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Document Control 
The Document Control Department traces the holder and location of each manual through an individual Copy 
Number. The records we hold determine where updates are sent to. Therefore, DO NOT pass manuals to other 
holders or bases without first contacting the Document Control Department in Aberdeen. 

If a manual is no longer required, please contact Document Control before taking any action. 

Contact: globaldocumentcontrol(a)_bristowgroup.com.

Copyright 
© 2024 by Bristow Group. 

This document contains proprietary information of Bristow Group. Any use of this document without express, prior, 
written permission from Bristow Group and / or its affiliates is prohibited. 

Reviews 
This document shall be subject to a review to ensure that the content remains accurate and best reflects current 
practices and understanding. The Document Owner is responsible for prompting relevant personnel and 
departments to review their documents for accuracy and consider whether any changes, additions or removals are 
required. References should be checked to ensure that they continue to direct the reader to the intended 
destination. 

The review should be carried out for the date listed on the front page. The review does not preclude the need to 
otherwise keep this manual updated. Amendments should be submitted at any time it is realised that a change, 
addition or removal is required. 

Reproduced Content 
Any maps, charts, etc reproduced in this document are for information purposes only and are not to be used for 
flight planning and navigation purposes. 
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Acronym Acronym In full 

ABCs Anchor, Belay, Climber 

A/C Aircraft 

AEO All Engines Operating 

AGL Above Ground Level 

AGP Aerosol Generation Procedures 

AoB Angle of Bank 

AUM All Up Mass 

AW Agusta Westland 

AZ Azimuth 

BAR ALT Barometric Altimeter 

BH Black Hot 

CAS Crew Alerting System - AW1 89 

CCT Circuit 

C of G Centre of Gravity 

CG Coast Guard 

CHOV Crew Hover 

CRT Coastguard Rescue Team 

CRV Child Rescue Valise 

DF Direction Finder 

DLH Double Lift Harness 

DPBL Defined Point before Landing 

DRT Direction, Range, Tendency 
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ELT Emergency Locator Transmitter 
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FJ Fast Jet 

FLIR Forward Looking Infrared 

FMS Flight Management System 
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FOD Foreign Object Damage 

FODUO FOD-Obstacles / Obstructions-Downwash Hazards — 
Under-shoot / Overshoot 

FOV Field of View (NVG) 

FRSM Fluid Resistant Surgical Mask 

FT Feet 

GPS Global Positioning System 

3Hs Hazards, Heading, Height 

HEC Human External Cargo 

HHCO Hook Hoist Change Over 

HOGE Hover Out of Ground Effect 

IAMSAR International Aeronautical and Maritime SAR 

IAS Indicated Airspeed 

lAW In Accordance With 

I/C Intercom 

IMC Instrument Metrological Conditions 

IPC Infection Protection Control 

IR Infrared 

IRB Inshore Rescue Boat 

Kts Knots 

LHS Left Hand Seat 

LOS Line of Sight 

LRF Laser Range Finder 

LSC Lifesaving Systems Corp. 

MFD Multi-Function Display 

MFOV Medium Field of View 

MGB Main Rotor Gear Box 

MLA Mean Line of Advance 

MMS Mission Management System (AW) 

MOD Ministry of Defence 

MPOG Minimum Pitch on Ground 

MRT Mountain Rescue Team 

MTI Moving Target Indicator (Merlin) 

NATO North Atlantic Treaty Organisation 

NFOV Narrow Field of View 

NHP Non Handling Pilot 
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Acronym Acronym In full 

NVG Night Vision Goggle 

o2 NRB Oxygen Non-Rebreather (trauma mask) 

OEI One Engine Inoperative 

OEM Original Equipment Manufacture 

OGE Out of Ground Effect 

OMS Operational Management System 

PC2 Performance Class 2 

PF Pilot Flying 

PHLD Position Hold 

PLB Personal Locator Beacon 

PM Pilot Monitoring 

PPE Personal Protective Equipment 

PRT Power, References and Turbulence 

QRB Quick Release Box 

RADALT Radio Altimeter 

RALT RADALT Hold (Sikorsky) 

RFM Rotorcraft Flight Manual 

RHS Right Hand Seat 

RHT RADALT Hold 

RIPS Rotor Ice Protection System 

RNLI Royal National Lifeboat Institution 

RoC Rate of Climb 

R/T Radio Telephony 

5S Size, Shape, Surrounds, Surface, Slope 

SAROPS Search and Rescue Operations 

SICP Standard Infection Control Procedures 

SOP Standard Operating Procedure 

SPOA Single Point of Attachment 

SS Sea State 

SSK Stainless Steel Karabiner 

SWL Safe Working Load 

TA Technical Crew Activities 

TC Technical Crew 

TCI Technical Crew Instructor 

TFU Turret FLIR Unit 

TGB Tail Rotor Gear Box 

TI Thermal Imaging 
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TV Television 

U/S Unserviceable 

UTFN Until Further Notice 

VHLD Vertical Hold 

VMC Visual Metrological Conditions 

Vstayup 2.5minute OEI horizontal flight 

VTOSS Take-Off Safety Speed 

WFOV Wide Field of View 

WH White Hot 

W/Op Winch Operator 

WTR Winch Trimmer 
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1 ELECTRO-OPTICAL AND ELECTRONIC SEARCHES & 
HOMING TECHNIQUES 

This section covers: 

• Electro-Optical (`FLIR') Searches, 

• Electro-Optical (TV and LOW Light TV), 

• Electronic Searches, 

• Homing Techniques. 

1.1 Electro-Optical ('FLIR') Searches 
The FLIR (Forward Looking Infra-Red) system is a Thermal Imaging (TI) sensor that is capable of highlighting the 
energy differential between a target and its surrounding environment. 

