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Before operation of the Ground Support Equipment, thoroughly review the entire
manual in order to prevent damage to the wire rope, hoist, helicopter or operator.
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1) Introduction

The purpose of this manual is to describe the operation and maintenance of the Zephyr International
LLC Rescue Hoist Ground Support Equipment (RHGSE). Cautions are noted in Red where

required.

2) Purpose of the Equipment

The equipment is designed to properly inspect and maintain any helicopter rescue hoist and the wire
rope on the ground.

The equipment is:

Man portable to and from the helicopter in order to perform pre and post flight checks
of the wire rope and rescue hoist system.

Allows one person to perform all inspections and maintenance operations in a
minimum amount of time

Maintains positive manual tension on the wire rope as it extends and applies a heavy
load over the length as it retracts, while protecting the wire rope in a rotating tub
during hoist maintenance.

Accommodates any rescue hook and bumper configuration.

Clean and dries the wire rope during post flight inspections after salt water use
Lubricates the wire rope if required by the manufacturer

Specifically designed to season and tension the wire rope without having to fly the
helicopter after a complete cable inspection

Maintains clean & tight wire rope storage
on the rescue hoist drum

Tr% o Gy roremeren and is not to be copied or disclosed

without wrltten permlssmn from Zephyr International LLC.
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3) System Description:
The Rescue Hoist Ground Support equipment consists of several subsystems that provide a complete
system solution to rescue hoist wire rope maintenance. The subsystems include the following:

Mobile Frame

The mobile frame is easily transportable. It can be moved easily by one person to position under the
rescue hoist next to the aircraft. It has a tow handle that can be used to tow it to the aircraft and it can
be lifted via a fork lift.

When not in use the tow handle should be stored in the upright position to eliminate the
possibility of tripping over it.

Batteries and Charger

There are several 12 volt batteries included to provide power for the system. Each battery is a sealed
Absorbed Glass Mat lead acid battery. Absorbed Glass Mat (AGM) batteries are the latest step in the
evolution of lead-acid batteries. Instead of using a gel, an AGM uses a fiberglass like separator to hold
the electrolyte in place. The physical bond between the separator fibers, the lead plates, and the
container make AGMs spill-proof and the most vibration and impact resistant lead-acid batteries
available today. The batteries are air transportable and sealed to eliminate leakage. Two of the batteries
are used in series to provide 24 VDC to the hydraulic drive motor / pump assembly. The third battery
provides power for the system readouts and MagSens Assembly.

The onboard battery charger is a totally sealed computer regulated unit that monitors and charges each
battery separately. The charger maintains the batteries in top condition by regulating the charging
current. Powered with three-step automatic circuitry and on-board computer control, the TPRO320
shares a total of 20-amps. This unit is fully encapsulated, making it extremely vibration resistant and
completely waterproof. It is designed to be connected indefinitely keeping batteries topped off and
ready to go for short-term or long-term storage. The unit also features reverse polarity protection,
ignition protection, and dual-color LED mode indicator lights. The system is protected by fuses in
the event of a short circuit.

Hydrostatic Hydraulic Drive

The hydrostatic hydraulic drive consists of a 24 volt drive motor coupled to a hydraulic pump. The
system uses Mil-H-5606 hydraulic fluid or other fluids such as Mil-H-83282 or general purpose AW
hydraulic fluid specified by the customer.

The type of fluid is marked on the hydraulic tank and mixing of different type fluids could lead
to leakage or failure of the hydraulic components.

The maximum pressure in the circuit is limited by a pressure relief valve. The system includes a
hydraulic manifold that encloses the pressure relief valve and three other hydraulic valves. The
manifold is coupled to a hydraulic motor which in turn drives the capstans. When the hydraulic fluid
returns to the tanks it passes through a filter. The filter includes an indicator to warn when the filter
needs to be replaced. When the system is used to reel off the wire rope from the rescue hoist, the
hydraulic motor pulls the wire rope off the hoist as if the hoist was lowering a load. When the system is
used to reel the wire rope onto the rescue hoist, the hydraulic system creates a load on the wire rope.
The load in each direction is easily adjustable.

Never actuate the rocker switch in the down direction unless the rescue hoist wire rope has been
attached to the capstans and all prerequisites for running in the down direction have been

This manual contains proprietary information and is not to be copied or disclosed
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completed. The rotating drum will spin very fast if this occurs and anything placed on the
spooler will be ejected from the rotatub.

If the motor fails to turn off while extending and the rocker switch is turned off (i.e. a stuck
motor relay), the system will go into a retracting mode and the rotating drum will not turn in the
extending direction. Remove the battery cover and disconnect the battery if this happens.

Capstans and pressure roller arms

The load is transmitted to the wire rope using two capstan drive rollers. Each roller is precisely sized to
accommodate the wire rope and feed the wire rope into the rotating tub. The capstans are made from a
proprietary material that maintains high friction between the wire rope and the rollers even if the wire
rope is lubricated. The capstans are covered by a hinged transparent guard. The transparent guard
does not include a shut off switch. This is due to the fact that failure of such a switch or the
failure to close the guard would give rise to an additional risk to the operator and the aircraft
while retracting, causing the RHGSE to start to lift off the ground and imposing a high load on
the rescue hoist wire rope. The capstan cover should be closed at all times while operating the
RHGSE. The wire rope is held tight against the capstans by two pressure roller arms at the entry and
exit tangent points where the wire rope contacts the capstans. Use care when removing the hitch pins
to not impact the upper tensioners base with your knuckles.

Lubridryer Assembly

The wire rope is cleaned, dried and can be lubricated using the Lubridryer. The Lubridryer includes
replaceable pads that clean the wire and also can be used to provide lubrication to the wire rope. If the
rotating tub has been filled with fresh water to wash saline residue off the cable, compressed air from
the on-board air compressor is fed to the Lubridryer to dry the wire rope as it is reeled back on the
rescue hoist.

MagSens ™ System

The wire rope structural integrity is measured using the MagSens head. The system requires a customer
supplied lap top computer to interface with the system electronics via a USB cable to measure and
record permanent records of the wire rope structural integrity. The laptop can be provided by Zephyr as
an option at the time of purchase. The MagSens ™ head contains strong magnets; do not place it
near computers or credit cards.

e The MagSens™ rescue hoist wire rope inspection system detects indications of internal and
external anomalies, that when correlated with the results of a visual inspection and upon
consideration of the wire ropes history, allow the rescue hoist maintainer to determine if the
wire rope should remain in service until the next inspection.

e The MagSens "™ system allows fast and efficient isolation of internal and external defects. This
reduces the time and manpower required to perform rescue hoist maintenance.

e The MagSens ™ system provides objective documentation of the condition of the wire rope and
the date and time the test was performed.

e The MagSens ™ system provides a method to move off of the zero defects policy in use today
and scientifically track the deterioration of the wire rope until replacement is required.

This manual contains proprietary information and is not to be copied or disclosed
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Wire rope load indicator and length indicator.

The load applied to the wire rope is indicated via a digital indicator that utilizes the signal from a
pressure transducer in the hydraulic manifold. The length of cable in the rotating drum is indicated via
a digital readout that utilizes the output signal of a magnetic encoder. The cable length indicator counts
up to indicate the length of cable unreeled from the rescue hoist and down as the cable length exits the
rotating drum. The readouts are for reference only.

If the battery charger is left unplugged or the system is used continuously for more then two
hours the battery my dip below 8 volts, if this happens the displays will start blinking then go out
completely.

If the readouts fail due to low voltage or a blown fuse the operator must use caution and visually
watch the wire rope as it approaches the starting position.

Rotatub and Spooler

The wire rope is collected in a rotating tub and spooler system. The incremental length of the wire rope
as it reels off and on the capstans is fixed, while the incremental length of the wire rope as it lays up in
the rotatub and spooler is variable. Therefore the rotatub position is compensated during reeling in to
accommodate the accumulated error in length. The rotatub can be filled with fresh water to rinse saline
residuals off the wire rope. A plug is provided to drain the water. The rotatub is not enclosed and
adjustment can be performed with the drum stopped. The rotatub should be observed at all
times when the RHGSE s in use.

Controls

The hydraulic drive system is controlled via a three position rocker switch located next to the
Lubridryer. The indicators and MagSens "™ system is powered via a toggle switch on the face of the
control section next to the hydraulic tanks. The compressor is controlled via a toggle switch on the face
of the control section. The MagSens "™ system is calibrated via a potentiometer on the face of the
control section. All of the electronic components are protected by fuses. When activating the
rocker switch insure the capstan covers are closed and no risk of entanglement exists for any
persons in the vicinity of the RHGSE.

