-Helicopter Dogleg Escort Pattern
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Eecort aireraft stacks 300 to 500 feet high, flies course 40° to 50°. to left and right of flight path of escorted

aireraft, variable according to airspeeds and winds.

When escorted aireraft1s about to disappear on. either side,.a turn is made to:place escorted aircraft directly
ahead. Maintaining this heading will normally provide a’ crossover approximately one-half mlle behind the escorted

aircraft.
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931 Search Operating Procedures

All search preparations should be completed

before the marine craft enters the search area;
i.e., communications established with the OSC
end other ‘craft participating in the search,
gsearch and ‘rescue frequencies ‘and “homing
equipment guarded, observers pomtloned resche
gear readied, ete. - :
~ A marine crnft ca.rrymg out o systema.tw
search of an grea where no visual reference
points exist should maintain a dead reckoning
plot of the best known position of the incident,
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.its own position and the position of other ships

and aircraft in the vicinity, The plot should
also show date, time, and possible drift of sur-
vivors. Areas searched should be indicated on a

‘ chnrt

"To attract the attention of survivors a marine
craft should periodically make ‘its preserice
known; e.g., by making sinoke, preferably

‘black, during daytime or rotating a searchlight

beam avound the horizon during nighttime.
Turning on deck lights may also be desirable.

" Periodic sound signals can help when searching

for canopied rafts in order to attract the atten-
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Helicopter Racetrack Escort Pattern
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FLIGHT PATH TO MAINTAIN

u__,4'

-

Preuore 0256

tion of survivors under canopies. At the
same . time, crewmembers should be alert for
signals from survivors and other signs indicat-
ing their presence; e.g., floating wreckage or ob-
jects. When visibility is seriously restricted (e.g.
at night or in fog), the engine should be
stopped from time to time and a listening
watch maintained for shouts or whistle signals
from survivors, '

ORIGINAL

YLookouts should be stationed as high as
possible to increase the limited sighting range.
from the marine craft. A 860° lookout should
be maintained.

932 Seurch' Pattern Execu’fion

a. Vessel Turning Diameter

Whenever executing a search pattern, every
type of search unit normally begins its turn

. 9-52



from one searchleg to the next before actually
reaching the end of the searchleg. The vessel or
boat is8 no exception to this practice, since the
reason for this procedure is to place the SRUY
onto the next leg at the precise time that the
SRU stops its turn. Therefore a vessel or boat
SRU should begin its turn short of the end of
each searchleg, by a distance equal tg the “ad-
vance” ‘of the craft for the search speed and
amount :of rudder used entering the furn. The
“¢raft will then commence the straightaway por-
tion of the next leg—upon completion of its.90°

turn—by. a distance equal to the “transfer” ef

the craft for the search spéed. and rudder used

entering the turn. Figure 9-26 depicts a typical

vessel-turning circle, with the advance and
transfer distances indicated.- Note that the ad-

yance and transfer are not normally the same .

length This is due to the ship being slowed dur<

ing the first 90° of turn because of its initial
momenturh tending to puah the veéssel gidewise -

through the water, After the first-90¢ of turn is

i

4B three portions:

- completed, the vessel will be stabilized at a con-

stani rate of turn and constant speed. Figure
9-27 depicts some typical combinations of ad-
vance and transfer for different sized vessels.
Thus, each leg of a pattern completed by a
marine SRU should be executed and thought of
The beginning length cov-
ered by the vessel’s transfer; the straightaway

_ length in the middle of the leg; and the ending

length covered by the vessel’s advance while jt

1s turning toward the next searchleg or crossleg
(fig. 9-28). :

940 SEARCH: BY AIRISURFACE TEAMS

d.tﬂ General

‘Teaming one or more aircraft with a vessel

- fdr a coordinated search over water malkes pog-

sible the most effbctive use of each cmft’s best -
adva.nta.gesﬂThe dircraft provides s more ra.p1d
coverage of the search area and a better search
platform The veasel provides better nav1ga.-

"

" Typleal vé-’iﬁ‘i-m?ﬁlng’ Circle

..'__T..__--.

- DIAMETER | | "

TRANSFER

RUDDER
PUT OVER
HERE.
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Typical Advance/Transfer Turning Curves
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420"

Frevee a—z‘r ‘ -

_tlonal capability, both radar and gentral safety
services for the aircraft, and the immediate
and assured sugvivor recovery oapabﬂlty in
the event the search is successful.

b. Coordinated Search Symbology

There are several formulae, computation
sheets, and pattern layouts used when prepar-
ing for a coordinated search. In addition, cer-
tain definitions must be remembered when com-
puting or discussing aircraft search tracks. The
following symbology and definitions must be
thoroughly understood before attenipting to use
the formulae in the next paragraph.

H=Heeding. Horizontal direction in which
a craft is pointing. May be oriented in degrees
from true north (true heading, 7H) or from
magnetic north (magnetic heading, M¥H).

€, Cus=Course. The intended path of travel.

.ORIGINAL

May be onented in degrees from true mnorth
(true course, 77C) or from magnetic north

- (magmnetic course, ¥ C).

Tr="Track, The: actual path of travel fol-
lowed by a craft.

L=Searchleg or searchleg length. The sum of
the searchleg straightaway (y) plus the search
craft’s turn diameter (7D).

L,=Searchleg with highest headwind com-
ponent,

L,=Searchleg with highest tailwind compo-
nent.

L.=Searchleg 1ength of slower aircraft in

| CMOS pattern.

L;=Searchleg length of faster aircraft in
CMCS pattern.

8=Treck spacing. Distance between a.d] acent
searchlegs.

TD=Turm diameter. The diameter of a

9-54



Marine SRU Crossleg
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searcheraft's’ turning circle executed at & con-
stant rte of tirn, constant angle of bank:(air-
craft), or‘constant ‘angle of' rudder(vessel).

TAS=True eir speed. Rate of motion: (speed)

of ‘an aircraft rela.tws toy the ammb.ss :Lt iy

within, o

_G8=Ground speed. Rats of thotion" (speed)
of an alrcraft relative to the earth’s Buirface.”

“V'=Velocity or speed Symbo,l used 150 detiote
either rate of motion (speed), or both rate ahd
- direction of ‘motion (veloclby), in vanous for-
mulae Subscnpts further define V. .
=Surface oraft veloclty Ship’ s,speed

. V —Alrera.ft’s TAS. .

Vas=TAS of slower a.1rcra.ft, in O’M OIS pa.t-

“-tern,

V,,;—TAS of faater mrcraft in UMUS pat-i_

‘tern.
“ Py ==Groundspeed of a searchmg a.lrcra.ft

Qe85

whlle flying on Lt, the sea.rchleg with the high-
est headwind component (into the wind).
V.=Groundspeed of a searching aircraft .
while flying on L,, the searchleg with the high-
est tailwind component (downwind).
Vs=Groundspeed of a searching aircraft
while flying on the crossleg bétween one search-
leg and the next searchleg.
¢;="Time required for a sedrch aircraft to fly
one-half of the straightaway length (z,) of the
- gearchleg with the highest. headwmd component

(L)

(L)
t,=Time requlred for a Bearch a1rcraft fo ﬁy

bhe full stralghtaw&y length () of the cross. - - ]

leg between one search’leg a;nd tﬁe next sea.rch-- E
. leg . :

ORIGINAL

=Time required for a search aircraft to fly L
one-ha.lf of the straightaway length () of the:” ~ .
'sea.rchleg with the hlghest tailwind component i



I'TT=Time to turn. The clock time specified -

for a searcheraft to commence a turn, usually
onto the crossleg.

X =Distance the vessel travels while the air-
creft is flying on searchleg L, from the time
the aircraft is overhead the vessel to the “time to
turn” onto crossleg (time required=¢,).

¥ =Distance the vessel travels while the air-
craft is flying on searchleg L, from the time of
completing its turn off of the crossleg until over-
head the vessel (time required=%,).

o= Straightaway length of the crossleg,

y:=Straightaway length of the searchleg
with the highest headwind component.

Ys=Straightaway length of the searchleg
with the highest tailwind component,

A,=Search area width. The sum of one
searchleg length and one track spacing
(Ao=L+8). _

Aws=S8earch area width for slower aircraft
in OMCS pattern. -

A wr=Search area width for faster aircraft in
OMCS pattorn.

4,=Search area length.

¢. Coordinated Search Formulae

The various formulae used to preplan or
execute the various coordinated air/surface

search patterns are summarized here, without
explanation.

clarify them when they are used.

1. Ship’sﬁpeed'

2. Aircraft turn diameter:

TAS+10
TD=""150—

8. General half séarchlag timing:
L-—TD

~gex g .

: _{in minutes)

4. Into the wind half searchleg timing:

= WL=TD) 5

1 1’ ;
(in minutes)
ORIGINAL

Subsequent paragraphs will -

=

. Downwind half searchleg timing:

30(L—TD) 30y,

L A

(in minutes)

=

. Crossleg timing:
1, 3600 (S—=TD)

L] .
(in seconds)

7. Bowtie solutions:

LV,
=77,

LV,
2V,

X

8. CMCS solutions:;
A_gwat_.

Vot Var

Ly=A,—8

_ AV,
wf VGJ-I_VM

LI=A|J!“S

-Am===
and

and

|

941 Coordinated Search Patterns

Several coordinated search patterns were de-
scribed in' Chapter 8. These were: FS—flare
single unit ; FM-flare multiunit ; VS§R—sector
single-unit radar; VMR—sector multiunit
radar; CSC—ecreeping line single unit, co-
ordinated ; - CMC—creeping line multiunit, co-
ordinated; CSR—creeping line single unit,
radar; CMR~—creeping line multiunit, radar;
CMCS—creepmg line multiunit, split.

The flare search patterns F'S and ¥M are used
only at night in very small search areas. The F'S
and FM require only a minimum amount of co-
ordination, and no type of radar plot is required
of either the vessels involved or the aircraft. The
OSC merely describes the pattern and the exeéu-
tion details, gives the commence-search order,
and the ﬂare-dropping aircraft then maintains

~ his relative track in the pattern by v1sual

estirmates.

The coordinated sector search patterns VSR
and VMR require that the vessel maintain an
air plot using both radar and visual bearing/

“range information. Since the vessel is stationary
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in the center of the VSR and VMR patterns
during the execution of the patterns, the air plot
~ may be considered as both a true, geographic
plot and as a relative motion plot. (Thetrue plot
and the relative plot will be superimpesed when

oriented to the same directional bearing—for -
- example, magnetic north.) The vessel provides.

advisories to the aircraft to assist them in-keep-

ing their search tracks coincident with the de-

sired searchlegs. The aircraft may also use the
vessel’s aerobeacon to assnst in keeplng on’ the
desired search track.

The most commonly used coordinated mr/ ;

surface search patterns are variations of the
creeping line puttern When the only available
surface craft is a boat, or is a larger vessel un-
trained in ‘directifig or coordinating aircraft,
then either the CSC or CMC patterns aré used
by the air/surface team. When' the’ CSC is
exectited, thé surface craft éstablishes its track
on the asmgned search area axis with its head-
ing in the’ difection” of creep; and adjusts its
speed of advatice (Va)yto enable the gireraft to
fly from overhead to overliead each tims the
surface craft advarices'one trick spacing. When
two airctaft are teamed with a similar surface
eraft for & CMC search pattern, the surface
craft establishes its track as in the CSC pattern,
but now adjusts its speed of advance to enable
the guide-aircraft to fly overhead to overhead
each time the surface craft advances a distance
equal to twice the track spacing. The second air-
craft maintains a formation position on-the
guide aireraft at o distance equal to one track
spacing throughout the execution of the search.
The crossleg of the CMC pattern ‘equals ‘the
track spacing () multiplied by the number of
séarch aircraft (). The aircraft executing
either a. CSC or CMC pattérn are expected-to
accomplish their own navigation -throughout
the pattern, using the surface craft as a visual
checkpoint in the middle of eech searchleg:
‘When the available surface search craft is

either ‘a naval vessel or Coast Guard cutter
which is trained in directing or coordinating air-.

‘craft, the CSR or- CMR patterns-are normally
selected by theSAR mission coordinator. If only
one aircraft is to be teamed with the vessel, the
C8R pattern is selected ; if two aircraft are to be
used, the CMR pattern. is selected. The only dif-

“ference between the execution of the CSC pat-
tern and the CSR pattern is that the vessel

. 957

maihtains continuous radar monitoring of the
aircraft’s track relative to its desired searchleg,
and provides “advisories” to assist the pilot in
maintaining the desired search track. Similarly,
the vessel provides radar advisories to the guide
aircraftin a CMR pattern, with the second air-

_eraft maintaining a formation position on the.

guide aircraft at a distance of one track spacing.
The second aircraft in both the CMC and CMR
patterns normally uses-air-te-air Tacan, IFF/
SIF iinterrogator display, or its own radar to
maintain the lateral separation of one track
spacing between the aircraft.

The fifth variation of the creepln;_ 1111e pat-
terns used in coordinated searches.is the CMCS.
This pattern is selected whenever there is a large
speed differential between the two aireraft as-
signed to one air/surface team, The pattern is
considerably harder forthe vessel to prepare for
and. to execute, and hence is-not used naarly as
much as the CMR pattern,”FHowever, circum-
stances may force:the vessel to employ this pat-.
tern when the two.available search aircraft are
unable to. safely maintain 2 common search air-
speed: If:the vessel is a naval vessel or Coast
Guard cutter trained in directing or coordinat-
ing aircraft, it should provide the full scope of
radar advisories to assist the pllots to maintain
their desired saarch tracks. '

942 Vessel Prepurahons

- The preparationstaken by a. vessel ass1gned to '
an air/suriace eoordinated seargh will. depen,d
upon which search. pattern has been. designated
for use by the SMG; upon the. radar.and com-
muanication eapability: of the vessel, and npon
the level of training. of the aircraft control

.personnel of the.vessel. Normally .2 naval ves-

gels oz :Const Guard:cutter, will use its combat
information -center .(CIC) for laying out the
various plots and status boards, coordinating
on scene communications, monitoring search
progress, issuing-adviseries to aircraft, execut-
ing coordinated search patterns, etc. As a
genera.l rule only those ships’ which operate

“with established CIC’s are ever assigned to ex- -
“eéute e’ CSR, CMR, OMCS, VSR, or VMR, pas-

- tern. Aircraft-coordination and radar capabili--
 ties are the governing. eriteria for. proper],y ox-
_ecuting these radmr-coordmabed geprches.

The. vessel: must. first compute; the vmgug- .

‘_:z'headmgs, spequ, and: times. vequmed fon bobh :

ORIGINAI. :



the vessel and the aireraft to execute each
searchleg and crossleg in a timed coordination
with each other.

The vessel will next have to lay out a “sur-
face plot” (also called a “true plot”), which
depicts the geographical area fo be covered
during the search, and the planned search
tracks of both the vessel and the aircraft. The
surface plot will appear similar to figures 8-45
through 848 which illustrated the coordinated
creeping line patterns. The tracks of other sur-
face vessels of interest will also be depicted on
this plot. If the vessel has been directed to act
a8 the OSC at the same time as conducting a
coordinated search pattern, then all other sub-
areas assigned to other SRU’s must also be de-
picted on the surface plot with the first two or
three searchlegs plotted in each subarea to
indicate the CSP, searchleg orientation, and
direction of creep. Vectors to the CSP for each
arriving aircraft SRU are also indicated on
this plot whenever aircraft have filed a flight
plan for the OSC’s position. as the point for
entering the SAR airspace reservation.