• The amount of energy radiated by an object wil l depend partly on the temperature of the object, but also on the 
physical characteristics of the object in question. 

• In contrast to visual / NVG / TV systems, which rely on intercepting reflected visible light, thermal imaging 
systems work by detecting the infrared radiation (IR) that is emitted by all objects. 

• The propagation characteristics of IR radiation are different to that of visible light, so for this reason, 

• The search heights, 

• The speeds and 

• The techniques required for FLIR searches are different to, and not always compatible with, those 
techniques required for visual / NVG searches. 

• However, the FLIR system can be used as a back up to visual searches and vice-versa. 

• Generally, FLIR performance at night is better than by day. 

• FLIR is particularly effective on cold clear nights where there is a clear radiated energy differential between a 
target (such as vessel or person) and the surrounding environment. 

• Thermal Imaging is dependent on: 

• The radiated energy output of the target, 

• Target size, 

• Aircraft height and 

• Speed. 

• The thermal/energy contrast between a target and the background is crucial to the success of the search — a 
target with characteristics similar to the background is unlikely to stand out particularly well when compared to 
a target of high energy output. 

• FLIR effectiveness is also adversely affected by: 

• Rough sea conditions, 

• Fog, Mist and Rain 

• But can prove beneficial in hazy conditions. 

In particular the following factors are relevant when considering the viability of a FLIR search over a visual 
search. 

1.1.1 Target Characteristics 

All objects have a different rate of absorption and release of IR radiation. 

For example: 
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• A rough, rocky surface (such as concrete or rocks) will emit more radiation / energy than a smooth metal 
surface at the same temperature. 

• The result of differing characteristics is that a highly emissive background (rocky surfaces or cliffs) may well 
mask any potential target as the background is emitting more energy than the target itself. 

• Furthermore, thermal imaging is only 'skin deep' and cannot 'see through' clothing, so if a target is clothed in 
radiation retentive clothing (e.g. 'bivvy bag'), they will present a different thermal image to a target clothed in 
Gore-Tex. 

• Similarly, a target wearing a wetsuit wil l present a different image to that of a target wearing only swimwear. 

1.1.2 Diurnal Effect / Thermal Crossover 
Objects warm up during the day as they absorb solar radiation and at night they release this radiation back into 
space. 

Therefore, twice a day (shortly after sunset / sunrise) targets can merge into the background or become poorly 
defined as target and background temperatures merge. 

1.1.3 Mist / Light Precipitation 
In light rain and mist conditions, targets without their own source of thermal output begin to wash out and become 
less well defined on the screen, thus reducing detection range and clarity. 

In conditions of poor visibility, it may be advisable to reduce the search track spacing, although in any given 
situation, manufacturer's data suggests that the thermal search should have a detection advantage over a visual 
search in misty conditions. 

1.1.4 Heavy Snow and Rain 
In these conditions the FLIR performance degrades significantly as the weather conditions worsen to a point where 
a "visual only" search should be considered. 

1.1.5 Industrial Haze 

In conditions where the visibility is reduced by industrial haze, suspended dust particles etc. the FLIR detection 
range will be far in excess of the visual detection range. 

1.1.6 Optimum Operating Recommendations 

Before commencing a FLIR search, a Non-Uniformity Correction (NUC) should be carried out. This process should 
be repeated at regular intervals (approximately every 20 minutes) during the search, or when the picture is seen to 
degrade. 

The system is capable of displaying the image as either white hot (WH) or black hot (BH). The operator should 
switch between these modes to ensure the best picture is obtained for the ambient conditions. 

Additionally, it is possible for the operator to override the automatic Gain and Level and manipulate these 
parameters manually. 

• Overwater, it is recommended that the system be left in automatic gain and level. 

• Overland, particularly during the thermal crossover period, it may be possible for the operator to enhance the 
picture using manual gain I level or utilise the Histogram gain / Exposure mode. 

• This is considered an advanced technique and should be done with caution, as there is the potential that by 
manually manipulating these parameters, a target could, in fact, go undetected. 

It should be noted that the maximum effective time frame for an operator to look at a FLIR screen while searching 
is in the order of 20 minutes. It is therefore recommended that the TO regularly rotate during a FLIR search to avoid 
fatigue and maintain maximum search effectiveness. 

Also, FLIR should not be used in isolation for judgement of distances. 
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1.1.6.1 Determining Target Position 

Discrepancies may be experienced between the camera, map and the radar data for a given point. It is 
recommended that the Laser Range Finder (LRF) is used to update the Line of Sight (LOS) data when undertaking 
a procedure calling for the most accurate information. 

When the LRF is fired it will update the LOS data (found in the top right of the screen) and give an accurate target 
position in the Target Data' box, see Figure 1-1. 

If the LRF guard is shut down, the Target Data' is removed however the update to the LOS data remains in place, 
see Figure 1-2. 

1.1.6.1.1 Active Geo-locating 

Figure 1-1 illustrates when the LRF is fired, the system will default into Active Geopoint mode which is much more 
accurate. 

- Use LRF to obtan S fait Rare 

-Use alt 

- Use lof 

-Calcula 

Figure 1-1 Active Geo-locating 

1.1.6.1.2 Passive Geo-Locating 

Figure 1-2 illustrates when the Camera Geopoint is selected it goes into Passive Geo-locating' mode. This mode 
throws up inaccuracies as it does not take into account sea levels or terrain. 

- Use a ltrtudefrom GPS or aircraft 

-Use Iook-arlefrom TFU 

Calculatetheslartt rare 

Calculatethetargetposrtion&altitude

room 

; 11* 

Figure 1-2 Passive Geo-locating 

1.1.7 FLIR Camera Search Guidelines - Overwater Search Patterns 

All over water searches should be conducted: 

• In wide field of view (WFOV), 

• Autoscan and 

• In a 60-degree sector aligned about the aircraft nose but noting that it may be necessary to offset the scan 
centre to account for aircraft drift. 
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The search pattern will be dictated by the situation. For example: 

• Searching for a man overboard from a ferry or a missing aircraft on a known track could be best accomplished 
using a track line search, whereas, 

• An area search for a drifting vessel / dingy may be best accomplished using a creeping line ahead or parallel 
track search pattern. 