This manual contains proprietary information and is not to be copied or disclosed
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4) Setting up the RHGSE

The equipment is shipped in a sturdy wooden box specifically designed to transport and store the
RHGSE

Remove the screws from the crate
where they are marked “remove”.

Remove the front panel and turn it
upside down to use as a ramp to roll
the GSE out of the crate.

Roll the GSE out of the crate and down the ramp
created by the front panel.

If hydraulic oil has been shipped with the unit, remove
the panel and the wood restraint piece and remove the
hydraulic oil from the crate.

The MagSens ™ head, Lubridryer, upright extension
attaching cables and spare Lubridryer pads are inside the
rotatub under the spooler. Remove them and place them to the side. Roll the GSE out of the crate
and down the ramp carefully to insure the transparent capstan cover does not contact the crate
or anything else.

This manual contains proprietary information and is not to be copied or disclosed
without written permission from Zephyr International LLC.
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Setup the equipment

Attach the upright extension to the upright bracket with the (3) Screws and locknuts provided.

Attach the Lubridryer with (2) screws as shown, then attach the MagSens head with the (2)
thumbscrews then attach the connector with the red dot at the MagSens head..

This manual contains proprietary information and is not to be copied or disclosed
without written permission from Zephyr International LLC.
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Fill the GSE with hydraulic oil supplied or use the specified oil. The unit has been tested with
hydraulic oil specifically for the customers operation. Mixing of oil types is not recommended. Fill the
tank with a minimum of 10 gallons of hydraulic oil. The hydraulic oil tank maximum capacity is 12
gallons.

Verify the drain valve is shut and the exit valve is open.

Exit valve open
(Yellow handle)

Drain Valve Shut |

(Red handle)

Open the battery boxes and attach the positive and negative terminals. Check to verify all the battery
connections are tight.

All terminals are marked to indicate the correct polarity.

Check the power to the indicator and control box.

Indicators power switch

This manual contains proprietary information and is not to be copied or disclosed
without written permission from Zephyr International LLC.
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Installing the Software

The MagSens ™ system can be supplied as an integral part of any of the rescue hoist ground
support systems supplied by Zephyr or can be supplied as a stand alone system. If the system was
ordered without a Lap top then the software will need to be installed onto a resident lap top computer.
The system uses National Instruments Measurement and Automation and the MagSens Software.

Below are step by step installation procedures for the NI-DAQ software for use with the MagSens.

Please note that in order for this software to work properly you must have administrator rights on your
laptop. Insert the software to your CD drive and follow the instructions on the screen as shown.

Screen 1: Will automatically appear Click on “Install  NI- | Screen 2: Welcome screen click “Next” to continue.
DAQ / NI-SWITCH".

-\ e —
\ S NILDAQ 7.3
NATIONAL
@ Install NI-DAQ / NI-SWITCH PN s
@ View ReadMe File o
Welcome to the NI-DAQ 7.3 distribution
. Browse CD It is strongly recommended that you exit all programs before minning this Setlp.
For important device, operaling spstem, and application software support
. Exit information, refer to the readme. himl file in this installer's folder.
Xl
™ ™
NI-DAQ NI-DAQ
Data Acquisition Driver Software Data Acquisition Driver Software

ni.com/dag @ 2004 National Instruments. All rights reserved.

Next >> Cancel

ni. cnm/daq @ 2004 National Instruments. All rights reserved.

Screen 3: Click “Next” Screen 4: Click “Next” (recommended) this is the
directory that the program will be installed in.

“ENI-DAQ 7.3 “ENI-DAQ 7.3

Destination Directory
Select the primary installation directory.

Product Information

Please read the following information about the praducts to be
installed.

NI-DAQ 7.3 Includes Two NI-DAQ Drivers

MI-DAGm= 7.3 supports E Series, SCxI, SCC, and B Series devices, the NI PCI-7041/6040E, gnd some S
Series, &0, Counter/Timer, DI, and DS54 devices. In addition, Traditional MI-DAQ supports mpst DAD devices . X X X
Ta change the default folder for instaling Mational Instuments software, click the
Browse button and select another folder. You can select individual component
locations in the next dialog.

except some older devices, Refer to the NI-DAR 7.3 Readme on the distribution. Applications developed with
earlier versions of NI-DAQ will run under Traditional NI-DAQ. You can use bath Traditional NIPAD and MI-
DARmMx in the same computer. but must reset devices before changing from Traditional NI-DA to MI-DAGQmM:,
Refer ta the DAQ Quick Start Guids for NI-DAD 7.2 for guidelines.

Support Removed from NI-DAQ 7.x

MI-DAD 7.» supports different devices, operating systems, application software, and programfning language:
wersions than previous releases of NI-DAD. NI-DAL 7.x device support excludes Vil DAG, femote SCx, 1200
Series DAL, the DAQCard-500/700 family, parallel port DalPads, and several other older devices. Do not install
MI-Dé 7o if wour ewisting applications include unsupported components. Refer ta the NI-DRG 7.3 Readme on
the: distributicin.

Destination Directony

C:\Program FilestM ational [nstrumentsh

[ Save File... ” << Back ” Mext > ] [ Cancel ] [ <« Back H Hext > I [ Cancel ]

This manual contains proprietary information and is not to be copied or disclosed
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Screen 5: Selecting the features for installation.

1- Click on the submenu for Traditional NI-DAQ 7.3.

2- Next the submenu will appear Click on the submenu to
"LabVIEW 7.1 Support”

3- Click on “Install this feature and it's subfeatures to a
local drive”. The “X” will be changed to a picture of a disk

drive. (1) ) 3)

“ENIDAQ 7.3

Files ised ta create Traditional NI-DAQ applications

E2) | a Support |
#1 = Install this Feature to a local drive
+

" =28 Install this feature and its subfeatures to a local drive

Bl % Do nat install this Feature x
@ ¥ = Microsoft Visual Basic Support
[#- D = Microsolt Visual C Support

=) =| NI-DADmx 2.3

=4 -| NISWITCH 2.3

= ~| Support Products
#- = =| M| Compliance Package 2.1.2

- = =] NIVISA 31
=3 ~| NI Measurement & Automation Explorer 3.1

This teature will not be installed.

o8-8

This feature and its selected subcomponents will
require 0.00 Butes of disk space.

£ |

[_J!r_e__c_:_t_ory for Lab¥IEW 7.1 Suppart

|C:\F'rog|am Files\M ational Instruments\LaBvIEw 7.7% | [ Browse... ]
Restore Defaults ] [ Digk Cost.. ] [ <¢ Back ” Mewt > ] [ Cancel ]

Screen 6:

1-Click on the submenu to "LabVIEW 7.0 Support”

2- Click on “Install this feature and it's subfeatures to a
local drive”. The “X” will be changed to a picture of a
disk drive.

@ @

<2 NI-DAQ 7.3

Features
Select the ffatures to install.

= = 7| Tradional NI-DAR 7.3
=yl LabVIEW 7.1 Support
X A 5

NATIONAL
INSTRUMENTS

Files used to create Traditional NI-DA0 applications
with LabivIE' 7.0

-
b
—
"
=

upport
=) Install this feature to a local drive
=38 Install this feature and its subfeatures to a local drive

¥ Do not install this feature x
g
= 'I Microsaft Visual C Support This feature will not be installed
= =| NI-DAGm: 7.3
= | NI-SWITCH 2.3
(=)= =| Support Products
=3 ~| IVl Compliance Package 21.2 Thiz feature and its selected subcomponents will
= | NI%ISA 31 require 0.00 B ptes of disk space.
(=3 | NI Measurement & Automation Explorer 2.1
< >
Directary for LabWIEW 7.0 Support
|C “Program FileshM ational Instruments\Lab I EW 7.00 ‘ [ Browse.. ]
Restore Defaults ] [ Disk Cost... ] [ <¢ Back ][ MNext 33 ] [ Cancel ]
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Screen 7:

1-Click on the submenu to "LabVIEW 6.1Support”

2- Click on “Install this feature and it's subfeatures to a
local drive”. The “X” will be changed to a picture of a disk
drive. @)

1)

S NI-DAQ 7.3

Features NATIONAL
INSTRUMENTS

Files used to create Traditional NI-DAQ applications:
with LabWIEW 6.1

SEVIEW 7.0 Support
|| Support |
= Instal this Feature to a local drive

=38 Instal this feature and its subfeati¥es to a local drive

X Do not install this feature

£
4
£ - ot be ingtalled.

=1
B w| MI-DAQm 7.3
B =0 o| NIF-SWITCH 23
=+ =3 =| Support Products
[+ = =| I¥| Compliance Packags 2.1.2
= =] NIVISA 31

=3 ~| NI Measurement & Automation Explorer 3.1

This feature and its selected subcomponents will
require 0.00 Bytes of disk space.