Next, the vessel will have to layout an “air
plot” (also called a “relative plot”), which de-
picts the relative motion pattern which will be
repetitively executed during the search.: The
tracks of all aircraft of interest will be main-
tained on this plot during the search. In addi-
tion, magmetic headings, true headings, advisory
cues, swell systems, and recommended ditch
headings, are depicted onthe air plot.

qully the vessel will have to prepare the
various “advisories” 1t must. glve to search air-
craft which will be opemting in the coordinated
search pattern,

After tha vessel’s pmpa.m.tlons have been
completed, the coordinated search pattern may
be executed with a minimum of dela.ys, orTors,
or dbher meﬂicmncles

943 Seurch Fuﬂorn Varlabla

a. Vessel Headlng ond Trock .

The vessel’s heading will normally be the
direction of oreep. 2s ‘specified in- the.SMC’s
SAR action plan. If an ocean. current set is
present, the vessel's heading must be corrected

to insure that the vessel’s track is the desired.

search track. The search traele 'of the vesssl will
be the azis of the search ares which lies inthe

ORIGINAL

direction of search pattern creep, if the desig-
nated pattern is CSC, CMC, CSR, or CMR.
The vessel’s desired search track will be offset
from the axis, but. parallel to it, if the desig-
nated pattern is CMCS. There is no search
track for the vessel if the designated pattern
is either VSR or VMR, since the vessel will be
stationary ut the center of the pattern

b. Vessel Spoed

The vessel’s speed (V) is adjusted to the air-
craft’s search speed (V,) so that the time re-
quired for the aircraft to fly along one complete
searchleg and one crossleg is equal to the time
required for the vessel to advance one crossleg.
Saying this another way, the vessél’s speed and
the aircraft’s speed are coordinated so that the
ship advances one track spacing while the air-
craft flies from overhead to overhead. Also, the
vessel adjusts its speed rather than the other
way because most aireraft do not have a very
wide range of optional search speeds. Most air-
craft search at the slowest airspeed which will
still permit a reasonable endurance on scene.
Generally, changing the search speed of the
airoraft by more than 10 knots will either cause
marginal aircraft performance or a g-rently de-
creased on scene endurance.

There are two ways tq determine the vessel's
search speed:

1. Use the nomogra.ph a8 described in figure
9-29.

2. Use Tt [Falis formuan'
T £z§ AOAPTLY Foa Thg T'PPs OF PATIcAD.
“v :

This can be used as a check on the nomograph
golution or for  those cases which are not
covered by the nomograph.

c. Aircroft Headings and Spaéds

After the vessel’s search speed has been de-
termined, the aircraft’s wind-corrected head-’
ings and groundspeeds are computed. Any air-
craft navigational computer will quickly and
casily provide the wind-corrected headings,
groundspeds, and times required to fly speclﬁc
searchleg lengths. The pilots of the aircraft in-
‘volved should be given the necessary informa-

“tion to -check -the lhlp 8 compu’batmns for the
- aireraft;
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d. Aircraft Turn Diameter

The formula for an aireraft’s turn diameter
is:

TAS+10
D=0

where TAS=True airspeed in knots, and

TD=Aireraft turn diameter in miles. -

This formula is predicated. on the aircraft -
making all turns at a constant rate of heading

change of 3° per second. This rate of turn is
called & “standard rate turn.” Unlike ¢ vessel
or a boat, an aircraft does not experience a
noticeable difference between advance and
transfer during the first 80° of its turning.
Therefore it is somewhat easier to deal with
when considering that-each end of every
straightaway will be equal in both length and
time due to the aircraft’s constant rate of mo-
tion and rate of heading change. An aircraft
SRU will start its turn to the next leg short of
the end of each searchleg, by a distance equal

to one-half of the turn diameter of the air-
craft. As it rolls out of its turn, it will have
already covered a distance on the new searchleg
equal to one-half of a turn diameter. Thus,
each leg flown by an aircraft SRU may be
thought of as consisting of : A beginning por-
tion equal to one-half a turn diameter; a

-middle, straightaway portion; and an ending

length equal to another one-half of a turn
diameter. As shown in figure 9-30, the searchleg
length. equals the straightaway plus one full
turn diameter (L=y+7D), and the cross-
leg length equals the straightaway plus one full
turn diameter (§=w+ 7D).

e. Aircraft Crossleg Time

The vessel should precompute the time re-
quired for the aircraft to fly the straightaway
distance of the crossleg. This information is in-
cluded in one of the early advisories passed to
the aircraft member of the air/surface team
after its arrival. The formula used to determine

the crossleg straightaway time is:

Alrcraft SRU Crossleg

SEARCHLEG STRAIGHTAWAY
Y

nla

T

. CROSSLEG
STRAIGHTAWAY

TRACK SPACE, §

| . | '

A
_.-:;2__&

Ay oo

——

n[a‘
L N N K

SEARCHLEG STRAIGHTAWAY
Yy

SEARCHLEG LENGTH, L

Fravee 9-80
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fo— 3600 (S—TI)
[ Va
where

t;=Crossleg straightawa.y time in seconds
-§=Track spacing in miles,
TD=Turn diameter in miles,
Ws=Aircraft groun,dspeed on crossleg head-
ing.
Another'point to. -remember is-that the a._irg
craft requires exactly 30 seconds to execute-a

90° standard rate turn. Since. the aircraft. will.

be making two 90° turns on each end:of the
crossleg straightaway in any creeping line. pat-
tern, it may be easier to think of all maneuvering
onto and off of crosslegs as requiring 60. sec-
onds plus #,, the stralghtaway time in- seconds

f. Aircraft Seurchfeg Time _

The" vessel also precomputes the times Tre-
quired to fly the two searchlegs. Unless the
winds are calm or ‘perpendicular to the search-
legs, the times for flying the two search legs will
be different, even though their lengths are the

same. The searchleg which has the highest-héad«

wind component i8 designated L,, while the'leg
with the highest tailwind component is desig-
nated L,. Usually the searchlegs will be oriented
so that one can be referred to as the “downwind”
leg and the other can be referred to as the “into
the wind” or “upwind” leg, Since it is easier for
both the aireraft and the vessel to begm their
stopwatches or elwpsed timeclocks when the air-

craft is passing ovérhead of the vessel, the t1me '

required to fly only one-half of each searchleg
is computed. The formulae used to compute the
times required to fly one-half of the searchleg
stralghta.ways are: R
.- 1, Basi¢ formula: o

GSX 3

where

in mmutea

@8 = Groundspeed of search alrcr_aft in knots, '

L= Searchleg length in mijles,
7D = Turn diameter in'miles, . o
2. Into the wind, searchleg (LI) :_ .

oo B0(L—=TDY-" " 304 -
tr—"——"‘““"‘-_ B R .o‘r_y_:1 V.o

L1

L-TD" L

t==One-half searchleg straighta. ¥y tlme _

where _
t,=time required to fly one-half of search-
leg L; in minutes,
=.(3roundspeed of search aireraft on L,
. heading in knots,
L=Searchleg length in miles,
TD Turn diameter in miles,
= Searchleg straightaway dlsta.nce in
- miles, - '
3. Downwmd searchleg (Lz):

WBETD) S
where . -

=t1me required to fly one-half of sea.rch-
leg L, in minutes,
V.=Groundspeed of search aircraft on: L,
: heading in knots,
L=Searchleg le'ngth in miles,
TD=Turn diameter in miles,
. y2=Searchleg - stralghtaway dlstance
- miles. . g

The times ¢, and ¢, (in addition to t,,) are paSSed
to the aircraft soon aftér its arrival and befors

. commehcing the pattern execution. The times

th, t2, and £s are also listed at a convenient place
on the air plet and surface plot. In the event of
losing radar ‘contact: during the search, these
times may be quickly used to determine.s, dead-
reckoning time to turn-for the. alrcra.ft

9. Puttern Timlng

- Itis, easler for bot.h the a;]g:cra.ft and the vessel
to. vestart. their elapsed timecl,ocks or stc)p-

_ watchee every time the aurcraft 18 passing over-

head. of the vessel The second half of each
searchleg sbralghtaway is then timed by both -
he, rcraft. and _\{essel When the computed

" In'the .C‘SC gearth’ pattem, the aircraft em-

ploys this timing procedure to control its own
eommencementreef turn onto.the crogsleg. In the. -
CMQC search. pattern, the guide aircraft uses

) thiis timing proeedure and all ancraft exectite

their turns, mmultaneously wpon command from

- the guide turcrzgft In the CSC and CMC search
: pa,ttems, the vessel may use the tlmmg required
for the aireraft to fly. from overhead to: over-
“head as.a check on the aircraft’s completion of

~ ORIGINAL



the full searchlegs on both sides of the vessel.
The timing on either side of the vessel, from
overhead to overhead, is equal to #, + ¢+ ¢+
feurningy OF &+ 85+ 2+ (60 seconds). The aircraft
will require 60 seconds to execute its two 90°
turns on each end of the crossleg.

In the CSR and CMR search patterns, the
actual commencement of the turn onto the cross-
leg is controlled by the radar/visual plots
aboard the vessel. In this case, timing of search-
leg straightaways by the vessel will provide a
backup control device in the event of radar
failure. The air controller may quickly com-
pute and provide the aircraft with the correct
clock time for commencing its turn ento the
crossleg. He will have to do this while simul-
taneously shifting from the relative plot to the
true plot for information. Because of this pos-

sibility and the heavy workload on the vessel’s
" air controller at a time of radar failure, it i8
& good practice for the aircraft to also time
itself on each searchleg during radar-coordi-
nated searches. The aircraft would thus be able
to commence its turn onto crossleg based on
the timing information already available in
the cockpit, anytime the vessel suffered a radar
failare.

Crossleg timing is always executed by the air-
craft’s pilot independently of the vessel. From
the pilot’s viewpoint, the procedires for exe-
cuting the crossleg are the same for any type of
creeping line or parallel search pattern. Im-
mediately upon rolling out of the entering turn,
. the pilot resets and restarts his elapsed time-
clock. After the erossleg straightaway time (2;)
has elapsed, the pilot begins his turn onito the
next searchleg.

The next searchleg will take the a.lrcraft back
toward the ship. When passing overhead the
vessel, the elapsed timeclocks and stopwatches
are again reset and restarted for another timing
cycle,

@' Suiface Plot/Tive Plol
a. General

With known values for the vessel’s course,
searchleg length (L), and track spacing (8),
the search pattern is layed out on the ship’s dead
reckoning tracer (DRT). This shotild be accom-
plished by the time the search aircraft arrives.
When ready to commence the seairch the ship
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takes position one-half track spacing outside
of the search area, vectors the aircraft to the
ship and then onto its initial “startup” search-
leg. (See fig. 9-31). As the aircraft passes
overhead the vessel and takes its departure
on the initial searchleg, the DRT “bug” is
started with the ship’s search speed (V)
cranked in, The DRT “bug” is a lighted pro-
jection on the underside of the DRT’s glass
top. The lighted projection will illuminate
through any chart, tissue paper or overlay
which is placed on top of the glass surface
of the: DRT. The “bug” is mechanically con-
trolled to produce a two-dimerisional, lateral
movement proportional to the various headings
and speed of the ship. Both the aircraft’s and
the vessel’s positions are marked each minute on
the DRT surface plot. The surface plot, or true
plot, i8 nsed as a backup alternative for the rela-
tive motion plot discussed in the next paragraph.
Although most of the radar advisories to the air-
craft are based on the relative motion plot, the
plotted information is scrubbed after each leg
is completed. The surface plot thus provides the
only permanent history of the search. Therefore
all sightings must always be plotted on the sur-
face plot.

: Surface Plot/True Plot

TILE
MARKS “BTARTAIP”
LEG
CRS LIN e |

TIWE 1O

TURN :

MARKS \ TEARGH AREA
- \| BouNBARY

Fmtmh: B33

b. 5urfuf.o Plot Data

The following specific information is depicted
upon the surface plot. Within the coordinated
search area—and using the largest possible
scale—draw in:

1. Bhip’s course.

2. Search pattern. Draw in searchlegs at
proper track spacing:

(a) Mark esch leg at 5 miles from end

(b) Mark each leg at TTT onto crossleg.

‘8. Coordinates of datum if known.

4. Time and position of all sightings.

Within the search areas adjacent to the co-
ordinated search area, draw in:
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5. Area designation (A-1, A-2, ete.).

8. Coordinates of centerpoint. - -

7. Major axis. .

8. Searchlegs: .

(a) Direction of creep (a.rrow)

(b) First two or three legs dra.wn in (need
not be to scale). -

9. Search altitude.

10. Type and call sign of search umt _

11. Vector from OSC position to commence
search point (CSP). :
.12, . IFF/SIF squawk and a,u'-to -air Ta.can

cha.nnel assignments.
Qutside the coordinated search area, but ad-
jacent to it, plot :
" 18, Aircraft’s radio call.
. 14. Aircraft’s assigned search altitude.
‘15, Asmgned track spacing.
16. Typs of pattern. ' o
17. Times required to fly half seaa:chlegs, t;
‘and 5,
18.: T:me to fly crossleg stralghta.way, fa

945 . Air Plot/Relative Plot

a. Geneml

‘ Although a true plo't may ‘be used to plot and
-vector the search ‘aircraft during coordinated
search patterns, a simpler method is to employ
a relative motion pattern, The relative motion
pattern is -actually laid out on the vessel’s air

.plot or relative plot board, and is.the pmma,ry'

source of information for “the ag}ﬁs@rles fur-"
nished to the alrcra.ft by the vegse], duﬁng the
‘gearch, '
- The true plot, or surface plot is Inid out.on
the vessel’s DRT which is physically located
in the vessel’s combat information center (CIC).
In close proximity to the DRT, and also inside
the vessel’s CIC, is the vessel’s relative plot or
air plot board. This board is usually edge-
lighted or back-lighted, has permanently in-
scribed bearing lines and range circles similar
‘to a maneuvering board, and is used to plot. air-
craft targets relative to.the vessel’s pesition.
Hence, pattepns;, targets, etc., plotted, on. this
board, are referred to .as either a relative plot
oranairplot.

b. Relative Plot and True Plot Comparison

The air controllers of the vessei must thdr-
oughly understand the differences between the
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true plot and the relative plot, as well as their re-
lationship with each other. The air controller
may have to rapldly shift from using the rela-
tive plot to using the true plot if the ship’s
radar . fails or ra.dar conta.ct‘ is lost with the
aircraft. ' '

With known values for ship’s course and
speed, existing wind dlrectlon and speed length
of searchlegs, and track spacing, the relative
motion pattern may be computed and laid out
by the vessel prior to the arrival of the search

‘ ulrcraft The shape of the relative motion pat-

tern is similar to a bowtle, when executing any
of the creeping line coordinated patterns. Thig
shape may be better understood by visualizing
the coordinated movements of the vessel and
aireraft simultaneously and beginning the com-
pa.rlson at any of the instances when the air-
craft is exactly overhead: the ‘vessel: Keep in
mind also that the vessel is proceeding in the di-