The Autoscan preferences should be set in the MAIN MENU. See Table 1-1. 

Table 1-1 Recommended AUTOSCAN settings 

AUTOSCAN: Pattern AZ REDUCED 

Rate MEDIUM 

Ensure the SETUP SCAN values are set as follows: 

SETUP SCAN: AZ REDUCED VALUE 30 deg 

CENTER AZ 0 deg (unless offset required for drift, in which case this value 
should be adjusted to ensure azimuth is aligned with aircraft track 
NOT aircraft heading) 

CENTER EL -15° or - 10° depending on target (see Table 1-2) 

ELEVATION 0 deg 

MEDIUM RATE 10.0 deg/sec 

Table 1-2 FLIR Camera Search Guidelines for Thermal Searching Overwater 

Target Search Ground Track Camera Camera Field of View 
height Speed Spacing Depression Sweep Type 

Angle 

Man Overboard 500ft 55 — 60kts 0.5.nm 15° below 60° (30° Wide 
horizontal either side of 

track) 
Dinghy / Life rafts 500ft 55 — 60kts 0.5 nm 15° below 

horizontal 

Vessels: 

<25ft 500ft 55 — 60kts 0.5 nm 15° below 
horizontal 

25 to 40ft 1000ft 60 kts 1.0 nm 10° below 
horizontal 

>60ft 1000ft 80 kts 5.0 nm 

Guidelines for heights, speeds and track spacing for overwater FLIR searching, see Table 1-2. 

Once a target is found, AUTOSCAN can be overridden by either overriding with the thumb transducer or selecting 
CAGE. 

Medium and / or narrow FOV (MFOV, NFOV) should be used to establish the identity of the target and either 
WFOV quickly reselected to continue with the search, or the aircraft should be directed to establish an on-top fix. 

1.1.8 FLIR Camera Search Guidelines - Coastal and Overland Search Techniques 

During a daylight over land / cliff search, a visual search backed up by the FLIR / TV camera, is likely to be more 
productive than a FLIR only search; hence the aircraft should be optimized for visual search procedures. 

At night, FLIR is likely to be the primary overland / cliff search method and the aircraft should be optimized for FLIR 
search procedures, which, as noted in Section 1.1.1, are not always compatible with visual / NVG search 
techniques. In particular, the hover heights required for FLIR searching are significantly higher than those required 
for visual / NVG search procedures. 
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1.1.8.1 Cliff Searches 

When searching cliffs and coastline, the aircraft should be brought to the hover on the seaward side of the cliff at 
the search start point. General advice for aircraft positioning is: 

• Offset from cliff-' /4 - 1/ 2 nm. 

• Height — 500 — 1500ft. ASL, depending on vertical elevation of cliff and look down' angle required. 

• If the cliff is low lying or of a simple geographic disposition, then it may be possible to fly in a slow hover taxi 
and scan the cliff. 

• Otherwise, coming to the high hover and breaking the cliff down into smaller areas may yield the best chance 
of success. 

General advice for using fields of view: 

• Utilise WFOV for orientation, 

• MFOV for the bulk of the search and 

• NFOV for specific target identification, will give the optimal results. 

1.1.8.2 Overland Searches 

Techniques employed for overland FLIR searches will vary depending on whether the search is of an open area, 
wooded or line feature. 

`Open area' searches for missing people are extremely difficult; therefore it is essential to refine the search area as 
much as possible. 

To assist this process, 

A. It is important to gain accurate, up to date information regarding the search situation from the search 
coordinator via: 

• Airwave, Sat phone or, 

• Preferably, by rendezvousing on scene if at all possible. 

B. Offset — As required, but noting that the aircraft may need to be manoeuvred to allow the FLIR operator to see 
over walls, into ditches, etc. 

C. Height 500 — 1500ft noting that in contrast to the visual search, the TI system produces better results with 
increasing height, so generally 1000ft + will give the best results. 

D. Ideally the aircraft should be in the hover, although a racetrack or slow trickle may be used. 

E. General advice for using fields of view: 

• Utilising WFOV for orientation, 

• MFOV for the bulk of the search and 

• NFOV for specific target identification, will give the optimal results 

1.2 Electro-Optical (TV and LOW Light TV) 
In contrast to the FLIR system, which detects energy in the form of IR radiation, the electro-optic (TV and low light 
TV) work on reflected visible l ight hence is predominantly a daylight / low light search sensor. 

• In pure target detection terms, there is unlikely to be any significant detection advantage over visual / NVIS 
techniques. 

• However, use of the zoom facilities can be particularly effective in identifying a target at range. 

• The Electro Optical (EO) system zoom can also be utilised during daylight cliff searches to examine potential 
targets in closer detail, thereby negating the requirement for the aircraft to be manoeuvred to examine all 
potential targets. 
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1.2.1 Use of the Merlin MTI target detection software. 

To be issued. 

1.2.2 Line of Sight / Distance to Horizon (from IAMSAR Manual) 

Table 1-3 Line of Sight / Distance to Horizon 

Note: Line of sight (nm) = 1.23 x  Height 

Height (ft) Line of Sight (nm) 

500 26 

1000 37 

2000 52 

3000 64 

4000 74 

5000 83 

6000 91 

7000 98 

8000 105 

9000 111 

10000 117 

1.2.3 Electro-Optic System Deflection Tables 

The following information is provided for background information. At a given height A', a corresponding distance B' 
will be achieved at a set deflection, resulting in footprint width C' . 