< »

Directory for LabYIEW 6.1 Support -

C:\Program Files\N ational Instuments\LabvIEW 6.1% | [Browee... |
[ Festore Defaults ] [ Disk Cost... I l << Back ” Mewt »» ] [ Cancel ]

Screen 8:

1-Click on the submenu to "Lal
7.x Support”

2- Click on “Install this feature
will be changed to a picture of

1)

N NipAg 7.3

Features
Select the features to inftall

= =] Traditional NI-DAG 7.3
=3 ~| Labv)Ew 7.1 Support
=3 ~| La#IEW 7.0 Support
=3 ~| LABWIEW 6.1 Suppart

|

BB

)

bVIEW Real-Time6.x and

to a local drive”. The “X”
a disk drive.

NATIONAL
w}NmumzN'rs'

Files used to create Traditional MI-DAQ applications
with LabVIEW Real-Time 6.1 and 7.1

.3 ab|E Real-Time B.x and

= Install this Feature to a local

¥ Do natinstall this feature
S ICTO O ST T LR
= = NI-DA&Gm: 7.3
=) ~| NI-SWITCH 23
=) =| Support Products
= ~| ¥l Compliance Package 2.1.2
=0 =| HIMISA 31
QI NI Measurement & Automation Explorer 3.1

BB

& B

< >
Directary far LabWIEW Feal-Time 6.x and 7% Support

%& Suppmll
e

X

This feature will not be installed

This feature and its selected subcomponents will
require 0.00 Bytes of disk space,

Restore Defaults H Disk Cost.. ]

[ <¢ Back ][ Next > ] [ Cancel ]

Screen 9:

1- Click on the submenu to "LabWindows/CVI Support”
2- Click on “Install this feature and it's subfeatures to a
local drive”. The “X” will be changed to a picture of a disk
drive.

@ @

NATIONAL
INSTRUMENTS
L (=R = 5 Files Lzed to create Traditional NI-DACG applications
ith Labwindows/Cl
X
=38 Install this featurs and its subfeaturesWh a lacal drive
ot be installed
=20 % Do notinstall this Feature
=NE -
= = 7| Support Products
1= =| IVl Compliance Package 21.2 This feature and it selected subcomponents will
= | NIWISA 31 require 0.00 Bytes of disk space.
=3 ~| NI Measurement & Automation Esplorer 3.1
< ¥

Directary far Labwindows/Cwl Support
|C: “Program FilestM ational |nstrumentshCy1

‘ [ Browse. . ]

[ Restore Defaults J[ Disk Cost... ][ < Back ][ MNewt 5 ] [ Cancel J

Screen 10:

1- Click on the submenu to "NI-DAQ OPC Server”

2- Click on “Install this feature
local drive”. The “X” will be ch

disk drive.

N NipAg 7.3

Features
Select the features to insga

= Install this Feature to a local drive

and it's subfeatures to a
anged to a picture of a

NATIONAL
INSTRUMENTS

Support of OLE for Process Control

B

2 installed on the local hard drive.

(=38 Instal this Feature and its suhfeature!

=)=l % Donot install this feature

!n alocal drive

(=R
|||EEHHH -6 B

=
=3 ~| ¥l Compliance Package 2.1.2
=0 | HIVISA 31

=] vI NI Measurement & &utomation Explorer 3.1

4 € ¥
I Directary for NI-DaQ OPC Server

This feature and its selected subcomponents will
require 2. 25 MB of disk space.

| C:\Program FilestMational InstrumentsiMI-DADY

Restore Defaulks H Disk Cost.. I

[ <¢ Back ][ MNext 33 I [ Cancel
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Screen 11: Screen 12:

1- Click on the submenu to "Microsoft Visual Basic The feature “MicroSoft Visual C Support” should already
Support” have the disk drive picture next to it. If for some reason it
2- Click on “Install this feature and it's subfeatures to a does not show up,then follow the previous procedures to

local drive”. The “X” will be changed to a picture of a disk | get the disk drive showing.

L @

drive.

“ENI-DAQ 7.3

Features
Select the features to inftall

NATIONAL
INSTRUMENTS - Features

4 NATIONAL
Select the features to install, INSTRUMENTS
- =] Traditional MI-DJD 7.3 Files used to create Traditional NI-DAQ applicstions
th b ft Visual B "
ta:\\‘;l e it Micosolt Visual basic = &3 | Traditignal NI-DAD 7.3 Files used ta creste Tradbional NI-DAQ applications
al .0 Support LakvIEW 7.7 Support with Microsoft Visual C
Labif1EW B.1 Suppart LabWlEw 7.0 Suppart

LafvIEw Real-Time B.x and 7.2 Sup LabwlEWw B.1 Suppart

‘B”nggwéfsm Support x LabVIEW Fieal Time .4 and 7.4 Sup
4 Erver i
5 - Labifindowes/CW1 Support
alB % =
= Installthis feature to alocal drive W ot be installed =
[ =27 )8 Install this Feature and its subfeatures to a lacal drive This feature wil be installed on the local hard drive.
! =~ =3 ~| NI-DADm: 7.3
= % Do nok install this Feature = | NI-SWITCH 2.3
" e Temmearnits selected subcomponents wil
r K - = = 7| Support Products
i S| HIvISA 3 ! RO T e 59+ 1 Compliance Package 2.1.2 This festure and its selected suboomponents wil
=3 ~| NI Measurement & Automation Explorer 3.1 = | MIMISA 3 require 255 MB of disk space
P s =3 ~| NI Measurement & Automation Esplorer 3.1
Directary for Microsoft Visual Basic Suppart 3 < >
C:\Program FilesiM ational InstrumentshMI-DADY I Directary for Microsoft Yisual © Support

C:\Program FilesM ational InstrumentshMI-DAGY

Restore Defaults ” Disk Cost... ][ < Back ” MNewt 5 ] [ Cancel

[ Restore Defaults ” Disk Cost... ][ < Back ” MNewt 5 ] [ Cancel ]

Screen 13: Now all the features have been selected for Screen 14: You need to accept the license agreement in

installation. order to proceed.
Click on the dot next to “I Accept the License
Click "Next". Agreement(s)”. Then click “Next”.

Features License Agreement
) NATIONAL o
Select the features N install INSTRUMENTS “rou must accept the licendg(s) dizplaved below to proceed, |wM'
== ~| Traditional NI-DAQ 7.3 NI-DABmE, the next-generation NI-DAQ driver with ~
LabWIEW 7.1 Sukport new Ylz/functions and development tools for
L:wmwmsw:t B e v Em e tovicas: ot nes NATIONAL INSTRUMBNTS SOFTWARE LICENSE AGREEMENT
LabVIEW B.1 Suppon features and advantages over the previous versian.
LabMIEW Real-Time 5.8%nd 7.% Suy INSTALLATION NOTICE: THIS IS A CONTRACT. BEFORE WOU DOWNLOAD THE
Labw/indaws/CV1 Suppon @ = SOFTWARE AND/OR COMPLETE THE\NSTALLATION PRACESS, CAREFULLY READ
s BLHEE s = THIS AGREEMENT. BY DOWWNLOADING\THE SOFTWARE AND/OR GLICKING THE
LS T T ) ) ) APPLICABLE BUTTON TO COMPLETE TRE INSTALLATION RROCESS, Y¥OU CONSENT
I (=3 +| Microsoft Visual C Support This feature wil be installed on the local hard diive. T THE TERMS OF THIS ASREEMENT Al YOIl AGREE TV BE BOUND BY THIS
= (AGREEMENT. IF ¥OU DO NOT WISH TO BRCOME A PARTY\TO THIS AGREEMENT
S x| NISWITCH 2.3 AND BE BOUND BY ALL OF ITS TERMS ANN CONDITIONS, QUICK THE APPROPRIATE
=~ 1= Suppart Praducts BUTTON TO CANCEL THE INSTALLATION PRYCESS, DO NOTINSTALL OR USE THE
:IE' Bl | Compliance Package 21.2 Thieature and its selected suboomponents vl .| |SOFTWARE, AND RETURN THE SOFTWARE WITHIN THIRTY (80) DAYS OF RECEIPT
= Rl A G ki s A |OF THE SOFTWARE (INCLUDING ALL ACCOMPYRANYING WRITTEN MATERIALS, ALONG
52| Wi Messurerment & Autemalicn Explarer 3. MYITH THEIR CONTAINERS) TO THE PLACE Y OU\DETAINED THEM. ALL RETURNS
. . SHALL BE SUBJECT TO NI'S THEN CURRENT RENJRN POLICY) 2
Directary far MI-DAGm: 7.3 I (® | accept theLicense Agreement(s).
C:AProgram Files\M ational InstrumentshWI1-DAGQY ()| do not acckgt the License Adreement(s).
Riestore Defaults ] [ Digk Cost... ] [ << Back ][ Mext »» ] [ Cancel ] [ << Back ” Mext 3> ] [ Cancel ]
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Screen 15: You need to accept the second license
agreement in order to proceed. Click on the dot next to “I
Accept the License Agreement(s)”. Then click “Next”.