"~ rection of search pattem creep and the aircraft

is proceeding back and forth at right angles to

‘the vessel’s course as’ far as the actual or true

picture is corroemed As the vessel advances, the
aircraft will move from its position overhead in
a direction outward and away from the side of
the vessel, To an observer aboard the vessel, the
aircraft will appear £o move away on one cont
stant relative benring line and return on an-
other, Flgure 9~82 deplcts this for the starboard
Slde.of the ship.~™ -

Flg‘ﬂre 9-33 is soméwha,t simplified from: ﬁg-'

_'ure 9-82 in Q,rder to. ;ﬂurther explain the rela—
g tmx]shap between the §
.'patfterns ‘Only four ¢

le plot and relatlve plot :
4 mon time posmons are

shown for the vessel ahd the aircraft, and th;b :
aircraft’s turning diameter is 1gnored The comi
parison is started with the aircraft in positlon
overhead the vessel, at position 1. The relative
bearing of the aircraft from the vessel stays

. congtant until the aircraft reaches position 2 at

the end of searchleg Z,. This searchleg is labeled

- L, since it has the greatest headwind component,
a8 defined, previously. To the obgerver on. tl}e_

.ship, the aircraft has gradually moved, ﬁgom &

. sel and the aircraft are moyi
. rectlon, from pos1t10n 2.to Bogmmn 3._-']:‘}1 ) d18-1=_

position abeam of the ship (when overhead_,) to__-j' _
a position behind: the abeam posmol;aakm nee
equal to X (when at the end of ge%qb;l

‘When the aircraft is on 1ts crossle

onlmmr



tance that the aircraft travels as the ship moves
from position 2 to position 3 is not seen as rela-
tive motion by an observer aboard the ship.
When the aircraft turns from the crossleg onto
searchleg L. at position 3, it appears to the ob-
server to be forward of the beam s distance equal
to . The aircraft will then gradually appear
to move back toward the beam position during
its inbound period, reaching the abeam position

. Commion-Time l_!'olaﬂvi Bearings

when again passing over the vessel at position
4 in figure 9-33. If the shaded portions of figure
9-33 were brought together, they would be the
upwind portion of the relative motion pattern
on the starboard side of the vessel. That por-
tion of the relative motion pattern on the port-
side or downwind side of the vessel is geomet-
rically similar to the pattern on the opposite
side, as shown in figures 9-34a and 9-84b,

VESSEL
AIHCRAFT*«3~¢; e ap
9 - - %ﬁgpﬁ\ﬂ, s =
e o e WY s o
’. -
B . j
- CHANGING . |
Y S RELATIVE w2
4 i BEARINGS “
COpa =~ }
N“‘*m‘LAr’VE -~ 3
“-«.--...‘ _ ""h.“_*GA ‘-..5&. | '.-“.
£ e~ "~ ~ g
1 :
Fraves 9-82

The relative movement crossleg may now be
defined in two ways. In either definition, the
relative motion crossleg is the sum of X and ¥':

1. Tt is equal to the track spacing minus the
distance the ship travels while the aircraft is on
its crossleg, or _

2. It is equal to the distance that the ship
travels while the aircraft is moving outbound
into the wind (X) plus the distance that the

ORIGINAL

ship travels while the aircraft is inbound with a
tailwind component (¥).

¢. Relalive Motion Pattern Solutions

The distances X and ¥ will vary with the
strength and direction of the wind at search
altitude. X and ¥ may be solved for either
geometrically or algebraically. The geometrical
solution is recommended over the algebraic solu-
tion method.
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Comparison of Relative Motion and True Motion Patterns

/ WIND

SEARCHLEG Lo _ 3

Liy

SEARCHLEG L

F1oUure 9-38

d. Geometrical Solution

Referring to figure 9-85:

1. Use 20: 1 scale.

2. Plot vector from center representing ship’s
course and speed.

3. Construct a line perpendicular to ship’s
course through plot center,

4. Mark off V, on upwind side.

5. Mark off ¥, on downwind side.

6. Lay out lines parallel to ship’s course at
distance L/2 on each side. (Use 2: 1 scale.)

7. (a) Construct a temporary line connecting
the head of the ship’s vector and ¥V where ¥,
intersects with the line drawn: perpendlcular to
the ship’scourse (3 above), .. - A

(b) Construct a line parwlle] to the: lme de-
seribed above but through the tail of the ship’s
vector (plot.center). Extend thls line out, to L/2
on both sides of the ship.

8. (a) Construct a temporary lme connectmg
the head of the ship’s vector and V; where V,

9=65

intersects with the line drawn perpendicular to
the ship’s course (3 above). '

Full Relolive Motion Pattern

ﬂaﬁ'ﬁm 9—841)
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Geometric Solution of Relative Motion Pattern

scln.zs.
2:1 %l
L% ' 350 'ulollul
| W0 o . - {
» | B L ’ s
N # '
u ' 49 )
L K
n.--«- é"
m-Ja
, &
m |-
MR/
i et I ,. Iy
20— 3 E ¥ || R N SR TL g
B 277 | - t " ......... ‘l:' "-‘
8- I ) - 1 o
& . i 233
®-- B i ) . . ;
! } El,idim [ ] hmn N i, ihm}%. iam.: .
. % id | ] . -? ‘_?
2--4 m— o L] . L . ~
0~ '_“ ' “b — . 4‘:9
8B | . ' . .
= - - %
IERE A B ., .
+—{ 5] i de? ) N - . . P
> ' . . *
2 da ] 2 g . . " AR
. - P “; ' i ! _'\_B\Q,:E l
o-—-! o ,- & N ‘. M
(b) Construct a line parn]lel to the lling des 3 Te v, * o
scribed above but through the tail of. thg shipé "V; 4 o

vector (plot center). Extend this line out to L/ﬂ.
on both sides of the ship.

9. Erase all construction lines.
e. Algebralc Soluiion

‘1. Magnitude of X" and ¥ depends on aircraft
groundspeed for a given leg, and shlp’s speed
(I" s nevergrea.t.er thn.n X )

LV,
2V,

(a) V) is GS on the leg w1th the headwind
component.

ORIGINAL |

2X

(a.) h is GS on the leg with, the tailwind
component

" 4. Layout.

(a) Indicate ship’s ¢course from plot center.

(b) Construct line perpendicular to ship’s
coursethrough plot center,

(c) ‘Lay out line parallel to ship’s course on
upwind'side a distance L/2 from plot center.

(1) Markoff (X) abaft the beam.

- (2): Mark off (¥) forward of the beam.

(d) Lay out line parallel to ship’s course on




downwind side a distance L/2 from plot center. -
(1) Mark off (X) and (¥) reversed from .

upwind side.
(e) Connect points through center.
(f). Remove construction line.-

f. Air Plot Data

After the relative motion pattern has been
solved, it is laid out on the air plot. It should

then be covered with scotch tape in lien of

plexiglass, as the tape will not introduce any

parallax errors. The following specific informa--

tion is depicted upon the air plot:
1. Aircraft’s magnetic courses (box-in, cover
with scotch tape).

2. Afrcraft’s wind-corrected : hcadmgs (a.bove'

or below box ; do not cover)

3. ngnetlc directions every 10° around edge

of the plot.
4. Wind direction and speed

5. Swell systems (lakaled primary “P” and
secondary “S”}.

6. Recommended ditch headmg (la.rge AITOW-

head labeled “DH").
7.-Mark edch leg at § miles from end

‘8. Mark each leg at TTT leadpoint for turn

onto crossleg.

- 9. Time on crossleg etra1ghtaway (ta)

10. Times for one-half of each eea.rchleg
stm1ghtawa,y (¢1and 25).

946 Execuhng the CSR. Seurch Puﬂern
a. Basic Sequenca for Vessel

1. Position vessel one-half tra.ck Bpa.cmg out—
gide of the area on the centerline. : :

2, Start aircraft outbound, in elther direction,
fromi overhead and get underWa.y ‘Bhip willlag
patterit slightly on ﬁrst leg due to-acdelération
to search speed. L

'8, Diredt the aircraft to correct hig *traok 0

pass overhead when within 1 mile’of tlie vissel

on each inbound leg. Request the aircraft to.

report amaunt of correction needed (one—qua.r-
ter mile etc.). : i
4. Request pilot’s evalua.tlon of pa.ttern com-
putations after a leg or two.
5. Obtain radar range of vessel from e1rcraft
~when aireraft. turns inbound if vessel has. Ro
radar information.

8. Radar fixes of the alrcra.ft are plotted di-
rectly on the air plot and the aircraft kept

9-67

~All aireraft correction turns are also. sty d:trd
rate turns of threp degrees per:second,. The. vati

corrected to track by use of the relative mo-
tion pattern. ~  °

7. Adjust times and headings 1f necessary. It

‘other than minor changes are necessary recheck

wind, TAS, computations and replot the rela-
tive motion pattern (the “bowtie’).

8. Replot bowtie only when the aircraft is
overhead.’

b. CSRICMR Computation Sheets

It is recommended that ships which normally
serve as SAR vessels prepare computation sheets

- for CIC in order to efficiently preplan for the

air/surface coordinated search. The sheet re-

quires that search data be recorded in a logical :
order, computed in the proper sequence, and

that initial advisories are readied for de11very to-
arriving aircraft. : o

c. Aircraft Advisoriet '

“Before the aireraft arrive oh scene fof'a co-
ordinated ship/aircraft search, the ship must’
prepare several advisories for_ the "aircraft.
These include the “search. information”, “cor-
rection to course”, “searchlegs”, “crossleg”, and -
similar a.dv1sor_1es required for efficient execu-
tion of coordinated air/surface searches. All
instructional types of advisories are pasged to
the aircraft prior to commencing”the search
pattern, if at all possible. Directive types of
advisories are passed to the a,1rcreft as requ1red
durmg the setirch.”

In order to give “off course” advisories to the
aircraft as soon as the search pattern is com-
‘menced, the vessel should furnish the aircraft
with the correction to course table for its search
TAS (8ee fig. 9-36), togéther with a brief ex-

" planation of its use, prior to startmg the search

pattern.

- The distance off course is given in quarter-
mile increments, and should be based on the
average of several plotted fixes. Upon being ad-
vised that it is off course, the aircraft corrects

__ back to course by turning the number of degrees
‘_Pxescrlbed in the “Correction to Course” table _
- .. figure 9-86 and immediately reverses his turp-

ing direction to return to the searchleg he&du}g. E

of rolling-in and rolling-out of the:
va;ry with different pllots, but both must

om&mm




Comvection to Course Table

Afroraft execute S-turn at standard rate for number of degrees indicated to.correct back to desired search course
~ whenever off course

Degreos of turn for

Distance off course (miles) TAS 110 TAS 120 TAS 130 TASB 140 TAB 150
0.26. oo 24 23 - 22 21 20
B0 e e 42 40 38 . 36 a4
K 7 56 52 50 . 47 44
000 e 68 84 61 57 65
0 SO 78 74 7 87 a5
N T 86 82 79 76 78

" Figusn 9-36

the same rate for best accuracy in the correction
maneuver, The aireraft should be instructed to
vigually correct as necessary in order to pass

over the ship on each inbound leg which incor- -

porates an automatic correction to course.

When the aircraft reaches a distance § miles
from the end of each searchleg, the aircraft is
advised in order to alert the pilot to the ap-
proaching crossleg.

When the aircraft arrives at the point at
which it should commence its turn onto the
crossleg, the pilot is directed to turn. The air-
craft’s turning point is short of the end of the
searchleg a distance of half its turn diameter,
Usually this dlst;ance 18 equal to that qoveged
by 15 seconds of aircraft flight time in that
direction. However, the air controller must also
allow for the lag of the plots behind the air-
craft’s actual position. Therefore most air con-
trollers will mark their relative plot and true
plot with TTT marks at a distance equal to
one-half TD+0,3 mile from the end of each
searchleg. No position or off-course advisories
are passed to the aircraft during the time it is
executing its crossleg.

If during the search, the aireraft repeatedly
drifts off the search course in the same dlrectmn,
it indicates that the wind at search altitude i is
different from that used to ongmally compute
the aircraft headinge. A more accurate wind
should be estimated from the plot fixes, or ob-
tained from the aircraft, and the aircraft head-
ings then recomputed. The corrected headings
advisory is passed to the pilot.

The pilot is advised that, if he must break off
the search to investigate a sighting, the vessel
will hold relative position in the pattern by
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either stopping or by circling present position.
If the report proves negative, the vessel will
vector him to his last position in the pattern.

d. Range and Bearing Information

The CSR and CMR search patterns are re-
spectively the same as the CSC and CMC search
patterns, with one major exception; the vessel
assists the aircraft to keep on the proper search
course by furnishing fréquent advisories based
on the ship’s radar/visual plots of the aircraft,
Two plats are normally maintained by the ves-
sel, a true plot and a relative motion plot, and
both-are a composite of information from air
search radar, surface search radar, IFF/SIF
interrogator displays, ECM information,
Tacan/DME - ranging displays, and visual
bearings. When the aircraft is’ within visual
range of the ship, visual bearings are always
taken and plotted with radar ranges. This prac-
tice provides a more accurate plot than one rely-
ing entirely upon electronic information. Radar
bearings are most susceptible to errors, al-
though a constant error may also exist with
radar ranges from a particular radar set. Early
in the search, radar and visual bearings are
compared for any difference, which would
reveal a radar bea.rlng error. If a constant radar
bearing error is detected, apply a correction to
all subsequent radar bearmgs during the search.

Visual bearings are taken by the “bearing
taker” from his position on the wing of the ves-
sel’s bridge using the gyrorepeater and a pelo-
rus. He is connectod with the vessels “air plot-
ter” stationed in CIC by the vessel’s internal
communication system—--usually a sound-pow-
ered telephone clrcult
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o. Plottihg Standards

The following standard symbols should be
used on both the air plot and surface plot to
visually indicate the source of the fix/DR data:

X —Air search radar.- =

A—Surface search radar.

@—Radar range and visual bea.rmg

®—DR position. -.

A ﬁx or DR should be plotted w1th a frequenoy
of: :

1. Initially every 15 seconds on the air- plot
This will provide the air controller with the best
possible presentatlon of the aircraft’s track and
will allow more precise control

2. Every 30 seconds on the air plot after wind
drift correction is established.

3. Every 60 seconds on surface plots.

Ml
it

f. Air Controller Protodures

1. Use the air plot as the pnmary ‘means of
coordination, and ‘to ‘insure that theé sircraft

will pass overhead the vessel on each ‘searchleg:

2. Correct aircraft back to the search course
whenever it is off one-quarter of a mile. Con-
structing a small ruler to measure distance off-
track will aid the air controller.

~ 8. Pin down drift as early as possible. Fre-

quent corrections to track will reduce search ef-
fectiveness because the pilot is distracted from
his scanning, and in turns, the lowered w1ng
obstructs lookout, VISlblhty whlle the upwmg
lookout can see only sky.

4. Base corrections to traek on the trend of

several marks, Determlne new headmgs by m-
speetmn of a1rcra.ft drlft, if conswtently into or
downwind. If a headmg cha.nge of tore than a
oouple of degrees is necessa.ry “to hold aircraft

on track recheck computatlons for X'and ¥. If

or1g1nal computations are correct, check for

change in wind or aircraft TAS. Recompute X

and ¥ with new values and replot bowtie.