A 
1 

1 1 
I I 
1 I 

1 1 

• • • • • . • .1...... . • . • • • • • • • • • • • 

I I 
I I 

B 

Figure 1-3 Footprint Determination 

Table 1-4 100 deflection from horizontal 

A (A/C ht.) B (Distance from A/C) C (Narrow lens) C (Wide lens) 

100ft 567ft 50ft 203ft 

200ft 1134ft 100ft 406ft 

300ft 1701 ft 150ft 609ft 

400ft 2268ft 200ft 812ft 

•••.•.•• 
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Table 1-5 50 deflection from horizontal 

A (A/C ht.) B (Distance from A/C) C (Narrow lens) C (Wide lens) 

100ft 1142ft 96ft 404ft 

200ft 2285ft 192ft 809ft 

300ft 3428ft 288ft 1213ft 

400ft 4569ft 384ft 1617ft 

1.3 Electronic Searches 
To assist ground-based search coordinators with gauging the impact of an airborne overwater search, crews are to 
use the following format when reporting their estimation of search effectiveness: 

Search Effectiveness Report Comments Notes 

Detection method(s). E.g., visual, FLIR, Radar, NVG, DF, etc. 

Assessment of effective sweep 
width (W). 

In metres or nautical miles. 

What could be seen at 0.5 W? E.g., objects such as seagulls, buoys, vessels, 
etc. 

Height and average 
speed of search. 

In feet and knots. 

Any restrictions or limitations? E.g., deviations from track, areas which could not 
be searched, or deteriorating conditions. 

Any other comments. 

1.3.1 General 

Distress beacons are carried by ships, aircraft and land parties and operate on one or more of the international 
distress, safety and calling frequencies. 

When activated to indicate a distress situation, they emit a characteristic signal. 

The signal serves, in the first instance, to alert to a distress situation and, during an ensuing electronic search, as a 
homing beacon. 

The equipment can be activated either manually or automatically as a result of immersion in water or on impact. 

The RCC shall use whatever resources are required to locate a distress beacon even if it is believed to be an 
inadvertent activation. 

1.3.2 Beacon Types 

Today's technology takes most of the 'search' out of search and rescue through the utilisation of satellites and 
evolved radio distress beacons. 

There are three types of beacons that are carried, and in some cases, are mandated by law, that can be detected 
by satellite: 

• ELT (Emergency Locator Transmitter) is the name given to an aviation distress beacon carried by aircraft; 
these operate on 121.5 MHz, 243 MHz and 406 MHz. 

• EPIRB (Emergency Position Indicator Radio Beacon) is the name for a maritime beacon. A specific feature of 
an EPIRB is that it should be able to float upright. An EPIRB operates on 406 MHz with some transmitting on 
121.5 MHz for final stage homing. 

• PLB (Personal Locator Beacon) is a beacon designed for land use and also operates on 406 MHz. 

Beacons operating on 406 MHz have no audio signal but transmit in microbursts. Transmitted data, generally, 
cannot be monitored or interrogated by aircraft as the signal is generated by chip as a discrete data-package. 
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Homing on 406 MHz beacons can be achieved by using specialised airborne equipment or by homing on the 
beacons' supplementary low-powered 121.5 MHz transmitters. 

1.3.3 Beacon Search Procedures 

Searches to identify and locate signals from emergency beacons will normally be initiated immediately following the 
confirmation of the receipt of a beacon signal. Electronic searches may be supplementary to visual searches. RCC 
planning wil l be commenced with all beacon activations. 

When it is known or believed that an aircraft or persons in distress are equipped with a beacon, an electronic 
search at a high level may be conducted. 

In addition to beacons designed for operation by survivors, many aircraft carry ELT's that start operating 
automatically when G forces reach a certain level, such as in a crash. 

The electronic search will not preclude the initiation of a visual search at lower levels since the success of an 
electronic search depends on a beacon actually radiating a signal. 

Note: Beacon search altitude should, initially, be as high as possible for the aircraft tasked, subject to 
air traffic and meteorological conditions. 

SAR crews should be briefed to disable the receiver squelch, if fitted, and to leave it disabled throughout the search 
for a beacon signal. 

On modern receivers not fitted with squelch control, it may be possible to use the test switch to achieve the same 
end. 

When searching for beacon signals on 243.0 MHz over water, the track spacing should be reduced by 20%. 

When searching over mountainous terrain, it is recommended that the track spacing approximates the lesser of 
that listed for "heavy timber, jungle or mountainous terrain" and the distance between ridges. 

The search pattern tracks should, as far as possible, be oriented parallel with the ridges. 

1.3.3.1 Beacons in Mountainous Areas 

When a beacon has been localized to a general area of mountainous terrain, it is possible to eliminate smaller 
specific areas by flying over specific sectors. For example: 

• Along valleys, around isolated hil ls etc., noting those areas: 

• Where the signal is not heard or 

• Where it cuts out sharply as a result of shading. 

• When a more precise target area has been isolated in this way, the de-tuning method or visual search may be 
employed to pinpoint the exact site. 

1.3.3.2 Locating a Signal from the Ground 

Ground parties may be able to locate the source of a signal using a portable Aviation Band Multi-channel AM VHF 
Radio. 

A. If the radio is tuned to 121.55 MHz or 121.45 MHz and a signal is heard, it is likely that the source of the signal 
is within 100 meters. 

B. Progressive detuning whilst retaining the signal will locate the source of the signal. 

C. SAR aircraft may then be conned into the area over the radio by ground teams. 

1.4 Homing Techniques 
Standard distress frequencies are pre-programmed into the Chelton Homer — if a different frequency is required, 
this can be set in Receiver 1. 