License Agreement
You must accept the license(s) displayed\pelow to proceed.

NATIONAL
INSTRUMENTS

THIS SOFTWARE INSTALLS 3%C PARTY SOFTWARE OR COMPONENTS A
IN ORDER TO PROCEED, YOU MUST READ\ THE FOLLOWING LICENSE AGREEMENTS -
AND SHOW YOUR ACCEPTANCE OF THEIR\TERMS BY CLICKING THE APPLICABLE
BUTTON BELOW TO COMPLETE THE INSTALLATION PROCESS. I{ YOU DO NOT
AGREE WITH THE TERMS OF EITHER LICENSE, PLEASE CLICK CEL BELOW

AND EXIT THE INSTALLER.

THE FOLLOWING TWO COMPONENTS ARE INSTALLED:
1- MICROSOFT XML CORE SERVICES (MSXML) 4.0: MICROSOFT CORP.
2- IVl SHARED COMPONENTS: IVI FOUNDATION, INC.

EMND-USER LICENSE AGREEMENT FOR MICROSORT SOFTVWARE

I () | accept the Lifense Agreement(s).
(1 do not accegh the License Agreement(s).

I << Back H Mexst > ] [ Cancel ]

Screen 16: Click “Next” in order to start the Installation
process.

BEC)
) L

Start Installation
Review the following summary before continlng.

Features to be Added or Changed

o Traditional MI-DA0 7.3

¢ NI-DAGmx 7.3

o HI-EW/ITCH 2.3

* Suppoit Products
IWI Compliance Package 2.1.2
MIMISE 31

« Ml Measurement & Automation Explorer 3.1

Click the Next button to begin installation. Click the Back button to change the installation settings.

I 4 Back ” Mest »> ] [ Cancel ]

Screen 17: The installation process is now beginning.
Please wait until prompted.

NATIONAL
INSTRUMENTS

Overall Progress

l l

Currently ingtalling M Uninstaller. Part 1 of B4,

S1D6760B_FIES_4332_BFB1_3344CBTIRA3E.

l l

Cancel

Screen 18: You will now be prompted to insert the disk
labeled “NI-DAQ 7.3 Disk 2”. Please remove disk 1,

insert disk 2 it will automatically continue the installation
process.

Z NI-DAQ 7.3

NATIONAL
INSTRUMENTS

Insert Source @

Please insert the disk labeled NI-DAQ 7.3 Disk 2.
Overall Progress

(I

Currently instaling T

m__ ]

If the required files may be found elsewhere, pleaze enter
S1DE7E0E_FIES_4

that location below.
(LR
Il | L [y

The specified folder does not contain the comect volume.

Rescan Drive Cancel

Z0OM-10000-2 rev G

Cancel
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Screen 19: Please wait until they are all installed and Screen 20: You will be prompted to restart your
prompted to the next command. You will see the computer to complete this installation process. Click on

“Installation Complete screen. Click “Finish”. “Restart” now.

p o =

Installatign Complete
Installation Complete

INSTRUMENTS

The features in this installation have been successtully updated. You may be prompled to reboat after
hitting the Finish buttan,

I [ Y'ou must restart your computer to complete thiz operation.

If you need to install hardware now, shut down the:
computer, If you choose to exit, restart your computer
before running any Mational Instruments saftware,

Restart ] [ Shut Down ] [ Exxit

t

Installation of the MagSens™ Software

A third diskette is included with the MagSens TM system. You will need to copy the MagSens TM
executable file and all the initialization files onto the lap top. First create a new folder in the C drive\
Program File and label it MagSens, then copy the entire disc to that folder. Then create another new
folder in the C drive and label it MagSens Data.

Initializing the NIDAQ System

The following procedure is required B . osurement & utomotion xplrer

when using the lap top for the first time ~ *|™ “ ™ ™ ™

with the GSE or if the lap top isused '
with more then one GSE, whenever itis "me—
moved from one GSE to another. ::;E‘;::‘;.’;:‘;&‘E:mn

Open the Measurement and Automation ||, g8 e

software I

This manual contains proprieta. eSS % u & . 8 W SR v — 2 & 2 am
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Click on devices and right click on the Daq620E icon.

\E DAOPad-6020E (Device 1) - Measurement & Automation Explorer
Fie Edt View Tools Help

EfProperties... | (Toelste | EHjTestpanel

|
= £33 My System

+ (Bl Data Neighborhood

=1 (@ Devices and Irkerf aces

Click on Properties

¥ Di0Pad-6020E (Device 1) - Measurement & Automation Explorer.

Fie Edt Yiew Tools Help
‘gmpmts.” | Blosete | BB Test Panel

Configuration

PE — wm

Click on Al (Analog Input)

‘¥ DAOPad-6020E (Davice 1) - Measurement it Automation Explorer
File EL View Took Hel

Ef'Properties.., | (GDelete | BHTest Panel
Configuration

Configuring Device 1: DAOPad-6020E

# (B Dsta Heighborhood
= (B Dsvices and Irkerfaces
{3l DAQPad-5020E (Devics 1)

system Al |AD | Accessory | OFC | Remote Access |

@ (3 Scales
= (@ Software Polaily / Range: Select the defsut
1§30 Remote Systems analog rout
sotings for the
Hode:
Diffeservial 3|
0K Cancel

Change the Mode to Referenced
Single Ended
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¥ Meazurement i Automation Explorer

Fle Cdt Vew Took Help

B Peopertios... | Pocite | fHTest Paned

Configuration

!; My System
#1 I Dt Neighborhood

et
Configuring Device 1: DAOPad-6020L i
1B Dwvicns and inkretaces = i
[ DACPad E020E (Demvice 1) Syslem A A | Aecossory | OPC | Remole Accoss
.1 S Sl |aa | u | OPC | |
v fi Seftware Polsity / Flangs: Select the delouk
3 Remote Systons [F00v-+100¢

ZOM-10000-2 rev G

MHuode

| Fietemerecrel S E et

| oK. I Concel ool
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5) Theory of Operation

The wire rope is reeled off of the helicopter hoist and is wrapped three times around the
capstans and the rescue hook is positioned in a rotating tub. A spooler holds the rescue hook and
establishes the starting position of the wire rope to achieve an even storage of the wire rope in the
rotating tub. The wire rope is held firmly in the special grooving of the capstans by two tension roller
assemblies. The tension roller assemblies are held open by hitch pins when installing and removing the
wire rope from the capstans. The RHGSE is operated by using the rocker switch to select up or down.
When the helicopter hoist is reeling out, the hydraulic pump and motor will provide a steady load and
will rotate the rotatub at the speed allowed by the rescue hoist. When reeling in the wire rope pulls
against the capstans to develop torque on the hydraulic motor and develop a heavy load in the wire
rope depending on the setting of the reel in load valve. A set of pads installed in the Lubridryer clean
the cable, and can provide lubrication via an oil reservoir if required. When the wire rope is to be
cleaned using fresh water, the tub is filled with water, and compressed air is fed to a dryer located
below the Lubridryer to dry the cable as it is retracted. After the cleaning is finished the tub is easily
drained via a removable plug.

A magnetic sensing system inducts magnetic flux into the paramagnetic stainless steel to measure and
record any defects in the wire rope. The records are then stored on a lap top computer.
The RHGSE weighs approximately 700 Ibs dry and is easily transportable.

Each time the MagSens™ program is used to check a cable the following general procedure is used.

1) Perform a pre-check procedure to verify the MagSens system is operating.

2) With an empty head adjust the LMA voltage level to -3.5 volts , then obtain an empty head
reading

3) Then insert the rescue hoist wire rope into the head and obtain a full head reading

4) Then run the test

5) Close the test and save the data

6) Then open the test and review the results

7) Open the test information window and verify the window width for the full length of cable
inspected

8) Set the window width to the full length of cable inspected

9) Set the scale to a standard value such as three volts

Inspect the data for any repeating indications

This manual contains proprietary information and is not to be copied or disclosed
without written permission from Zephyr International LLC.
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MagSens "™ Theory of Operation

Back Ground: Magnetic Flux Leakage inspection has been used for over 50 years for the purpose of
wire rope inspection in deep mines and in the offshore oil industry. The MagSens™ system has been
adapted from this technology for the purpose of augmenting visual inspection and providing an
increased level of safety and cost effectiveness for rescue hoist maintainers. Magnetic flux leakage
inspection is particularly effective when combined with visual examinations and a thorough
understanding of the rescue hoist wire rope deterioration modes.