8. Direct aircraft to “execute crossleg” when
it reaches the lead mark (time to turn ma.rk)
The aircraft follows crossleg instructions passed
prev1ously and keeps his own time on. stra.lght-

‘away. The vessel does not attempt to coordinate -

aircraft onl their crosslegs The air controller

should correct recurring ovbrshoots. ‘oF under:

shoots by adjusting time on straighthway.

0

947 Executing the CMR Search Pattern

The discussions in the preceding paragraph
have generally been-limited to considering only.
one aircraft, and hence may have inferred that
the procedures apply only to the CSR search
pattern. Actually the identical procedures are
used with the guide aircraft in a CMR search
pattern. All other aircraft must maintain their
own formation position on the guide aircraft
independently of any assistance from the vessel.
The vessel plots only the guide aircraft on its-
relative motion and true plots, and speaks only
to the guide aircraft. However, when the guide
aircraft drifts off its desired search track, all
other aircraft will likewise drift off track if they
are maintaining their proper spacing from: the
guide. Therefore when the guide aircraft is
advised by the vessel that it is off of its degired
track and it is to correct back to the desired
search track, all other aircraft will also execute
the correction simultaneously with the gmide,
and without ahy individual commands.

‘Whén_performing CMR search. pattern com-
puta.tlons, the value“a8” will be substituted for
any “S” that may appear in any formula; 28
is the number of search aircraft (n) multiplied
by the track spacing (8). For example, the
crossleg straightaway (@) is equal to the track
spacing- (S) minus the aircraft’s turn diam-
eter (77D), and is denoted by the formula,
#=8~TD. If a CMR search .is using two air-
craft, the formula would be 9=a8—7TD or o=
28~ T'D, if three aircraft are used, =388—TD.

“When la.ymg out the’ true plot the searchlegs
of only the guide aircraft are layed out, and will
be - spaéed. 4 distariée :apart equal to 8. Simi-
Tatly, whendaying-6ut therelative plot, only the
guide aircraft’s relative motion is layed out.

. Aireraft turn together on. the crosslegs and
move over a distance. equal to track spacing
multlphed by the number of aircraft (n8). If
difficulty is expenenced Wlth bearing discrimi-
nation on shipborne air search rada.r, the guide
aiveraft should take stetlon a half mile ahead

of ‘the. other surereft to 1mprove rada,r-
-1dent1ﬁcatlon

948 Execuhng CMCS Search Paﬂgm

i}“t
‘a. Required Computafions

Determine the, width of egich a,ri'crd’ﬂt
ares, where Aw i8 the tota,l Bearché %rea wid
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Aws is the width for the slow aircraft,and 4,y  The general formula for crossleg time . in
is the width for the fast aircraft. In general the  seconds is:

width for either aircraft is equal to the total ' ;3600 (S—TD)
width multiplied by the 748 of the aircraft and YT,
divided by the sum of both aircraft’s 774.5. The ' _ '
individual widths are obtained from the follow- CMCS Search Pattern
ing formula:

Aw V'"A' and A,=rods

where, '

Var=Search TAS of the slower aircraft.
Var=S8earch TAS of the faster aircraft.
A,=Total search area width.
A,,=Slower aircraft’s search area width.
A,,~=TFaster aircraft’s search area width.

Determine the length of the searchlegs for each

aircraft from the following formulae: .
' . Frouvss 9-87
L.=A'|'""S S
and LA 8 - b. CMCS Computation Sheet -
where, i Ships which are regularly assigned to SAR

L Sea,rchleg length of the slowar aircraft.  duty should prepare computation shests for use

=Searchleg length of the faster aircraft. | : ientl 1
é Track spacing (same for both sircraft). ™ CIC in order to efficiently preplan for the

Check the above computations with the . 8it/surface CMCS coordinated search. These

following: 7 sheets should require that the search data be
q Aw=A-+A-r L recorded and computed in a logical sequence.
an . _ . -
Ao=L,+L+28 ‘ ¢. Air Controller Procodures

- Determine the ship’s speed (V,), using the To execute the search, the ship gets underway

nomograph of figure 0-20. If desired, V, may  on course prior to entering the search area. One
also be determined from either of the followmg

formulae: aircraft is started on its outbound leg from a
position one track spacmg' ahead of the ship,

SV orV SV, while the other is held in orbit over the ship.

“§FL " S+L, When the first aireraft has reached the outer

h d is started on his
Determine both aircraft’s wind-corrected end of his first leg, the second is started on

: . . attern by sending him to the position one
headings a.nd groundspeeds by maneuvering fmk spaclirng aheag of the ship and then turn-
board solution. . ing him outbound on his first leg. At the com-

Determins the straightaway times for each 1 o:on ot ench inbound leg, the aircraft will be
searchleg and crossleg. Tnthe CMCS puttern, 7, ih a position abeam of the ship, one-half a
and £, aro computed for the full struightaway tra.c:k spacing away. They then move a distance
leng't.h instead of the half length 88 oomput.ed of one track spacing to the next leg and con-
in the CSR and CMR pattérns. The reason for tinue the pattern.
this is that the aircrft will not be crossmg over- Coordination of aircraft by the ship is not as
head the vessel on each searchleg, but will be extensive as with OSR or CMR patterns, Nor-
instead keeping their own timing for the full

. mally the controller will pass to the aircraft
s?arch_l °g- 'The g° neral formuls for.searchlog such information as legs, headings, times, etc.,
- times In minutes is:

but will let the aircraft fly their patterns using
the ship as a visual reference to correct on each
inbound leg.

1= EID), where 6 is grouid apeod.
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949 Executing. VSR and VMR
Search Patterns

Plot the pattern on either the dead reckoning’

tracer (DRT) or the air plot. Searchleg compu-
tations and markings are the same as for a
CSR pattern. The turn onto and off of the cross-
leg will always be some value greater than 90°
of turn, However, the time consumed during
the aircraft turning may be computed at 3° per
second, since the aircraft will be making stand-

ard rate turns. Crossleg straightaway informa-

tion is computed in the same manner as the
OSR crossleg.

‘The aircraft is furnished the same type of ad-
visories as when executing a CSR pattern. The

air controller uses the radar/visual plot infor-
* mation from his surface plot, or air plot to keep

the aircraft on the desired search track a.nd to

turn the aircraft onto—a.nd smnetlmes oft of—
the.crossleg, The alrcra.ft should assist in keep-‘

ing itself on the search course by tmckmg in-

bound and outbound on the ship’s aerobeacon,
when available. In a VMR pattern, the alrcraft
must maintain vertical separation.

950 SEARCH BY I.AND SRU'
a. Generul

* Search by land parties is normally only em-
ployed when aerial search is not possible or has
been ineffective, or when a closer examination
of a certain area appears desirable. It ¢an be
partioularly effective in' forests, jungles, and
mountainous ‘arvess. Selecting and evaluating
land SRUs was discussed in Chapter-3. The

procedures outliried in this section apply to any -

land SRU operating on the ground, whether
starting overland, leaving a landed or hovering
aircraft, or leaving a parachute drop zone. Re~
gardless of how the land operation starts, the
problems and procedures remain the same,

951 Land Search Preparations
a. Planning Factors '

When planning for a land search, several
factors must. be considered before the land SRU
is dispatched, These include:

1. Search.schedule. -

2. Equipment required by the SRU.

-3« SRU- transportation: requirements.
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4, SRU food. water, and other supply sup-
port. requirements. '

5. Availability of aircraft for aerl-al supply
delivery.

6. Need for esta.bhslung a base camp.

7. Number of search personnel available.

8. Size and shape of each search area.

9. Time and number of personnel required to
search the complete area and_ each separate’
search area,

10, Direction in which search’ tracks should
be run, '

11. Track spacmg to use.

'12. Entrance and exit pomts to and from each
search area (if possible the two points. should
be in the same immediate area). '

13. Employing the searchers’ during the pe-
riod required to proceed to each sea.rch area

b. Base - Cump

It is. reconnnended that a base om.mp ‘bé estab-
lished at'the end of the line of commtinications
and near the 'a.otual search scene, Full support‘
will thereby be available in the base camp in
the event of inclement weather, injuries, or if
rest periods are required. Plans should be made’
for base camp improvement to i insure full bene- .
fits and maximum comfort for the land search
parties. If the situation permits, the land par-
ties will operate from the base camp, returning
upon completion of each day’s search effort. On
gcene control may be established at the base
camp to i msure eﬂiclency and eﬁ'ectweness of the
search operatlon. _

c. Search Personnel

‘Personnel used for land search should be care-
fully’ selected for physical stamina, knowledge
of the outdoors, and experiénce in search. The
size and number of search parties will neces-
sarily be governed by available personnel and
the type of terrain to be searched. The follow-
ing SRU composition and equipage is recom-

‘mended for typical land search operations.

1. Team Leader. The selection of team leaders
for the individual search units should be made_
on the basis of their experience and knowlodge
of search operatmns The tea,m leader sh tild

party enters the search area. He. shou_ :
conunumcatlons with the SAR, missio c&ordi. s
nator; secure. all data rela,tlv {ffb’the search, o1




line the team area of search on his map, select
the most desiruble search pattern for each area,
and thoroughly brief team members. He should
be equipped with radio, portable loud-hailer,
whistle, and map of the search area as a mini-
mum. The team leader is responsible for:

(a) Individual persona.l equipment (seas-
onal).

(b) Team equipment.

(c) Transportation of team to and from
search area.

(d) Obtaining primary and alternate com-
munication frequencies and schedule.

(e) Obtaining all search data from SMC
and outlining assigned search areas on map.

(f) Recording search coverage.

(g) Execution of search action plan.

(h) Carrying out on scene procedures once
objective is located.

2. Guide. A land party operatmg in un-‘

familiar terrain should if possible include a
competent guide who is familiar with the area.

3. Flankers. Two flankers equipped with
radios, portable loud-hailer, whistles, com-
passes, maps of area, and either machete or
‘hand axe. ‘

4. Linemen. Enough linemen equipped with
whistles to adequately cover the assigried search
ares.

d. Communications

Each land SRU should have adequate com-
munications with the SMC or OSC, either di-
rectly vie two-way radio or via relay through
its base camp or covering SAR aircraft. The
hand-held or portable backpack types of trans-
ceivers are best for land SRU use. In the event
that the radio communications link is. broken,
the ground-air visual codes in appendix C will
have to be used to communicate with the cover-
ing aircraft. In addition, the land SRU should
carry backup communications equipment such
a8 pyrotechnics, very signals, mgnahng mirrors,
flashlights, and whist]les,

e. Dogs and Bloodhounds

If bloodheunds are to be emp]oyed in the
search, it is important that the search arca re-
main undlsturbed until the dogs can be brought
in. Bloodhounds can be obtained from various
gources, including various law enforcement
agencies. If searching for snow-buried survi-
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vors, any dog may be used successfully, Ava-
lanche case histories show that buried victims
have sometimes been located by untrained dogs
who happen to be on the scene and instinctively
joined in the search.

f. Snow-Covered Temain

Under winter conditions, the only method of
conducting ground search operations may be
with the use of various over-snow vehicles, such
a8 snow-cats or snowmobiles. In a recent civil
airline ¢rash (1968) the orily means by which
rescue parties were able to reach the crash site
was on snowmobiles. Law enforcement agencies,
national forest service headquarters, ski resort
areas, and various State and private organiza-
tions may be able to provide manpower and
equipment for operations requiring over-snow
vehicles, SRU members experienced in overland
travel on snowshoos ot skis may be effective for
limited -~ search operatlons under winter

ondlt.mns. :

g. Orlentation of Seurchlug:

The search tracks should run in the same di-
rection as the contours and if the search area is
not square, they should run in the longest di-
rection, The track spacing used must be limited
to the maximum each man can effectively search
in‘any part of the search sweep, dependent on
the growth, foliage, terrain, what the search
party is looking for, etc. If a search is being con-
ducted in a large area, the area should be broken
into smaller search areas in order that the high
probability areas will be fully covered in the
least possible time, then proecerd to another
search area. The shape of the area should be -
reasonable in length so the number of sweeps
required to search it are beld to a minimum,
thereby providing a mors efficient 3earch. The
optimum size of each search party is generally
between five to 10 men. This would of course
be increased in open country with easy going.
Enroute searching may be employed in the
same manner as with aireraft or vessel SRUs.

h. Establishing Search. Area Boundaries
‘Natural and’ artiflcial boundaries, such as
waterways, mountains, timbérlines, roads, fire-
breaks, etc., should be used when plotting a
search area. In large swamps, lowlands, or other
areas void of definable boundaries or prominent
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landmarks, search should be accomplished as
follows: _

1. Initiate the parallel sweep line at a point
identified on the map and on the ground.

2. Search along a plotted compass course for
a predetermined distance, using either a pace
system or a 25-yard length of cord. Upon com-
pletion of the predetermined distance, pivot the
line and continue the search in the opposite di-
rection. Control of the party is difficult to main-
tain in this type of search and the most experi-
enced personal should be assigned as flankers
with ‘other experienced personnel strabegloally
placed along the line of search to assist in party
control.

i Dellvering the Land SRU

'The members of ‘the land SRU should ‘e
transported as close as possible to the distress
scene by using aircraft; boats, trucks, or other
means of rapid transport, Tf sccess to the site is

likely to be particularly difficult, the SRU tear
leadet should conduct s’ thorough gerial econ-’
naissance of his’ ground route into the sea.rch'

a.rea.

952 I.and SRU Brieﬁng

The briefing of the members of the land SRU
should follow the same general format as that
for briefing an aircraft SRU crew. The land
SRU briefing should include:

1. Type, serial number, and color or d1st1nc—
tive markings of missing aircraft or vehl_cle“_

2. Number of persons on board,

3. Probable number and condition o survw-
ors.

4. Expected terrain a.nd weather to be encoun-
tered.

5. Suggested ground search pattem and t60h~
nique of prepa.ratlon .

8. Other agencies involved in mlssmn or re-
quiring contact.

7. Probable air coverage.

‘8. Communications schedules and freguenclés

9. Prlma.ry a.nd a,ltema.te method of commun-'
ication. ‘ .

10, Proposed resupply schedule. :

11 Probable method of survivor evacuation—
team Tecovery. ' S

- 12, Other pertinent information.

" A land party should from time to time try
to attract the attention of survivors by -any
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means possible; e.g., sound signals, hailing; ete.
At the same time it should be alert for return
gsignals from survivors or other indications of
their presence, The followmg are lndlca.tlons of
proximity: :

Minute bits of wreckoge, - '

Presence of smoke by smell or mght

Unusual sounds,:

‘Brokeén or disturbed trees or underbrush

Presence of scavengers (birds or animal),

Drops of oil and fuel,

Odor caused by decomposutlon,

Signs of human passage ‘or occupancy of an
area,

Landslides;

Horsetails (caused by wmd blowing loose
snow over an obstruction such as alrcraft
empennage), and

Unexplained break in 't,e_rra.i_n contour.

953 I.and Search Execuiion
a. Ganerul

Most ground searches 1nvolve a, sma.ll number
of men, usually less than 25 total. Parallel-
track, contour, and .trackline are.the usual
search patterns selected for ground searches by
land SRUs. The search area must be well
marked and reasonably small so that the team
can move in and effectively cover the entire area
within the time limits imposed, Generally the
meximum size will be 1 mile by one-half mlle
Close track | spaclng and thorough area coverage

‘are reqmred when sea.rchlng for the typlcal

smn.jll target of‘a ground search.