A. Listen for the audio signal by selecting the volume ON for DF', and be ready to note time and position first 
heard. 

B. Select a homing needle to DF to display the needle on the MFDs. 

C. If a needle indication is showing, homing to the needle should be possible. 
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D. If there is no needle indication, but audio is being received, it may be that terrain is masking the signal and the 
techniques below should be flown: 

1.4.1 Overland Let-down 

If an IMC homing is made at or above MSA overland, a navigational fix is to be taken of the overhead and the 
position passed to the controlling authority. 

A. The aircraft is then flown to make an approved controlled descent clear of cloud. 

B. The aircraft can then route to the fixed position or resume a homing when VMC below cloud. 

1.4.2 Homing Techniques — Audio Only 

Without a homing needle indication, it is possible to home to the signal using either of the following techniques: 

• Use of the Observer 4 / AW MMS / Euro-Nav 5 or Euro-Nav 7 systems to mark the positions where the signal 
is first and last heard will enable the search patterns to be flown as depicted, or alternatively timing can be 
used as depicted. 

• In each case, the search pattern will hopefully bowl out in which direction the beacon is, and as the aircraft flies 
the full pattern it may unmask' the signal, allowing a normal needle lead homing to be flown from that point. 

See Figure 1-4 and Figure 1-5. 

SIC 
FAI 

4 

Figure 1-4 Map-assisted Aural Electronic Search 
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Figure 1-5 Time-assisted Aural Electronic Search 
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2 ONSHORE OPERATIONS 

Sensitive & Irrelevant 
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3 WINCHING 
This section covers: 

• Standard Winching Circuit, 

• Power Checks, 

• Standard Winching Circuit Phases, 

• Standard Winching Commentary, 

• Winch Paramedic's Hand Signals, 

• Emergency Procedures during Winching Operations, 

• CHOV / WTR Operation, 

• Hi-Line Brief. 

3.1 Standard Winching Circuit 
The full Standard Winching Circuit is intended primarily as a training procedure. 

Its aim is to establish the aircraft in a stable hover over an object or survivor(s) and then if required reposition the 
aircraft to the same position by way of the SAR circuit procedure as described below. 

The circuit enables the Winch Operator to keep the target in sight at all times whilst the pilot positions the aircraft 
for the pickup via a controlled descent to the hover position. 

The flying of a full winch circuit during SAR operational flights is not mandatory but it forms a basis from which 
crews may use their discretion to deviate from to suit the on scene conditions. 

It is recommended that joining downwind or during final turn on will assist crews in judging their approach. 

It is essential that wind assessment, power calculations and winching checks must be completed before committing 
the aircraft to winching. 

Hover heights shall be chosen with due consideration to sea states, types of pick up required or visual references. 

At night or in marginal weather conditions the automatic systems are normally to be used. Prior to starting winching 
circuits, the relevant aircraft SAR Checks should be completed. 

3.2 Power Checks 
A power check should be carried out at the intended hover height to confirm performance calculations. 

These may be based on the relevant aircraft drop down charts, OEI graphs, AEO OGE graphs or other approved 
sources. 

3.3 Standard Winching Circuit Phases 
The winching SAR circuit is normally right hand with the approach into wind and consists of distinct phases of flight. 

During all phases crewmembers have responsibilities and actions to perform to ensure safe operations. 

Primary functions for the Winch Operator is to keep the pilot informed of the survivor(s) position relative to the 
aircraft by use of the clock code whilst the Pilot Flying informs the crew of his intentions with the relevant standard 
call whilst the PM expeditiously carries out the necessary cockpit checks. 

If the circuit is performed at night or marginal weather conditions, it is recommended to use the automatic upper 
modes system throughout the evolution. 

3.3.1 Hover 

• The aircraft is established in a stable hover with sufficient power margins. 

• Before departure from hover, the PF will give a departure brief including: 

• Type of circuit; 
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• Use of any Automation; 

• Hover Height and RA Setting for the next approach. 

• The PM will check the departure sector visually or if at night by use of the radar. 

• The Winch operator shall perform any required checks and then confirm that the cabin is ready and secure. 

• Both PM and the Mission System Operator shall mark the current aircraft position in the FMS / Mission system 
before the aircraft departs from the hover. 

3.3.2 Upwind Leg 

• If crews elect to use the automatic upper modes system, then relevant aircraft procedures will be adhered to 
until the aircraft is established at Vy or suitable height and speed before either turning downwind or performing 
aircraft checklist items. 

• The relevant aircraft Pre-Winching Checks should be completed by the PM and the Winch Operator. 

• They should be completed by no later than the beginning of the downwind leg. 

• Before turning downwind, the PF shall call: 'Turning Downwind'. 

• The Winch Operator will clear the turn with 'Turning Downwind'. 

3.3.3 Downwind Leg 

• When rolling out on downwind the PF shall call 'Downwind'. 

• The Winch Operator will call 'Downwind' and commence clock codes. 

• The downwind leg should be parallel to the anticipated approach and displaced 100-150 units. Height at 200 
feet, speed 50-60 kts. 

• By night or in marginal weather conditions relevant aircraft automatic upper modes procedures will be adhered 
to with a cross reference to RadAlt bug settings. 

• Pilot cockpit checks and Winch Operator equipment checks should be carried out expeditiously on this leg. 

• The Winch Operator will call the object or survivor / survivors position by use of the clock code giving codes 
every half hour i.e., '2 o'clock, half past 2, 3 o'clock, half past 3' etc. until the PF calls 'Turning On'. 

3.3.4 Approach 

• Turn on to the approach heading will commence when the survivor is between the three and four o'clock 
position. 

• Before starting the turn the PF shall call: 'Turning On'. 

• The Winch Operator will clear the turn with 'Turning On' and continue clock codes every hour in the turn 
including 'half past 12'. 

• The base leg can be a descending turn if made visually by day and will be a level turn if made at night with the 
automatic upper modes engaged. 