Operating Principle

The MagSens™ uses Magnetic Flux Leakage to locate defects in the rescue hoist wire rope. The
device uses strong permanent magnets to create a magnetic flux circuit and Hall Effects sensors
mounted to magnetic flux concentrators detect variations in the magnetic flux circuit that result from
local faults (LF) or loss of magnetic area (LMA). The variations or anomalies show up as signals that
are recorded and displayed on a laptop computer.

The MagSens™ signal characteristics are indicative of rescue hoist wire rope defect characteristics.
However the indications or the spike size and shape may be similar for different types of defects. Using
the MagSens "™ system along with a visual examination and knowledge of the history of the wire rope
provides the users the ability to determine when the wire rope should be replaced.

This manual contains proprietary information and is not to be copied or disclosed
without written permission from Zephyr International LLC.
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Basic Concepts

Magnetic Flux-term used to describe the total amount of magnetic field in a given region. The term
flux was chosen because the power of a magnet flows out of the magnet at one pole and returns to the
other pole in a circulating pattern. These patterns are called lines of induction The lines of induction
originate on the north pole of the magnet and end on the south pole; their direction at any point is the
direction of the magnetic field, and their density (the number of lines passing through a unit area) gives
the strength of the field. Near the poles where the lines converge, the field and the force it produces are
large; away from the poles where the lines diverge, the field and force are progressively weaker.

Flux Leakage- A distortion of the magnetic flux that has been introduced into a wire by a permanent
magnet. Flux leakage is used to detect wire defects since flux leakage is caused by changes in the
thickness of the wires (LMA) and by pits and holes or tears (LF) in the surface of the individual wires.
Flux leakage distorts the magnetic-flux lines and induces a signal into the Hall Effects sensors.

Hall Effects Sensors are devices that generate a voltage based upon the strength of the magnetic field
that they are placed in. Analog Hall effect sensors provide an analog signal that is proportional to the
magnetic field that they are placed in. The variation the in the flux leakage is detected by Hall Effects
sensors and the signal is amplified and conditioned for use in the MagSens circuitry and stored and
displayed on a lap top computer.

LMA Loss of Metallic Cross Sectional Area indicates loss of cross sectional area due to external of
internal corrosion, external wear due to abrasion, nicking, high pressures or poor lubrication.

LF Local Fault indicates a wide variety of external and internal discontinuities such a broken wires,
corrosion pitting, internal strand nicking and abrasion, and welds of individual wires.

Paramagnetic Behavior of Cold Worked 302 Stainless Steel

302 stainless steel is non-magnetic when annealed, however the act of cold working gives it great
strength and imparts magnetic properties in the hardened condition. In a rescue hoist wire rope cold
work is imparted to the wires as they are drawn through dies to form the individual wires. The wires
are pulled through many dies in order to reduce the wire size from about % inch to .015 inches, and
they are also preformed imparting additional cold work. This means that the individual wires are quite
magnetic. This is also the basic reason the MagSensTM can detect many different types of defects in
individual wires. Individual wire softening due to any cause can be detected.

Limitations- A magnetic flux leakage indication is a function of the size and type of defect in the
wires of the wire rope, and the flux leakage is proportional to the size of the surface breaking defects or
softening in individual wires. Surface breaking conditions on individual wires produce large variations
in the magnetic flux leakage while defects such as cracks produce small variations in the magnetic flux
leakage. Internal crushing and abrasion can produce heat and thus softening and indications that appear

This manual contains proprietary information and is not to be copied or disclosed
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as large or larger then the more expected defects such as broken wires. Broken wires that are not
separated produce almost no variation in the magnetic flux leakage until they are physically separated.

Stress is known to impact flux leakage by separating the surface defects. The MagSens™ when used in
conjunction with the Zephyr Ground Support Equipment measures magnetic flux leakage with the wire
rope under stress and allows the easy isolation of the defect for a subsequent visual inspection. Since
the Rescue Hoist Manufactures have adopted a zero defect policy based on the low safety factors the
system has been designed to, the Local Fault indications are the first warning to be used to determine if
a wire rope is ready for replacement. This creates the possibility for premature wire rope replacement
if a welded wire is present in a wire rope and no other factors are considered.

Welded Wires — According to one wire rope manufacturer it is possible that welded wires are in
strands used to form individual wire rope assemblies. The weld is a soft section of the wire due to the
high temperature annealing welding produces. Therefore it is possible to get a large spike from a weld
on a new wire rope. If no visual defects are noted then the wire rope assembly can be used as is and the
size of the weld indication monitored over the life of the wire rope assembly.

Comments on welded wire indications: Depending on the post treatment of the weld and the
environmental conditions the wire rope is subjected to, the welded area may start to corrode as a result
of carbide precipitation due to the heating process. Therefore the weld indication should be monitored
closely over time to determine if it is increasing, and a visual inspection should be performed to
identify any external signs of corrosion such as staining.

Magnetic Sensor Head

Idler wheel .| N & Encoder under
cover

LMA poles §

Preamp board
under cover

LF cages

This manua ' be copied or disclosed
tional LLC.
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The Magnetic sensor head includes four powerful Neodymium magnets that are arranged in a magnetic
circuit that is completed by two flux bars and four LMA pole pieces as shown below. The magnetic
circuit is a magnetic flux path. If there is a disruption in the magnetic flux path the Local Fault cage
concentrates the distortion such that the Hall Effects sensors can detect it. The Hall Effect sensors then
emit a small voltage that is amplified in the preamp board and then conditioned by the signal
conditioner board for use by the digital to analog converter in the DagPad.

The cross section of the MagSens ™ head is shown below.

Lines of induced
magnetic flux Flux Bar
X v
Magnet
Magnet LMA pole piece
LMA pole
e / Wire Rope
LMA pole <« | LMA pole piece
piece
Magnet —> + Magnet
T LMA Hall effects
LF Cage Flux Bar sensors (4) yellow

LF Hall Effects
Sensors (4)

This manual contains proprietary information and is not to be copied or disclosed
without written permission from Zephyr International LLC.

Copyright 3-22-2005 Zephyr International LLC Page 22 of 93



Rescue Hoist Ground Support Equipment Operation and Maintenance Manual ZOM-10000-2 rev G

The main function of the MagSens ™ is the detection of local faults (LF).

The cross section of the LF Cage Assembly when closed is shown below

Hall Effects

Wire Rope
Cross section

:Iln'

B |
il

Disruption of
magnetic flux
lines

By using 4 Hall effects sensors arranged as shown the LF cage assembly is extremely sensitive to small
discontinuities in the magnetic flux field in three planes.

As the local fault passes through the LF cage it sets up a north and a south poll disruption in the
magnetic flux field. The Hall Effect sensor then emits a voltage variation that is proportional to the size
of the defect.

However this effect is only qualitative in nature and not quantitative, i.e. we know something is there,
but not exactly what it is. Therefore the system requires a visual inspection of the area in question and
knowledge of the history of the wire ropes life.

The main point is the MagSens ™ can detect flaws in a matter of minutes and then track them
throughout the installed life of the wire rope.
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6) Operation of the equipment

The operation of the RHGSE is simple, but proper rescue hoist maintenance requires strict attention to
detail and situational awareness of the operation of the rescue hoist and the RHGSE at all times.

RHGSE operation requires:
e Attaching the wire rope to the system through the MagSens, Lubridryer around the capstans and
into the Rotatub.
Adjusting the spooler position and compensating for length error
Operating the rescue hoist controls
Activating the reel out or reel in mode rocker switch
Activating the load and length indicators
Filling with water and then draining the rotating tub
Replacing the lubricating and cleaning pads
Activating the onboard air compressor
Operating the MagSens ™ System

Cautions:

Before operation of the Ground Support Equipment, thoroughly review the entire manual in
order to prevent damage to the wire rope, hoist, helicopter or operator.

When not in use the tow handle should be stored in the upright position to eliminate the
possibility of tripping over it.

The system is protected by fuses in the event of a short circuit.

The type of fluid is marked on the hydraulic tank and mixing of different type fluids could lead
to leakage or failure of the hydraulic components.

Never actuate the rocker switch in the down direction unless the rescue hoist wire rope has been
attached to the capstans and all prerequisites for running in the down direction have been
completed. The rotating drum will spin very fast if this occurs and anything placed on the
spooler will be ejected from the rotatub.

If the motor fails to turn off while extending and the rocker switch is turned off (i.e. a stuck
motor relay), the system will go into a retracting mode and the rotating drum will not turn in the
extending direction. Remove the battery cover and disconnect the battery if this happens.