The “total search area shéuld be subdivided
inito ‘individual SRU  search -areas according
to“the terrain. The moderately level terrain

* should be divided into squares or rectangles for

parallel-track searches. Contour patterns are
uséd to search along and around peaks, razor-
backs, steep slopes, or other montainous terrain

- features; or.along irregular-shorelines of lakes,

rivers, oceans, et¢. Trackline patterns are used

to check:out trails, paths; streams, or other nat-

ural routes which a lost person muy ‘have na.tu-

ra.lly followed. . : .
- A base line should be. blwzed through bhe aroa;

* to- designate: each  border of: the -individual .
search areas. Trail blazing with' sse«vemlﬂsmail'] o
flags or string'is preferrod over tethods Swhich &

damags trees. Natural bordérs:or pﬁdminmtf';i;.: .
' . oHiGINAL



landmarks should be used whenever possible to
correct any progressive errors which may de-
velop during the search. &
If lost persons are the search target, keep in
mind that they often fight topography and are
likely to be found in the most rugged portion of
the surrounding. country. Persons who follow
natural routes are seldom lost for long periods.
Children under 5 years of age frequently travel
uphill all the time.

b. Track Spacing .

In executing a ground search pattern, a con-
stant distance i3 maintained between each
gearcher in exactly the same manner as used by
aircraft SRUs, vessel SRUs, etc. Land search
track spacing is determined by the distance a
man can effectively search and still keep adja-
cent searchers in visual or audible contact.
For example, if each man could effectively
search 50 fest on each side of his track, the
track spacing selected for that search pattern
execution would be 100 feet, and the searchers
would be spaced at 100 foot intervals. If the
searchers were unable to see the adjacent search-
ers from 100 feet away, then the track spacing
would have to be reduced until a visual contact
could be maintained during the search.

In jungle or thick underbrush, both visual
and vocal contact must be maintained between
adjacent linemen. This will insure both full
coverage of the search area and protection for
the inexperienced volunteer linemen. Whenever
contact with a lineman is lost, the team leader
‘must be immediately notified. He will then stop
the searchline until complete intrateam contact
has been reestablished, If the searchline is more
open, only visual contact must be maintained
between adjacent linemen, although situations
are rare in which vocal contact i8 not also
maintained. ‘

The team leader always makes the final deter-
mination of what track spacing to use within
his assigned search area. Singe the areas of a
ground search are seldom re-searched, a very
high probability of detection is strived for in
the first search—and this will always require
close track spacing. Generally, track spacing
(S) is dependent upon:

1. Target size. (Aircraft wreckage, man,
child, tracking signs.) .
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2. Target's Clothing/Coloring. (Contrast,
brightness, etc.)

3. Terrain. (Mountainous, hilly, flat, rocky,
trees, foliage, etc.)

4. Weather. (Raining, snowing, fog, clear,
ete.)

Typically, the track spacing for lost persons
is between 15 and 25 feet, with search progress
through wooded areas conducted at a slow gait
as each thicket and depression is thoroughly
checked. About 1 square mile of woods can typi-
cally be searched by each land SRU in an 8-hour
day under these circumstances, if each SRU is

comprised of 20-25 men,

<. Searchline

Seachers may proceed in a straight line-
abreast, s “V” formation, or either a right or
left echelon formation. The “V” and echelon
(slanting) searchlines are considered more effi-.
cient than the line-abreast searchline because it
is easier for each searcher to only keep.the man
ahead in visual contact for distance-keeping and
track spacing. The team leader takes his posi-
tion in the center of a straight line-abreast or
“V? formation, or as the leading man in either
a right or left echelon searchline. The “dress”
of the searchline is on the team leader. Two
flankers are required for the line-abreast or the
“V" searchlines, while only one flanker is
required for an echelon searchline (sse fig. 9-
38). The flankers also assist in maintaining the
dress of the searchline. Both the team leader
and the flankers must continuously check their
compesses, marked base lines, and/or topo-
graphical lineup features, to insure that correct
searchlegs are maintained throughout the search.

d. Execuling Parallel Patterns

This pattern is generally the most effective
for land search. Its execution requires # team
leader, normally two flankers, and as many line-
men as the terrain will allow. The searchline is .
initially formed along the search area boundary,
with individual linemen positioned one-track
spacing apart. Overall team control is main-
tained by the team leader throughout the search
by his team in the same manner that an OSC
maintains control of & multiunit search eifort.
Boundary control of each successive sweep
through an aren is normally delegated to the
pivoting flanker.
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_ Searchlines for Land SRU

ELANKER ' FLANKER FLANKER
" TEAM TEAM S |
" LEADER LEADER :
E—————————raren e ——————— ———————————y,
. _ELaNKeR | ELANKER ream
R o LEADER
" LINE-ABREAST “V FORMATION ECHELON FORMATION
" F160GE 9-38

After the searchline is inifially formed at the
boundary, it moves forward on a given signal

from the team leader. Linemen remain evenly

spaced as the team progresses.-If-an-obstacle is ..

encountered by part of the team, they should

check it out while the rest of the team continues

just past the obstacle and halts. When the check-

ers have rejoined the searchline, the entire

searchline again moves forward upon signal of
- the team leader.

‘When thé gearchline completes its first search
leg, it does not use the flanking movement as the.

multiaircraft or multivessel searchlines would
to reposition themselves for the second-searche

leg. The land SRU will instead use a p1vot1n§-

‘movement about the flanker. The réa#sn for
this procedure is that as each-sweep is being

made, the inboard flanker: is. blazing'the:line .
of his search, say with string. At the.end of

the searchleg, the searchline, pivots about. that

flanker,-and then is guided by the: same Bil n,ke_ :

=searchleg, and will. be thé'blvvoi'; ﬂdnker for he
maneuver between the seconid and thn'ﬂ segrch

‘sweeps. This procedure is 111ustrated in ﬁgure
939,

Q. Execuﬁng Contour Paﬂarm

-Contour patterns arenormally used for moun-

“tainbus or steep:terrain, Their: execution re--

925

“always reqmr spegial seare

two flankers and
~up to 26 linemen. The seareﬁhne is initially
formed on a line perpendlcula,r to the ridgeline
oron-a radial from-the mountain top. Overall
control of the team is maintained by the team
leader, with the sweep boundary control dele-
gated to the upper flanker.

‘The searchline of the contour pattern starts
at the highest level to be searched. It maintains. -
& constant altitude during ga.ch sweep, and pro-

esses down the ‘slope on successive sweeps:
“When each sweep is completed by the search-.
line, it re-forms on the low side of the botbmn
ﬂa.nker, reversmg 1ts order of imeup m the

quires & team lesdsr, norm

“““““

then conbmues the, seurch movmg in the same
direction. a.round the mountmn as followed on
previous search.. sweeps. Sea.rchhne control
cecking; starting,. stopping, etc. are all con-

* wolled by tha team leader in the same manner

s whén executing a parallel pattern.
“((jontour patterns are also useful for terrain
which prevents using straight searchlegs effi-

ciently. Thus contour patterns are used g;:o '
: Sep,rch along 1rregular shorehnea or' other ir-:

will
arens missed k;y tﬁe wea.vmg sea,rchlme. .

gmemm




PM Search Pattern for Land SRU
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f. Executing Trackline Patterns

Trackline patterns are executed by one or
more men in searching slong a trail or given
track which is suspected of having been fol-
lowed by a survivor or lost person. Whén three
or more men are assigned for a trackline search,
& team leader and two flankers must be desig-
nated by the SMC or OSC. Normally a “V”
searchline is used in this situation with the
teamn leader following the center of the sus-
pected path and an equal number of linemen
placed on either side of the track.

g. Use of Helicopters

The use of helicopters, if available, should be
considered to keep searchlines straight and to
improve search effectiveness in dense wooded
areas. '

ORIGINAL

954 Recording Search Coverage
a. General '

In order to efficiently execute a land search,
insure that no sections-of the search area are
overlooked. To nccurately plot the positions of
various finds; an accurate and large-scale grid
plot of the search aréa should be made. As the
search progresses, search sweeps are shown on
the plot, providing an exact position of each
search sweep. Forward distances may be esti-
mated by pacing off the forward movement of
the searchers as they proceed. The exact loca-
tion of finds may then be shown as the relative
position is known both forward and across on
each search sweep or searchleg. These findings
may then be transcribed from the large-scale
plot to a smaller scale chart as necessary. When
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the search of an area has been completed, the
team leader should cross-hatch the areas

searched, note the areas that were not searched

and report these areas to the OSC or SMC,
along with the search results, weatheér and other
standard debriefing information.

b, Geological Survey Charts

The U.S. Geological Survey’s topographic
charts are the best available charts for execut-
ing land searches. The topographical charts of
greatest interest to SAR -personnel areuof four
scales:

1. Scale 1:24,000, Thxs chart is the best avail-
able scale for land searches as it dépicts the
greatest detail. 2,000 feet of horizontal topog-
raphy are reduced to 1 inch on this chart. Egch

chart covers 7.5 minutes of latitude and longi- .

bude
2. Scale 1: 62,500, This chart reduces 1 mile

of horizontal topography to 1 inch on the chart. -

Each chart covers 15 minutes of latitude and
longitude, : '

8. Secale 1;125,000. This chart reduces 2 mlles
of horizontal topography to 1 inch on the chart.
Each chart covers 80 minutes of latitude and
longitude.

4. Scale 1: 250, OOO This chart reduces 4 miles
of horizontal topography to 1 inch on the chart.
Each chart covers 60 minutes of latitude and
120 minutes of longitude. This scale is useful
to the team leader, OSC, and SMC when 2 large

view of the search area and surroundl.ng terra.m . be used during the sea.rch by ‘the team: 16ader.

is desired. ot
Topographical cha.rl;s ‘a.@ ovm-prmted w:ﬂ‘a

four coordinate systems:: latitude and Iong1tude 3

universal transverse mercator grid (UTM);
State plane; and the system of rectangular sur-
veys. When reporting the positions of "gny
finds, only the latitude and longituda. lshould

.from a prominent geographic feature or navi-
ga.tlonal aid.

S L IR

<. Seurch Area Plot

- Wher making the plot of the ground search
a.rea, the following procedure is recommended :
"1 Plot- the «séareh area on = topographical

chart,, showing al] search area boundaries and

sWeep boundaries: Damgna:be two adjacent sides
ias sbaselines;: éach - running s from .a cominon
corner point of the search area; . 4. - =

7T

-'sea.rch a.rea plot

2. Usmg a sheet of paper of suitable size,
draw an area sized in propnrrtion to the search
aréa depicted on the topographical chart, and
mark each side of the expanded search area
with a proportionally expanded ‘scale, using
marks for every 10th of a mile.

3. Grid the plotted search area into usable
grids. Normally grids 0.1 mile (or 528 fest) on
& side are suitable for this purpose. Divide 528
into the length, in feet, of each boundary of
the search area, to obtain the number of 10ths
of a mile on each side. Draw in the 0.1-mile-
square grids,

4. Number the grid lines in two directions,
starting from zero to any convenient corner.
Thus each grid can now be identified by refer-
ring first to its vertical grid line then to its
horizontal grid line. Furthermore, found ob-
jects can be referred to by fractional estimates
of the grid lines at their locations, if desired.

Figure 940 depicts a typical, gridded’ search

areq plot, The grid lines are numbered only for
the convenience of the 'bea.m leader. The posi-

. tiens of found objects are always converted to
~ latitude and longitude for reporting to. the OSC
_ or SMC.

5. The gridded, large scale plot of the search
area is now ready to have each search sweep

 depicted on it, as well as any findings. To deter-
~ mine the positions of the search sweepébound~

aries, first estimate the track spacing that will

wltiply the track spacing by the number of
sarehers in the team to .obtain the full width

< of*¢Hie’ area searched on ea:ch search leg of the
. team, Measuring this off on the search area plot,
use double lines to mdlca.te the boundaries of

each sweep Indicate by arrows the direction of

.- each sweep. The actual progress of the land
bo used backed up by & bearing and distence " SRy can now be easily followed or monitored

during the search by using the search area plot,

.-and findings can readily be plotted. Transerib-

ing the position of findings from the search area
plot 1 is ensily done by first estimating at least
to the nearest 10th of a mile B,long each . grid

coordinate that the found object is frofi the - - :
“common corner. Then plot this. oni-thesfopo- -+

gmphmal chart from the BRINE aommong'@omtﬁ




Ground Search Area Plot

GRIDDED 0.1 MILE = 1.0 INCH
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955 Interrogation by Land SRUs Land SRUs are often used as interrogation
° i ' : parties or as the nucleus of such parties; how-
a. Genera

ever, before assigning this function, the SMC

Appeals for information through press and  must insure that another SRU is readily avail-
radio, on-the-spot interrogation or interviewing  able for entry to the incident site. Normally,

of the local population may lead to the discovery  8MC will use two team members as a nucleus
of the whereabouts of the object of the search.  for an interrogation party.
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b. Selection of Personnel

The nature of interrogation missions and the
resultant close personal contact with civilian or
foreign nationals requires careful selection of
personnel. Interrogator selectlon shouId be
based on their:

1. Knowledge of local language and customs. -

2. Clarity of speech.

3. Ability to invite confidence.

‘4. Social acceptance (in areas where inter-
racial or intergroup relations are stramed)

‘8. Dependability.

‘6, Tact.

¢. Equipment and Supplies :

Normal ground SRU' communication equip-
~ment with the addition of a small portable tape
recorder will suffice for interrogation- parties.

" d. Conduct of Interviews

Indiyviduals seeking pubhcﬂ:y, those w1th
imagination, or those who desire to help despite
lack of information must be interviewed with
caution.. Lea.dmg questions should be avoided.
Factual data, such as size, color, number of en-
gines or probable course of the lost aircraft, will
influence interviewed personnel who have lively
imaginations. At times, it. may be desirable to
volunteer misleading information to eliminate
false leads based on 1ma.g1na.t1on or the power of

suggestmn
o Proceuing Inf0rmaﬂpn

Information obtained should be tra.nsmltte‘d, .

to the SMC at the first opportunity. Details are

lmporta.nt anq may furnish key information to

the SMC, who is familiar with all aspects of the
mission,

f. Lead Followup _

Normally, the SMC will take action on leads.
However, when the urgency of the lead or lack
of communication prohibits his direction, the.

interrogation party should follow the lead to
completion. In instances of this nature, the party’

~will mform the SMC of the party’s itinerary
and ac,tmns at the first opportumty

%0 & ESCUE OPERATIONS.
During this part of the operations stagé faclh-

ties proceed to the scene andiconduct-ueseue. -

operations until distressed persons or ci-afié“--‘arre

officer of the rescue unit has

. “rescue plan, the aircraft commai

" in command of the SE;
;.adevelapmg s Tescue action ‘plan.an :
e approprmte rescue actlons on scene.i. )

rescued or accounted for. Since search opera-
tions do not end until all survivors or distressed
craft have been located, there may be an overlap
in search operations and rescue operations when
more than one person or craft is involved.

961 Evenfs

" There are seven specific events which may

~occur sequentially during rescue operations.

These are: rescue crew/team briefing, dispatch
of rescue units, SRU en route time, on-scene
rescue, SR on-scene relief, SR return to base,

- and rescue crew/team debriefing.’