• Adjust the heading as necessary, to bring the aircraft into wind in line with the survivor or target, distance 
approximately 100-120 units and not below 40 feet, subject to the surface condition. 

• The Winch Operator will give clock code positions of the survivor throughout the turn until the pilot has wings 
level and calls 'Target Sighted or Not Seen' as appropriate. 

3.3.5 Finals 

Depending on whether the target is sighted or not: 

• If target not sighted by the PF: 

• The Winch Operator gives standard voice marshalling to the target or the estimated position of the target. 

• Target sighted by the PF: 
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• When settled on the approach, flying either manually or by use of the aircraft automatic AFCS modes, the 
pilot will call Running In'. 

• Winch Operator will acknowledge Running In'. 

• The Winch Operator will then commence Standard voice marshalling directions to position the aircraft at 
winching height and a safe speed by 40 units from the target. 

When the aircraft is established at safe winching height and all required checks have been carried out, the Winch 
Operator will winch out the Winch Paramedic or grapnel to a safe height. 

If required, the aircraft can then climb to a height in line with weather conditions and performance. 

3.3.6 At the Rescue Point / Hover Position 

• The winching height will depend on the nature of the surface but over the sea should be high enough to 
minimise the effects of spray and downwash on the survivors / object. 

• Once over the survivor! object the Winch Operator is to keep the pilot informed of all events below the aircraft 
and give directions to the pilot using the standard winching commentary to enable him to maintain position or 
manoeuvre as required to affect the lift. 

• Where necessary, the pilot will inform the Winch Operator of actions that may affect the lift. 

3.3.7 Height Control 

• Height information and corrections are to be given by the Winch Operator at all times and pilots should respond 
immediately. 

• When winching RALT / RHT coupled height, consideration should be given to utilising the PM to make 
"magenta" height adjustment selections and calling out the actual height change. 

• At all times responsibil ity for height control rest with the PF and Winch Operator. 

3.3.8 After Rescue / Recovery 

• The survivor! object is to be winched in and secure in the cabin before the Winch Operator gives the pilot 
clearance to go "clear, above and behind". 

• Whenever possible the aircraft is to climb straight ahead to at least safe single engine speed and 100 feet. If 
the wind is strong the pilot may extend the into wind leg to give an adequate downwind leg. 

• On completion of winching, all equipment must be stowed, and doors closed and secured. 

• If practicable, survivors should be provided with serviceable lifejackets, be seated and made secure. 
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Figure 3-1 Standard Winching Circuit 
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3.3.9 Variations of the Standard Winching Circuit 

3.3.9.1 Extended Cable Winching Circuit 

The circuit pattern until the downwind position is identical and the varied latter stages are shown below; they 
commence from the later "Turning-on" call and account for a need to have a hover height above that of the 
deployment height — this is likely to occur on light wind days due to aircraft downwash or calculated Conditional. 

IO'CLOC 
TURN-OF& 

Height > 75Ft 
1AS > VTOSSNtayi

Hover Height 
Sbw Walking Pace 

Pepe yment Fe nt 
.ast Walking Pa x 

STEADY 10-15 4:' So units 120 

fir ;i: 

-.st 'taFitj __ . . 

Figure 3-2 Extended Cable Winching Circuit 

The finals turn should be a descending, decelerating turn maintaining IAS > SAR VToss / Vstayup. The 
combination of a lower height on rol l out and increased distance to run from the extended downwind leg will allow 
more time for the subsequent descent and climb. 

Once established into wind with the survivor dead ahead, the aircraft is further descended if required and 
decelerated until the power required reaches conditional flyaway at a safe deployment height / speed. Once the 
Winch Paramedic is at height the aircraft can be climbed to the calculated flyaway height and speed reduced as 
required but not below conditional flyaway for live winching training. 

The aircraft must be climbed at a suitable RoC to match the winch speed and maintain the safe deployment height 
over the water at all times. The PF should aim to be at height and speed by approx. 40 Units to enable a stable 
run-in during the latter stages. 

For the recovery, the aircraft can be descended vertically to the lowest safe recovery height or trickled' forward 
while descending to maintain a minimum of Conditional Power for training. 

3.3.9.2 Parachute Attached Circuit 

Initially it is exactly the same as the standard circuit, but once visual confirmation of an attached parachute is made 
the following profile should be followed in order to keep the aircraft downwash clear while the briefing process is 
completed. 
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Figure 3-3 Parachute Attached Circuit 

The briefing process and recovery can then be completed IAW the procedure for a parachute attached, see 
4.2.11.2.3. 

3.3.9.3 Drowning Survivor Circuit 

The Drowning Drum circuit is an abbreviated circuit which can be initiated at any point during the standard circuit — 
its purpose is to expedite the positioning of the aircraft at a suitable height and speed for winching where a survivor 
is drowning. 

The profile of the circuit is at the discretion of the PF, but it is vital to brief the crew on the intentions as they evolve 
to ensure the PM is able to effectively monitor the parameters. 

The descending, decelerating turn is done using the standard techniques but can be more positive in its execution; 
it is likely the aircraft will have a higher groundspeed during the run-in, which is acceptable, but a more positive 
deceleration will then be required to ensure a safe arrival speed in the overhead. An accurate line to the survivor is 
absolutely critical to ensure an arrival first time; an overshoot is acceptable as long as the speed is under control. 

3.4 Standard Winching Commentary 
The Standard winching commentary is designed to provide a means of communication between crew members 
during winching operations to prevent confusion. 

The Winch Operator will provide a continuous commentary or "con" for the PF to develop a clear mental picture of 
events below the aircraft and anticipate any problems. 

Equally the PF must keep the crew updated with his intentions and actions. 

3.4.1 Voice Marshalling 

Horizontal distances are reported in "units". This is equivalent to 2-3 metres. 