Use care when removing the lower tensioner pin to not hit the upper base with your knuckles.

The rotatub is not enclosed and adjustment can be performed with the drum stopped. The
rotatub should be observed at all times when the RHGSE is in use.
This manual contains proprietary information and is not to be copied or disclosed
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All of the electronic components are protected by fuses. When activating the rocker switch insure
the capstan covers are closed and no risk of entanglement exists for any persons in the vicinity of
the RHGSE.

Never operate the RHGSE with loose clothing, jewelry, ties, long hair or anything that may
become entangled with a wire rope.

Never actuate the rocker switch when the transparent capstan cover is open. The transparent
guard does not include a shut off switch. This is due to the fact that failure of such a switch or the
failure to close the guard would give rise to an additional risk to the operator and the aircraft
while retracting with the pendant, causing the RHGSE to start to lift off the ground and
imposing a high load on the rescue hoist wire rope.

Never actuate the rocker switch to the extend position with a slack wire rope.

Always observe the wire rope at all times and be prepared to stop at any time.

Always pay attention to the wire rope for indications it is approaching the full out position. In the
event the full out limit switch of the rescue hoist does not stop the hoist, stop the hoist by

removing the down command from the pendant.

Failure of the rescue hoist full out limit switches could cause the wire rope to come off of the
rescue hoist drum. Be prepared to stop the system if that happens.

It is essential that the rocker switch be set to the correct position when reeling in, in order to
prevent damage to the wire rope, or the operator. Do not actuate the rescue hoist pendant in the
up direction without actuating the rocker switch to the Up direction. Running the hoist up when
the rocker switch is switched to the down direction will lift the RHGSE off the ground as a dead
load and could cause damage to the wire rope, aircraft or operator.

When using the fresh water rinse the maximum retracting load should be reduced to 100 Ibs.
Do not allow excessive water to enter the air cleaner at the inlet to the air compressor.

If the readouts fail due to low voltage or a blown fuse the operator must use caution and visually
watch the wire rope as it approaches the starting position.

The MagSens ™ head contains strong magnets; do not place it near computers or credit cards.

Failure to properly ground the helicopter may result in erroneous data or static electrical
discharge.

Failure to turn the Lap Top on first then the Indicator switch second may cause the MagSens ™
system to malfunction.

This manual contains proprietary information and is not to be copied or disclosed
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Do not let the MagSens "™ head spring open i.e. control it as it opens
When tightening the wire rope to remove the slack do not jerk the cable with the hoist control.

Do not activate the rocker switch to the extend position if there is any slack in the wire rope.
Remove any slack with the rescue hoist first, then activate the extend switch to the extend
position.

Failure to stop the hoist at or near the starting point (zero indicated cable length) will cause
damage to the GSE and possible damage to the hoist wire rope. An alarm will sound if you run
the hoist beyond the starting position indicating you should stop immediately.

Always disconnect the fitting from the main positive battery terminal before repairs of or
servicing any of the moving components of the RHGSE.

The MagSens ™ can not inspect the entire length of the wire rope without disassembling the
hook and bumper assembly. Therefore a careful visual inspection of the wire rope in the area of
the hook attachment is required.

The MagSens ™ output can be affected by the movement of a metallic object in close proximity
to the MagSens "™ head.

This manual contains proprietary information and is not to be copied or disclosed
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6.1) Installing the wire rope in the MagSens and Lubridryer

With approximately 16 feet of wire rope paid out of the helicopter hoist, open the MagSens
Head and the Lubridryer by flipping the latch up and opening the covers. Be careful when opening the
MagSens Head to not let the cover pop open due to the force of the magnets. Position the wire rope in
the MagSens and Lubridryer and close the covers and latches.

6.2) Wrapping wire rope around capstans
Wrap the wire rope around the capstans three times starting with the lower capstan innermost
groove as shown:

Never actuate the rocker switch when the transparent capstan cover is open.

This manual contains proprietary information and is not to be copied or disclosed
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6.3) Applying the pressure rollers

Remove the pins to apply the pressure rollers to the wire rope after it is wrapped on the
capstans. Use care when removing the lower tensioner pin to not hit the upper base with your
knuckles.

- 3

Operating Position

Insert the pins into the pin storage hole in the pressure roller arm base. Give a strong tug on the wire
rope to insure it is imbedded in the grooves of the capstans.

This manual contains proprietary information and is not to be copied or disclosed
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Close the transparent cover.
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6.4) Setting the rotatub and spooler orientation

It is important to set the spooler orientation correctly in order to wrap the entire length of
cable in the rotating tub.

The rotatub and spooler can be adjusted as required to correct the relative position of the wire rope
wrapped in the rotatub versus the capstans. This provides the ability to adjust the relative wrapping of
the rotatub to the capstans if required for any reason at any time.

If not enough wire rope is paid out from the rescue hoist to place the wire rope in the spooler
correctly once the wire rope is wrapped on the capstans and the tensioners are applied, activate the
rocker switch and run the hoist in the down direction for a couple of feet and adjust the spooler as
required.

Note the wire rope position.
Lift and rotate the spooler to
place the wire rope in the
cable guide rollers and
loosely wrapped into the
spooler slot, while rotating
the rotatub clockwise

e "

Setting the initial position of the rotatub to the wire rope in the spooler is accomplished by rotating the
rotatub manually in a clock wise direction. Once the cable is completely reeled out, one can adjust the
position of the drum by rotating the drum in the counter clockwise position as required to keep the
cable properly positioned in the cable guide and not too tight on the spooler.

The spooler may be a tight fit in the rotatub. Once the spooler is in the starting position push it down to
firmly seat it in the rotatub. Check to insure the wire rope is loosely sitting in the bottom of the grooved
cutout in the spooler

6.5) Applying a reel out load to the wire rope

To run the hoist down, the wire rope must be properly wrapped around the capstans and the rotatub and
spooler set in the proper relative position, the slack removed from the wire rope and the capstan
transparent cover closed. Turn on the indicators switch, and then activate the rocker switch in the down
direction. Never actuate the rocker switch to the extend position with a slack wire rope. The
hydraulic system will start and the load indicator will show the load being applied to the wire rope.
Note: The load in the down direction is set at approximately 100 Ibs at the factory. The load that is
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indicated is inaccurate when running in the down direction due to the fact that the hydraulic motor is
operating in an overhauling mode. Generally it is 100 Ibs less then the indicated value when extending.

Indicator Power Switch

6.6) Running rescue hoist in the down direction (Reeling out)

Actuate the rescue hoist pendant to start the hoist running in the down direction. Start slowly
and observe the wire rope to insure it is completely seated in the capstan grooves. Run the hoist in the
down direction at a speed that allows you to observe the hoist operation. Extend the wire rope
completely; always paying careful attention to the helicopter hoist and to the condition of the wire
rope. If the wire rope snags in the Lubridryer pads for any reason such as a kink or a broken wire or
broken strand; the wire rope will loosen between the top of the Lubridryer. In this event, the wire rope
needs to be replaced; run the wire rope out into the drum and follow the manufacturer’s instructions for
replacing the hoist wire rope. Absent any deficiencies noted during inspection, run the hoist in the
down direction until the helicopter hoist is stopped by the rescue hoist full out limit switches.

Failure of the rescue hoist full out limit switches could cause the wire rope to come off of
the rescue hoist drum. Be prepared to stop the system if that happens.

6.7) Running the rescue hoist in the up direction (Reeling In)

Do not actuate the rescue hoist pendant in the up direction without actuating the rocker switch to
the Up direction. Running the hoist up when the rocker switch is switched to the down direction
will lift the RHGSE off the ground as a dead load and could cause damage to the wire rope,
aircraft or operator.

Actuate the rocker switch to the Up direction. With the hoist control pendant run the helicopter hoist in
the up direction. The wheel brakes on the RHGSE should be unlocked to allow the equipment to center
itself under the hoist. Observe the wrapping of the wire rope on the rescue hoist drum. Approximately
20 feet before the wire rope is completely retracted onto the hoist drum, slow down and observe the
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rotatub. Stop the hoist operation when the spooler is in approximately the same position as starting and
there are no more wraps in the rotatub and the counter reading approaches zero.

The load can be adjusted to any value between 5 to 600 Ibs.

Note: The indicated load in the up direction is accurate within +/- 10%.

6.8) Replacement of the Lubridryer pads

The Lubridryer pads are replaced by removing the four thumbscrews, removing the bushings
and removing the old Lubridryer pads and then installing new pads.