962 Generul
All SAR personnel who may be ina pOSlthl‘l

of being assigned either SMC or OSC duties

should have an understanding of the.rescue tech-

" niques. and methods employed. by. SAR units
. other than the type to which they may be cur-

rently assigned.: For example, an aircraft com-

_mangder may.be assigned to coordinate a rescue

plan which involves not only other aircraft, but
also vessels and boats. Safety considerations also
are.involved. No SAR unit. should be directed to
execute a particular maneuver, technique, or
method that is hazardous to its.crew, or the craft
itself, unless & thorough evaluation of the cir-
cumstances indicate that acceptance of the risk
is required. In theda: circtimstances the OSC and

"SMC should Kave'not orily the expérlenoe, train.
ing and’ suthority to miake’the evaluation, but -
'should also have a knowledge-of the capabilities, -

techniques, and limitations of . the executing
SRU. However, in all ca_pgs, the commandmg
' ultimate au-
thority and responsibility of detgrmlnmg if the

_ operation can be executed safely,

' 963 Rescve Crew/Team Briéﬂng

The members or crew.of the. SAR unit dis-

pabched to conduct a -rescue opera.tlon should

be thoroughly briefed on the rescue action plan

. developed by the SMC. In the event that the . -

SMC or OSC has been unable:'to develop: & -
Br, vessal COM:

manding officer, team léade



The briefing of SRUs assigned to execute the
rescue follows the same general format and
scope as that given to search units with the ex-
ception that the rescue details are substituted
for the search details. In other words, briefing
will include the situation, the weather, access
Toutes, rescue unit assignments, recommended
rescue method and'technique, on scene com-
munications, coordinating instructions, evacua-
tion plan, safe delivery point, expected relief
times, expected support for SRUs conducting
the rescue from other SAR facilities, and any-
thing else that might effect successful execution
of the rescue plan.

964 Dispatch of Rescue Units

When the circumstances of the mission indi-
cate that search units will be unable to com-
plete a rescue if they locate the search object,
appropriate rescue units must be alerted and
possibly prepositioned. Rescue units can then be
dispatched, respond promptly and arrive on
scene with minimum time delay as soon as
survivors are located. At times, preposition-
ing considerations will dictate that the rescue
unit be dispatched to the scene prior to the loca-
tion of the survivors. In this case they will
standby and maintain an immediately available
status. :

965 SRU En Route Time
The time it will take a rescue unit to depart
from its operating location, or its prepositioned

location, and its arrival on scene must be con-
sidered continuously during a mission by the

- SMC. Locating survivors in a hostile environ-

ment but then being unable to rescue them due
to arrival delays of rescue units should be
avoided, if at all possible.

966 On Scene Rescue
a. Simylianeous SRU Arnival

‘When two or more SRUs capable of conduct-
ing the rescue operation arrive on the scene and
the SMC or OSC has not specifically designated
one SRU to conduct the rescue, the general rule
to observe is that the first SRU to arrive will
make the first rescue attempt. The second and
subsequent SRUs that arrive will standby as
backup rescue units in the event that the first
SRU is unsuccessful in its rescue attempt.

b. SMC Support

The SMC will provide the same general form
of support to rescue units as he provides search
units during the SAR mission. This includes
coordinating and scheduling the dispatch of
relief rescue units and other support personnel
or equipment as required by the OSC during
the opération.

¢. Civil Aircraft Break:in Polnts

I# areas of the fuselage of civil aircraft suit-
able for break-in by rescue crews in emergency
are marked on the aircraft, the areas are usually

9 em {3 In) 9 cm {3 In)
] —_+

£ 4~ 3 om (1 in) _ <=3 cm (1 in)
L]
‘_

Ny

41 , ‘
3em (1 in} Notover2m(8ft)

Civil Afreraft Break-in Points Marking
o - Fouse 9-41
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marked as shown in figure 9—41. The color of the
markings will be red or yellow, and if necessary
they will be outlined in white to contrast with
“the background. If the corner markings are
more than 2 m (6 ft) apart, intermediate lines
9 cm x 3'em (3 in x 1 in) 'will be inserted so
that there is no more than 2 m (6 ft) between
ad]acent marks.

967 SRU on Scene Relief

The relief of rescue units on scene follows
~_the same general procedures as the relief of
search units on scene, A complete briefing must
be’ glven, when posslble, to the rellevmg rescue

“unit prior to its a.ssummg its role i in the rescue
operatmn o

968 SRU Return Io Base

The time requlred for a rescue umt to re-
‘turn to base must be considered for those units
which have a limited on scene endurance, such
as limited fuel, The SMC must coordlnate the
on scene rellefs to insure that the rellevmg SRU
arrives prior to the requlred departure time of
the SRU currently on scene..

970 TYPES OF RESCUE OPERATIONS

971

In deciding whether or not supplies should
be dropped to survivors the SMC should con-
sider such factors as the relative locations of
the distress site and rescue unit bases, the time
delay expected before rescue can be effected,
the danger of exposure, etc. When a search has
been prolonged supplies are usually dropped to
‘survivors to help them to sustain and protect
‘themselves while they await rescue, even though
this may not be far off. Supplies may also have

to be dropped to augment those carried by ap-
- proaching rescue units. Mobility of personnel
on theland génerally makes possible the recov-
ery of equipment dropped somié-distance away,
but air drops to surwvors at sea requu'e 2, hlgh.
degree of accuracy.

Aerlul Delivery

a. Selecting Delivery Ailn.'.ruﬂ-

“Alrcraft with internal aerial delivery sys-
tems such as the HC-130 type are the most suit-
able for delivery of supplies to survivors at
lafge distances from available airports, -

3

Aircraft having bomb bays or exterior racks
capable of carrying droppable containers or
packages of survival stores are the next most
suitable for dropping supplies.

Such aircraft are, however, not always avail-
able for supply dropping operations, so that

~ other aircraft, not specifically designed for this

function, may have to be used. Care should be
taken in the selection of these aircraft and
notices on any supply dropping techniques pe-
culiar to them should be available for ready ref-
erence by all personnel likely to take part in
theso operations. _

Other factors i the selection of supply drop-

ping aircraft are the position of hatches and
doors, the ease with which doors may be re-

moved and the aireraft’s ability to operate at
low airspeeds.

b. Color Coding of Equipment and Instructions
for. Use

Colored streamers should be a.ttached to syr-
vival equipment before dropping in accordance

: with the following international color code:
" Red-—medlcal supplnas and first aid equip-

met.

2. Blue—food and water. _
3. Yellow—blankets and clothing.
4 Bla.ck—mlseellaneousequ1pment

Where supplies of a mixed nature are
dropped in one container or package, the color
code should be used in combination.

- Instructions on the use of droppable survival
equipment should be enclosed in each package.
The instructions should be printed in at least
three languages of which one shall be English.

< Aorial Dalivery Procedures

Aerial’ dehvery procedures should be con-
ducted * °:m gccordance mth OWIl serv ice diree-

"’twés
d. Coordlnaﬁon With ATC

A supply dropping operation should, just like.

‘& search operatlon, be coordinated w1th appro-
.priate ATC agencies. The SMC or aircraft com-
- ..mander should submit the flight: plan for ap-
. proval go that separation from. othembna‘ﬁic will

be-provided -during: the. flight to andﬁﬁrom"
drop 20ne and durmg bhe dropp‘il‘ ie




base and the flight to the drop zone must be
made at a high level. The margin between en-
durance and the time required for the mission,
taking into accoupt the descent to and climb
out from the drop zone, may not be very great.

It is advisable to notify ATC of the details
of the intended flight as far in advance of the
mission as possible, to avoid any delays in the
issuance of air traflic clearances. The flight plan
should include routes and cruising levels to and
from the drop zone, the time and place of de-
scent, required drop height, estimated time in
the drop zone and climbout procodure after
completion of the drop. Close contact should be
maintained between the SMC and the air traffic
control center during all phases of the
operation,

972 Rescue by Helicopter

Helicopters accomplish rescues by either
landing or hoisting. Landings are usually re-
quired at high altitudes, a8 in mountains; due
to limitations of helicopter power for main-
taining a hover. Landings are usually preferred
for water rescues by amphibious lielicopters.
Landings are made for all rescues by helicopters
when a suitable landing site is available. Hover-
ing the helicopter and hoisting the survivor
aboard not only requires more helicopter power,
but it also presents a greater hazard to both the
aircraft and survivor. There is a danger if heli-
copters are operated close to collapsed para-
chutes. Parachute inflation by rotor downwash
can cause injury to an attached survivor or the
parachute can be sucked :mt.o the rotor of the
helicopter.

Pilots must exercise extreme caution when
hoisting from carriers of flammable/éxplosive
cargo, or in the vicinity of a flammable mixtire
spillage. The hoist rig must be grounded clear
of the spillage, or the carrier’s tank venting area
to preclude a possible fire or explosion fmx’n an
electrostatic discharge.

973 Rescue by Fixed-Wing Land Alreraft

The most significant role played by fixed-
wing land aircraft.in rescue operations. is that
of providing immediate assistance to survivors
and serving as the eyes of approaching rescue
units. Orbiting the survivers; dropping sur-
vival equipment ; confirming the position ; serv-
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ing asa radio and radar beacon ; showing lights,
dropping flares or using other visual signals;
and providing DF steers all serve to improve
the morale of the survivors, provide for their
immediate emergency needs, fix the location to
prevent additional long searching, and save
valuable time in getting a rescue unit on scene.

The role of the landplane in actually per-
forming o rescue is usually limited to instances
where there is a suitable landing runway at or
near a distress scene or where the aircraft is de-
signed to operate from rough and improvised
strlps Fixed-wing land plane rescue has, for

instance, often been done in extremely cold
. climates where the aircraft have either used.

frozen lakes or rivers as runways or, when fitted
with skis, have operated from snow-covered sur-
faces and glaciers. L
However, effecting a landing under what1 ma.y
n,ppear to be ideal conditions in unknown ter-

* rain, even with an aircraft with marked po-

tentialities for operating without runways, is
extreinely hazardous and the urgency of the
gituation should be carefully considered before
a.ttemptlng it. Thus, when the pilot sees =
ground-air visual signal mea.mng “Probably
safe to land here,” “OK to land in this direc-
tion,” or “Land ‘here” he should try to ascertain
whether the person making the signal is compe-
tent to make this judgment and lnows the

" landing and takeoff characteristics of the air-

craft involved.

If the survivors are at or near a place which
appears to be suitable for aireraft to operate
from, and aerial evacuation would offer suffi-
cient advantages, it may be expedient to have
someone qualiﬁed “to repobt on the situation
parachuted in, or flown in by s light aircraft
#ble to contend with conditlons ot sumable for

“a henvmr airérals,

"974 ~ 'Wdl_er Rescue by Am’piﬁbious

- Aircraft and Seaplaones
a. Sheltered Waters

Since seaplanes and amphibians are able to
operate from lakes, rivers, sheltered waters, and
bays, it will be possible to land close to survivors
Jooated in such areas. It should be realized, how-
ever, that, since it may not always be possible to
detect sandbanks, submerged logs, or snags
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from the air, a landing in uncharted or un-
known waters may be very risky.

b. Semisheltered Waters

Under favorable weather and water or sea
conditions, and if no other means of rescue
(i.¢., rescue vessels or helicopters) dre imme-
diately at hand, or in case of great urgency,
some of these aircraft could also be: used for
rescue operations in less protected waters, such
as inland seas, large lakes, bays, or coastal areas.
As the SMC may have information about the
prevailing conditions in the area from surface
units near.the distress scene or about other
means of rescue not known to the pilot, the pilot
should normally contact the SMC before land-
ing. However, the final decision to make the
landing rests with the pilot and he.should base

his decision on his own assessment of the cir-.

cumstnnces, the number and condition of sur-
vivors (who may be falrly secure and reason-
a.bly comfortable, e.g., in 11ferafts) the expected

time of arrival of other more suitable units, the
_ risk to his own crew and aireraft, and other’

factors considered part of good airmanship,
seamanship, and judgment.

¢. Open Seas

Open sea landings should only be contem-
plated with amphibians or sea-planes designed
for rough wa.terwork and which have good

maneuvering and taxnng qualities. Any open’

sea la.ndmg or takéoff is extremely hazardous,
even in the most favorable clrcumsta.nces, and
involves the acceptance of a calculated risk.
Waves, swélls, and winds and their influence on
each other, determine the sea conditioris affoot-

ing landings and takeoffs. They may appear in‘a.

myriad of combinations of heights, lengths, ve:
locities and directions. While & seaplane may be
able to operate safely under one set of condi-
. tions, it may be almost helpless under another,
which would be no rougher to a surface vessel.
A décision to land should therefore be based on

a very careful study of the sea and an’ ‘equally

careful evaluation of the merits of the situation.
A la.ndmg should never be made in the opensea,
if Téscue can be assured by dropping airborne

supphes and sirvival ‘equipment, diverting or

dispatehing surface "vessels, or -using a heli-
copter, hovercraft or any other:type:of marine
craft. Guidance £61' evaluation of sed conditions

9-83

is contained in “Aircraft Emergency Proce-
dures Over Water” (CG 306; AFM 64-6;
OP’\TA.V INST 8740.4A; FM 20—151)

975 Rescue by Shlp

a. General

When a distressed craft or survivors are a
considerable distance from shore, rescuc will
normally be by long range ships (specialized
SAR ships, warships, or merchant ships). The
use of helicopter equipped ships should also be
considered. The rescue methods employed by
these ships vary considerably accordin'g to their
displacement and whether the rescue is made in
mid-ocean or cloge to land. Weather, tides, cur-
rents, sea conditions, shoals, reefs, daylight, or
darkness may also be important factors.

Although it may be immediately obvious tha.t
2. marine craft: should be used for rescue op-
erations, it is often advisgble to initiate an
alternative method of recovery. For example'
helicopters may be used for eva.cua.tmg sur-
vivors picked up by marine cmft in order to
speed their delivery to an emer gency care center.
Rendezvous between 4 marine SRU and a heli-
copter can be made at appreciable distance off-
shore for this purpose. ‘

Removal of survivors from the water, life
rafts, lifeboats, or other vessels to the safety of
the rescue vessel’s deck may be the most difficult
phase of & maritime search and rescue mission.
It is likely that the cond1t1on of the survivors,
whether in the water, a 11fern.ft, or a small boat,
will be such; that they are unable to help ‘them-
selves. In the majority of cases SUrvivors will
have to be assisted a.board or actunﬂy ‘hoisted
aboard.; Forsthis rea,son all SAR vessels and

~ SAR boats should be equipped and preparad

to lift survivors from the water w1thout expect-
1ng a.ny help ffom the survlvdrs

Reuue Melhpds

There are. numerous methods for rescuing

_ survivors that may be used by SAR vessels.
“The 1most commonly used-methods are listed

in this section, and are generally grouped as:

‘Reacue of survivors in the water; and rescue
" of " survivors directly from their distregsed

vessel. When rescuing persons from the.
the following methods are mogtused: . . -
Ship alongside/swimmet:. -, ;4
- Ship a.Iongsule/ line thrower:.

mier
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Ship alongside/small boat.
Ship circle/trail line.

The most commonly used methods for rescu-
ing personnel who are still aboa,rd distressed
vessels are:

Ship to ship/direct.

Ship to ship/raft haul.

Ship to ship/raft drift.

Ship to ship/small boat.
Ship to ship/haulaway line.