Whilst visual assessment of distance is subjective, the Pilot Flying and Winch Operator must employ a common 
unit of distance. 

It is normal procedure that when the helicopter closes in on the winching area, the Winch Operator performs the 
voice marshalling count down for the pilot to anticipate the stop point e.g.: "Forward 10, 8, 6, 5, 4, 3, 2, 1 - Steady" 

Vertical distances are reported in feet, normally in intervals of 5. 
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Whilst the Winch Operator's assessment of height may be subjective, a radio altimeter may be available to the 
pilot, to which he should refer. 

The required directional correction to the aircraft position can be passed to the PF by the Winch Operator by using 
commentary that refers to one plane or two planes. 

3.4.2 Major Axis 

Corrections required in one axis should be passed by using the following commands: 

• Forward "plus the required distance", 

• Back "plus the required distance", 

• Left "plus the required distance", 

• Right "plus the required distance". 

3.4.3 STEADY 

Steady is only used when the helicopter is in the desired hover position in the fore / aft lateral axis. 

• Figure 3-4 is a visual representation of the voice marshalling required to position the aircraft to the target based 
on the aircraft heading. 

• It is accepted that the W/Op may position the aircraft using the standard voice marshalling to make 
simultaneous corrections in fore, aft, and lateral axis, as well as yaw/ heading changes. 

• For this purpose, tail con may be used independently of the fore / aft and lateral con. 

3.4.4 Major Axis Line Corrections 

When corrections are required in two planes simultaneously, they should be passed by using Direction, Range and 
Tendency (DRT), for example: 

• Forward 3 and Left - Direction, Range and Tendency. 

• Back 4 and Right — Direction, Range and Tendency. 

• Forward 10 and Right — Direction, Range and Tendency. 

Where the tendency is not being sufficiently applied, additional vocal emphasis should be placed on the tendency 
until the desired line is maintained. I.e., "Forward 10 and Right", "Forward 8 and RIGHT". 

Where the direction is in the 450 axis then Direction, Tendency and Range (DTR) is used - Forward and Right 10. 

Tendency corrections are cancelled as follows: 

• Left and Right tendencies are cancelled with "Dead ahead or Forward only, (range)" or "Straight back 
(range)" 

• Forward and Back tendencies are cancelled with "Left only (range)" or "Right only (range)". 
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Figure 3-4 

Note: Where the dotted lines are on the diagram insert a distance in units of One unit = approx. 2-3 
metres. 

3.4.5 Terminology 

Table 3-1 

Pilot Flying Tech Crew Meaning / Action 

"Hoist to Crew" "Hoist to Pilot" On handing over hoist. 

"Running in" Indicates voice marshalling is required 

"QRB checked, Clear to 
winch" 

Checks complete, aircraft on condition in 
winching parameters and QRB checked 

"Forward 200, 150, 100, 80, 60, 40, 
30,20, 15, 10,8,6,5,4,3,2, 1" 

Ranges to target 

"Increase / reduce rate of descent" Self-explanatory 

"Rate of descent good" Self-explanatory 

Height is good" PF Maintain current height 
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Pilot Flying Tech Crew Meaning / Action 

"You're climbing" Stop the climb and return to the last 
operating height 

"You're sinking" Stop the descent and return to the last 
operating height 

"Increase / reduce speed" Self-explanatory 

"Speed good" Self-explanatory 

"Winching out" Deploying the Winch Paramedic from the 
aircraft. 

"Winching in" Recovering a load on the hook from the 
surface 

"Winch out" Hoist Command to the pilot 

"Winch in" Hoist Command to the pilot 

"Stop" Hoist Command to the pilot 

"Tail clear right/left" Clear to move the tail 

"Tail right/left (... degrees)" Move the tail ... degrees 

"Tail Clear" The tail rotors are clear vertically below 

"Tail Steady" Stop movement of the tail (yaw axis only) 

"Nose Left / Right (...Deg)" Request for tail clearance 

"Clear above, clear to climb" Self-explanatory 

"Steady" Overhead; maintain position. 

"Up ..................feet" 

"Down ..............feet" 

Adjust height as indicated. 

"Winch Paramedic / strop / water / 
on ground / deck" 

Self-explanatory 

"My target/your target" Handover of/acceptance of responsibility 
for maintaining safe separation and visual 
contact with the target 

"Winch Paramedic with the 
survivor" 

Self-explanatory, fill in 'con' 

"Attached" Equipment other than HEC attached to the 
winch hook. 

"Stretcher Attached" E.G. Empty stretcher attached. 

"Hooked On" Connection of Human External Cargo 
(HEC) to the winch hook. 

"Stretcher Hooked On" E.G. Stretcher with HEC hooked on. 

"Empty Hook" Disconnection of HEC. 

"Hoist to Pilot" Handover of hoist control 

"Hoist to Crew" Return of hoist control to crew 

"Correction" Voice marshalling from now on is correct 

"Continuing" Used to link ranges together 
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Pilot Flying Tech Crew Meaning / Action 

Lost Sight Reporting crew member no longer visual 
with vessel or point of reference. 

Emergency Commands 

"UP! UP! UP!" The handling pilot responds by rapidly 
increasing height to remove the Winch 
Paramedic / Aircraft from a dangerous / 
hazardous situation 

"CUT! CUT!", "CUT! CUT!" PM and Winch Operator shear switches. 
(Repeated) Only the W/Op is to make the call. 

"Go Around" "Go Around" Overshoot the approach 

Emergency Command -Any Crew Member 

"Break Left / Right" The alerting crew member has noticed a 
hazard that requires immediate 
manoeuvring of the aircraft in the stated 
direction in order to prevent a collision. 
Additional information should be added as 
soon as possible e.g. "Break Left.... . . Birds 
One O'clock" 

Action: 
The PF should immediately enter a steep 
turn in the stated direction through at least 
90° or until the alerting crew member can 
confirm that the hazard has been avoided. 
Max recommended angle of bank: 

• 30° - Night or visually degraded 
environment; 

• 45° - Day VMC. 

