist. 

Extreme caution should also be exercised 
when dropping flares when helicopters are in 
t\le search area for the following reasons: 

1. Descending flare chutes (either lighted or 
unlighted) are hazardous to helicopter rotors. 

2. Flares degrade effectiven~ss of night visual 
detection aids (pyrotechnics, strobe lights"and 
flllishlights) and, induce vertigo in helicopter 
pilots during 10w.'Visibility weather. 
'After a survivor has been sighted, flllres 

should be dropped only when requested by the 
helicopter pilot'llnd then with due regard to the 
hazards noted above. 

930 SEARCH BY MARINE CRAFT 

Marine craft are used for searches with air­
craft and when aircraft are not available or low 
ceiling and visibility make aircraft operations 
impossible. CIlIe should be taken that marine 
craft, like aircraft, are not used for operations 
for which they are neither designed nor suited. 