976 Rescue by Boat .

‘When survivors are located on lakes, sheltered
waters, rivers, or coastal areas, rescue will often
be made by fast boats of limited range based
close to the distress scene or by pnvate boats
operating in the vicinity.

Since boats are genérally small in size and
may not be able to take all survivors on board
at one time, a sufficient number of boats should

be dispatched to the distress scene. When: this -

is not possible, each boat should deploy its raft/
rafts so that those survivors that cannot be
taken aboard immediately can either be towed
ashore, or be kept afloat while they await their
turn or the arrival of another boat. If survivors
must be left behind, crews should ensiire that
they are made as secure as the circumstances
permit,

Assistance to an aircraft that has crashed or
ditched on the water will generally consist of
transferring personnel from plane to boat and
picking up survivors from the water or life-
rafts. It may also include the towing of an air-
craft that is disabled on the water.

977 Coordinated Helicoptorl Boaf
Rescues

Occasionally both a SAR heliwpter and a
SAR boat will be dispatched for a rescue op-
- eration. The general rule is, the first rescue nit
to arrive in the immediate vicinity of the sur-
vivors will make the first attempt to rescue. - ;.

When the helicopter arrives first and com-
mences its rescie attempt, the boat should take
position upwind of the helicopter in the 2 o’elock
position at a safe dista.nee and stand by as a
backup. a

If for any reason, the helicopter must abort
its rescue attempt, the pilot will depart the im-
mediate area of the gurvivoer and signal for the
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bpat to move in and make its rescue attempt.
Hehoopters may turn out the anticollision rotat-
ing beacon to indicate that they require boat
assistance or are unable to complete the rescue.
In certain operations where helicopter and boat
coordinated rescue can be foreseen, specific sig-
nals may be prearranged.

The boat must be careful not to cross over the
helicopter’s hoisting cable, not to cross between
the survivor and the helicopter, and to always
gtay within the pilot’s range of vision.

If the boat arrives first and makes the res-
cue, it will sometimes be wise to make a further
transfer to the helicopter in order to effect a
more rapid delivery of survivors to medical
facilities,

978 Underwater Rescue
a. Military Submarine Rescue

The U.S. Navy has the responsibility for, and
the faclhtles for, military submaring rescue and
recovery. The orga.mzatlon and procedure for
submarine rescue is described in the USN Ad-
dendum to this manual (NWP 87A Add). The
function of the normal SAR orgamzatlon in
these efforts is to lend all the support of the
organization as is necessary and possible.

b. Civilian Submersible Rescue

The term submersible is usually used for those
underwater craft which are designed for other
than combat purposes. If a submersible, op-
erated by or for the Navy is in distress, the same
procedure will be used as for submarines. If
the submersible is operated by civilian organi-
zations, the SAR coordlnator can obtain the use
of the Navy’s submarine rescue capablllty by
requeating the Chief of Naval Opemtmns to de-
clare. SUBMISS/SUBSUNK This will put
the Navy s gubmarine resctie forces into operti-
tion, Specific, procedures are contained in U.8.
Coast, Guard COMDT INST 38130.7 series and
U.S. Navy OPNAV INST 3180.4 series. Addi-
tional assistance may be obtained from the
civilian operating agency of the distressed
submergible. '

. The use of civilian submersibles is a relatively
new development. Detailed rescue procedures
and specific rescue facilities for use with them
have not been refined as yet. In general, the pro-
cedure that promises the most success for sav-



ing lives in the relatively short time available
for rescue is the raising of the entire submersi:
ble. Until more experience is gained there will
be a premium on good judgment and ingenuity
in any specific instance where rescue from a sub-
mersible is required.

979 Rescue by Land SRU

Rescue procedures used by land SAR units
are dictated by the wreckage within which sur-
vivors may be trapped, by the rescue equipment
available, by the environment of the rescue site,
and by the experience and training of the mem-
bers of SRUs. Most of the established land
SRUs are specialized in only one area of rescue
operations. These may be mountain rescue, ava-
lanche rescue, cliff rescue, desert rescue, aircraft

crash rescue, collapsed building rescue, motor
" vehicle wreck rescue; and many others, The res-
cue techniques employed by each: spema.hzed,
team are 31m11nr, and involve an immediate ex-
traction of survivors from some, entrapment or
hostile environment.

980 EMERGENCY CARE

Emergency care is provided to rescued sur-
vivors from the time of rescue to the pomt. of
safe delivery.

a. Ernargen:y Care Evanh

There are seven specific events which may oc-
cur sequentially during emergency. care. These
are: triage (the sorting and assignment of pri-
orities for attendance, care, treatment and
transportation of survivors), giving first aid
and emergency care to stabilize the survivors’
condition, survivor debriefing, transport to a
safe delivery point, life support during trans-
port to. insure that injured survivors’ stabilized
.condition is maintained, transfer/delivery of
- survivors to the salected:safe delivery point; and

briefing of appropriate recelvm_gl a.uthorltles at
the selected: safe dellvery pomt .

b Dagreo of Ernargancy Curo

The degree of émergency care. reeeiVed by
survivors is continually upgraded as the SAR
mission progresses, The dlffemng degrees ame

- L. Self help.”

"2, On scene care by rescue units.

" 3.'En route careé by transporting fwclhty‘

- “pecomplished .when' limited medioakigersonngl, .
: SuPPlleswand: equlpment. are, avw}ﬂa‘b i),
| hrﬂ'ﬁvnuﬂ%bﬁr of. lmured aonst, be emol

i

4. Hospital care at delivery point.
981

Triage is the process of sorting survivors and
assigning them priorities for emergency care,
treatment, and evacuation.

Any situation . producing more than one
casualty presents the problem of triage to the
individual ‘who must initiate emergency care,
A priority treatment order must be established
if maximum use is to be made of available re-
sources. A rapid assessment of injuries and
mental classification of all survivors is required
to determine the order in which treatment will
be administered, and evacuafhon will be
commenced.

Triage

a. Triage Groupmgl

Generally, five types of casualties can be
‘noted. following -any situation mvolvmg large
numbers of casualties. These are:

-1, Growp I Those survivors with e1ther mini-
mal, simple first aid type injuries amena.ble to
‘self care or no injuries at all.

- 2. Group Il. Those survivors whose injuries
will require - trained medical care but whose
treatment may be delayed with little added risk.

3. Group lll. Thoss survivors with significant
injuries whose ultimate recovery will be deter-
mined by the timely institution of proper initial
treatment. It is this group of survivers who
most urgently need competent emergency medi-
oal care and who will benefit most from it. '

4. Group IV. Those survivors whose injuries
are o critical that their chances for life would

‘be marginal even if an ideal medical treatment

sitnation .existed. Some medical 'tra.ining is
Tecessary in order to reoogmze survivors to-be
placed in this group.

~ 5. Group V. Those obv1ously decea.sed

b, Triage Objective

. This survivor -classification and tlea.tme.nt

: '.program has certain inherent compromises.

- Howaver, its objective is to restrict initial treat-

~ment efforts.to the simplest possible procedures
- for the greatest number of individuals withthe .

potential to survive. Sortlng of casuplties ig,n
dlfﬁeult problem, but it is a task which must’ be




982 SRU Procedures

The first thing o SAR unit does after arrival

at the scene is to insure that all persons trapped
in & hazardous environment have been rescued.
Survivor processing commences as soon as the
survivor comes aboard a rescue craft, or as soon
as the survivor is extracted from any wreckage
in which he may be ent.rapped The differences
in handling of survivors is dictated by the
amount of aid that can be provided by the SAR
unit to the survivor.

a. Survivor Processing

The following general procedures are recom-
mended for processing of survivors, Note that
the scope and numbers of casualties, the type of
SRU and the medical resources available will
dictate the extent of survivor prOOBSSmg which
can be accomplished.

1. Begin triage. Administer any lifesaving
first aid which is required. If survivor process-
ing tags are used, attach one to each survivor.
If not used begin medical log on each survivor.,

2. Account for all occupants of distressed
craft. Limited debriefing of survivors should be
conducted for this purpose as possible.

‘8. Complete triage and administer emergency
care within capabilities.

4, Report survivor status to OSC, initiate
steps to locate any missing survivors, and initi-
ate steps for evacuation if not already done.

5. Safeguard personal effects of survivors.

6. Examine personal effects of deceased per-
sons for identification purposes.

7. If on land and evacuation cannot be im-
mediately accomplished, establish the best pos-
sible camp for the protection of the survivors.

8. Preserve medical evidence, physical evi-

_dence, mail and classified matter for future
disposal and use.

9. More detailed debriefing of survivors
should be undertaken at an appropriate later
time for use in reports and use by accident in-
vestigation authorities. There is a particular
value to statements given by survivors shortly
after accidents occur which is sig'niﬁ'cant for
preverition of other accidents and for reviging

~ procedures. =

983 Administration of Emergency Care

Emeérgency medical care should be adminis-
tered whenever possible by a doctor, corpsman,
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emergency care SAR crewman, paramedic or
gimilarly trained individual. Other personnel
engaged in SAR should be trained in emergency
first aid in order to care for the injured when
trained medical personnel are not available.
This training should include the following gen-
eral areas:

(a) Cardiopulmonary resuscitation,.

(b) Shock.

(¢) Hemorrhage and other wounds.

(d) Fractures.

(e} Spinal injuries.

(f) Burns.

(g) Heat stress and dehydration.

{h) Hypothermie and other cold injuries.

(i) Multiple injuries.

984 Survivor Emotions

SAR personnel must be alert to the psy-
chological condition of the survivors. Such fac-
tors as grief, despair, or the ordeal of survival
may cause the survivors to manifest irrational
behavior siuch as neglect of personal safety, at- -
tempts at suicide or other irrational acts both
during and after the rescue. Rescued persons
should not be left alone, especially if injured or
showing gigns of physical or mental exhaustion,
Both the physical condition and the mental con-
dition of each survivor should be taken into
consideration. It may be possible for an unin-
jured survivor to be on the verge of a complete
mental collapse due to his basic makeup or oc-
currences he encountered or witnessed during
the accident. This condition could cause the
survivor to go into a state of uncontrollable
shoclk. :

Handling survivors who have just lost theu-
loved ones or friends in a disaster requires sensi-
tive understanding from others. Most people
go through three periods of grief: shock, suf-
fering, and recovery. The time spent in each
period varies with the individual, ranging from

‘days to-months. In general, SAR personnel will

be involved while the survivors are in varying
levels of shock and suffering. Generally a sur-
vivor in a condition of shock due to grief will
perform actions mechanically, doing only what
he has to do—if that much. A survivor in the
suffering period starts to perform actions he is
forced to do by either convention or his own
restlessness. As he grows bolder he will venture
away from the surrounding security offered by
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others. He then enters the recovery period in
which his actions are of his own fres choice.

Survivors who are rescued from disasters at
gen may take several days to be transported by
ship to a safe delivery point. For.this reason it
is possible that SAR personnel may be required
to handle survivors in both grief periods of
shock and suffering. In general SAR personnel
must render sympathetic understanding, should
be empathic, and should be quietly present to
be of value to a grieving individual.

Survivors may find a great need to talk of the
person or persons they have just lost, Therefore
SAR personne] should above all be good listen-
ers. Allowing the survivor to talk of his loved
one will do much to hasten his recovery. Sur-
vivors who have lost loved ones should not be
léft alone; if at all possible. Under these cir-
cumstances, survivors will normally feel .a
strong need to cry to reléase their tense feelings
and emations, and should be allowed to do so.
' 'Whén encountering survivors who are under-
going violent untuliness ‘such that they may
cause injury to themselves or others the follow~
mg actions are recommended :° : '

(a) Assign a man to wbtend the * BuI'VIVOI'
continuously.

(b) Strap survivor to htter or bunk securely
His arms, legs, chest, waist, a.nd knees should be
strapped securely.

(c) If suffering from oonvulslons, a rol]ed-up
handkerchief or similar ‘device between:'the
teeth may prevent biting of the tongue.

(dy Obtain medical adviee in respect to medl- '

cation that- m1ght be helpful RIS

¢ i

985 Survwor Debnpﬂng

There are four-main inte‘rest areds that:sir-
vivors should be debriefed about: Thesé:&re:
Self-help medical treatments, other survivor/

occupant information, survival experiences,and

acc1dent cause/preventlon

" The first thing. survivors should be questloned

about i is whether any self-help’ emergencv medi-
" cal care has been rendered to themseives, and

partl\cularly if they have taken any medication.
Ifa survivor has a'past history of a partlcular
_‘type of recurmng dlsease, such as hedrt trouble,
) dlabetes, epllepsy, or Blm]lﬂ.l‘ condltlon, thls

-or in the medical log entry on the person. Thls

is for the information of future attending
medical personnel. '

The next thing the survivor should be ques-
tioned about is the total number of occupants in
the distressed craft, the possibility of other sur-
vivors being unaccounted for, and any leads as
to their wherecabouts. This is.of particular im-
portance in cases involving bailonts of multi-
seat aircraft in which survivors may be scat-
tered some distance apart. Usually when bailout
is required and circumstances permit, the pilot
of an aircraft will place his aircraft into a circle
while all of his crew bails out. He will then
straighten out the aireraft in a direction away
from those in hls crew who have bailed out and
then will bail out himself. In a case such as this
it is important to kmow how many occupants
actually left the aircraft, and whether or not
it was in level flight or in a bank at the time of

_brulout Ad(htlonal 1nforma,tlon such as bail-
‘out altitude and ‘position is important in de-
termining the probable surface datum for gab-

sequent search ‘sfforts. Flgure 9-42 is a form

“which can be used for survwo’r débrleﬁng dfter
bailout a.nd ‘figure 943 is one whmh can be udéd

for marine casualties.

'The third area of questioning is dela.yed until
survivors are adeqabely cared for and rested.
In this case the survivor is questioned about his
experiences dunng the survival, search, and res-
cue phages. By explammg his experiences he

‘may aid the SAR System in evaluating its ef-
: fm{twenqss and ,other performance factors.

The fourth area concerns pertirtent factors
that caused the accident to occur, This is usually

~developed during the. accident investigation,
_although any statements made to SAR person-

nel may be of great value to the accident investi-
gation, The purpose of thig type of questioning

.is to prevent future accidents of a similar nature
. from occurring.

a. Survivor Dehriefing Kit ;
Just as survival often depends upon the avail-

" nlnhty of a survival kit, successful debriefing
* will often depend upon the availability and ef-

foctive use of a survivor debriefing kit. The klt

should contain at least the followmg '

. 1. Survivor debriefing forms.
2. A small, portable tepe recordq"
8. Asimplecamera, 7.
4. Soratch pefds ‘bwllpoinis

ma.t'ker pens. :




The survivor debriefing form should permit
the gathering of data important for SAR plan-
ning in the immediate future. It should en-

able the questioner to ask a logical and orderly

set of questions without omitting any essential
information. Its use will also provide an on-the-
spot record of information which might be for-
gotten prior to the completion of the mission and
its documentation. It should be a short self-
explanatory form and should be eventually filed
in the SAR mission documentation folder. Tape
rocorders range in size from subminiature to
- Jarge fixed models. A small, portable recorder
should be chosen for its compactness, battery
operation, ruggedness, and all weather protec-
tion. Tape recorders provide a permanent rec-
ord of information obtained during the debrief-
ing, or immediately after if summarized by the
questioner. They permit a faster debrleﬁng
which will reduce fatigue and help the survivor
maintain continuity of thought. Using a tape
recorder will also interfere the least with any
emergency medical care which is being admin-
istered to the survivor at the same time.