3.5 Winch Paramedic's Hand Signals 
The Winch Paramedic is to use the following hand signals to communicate with the Winch Operator. 

Table 3-2 Winch Paramedic's Hand Signals 

Signal Meaning / Action 

Extend one arm with the thumb extended (in plan view) Ready for lift 
and look at the Winch Operator. 

A slow patting movement of one arm, palm downwards Winch out 
bending at the shoulder. 
Note: The arm should not extend above the horizontal. 

A patting movement of one arm, palm upwards Winch in 
bending at the elbow. 

A horizontal cutting motion with the arm fully extended, Stop winching, keep Winch Paramedic / winch hook at 
palm downwards. current height 

Drawing the edge of the hand across the throat with a The Winch Paramedic considers that emergency 
cutting motion. cutting of the cable is necessary 

Standing with arms outstretched above head. Ready for recovery 
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Signal Meaning / Action 

Hands, palms up, extended straight in front of the body 
and then extended left and right to full extent. 

Send stretcher 

Hands rotating in a barrelling changeover motion. Hook Hoist Change Over (HHCO) 

Extended Cable Hand Signals (Normally at heights in excess of 100 feet) 

A patting motion of one arm, palm upwards bending at 
the elbow. 

Winch in some cable 

A slow patting motion of both arms, palms downwards 
bending at the shoulders. 

Note: The arm should not extend above the horizontal. 

Winch out some cable 

Both hands clasped in front of body, arms not 
extended. 

Winch Paramedic I hook height is good 

Winch Paramedic not content to continue with current winching evolution 

Both hands on helmet. Immediate recovery to the aircraft as safely as possible 

Note 1; The use of extended cable hand signals should be considered at night even if winching height is 
not in excess of 100 feet. 

Note 2: Hand signals can be emphasised or, in the case of a cliff sticker replaced, by the use of head 
gestures. In all cases they should be repeated and exaggerated to aid clarity —a nod for Yes (or 
winch in), a shake left and right for No (not ready or stop winching). 

3.6 Emergency Procedures during Winching Operations 
3.6.1 Pilot Flying Emergency Briefs 

It is essential that the PF briefs actions to all crewmembers in the event of an engine failure/power loss during 
winching operations. 

Briefs covering Engine failure in the hover are aircraft type specific and are contained in QID 999B SAR OM Part B 
Supplement for the appropriate Aircraft Type. 

Before the actual winching starts the Commander of the aircraft must ensure that the whole crew has understood 
the brief. 

3.6.2 Intercom Failure during Winch Operations 

An intercom failure could occur at any time, affect any member(s) of the crew and could be for a number of 
reasons. 

Individual may not be aware that their speech cannot be heard. 

If it occurs in the winching evolution, the primary focus will be to keep both the aircraft and the Winch Paramedic 
safe. 

The position of the aircraft and personnel on the winch will depend on the course of action to be adopted. 

Where the PF recognises, he is no longer in receipt of a con the PF should maintain his current position, or, if he 
knows that it is safe to do so (e.g., on the run in to a deck or wet) should gently manoeuvre to regain visual contact 
this may be most likely along the briefed entry or exit path if safe to do so. 

The following actions should be undertaken. In extremis, when there is a risk to a Wman or survivor on the winch, 
the drills will start at Sub-Paragraph C: 

A. The W/Op should check that his intercom connection lead has not unplugged 

B. If intercom cannot be re-established, the W/Op should gain the attention of the Pilot Monitoring (PM) by 2 
bangs on the aircraft or by shouting; the latter on AW aircraft and S-92A aircraft fitted with a curtain barrier. The 
PM will announce "I/C failure" to the remaining crew. 
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He should then endeavour to place himself in view of the PM (S-92A through the curtain barrier window if fitted) 
and give hand signals (detailed below) which the PM will relay to the PF. A minor issue may exist using this 
technique if facial PPE is being worn; in this case the W/Op must endeavour to shout louder in order to gain the 
attention of the FC. If the intercom between the pilots is also inoperative, the PM will shout the commands to 
the PF. 

C. When time permits, the ACP-53 (Audio Control Panel) mode switch should be selected to BK-UP' at all 
stations. There will be a one to two second delay while the system changes over. 

D. The Winch Operator should continue until the winch hook is clear and the aircraft and occupants are in a safe 
position. Further diagnosis of the intercom problem can then be conducted. 

3.6.3 Lost Communications Hand Signals Signal Meaning 

Table 3-3 Lost Communication Hand Signals 

# Signal _ Meaning Action 

a. Chopping motion with palm of hand facing pilot, Go forward 
fingers close together. ' 

b. Beckoning motion with hand with a distinct 
curling of the fingers. (Care must be taken to 

Go back 

avoid confusion with signal g.). 

c. Sweeping motion to the left, palm facing pilot, Go left 
fingers together. 

d. Sweeping motion to the right, palm away from Go right 
pilot, fingers together. 

e. Fingers and thumb extended. 5 units to run (~ 
Distance starts at 5 units and reduces with
number of fingers displayed.

f. Clenched fist (horizontal). Steady 
(Also used to cancel a

f` correction). 

g. Moving hand up and down, palm uppermost, Go up 
fingers straight and together. (Care must be 
taken to avoid confusion with signal b.). - 

h. Patting motion with palm downwards, fingers Go down 
together.

i. Level sweeping motion, clenched fist. Height is good 
F~y 

j. Spiral motion of hand with index finger, pointing Winch In
up. (Implies that pilot has winch 

control) 
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