One set of screws,

Used pads bushing and pad

New pads installed

6.9) Using oil lubrication

The Lubridryer includes a reservoir that can be filled with oil. Use oil only as per
the hoist manufacturer’s recommendations. The reservoir is also used to store spare
Lubridryer pads.

When oil is added to the reservoir it seeps through two small holes to lubricate the
rear pad. The front pad should be soaked in oil before installing it. Therefore
always keep a spare set of pads in the reservoir of oil to use as the next set.

Wipe excess oil off of the frame and use a clean cloth to keep the oil off of the
capstans when the RHGSE is not in use.

6.10) Adjusting the reel in load

The reel in load is adjusted by turning the adjustment knob on the lower pressure
relief valve. To increase the load, turn the knob clockwise when looking up at the knob or
counterclockwise from a standing position.

Reel in load adjustment
knob
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Never try to adjust the reel in load while retracting the wire rope at a very slow speed. This will lead to
cogging of the hydraulic motor and an inaccurate adjustment. Obtain a moderate steady speed then
make the adjustment while maintaining that speed.

6.11) Adjusting the reel out load
The reel out load is adjusted by turning the screw on the upper pressure relief valve. To increase the
load, turn the screw clockwise.

Reel out load adjustment
screw

6.12) Using fresh water wash

When using the fresh water rinse the maximum retracting load should be reduced to 100 Ibs.

In order to flush away saline residuals after salt water exposure, fill the rotating tub % of the way with
fresh water and extend the wire rope all the way down. Using a hose rinse off the helicopter hoist and
the wire rope between the helicopter hoist and the rotatub. Turn on the air compressor switch and
carefully observe the wire rope at all times on the capstans. Retract the entire wire rope out of the
rotatub, and remove the plug at the bottom.

Drain plug

~ rmatio
... from z
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6.13) Using the Dryer

After extending the wire rope into the rotatub and after it has been filled with water, actuate the rocker
switch in the up direction and run the rescue hoist in the up direction. Compressed air will force the
majority of the water off the cable prior to leaving the Lubridryer.

Compressor
switch

Air exit point

Compressor

Do not allow excessive water to enter the air cleaner at the inlet to the air compressor.
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6.14) MagSens "™ Operating Procedure

MagSens ™ Software Description

When you first start the MagSensTM program you will see the startup screen. From this point you can
start a new test, review existing test data or setup a new test numbering sequence. To start a new test or
view existing test data, you will click on the appropriate box. To setup a new test numbering sequence
click on cancel, then move the cursor over the Set Up Menu box. When the Set Up dialogue box opens
you will see many options. Because the MagSens has been adapted to the rescue hoist inspection task
there are many setup options that you will not need and others that should not be changed.

Fle Wiew Setlp Hep

[N R S o T N |

e TS - TR T

=lolx|
Fle WView | SetUp Help
O &FE  Vews., M | X Evlw v

Company Information...
Compary Qrdering. .
New Test..,

Test Information...
Hardwiare..

Calbration..,

This losed

without written permission from Zephyr International LLC.

Copyright 3-22-2005 Zephyr International LLC Page 35 of 93



Rescue Hoist Ground Support Equipment Operation and Maintenance Manual

ZOM-10000-2 rev G

The only setup information that should be changed from time to time is the New Test box.

WL s

7~ MagWin

R Y I e Testseip
OF&| 0 m ) R “

Fle View SetUp Help

— TestMName:

JETE

® Md_y #tst
oy m_d_#tst
(" Testitst

bt - month full name,
- year 2 digits,

[v Automatically Generate Test Name

Next Test Number:
1

m-month number,  d - day of the month,
#-testnumber

(May03_01_231st)
(01_05_03_23.ts1)

(Test23tst)

— Test Folder:

Folderfame:

[V Always Use Last Test Folder

i~ Full Head Reading

[ Always Obtain Full Head Reading

Full Hesd Beading [rtv]

—

Ohtain

i~ Test Parameter
Units:

" Matic
® Imparial

TestMaode
@ LhA
 TCMA

o]

Cancel

You have the options of selecting the way the data files are named and what the next test number is.
Once the next test number is selected the program will automatically increment the test data file name
by one for each test performed. You also can select Metric or Imperial units. If you want to send the
data to a different folder, you can uncheck the “Always Use Last Test Folder” and then specify where
the next data file should be stored.

When you start a new test the Start New Test Data Entry Screen appears.

This m

Magnograph Windows il
Start New Test | Cantract Infarmation |
i~ Test Media Location: Initial P
TestFile Name MA Empty Head: [0 [mv] Obtain
IDecEmbevU5_U5_1 rrvag
A Full Head: * [m Obtai
TestFolder: iyl =
|C\DD:ument5 and Settings\administraioriy DocumentsyZ Initial Weight [Lb/f]
TestMaode.
’7 Units: (~ Metric (@ Imperial TestMode (& LMA ¢ TMA Specified Weight [Lbs] ‘
i~ TestInformation:
Test Date/Time: I12/ 5/2005 LI IU2 0RPM Technician # |
HaistModel # [ Hoist S/N [
Aircraft Tvpe | Adrcraft Tail Number I
Test Type [ Rope Installation Date [
Previous Cycles [ Cycles since lastizst |
Inflight evnt? [ T [
Comments,
Print R
—— sclosed
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In this screen you should enter data relevant to the test you are about to perform. The hoist type and
s/n, and the aircraft tail number and date provide a way to track each wire rope individually in the event
multiple aircraft and multiple hoists are monitored with the MagSens ™ system.

If the MagSens Head is not already attached to the upright bracket
attach it with two 5/16 thumbscrews.

Caution- The MagSens head contains strong permanent

magnets. Do not place it near the laptop computer or near
credit cards as the strong magnetic field will erase any data on
these devises.

Attach the MagSens Head cable with the red dot at the MagSens
Head.

Place the lap top computer (optional equipment or customer
supplied) on the RHGSE as shown.

To insure the best data capture the Lap top battery charger
and the onboard battery charger should be disconnected with
the respective batteries fully charged.

Failure to properly ground the helicopter may result in
erroneous data or static electrical discharge.

Install wire rope as per section 6.1 through 6.4

Position the RHGSE so that with the wire rope installed it
does not create a large fleet angle with the hoist. Tighten the
wire rope carefully between the hoist and the RHGSE.

Then pay out enough cable to allow opening the head and removing the cable.
Open MagSens ™ Head while holding the cover so that it does not spring

open.

Do not let the MagSens ™ head spring open i.e. control it as it opens

This manual contains proprietary information and is not to be copied g
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The following general procedure is used to check the cable.

1) Perform a pre-check procedure to verify the MagSens system is operating.

2) With an empty head adjust the LMA voltage level to -3.5 volts , then obtain an empty head
3) Then insert the rescue hoist wire rope into the head and obtain a full head reading

4) Then run the test

Turn on the laptop first then turn on the control section power switch. You should hear the ding-dong
of the USB interface. Allow the system to warm up for 5 minutes.

Failure to turn the Lap Top on first then the Indicator switch second may cause the MagSens ™
system to malfunction.

Pre-check Procedure:

1) Start the Lap top and let it boot up

2) Turn on the control section and let it warm up at least 5 minutes to stabilize the LMA signal

3) Start the MagSens program and start a new test

4) With no rescue hoist cable in the head obtain an empty head reading while adjusting the
potentiometer to -3.5 Volts

5) Place a 4 feet long section of wire rope that has one broken wire and a gap of .08 to .1 inch into
the MagSens head.

6) Obtain a full head reading

7) Click on OK and start pulling the test piece through the head

8) Pull it through completely and then reverse the direction and pull it through the opposite
direction

9) Reverse direction multiple times

10) Verify the system is operating by observing the indication caused by the broken wire gap.
The indication should look similar to the trace shown below, with the average value being
approximately +/-.25 volts and a peak occurring at the point where the defect is located. See the
notes below.

11) Close the test

12) Then start a new test and check the rescue cable.
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Notes:

1) The average value of the signal is about +/-.25 Volts and the peak due to the broken wire is
approximately .5 to .7volts depending on direction of travel.

2) The actual size and shape of the peak may vary each time the direction is reversed.

Head Adjustment knob
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Rescue Hoist Cable Inspection Procedure

Failure to properly ground the helicopter may result in erroneous data or static electrical
discharge.

Do not install a separate ground to the GSE or MagSens, the ground
through the rescue hoist cable.

Turn on the laptop first and let it boot up, then turn on the control
section power switch. You should hear the ding-dong of the USB
interface. Allow the system to warm up for 5 minutes.

Failure to turn the Lap Top on first then the Indicator switch
second may cause the MagSens "™ system to malfunction. i

Install the rescue hoist wire rope around the capstans and insert the cable into the GSE as per the
procedures.