The camera is used as a third permanent rec-
ord of the distress situation. Camera sizes and
types vary eonsxdera.bly, but generally a rugged,
s1mple, compact type is best suited, If no camera
is available at the distress scens, and the loca-
tion is on land, the scene should be ‘sketched
showing all pertinent data, such as wreckage
location, terrain scars, survivor and occupant

locations, and the direction of magnetm or true
north,

b. Debriefing Techniques

Since about 60 percent of all survivors will
have experienced injury and all the sur¥ivors
will have just been through a ha,rrowmg expen-
ence, it is likely that all survivors will be'in'a
state of shock. Care must be taken to avoid
worsening a survivor's condition by, excessive
questions,

If the survivor is frlo'htencd or exclted -the
questioner should consider the survivor’s state-
ments with respect to the situation as he observes
it. The validity of answers from such a survivor
are questionable at best.

The questioner should ask questlons in a calm
voice and adjust his pace to that of the survivor.
He should avoid putting words in the mouth of
the survivor. He should explain that the infor-
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mation sought is essential for the success of the
present SAR mission or may be of great value
in future missions.

The key element in survivor questioning is
the interviewer. He must at all times be consid-
erate, tactful, sympathetic, calm, authoritative,
and kmowledgeable.

990 SURVIVOR TRANSPORT

After location, rescue and the initiation of
emergency medical treatment of the injured sur-
vivor, medical evacuation (MEDEVAC) to a
medical care facility must be accomplished.
Since this is usually accomplished by using the
most expeditious means of transportation avail-
able, the injured survivor is.often subjected to
aerial flight. Medical evacuation may also be
indicated in cases of sick or injured persons on
ghips or in isolated areas..

When relying on medical advice from doctors
who are not well versed in operational medicine,
it is necessary for the operational authority to
explain to the doctor in some cases, the opera-
tional hazards involved so that a decision can
be reached as to whether a medical evacuation
may do more harm than good. One of the most
common, types of medical situations encountered
by SAR personnel is the evacuation of a “heart
attack” victim from a ship or remote area. If
the victim is suffering from the condition known
a8 myocardial infarction, the basic principle in
the immediate care of the patient is to allay
apprehension. Transfer of such a patient to a
helicopter or small boat. may produce sufficient
apprehension to cause the death of the patient.
Therefore, operational authorities should advise
the consulting doctor of the fear inducing nature
of any operation which is necessary if the pa-
tient is to be evacuated.

991

In any evacuation at sea, the primary control-
ling factor is distance. Generally the evacuation

Evacuation From Marine Craft

- will be by helicopter unless the vessel is in

coastal waters within range of SAR boats. The
maximum radius of action of helicopters is
decreased by wind, weather conditions, and
added weight factors. Only under the most
favorable conditions would maximum radius of

" action distances be attempted.



Survivor Debriefing Form {(Aircraft Bailout)

1. Aircraft type and number

2. Dateftime of leaving aireraft

3. Position of aireraft at time of jump
4. Height.of aircraft ———_

. Course of airoraft ...

5
8. Trueairspeed
7

. Afreraft inlevel flight or bank
If in bank, degree of bank

~ 10. Total number of occupants

-3 =) 3 =) 3 ~8 0 ~3 3 D ~3 0~}

14. Compartment(s) occupied by missing men
18. Did missing men leave the aircraft

19. Range on radarscope

20. 'Was radar picture clear

. 21. Clothing worn by missing men

23. Was emergency seat pack worn __......
24, Werelife vests worn i

28, Were any type of survival kits dropped

28. Exaot position of landing after jump.

28, Sketch distress scene on reverse.

29. Survivor'’s name and crew position

Iatitude longitude
above sea level sbove terrain
Magnetic True
8. Wind velocity at height of jump and method of caleulation
9. Compartment of aircraft ooccupied and exit used in jumping
11. Names of others present in compartment at jump time

12. Order of jumping from compartment occupied — . e
" 13. ¥f known, did all those occupying compartment leave the airoraft ... ~ If not, how many got out e ... ?
?
?
18, Time interval between first and last man leaving your compartment 7
17. Method of navigation immediately prior to abandoning aircraft ?
18. Was radar being used to assist in navigation T
?
e L ?
S ?
22. Was any type of exposure suit worn or carﬂed ?
Ifso was it maﬂne orland kit : ?
»
?
A ?
27. Remarks or additional information’ likely to a.saist ln location of mlssing meén ?
T
?

F1oURE 942

Normally the' SMC controlling the mission
will request the vessel to divert and head for a
certain position or port. The soonerthe vessel
acknowledges by message that he will divert
and gives higrestimated time of arrival at suech

a position, the sooner the helicopter flight: can-.

be planned and lauched. If the vessel is already
within range of the helicopter, it ia still neces-
sary for him to divert in the direction: of the
“helicopter’s departure pointto: expedlte the Te-
- moval of the patient. - ' w & sindg

A fixed-wing aircraft may also be-dlspa,tehbd

 to sérve as escort, navigation aidy and communi-

“cation telay unit for single- engine helicopters.
_The véssel ghould provide as accuraté a position
*'ag -~ possible, time ‘ of “position, - course, speed,

" weather arid sea conditions; wind direction, and

I vélocity) Also: the medical information on:the

 patient should includecvhether heis ambulatory

Gl

Deabriefing Officer -

or-not. SAR helicopters do not normally carry
a stretcher, therefore if one is needed, this in-
formation should be obtained prior to dispatch-
ing the helicopter so one can e placed aboard.

After the helicopter has departed its base, the

«vepsel should be advised of its estimated time

of arrival (ETA). The vessel should stand a

continuous radio guard of 2182 kHz or any other
- Hreqilbifity specified if 2182 18 not available.’ Tt
“is ‘fiiost “probablé that initial communications
#Will: be -establishied with the fixed-wing escort

and later with the helicopter as it gets closer.
Frequent transmissions may be requested from

the ship for homing: purposes. -

“'When personnel are removed from vessals 1t

s necessary that.all immigration,’ quarshtitle,. .
-and cistoms laws are observed. Therefove agen- .
cies-concerned with these latv s*are*nerinallymd- L
vised in’ addltxon to: pttblit: eadth semﬁesuwnd, e




Survivor Debriefing Form (Marine Casualty)

. Type oraft and number

Initial Questioning

. Dataftime of casualty

. Location of casualty

. Nature of casualty

. ‘Total number aboard

. Number of known dead

N Y D =)

e - = N - U

. Number of other known survivors:
On damaged oraft

In lifeboats

In Hferafts
In water with lifojackets

epeop

In water without lifejackets

8. Description of survival cvaft launched

9. Detection aids available to survivors

10. Environmental protection (clothing or devices) available to aurvivors
11. Other information helpful for location and rescue of other survivors

L e B e 2T

Subsequent Questioning

-

life preservers, or combinations thereof)

. Names of persons in vicinity of the survivor at the time of abandoning ship ' . ?
. Type of litesaving equipment used (lifeboat, inflatable or rigid re.ft llfeﬂoat buoyant apparatus, ring buoy,

. How long was survivor in water

. Did a personal lifesaving device (life preserver, ring buoy) ald or hinder in any way his chance of survival _..___

. At what point was the device donned or grasped

). Was the device difficult to manipulate

. Any suggestions regarding device

. How long did it take to abandon ship after the decision to do so was made

. Serviceability of the equipment at the time it was used
. Clothing worn by survivor and protection afforded from exposure by the lifesaving equipment oo s

i

ﬂﬂ-—aﬁ-—a-@-\:—eq.—e

?

. Personal injuries caused by lifesaving equipment

3
4
5
8
7
8
9. Difficulties, if any, with the launching of lifeboats or liferafts
10
11
12
13

. 'Were distress signals used as an aid in showing the survivor(s} location? Include their description, effectivenens
?

and the times {(day or nlght_.) at whioh they were used

14. A description of any malfunctions of the lifesaving equipment with a description of its possible cause

?

- 15. Btate recommendations for improvement of the equipment. or the need for more, less or other tyoes of equip-

: ment
16. Was. the lifesaving equipment. used in any uhugsd way t.hat. aiﬂéd in thesrasous of prevented ihjuries to ‘the
‘purvivors .. e ‘ ?
17. Were the means of egrens on t.h.e strloken Veaael to its lifeboat stations adequate — - PR

the vesstl’s owners or agent. If the patient evacu-
ated is-of foreign nationality, then his country’s

- embassy, consulate, or consular agent must also
‘be notified.

If the vessel is far at sea, MEDEVAC's are
often accomplished successfully by another ves-
sel. Ocean station vessels or Naval vessels may
be diverted to effect the transfer. Usually these
are selected if they have a medical officer on
board. However, there are times when they are
used because they aré the most convenient means

Amand: 1

Debrisfing Officer

of tmnsportatlon. Other merchant vessels with
doctors or.superior medical facilities may be in
the vicinity, providing a means of transferring

.the patient to a ship which can provide medical

treatment. Or; the patient may.be transferred
from an outbound merchant vessel-to one Wh:ch
is. inbound..The Automated. Mutual-nssistarice

Vegsel Rescue (AMVER) system can be of
- great help in finding a suitable merchant vessel

for transfer, In dealing with merchant vessels
for MEDEVACs, the SAR mission coordinator



acts in the role of an intermediary. He cannot
direct merchant vessels. The procedure which
should be used is: Provide the master of the
ship with the patient with available informa-
tion about ships in his vicinity which can help,
and recommend that the master communicate
directly with the selected ship so as to make
mutually satisfactory arrangements with the
other master.

992 Evacuation From Land Areas

Evacuation of survivors will be relatively
simple, if they are located in an area where
medical and rescue facilities are available lo-
cally and where aerial, road, or water transport
is possible. If it is possible to evacuate the sur-
vivors by air, the rescue party should select the
most degirable landing area for a fixed-wing
aircraft, or a landing or hovering site for a
helicopter, and then clear it of brush, rocks or
other hazards and mark the landing site. Ap-
propriate ground/air signals should be pre-
pared in case radio contact is lost with the air-
craft,

If, because of the condition of survivors, time
of day, weather conditions, or other reasons,

“early evacuation is considered undesirable, camp
should be established in as favorable a site as
possible, The gite should afford protection from
the elements, tide-rise or river floods, and from
dangerous animals or reptiles. It should also be
close to aircraft-landing or supply dropping
zones, sources of fuel and potable water, and to
the planned evacuation route.

If AIRMEDEVAC is not possible from the
distress scene, the evacuation will have to be
made on foot to a place from which aerial, road
or water transport can be provided. The land
SRU/ground party must evaluate the possible
methods of overland travel during their stay at

- the distress scene. Routes to possible connection

points with transport facilities must be selected
with care and made known to the SAR mission
coordinator. This will simplify the provision of
continuous aerial coverage and support, and en-
able the party to be supplied frequently from
the air with food, water, and medical supplies,
so that they need not carry large and heavy
loads of essential items. Additional factors to
be considered in route selection are ease of
constructing new shelters en route, ease of

- 9=91

travel, expected weather, location of food and
water, mode of transportation, and number and
condition of land SRU members.

Before the decision is made to remain or to
depart the distress scene, the following factors
should be considered :

1. The condition of the survivors.

2, The practicability of acrial evacuation
(particulully the availability of suitable land-
ing or hovering sites for fixed-w 1ng aircraft or
Lelicopters).

3. The mode of overland travel (motor1zed
foot, snowmobile, sled).

4. The number and condition of land SRU
members

. The ub111ty of the party to give medical
attentlon to survivors en route,

6. The difliculties that are likely to be encoun-
tered (i.e. provision of shelter, food, water,
weather, conditions, ete.).

7. The methods of maintaining communica-
tion with the SMC.

The medical effects of travel must be weighed
against the comfort and quality of care possible
at the incident site. Hasty decisions to travel
before the survivors are fully capable of travel
may cause more harm than good, and may often
sever the line of communication and resupply
with support forces.

_Single file is usually the best method of ad-
vancing through bush and the greatest care
should be taken that the party stays together.
Howover, if the party must spread out, such as
to find a trail, constant contact must be main-
tained. If it is forced to divide, such as to give
seriously injured survivors a day of rest, each
section should be placed under the charge of a
competent leader.,

993 Transportation of Bends Victims

SAR authorities are often called upon to as-
gist victims of the bends { Aeroembolism ), usual-
ly recreational divers. These persons are suf-
fering from a farming of gas bubbles in the tis-
sues. It is necessary to get them to a hyperbaric
chamber as soon as possible in order to properly |
decompress them and eliminate the gas bubbles,
A listing of hyperbaric chamber locations is.|
contained in a Directory of World-Wide, Shore |

Based Hyperbaric Chambers (Volume I, T8, |

and Canada; NAVSHIPS 0094-010-4011 s
Volume II, Other than U.8: and Cariade, ‘T.A.V :

g Aﬁmnua;az.e'_,'




SHIPS 0994-010-4012). These volumes can be
obtained from Commander, Naval Sea Systems
Command, Navy Department, Washington, DC
20362. If no hyperbaric chambers are readily
available, consideration should be given to the
use of the decompression capability of Navy
submarines if they are available.

Since the bends is caused by gas bubbles in
the tissues, increases in altitude can aggravate
the condition of the patient. Air transportation
must therefore be conducted at the lowest pos-
sible altitude. When available, a portatable
hyperbaric chamber should be carried by the
aircraft and the patient treated while en route.
Personnel qualified in the operation of the port-
able chamber should accompany it to the scene.

If pressurized aircraft are used, cabin pressure.

shall be maintained at sea level (not at the usual
8,000 feet). Administration of oxygen during
transportation, if possible, is recommended.
While transporting a bends victim he should be
kept lying down, feet slightly higher than his
head, with his body tilted 20° to the left side.
He should be kept warm and his condition must
be constantly monitored.

A more complete discussion on the treatment
of diving casualties is given in the U.S. Navy
Diving Manual, NAVSHIPS 0894-001-9010
(available from Commander, Naval Sea Sys-
tems Command) and the National QOceanic and
Atmospheric Administration Diving Manual

(available from the Superintendent of Docu--

ments, Government Printing Office, Washing-
ton, DC 20402, Stock No. 008-017-00283).

Amend. 3

994 Ambulance Service

When a patient is not delivered dlrectly toa
medical facility, the SMC should make arrange-
ments for a suitable ambulance to meet the
transporting facility at its point of arrival,

995 Survivor Delivery
a. Briefing of Receiving Facility

When survivors are delivered to a medical
facility, the person in charge of the delivering
unit should provide information on all first aid
and emergency treatment given to the survivors,
The degree of this bricfing will depend upon
the medical competence of the personnel who
administered emergency treatment. A unit with
a doctor aboard will be able to provide much
more detailed information than a unit which
was only able to provide first aid. Among. the
important information which should be trans-
mitted are:

1. Type of injury or condltlo.n suffered by the
patient,

2. Treatment glven

3. Medications given (a.mounts and times
when administered).

4. Times when tourniquets, sphnts, or com-
press bandages were applied.

b. Medical Rei:ord 'Delivery

The survivor processing tag, medical logs,
and: any other medical records pertaining to the
survivor should be delivered to the medical per-
sonnel of the receiving hospital,