Then pay out a little slack so that the Magsens head can be closed without the rescue hoist wire rope in
it to obtain an empty head reading. Adjust the potentiometer on the control section panel to obtain an
empty head reading of -3.5 volts. .

Open the head and insert the rescue hoist wire rope. Open the head carefully and do not let it spring
open.

Tighten the rescue hoist wire rope with the hoist on the aircraft very slowly and carefully. When
tightening the wire rope to remove the slack do not jerk the cable with the hoist control.

Position the RHGSE so that with the rescue hoist wire rope installed it does not create a large fleet
angle with the hoist. Tighten the wire rope carefully between the hoist and the RHGSE.

Then obtain the full head reading. Do not readjust the potentiometer during this step.
Starting a New Test

Open the MagSens program and Click on Start a new test.
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With an empty head click on obtain and when the empty head obtain box opens click on obtain . In a
few second a reading should appear in the box. Adjust the potentiometer on the control box and click
on obtain again until a reading of approximately -3.5 volts is obtained, then click on OK to store the

empty head reading.

Head Adjustment knob
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Obtain Empty Head
Button

Click Obtain button

Open the head and insert the rescue hoist wire rope. Open the head carefully and do not let it spring

open.

Tighten the rescue hoist wire rope with the hoist on the aircraft very slowly and carefully. When
tightening the rescue hoist wire rope to remove the slack do not jerk the cable with the hoist

control.

Obtain full head reading;

Click on Obtain Reading button. The Obtain Reading Dialog Box will open and then click on Obtain

Reading.

Click on OK to save the full head reading.
Enter all other relevant test record information, or the information can be added later if desired.

Start New Test | Cantract Information |

Click OK to start test

L

This manual cc

Test Media Location: Indial Parameters:

""’,;f_'f’l‘_""‘“ MA Emply Head: [0 V] Obtsin
[ApeiT4_05_2 mag
Test Folder: M Fultisad ] ®Inv)  [Obiain |
IC:\D ocuments and Settings\Adrministrator\My Docume _‘ Intial Weight: [LbaR)
Test Mode:
Units: © Metic & Imperial TestMode & LMA  TMA Speciied Weight 1Lt
Teat Inormation:
Test Date/Time: ] 22PN = fopriciantt I
Hoist Modsl # T HeuSA —
Aicralt Type Acralt Tai Number |
Test Typs Flope Installaton Date
Freviour Cycler Cycles since last test
Infight event? Dlther comments
Comments:

with —"

ied or disclosed
LC.

ok | Concel |
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Click on OK to start test
Activate rocker switch to the extend position and unreel the wire rope off of the rescue hoist.

Do not activate the rocker switch to the extend position if there is any slack in the wire rope.
Remove any slack with the rescue hoist first, then activate the extend switch to the extend
position.

Using the hoist pendant control run the hoist in the down direction at a steady speed while observing
the rescue hoist and cable until the full out switch stops the hoist.

As the hoist pays out the wire rope the trace should begin moving across the screen. Extend the wire
rope at a steady speed that allows visual inspection of the cable as it extends. If obvious defects such as
kinks or broken strands are observed. Terminate the test and replace the wire rope.

Activate the rocker switch to the off position

Activate the rocker switch to the retract position, and using the hoist pendant control run the hoist in
the up direction at a steady speed until the cable length indicator reads zero feet. As the hoist reels the
cable up the trace should start again in Red (or any other color chosen). Any defects noted in the extend
trace should appear in the reverse mode during the retracting trace.

Failure to stop the hoist at or near the starting point (zero indicated cable length) will cause
damage to the GSE and possible damage to the hoist wire rope. An alarm will sound if you run
the hoist beyond the starting position indicating you should stop immediately.

If anomalies are observed verify the defect by running the cable back to the indicated location and
verify the defect either visually or by feel. If no visible defect is noted then measure the diameter of the
cable carefully in the area indicated. If no defects are found then make a note on the test data comments
field for future inspection reference. i.e a possible internal wire has broken or is close to breaking and
may show up on future inspections.

If defects are verified, remove and replace the wire rope as per manufacturer’s instructions.

6.15) Removing the wire rope from the RHGSE

To check the remainder of the wire rope, leave the test open and remove the wire rope from the
capstans, do not open the MagSens ™ head yet.

Removal of the wire rope is the reverse of the installation procedure.
Open the transparent cover.

This manual contains proprietary information and is not to be copied or disclosed
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Caution: Do not actuate the rocker switch with the transparent cover open.

Remove the hitch pins from their storage hole and rotate the pressure roller assemblies away from the
capstans and reinstall the hitch pins to hold the pressure wheel off the wire rope. Unwrap the wire rope
from the capstans and carefully remove the twist by lifting the hook out of the spooler slot and placing
it hook facing down into the slot.

Lay the wire rope out neatly away from the helicopter to avoid touching anything as it is retracted.
Carefully remove the two thumbscrews and hold the MagSens ™ Head while retracting the remaining
wire rope onto the helicopter hoist being careful not to catch the wire rope on the RHGSE or anything
else. As the rope runs through the MagSens ™ Head it will be checked for internal anomalies.

Stop when the hook is within two feet of the rescue hoist bellmouth.

Pull the remaining cable through the MagSens ™ head by hand.

Remove the wire rope from the MagSens ™ Head.

Carefully inspect the wire rope termination at the area not inspected by the MagSens ™.

Store the hook fully as per the manufacturers’ instructions.

6.16 Closing the MagSens Inspection Software

Close the file by clicking on the Close Button under the File Dialog Box. Close the MagSens Software
then turn off the power switch on the control section box.

Caution: Do not turn off the power switch on the control section with the MagSens Software still
running. Doing so will cause a fatal error and the Laptop will require rebooting.

7.1 Analyzing the MagSens Results
Use the following screen guide to see the options available to view the MagSens data.

Opening Screen

CANMET/Longview Inspection developed

MagWin program for WINDOWS™ controlled
Operation of the MagSens, Rescue Hoist Wire Rope Inspection System
For Zephyr Interational
Version 0.5

To continue press any key or left mouse click.
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Start Screen

Start New Test

Open Existing Test

Cancel

Open existing test screen

Look in: |U MagSens Data

5 Apritz_05 2
5 aprina_05_3
& Aprili3_05_4

File name: |

Files of ype:  |Mag Files ["mag)

Select a test data file to be viewed.

Adjust the scale

- MagWin - April13_05 4
Fle View Window TestInformation Help
& MmN PR M| QB w Y

. April13_05_4
Length [fi] .00 39.95
1.185

‘| “ i II mﬂ“mum
| | g Cdus
Theeshold lines
Length Marks
Window width
Scale - Automatic

-1.185 Defect at turnaround

Rsaﬁf Mouse: 232 [m¥] 74,33 [ft] :m'[mv] Speed: 103,94 [Ftjmin]  Temp: 62. 32[‘F} NUM

slan & Operation Manuals Zf MagSens Screens.do,.. - Magw
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Set scale to 5 volts

= MagWin - April13_05_4
Fle View Window Test Information Help

W& W m PR A B v V

# April13_05_4 9=

Length [f] .00 39.95 7863 3863 053
5.000
LF
| .
T ! i L iy WO Wyl Y
A i i | s . " 1 d
v
-5.000 Defiect at tunaround
Roads: Mouse: -1773 [v] 67.21 [1t] 144 [m¥] Speed: 103.94 [fjmin] _ Temp: 62,32 [°F) T o

73 start % Operation Manuals ) MagSens Screens.do... | . Magwin - Apri13_05_4 S mE T R ) 204

Adjust the window width

- MagWin - April13_05_4

File View Window Test Information Help

& W m by D PRGN QB V

B April13_05_4 EI@[XI

Length [f]  Jo.00 3995 7863 3863 053
5.000
LF
0.000
L4
Colors
Threshold lines
Length Marks
‘Window width
[\
Thi sclosed
-5.000
Ready =

Copyrig @ Operation Manuals 2§ MagSens Scresns.do.,

'Z start
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Set 30 feet

Set 80 feet
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= MagWin - April13_05_4
Fle View Window Test Information Help
& Hm DD RRDN A B iw V

¥ april13_05_4 (=13
Length (] [19.95 2745 3495 42.45 4995
5,000
LF
i i I i "
0.000 i (L b AR | ity ittt 0 AL
it \ RO LI Tttt
I Wi
v
-5.000 Defect at tumaround
Ready Mouse: -2331 [mv] 34,37 [ft] 268 [m¥] ‘Speed: 115.55 [ft/min] _ [Temp: 63.77 [F] UM

7 start

@ Operation Manuals 2§ MagSens Screens.do...

= MagWin - April13_05_4

. MagWin - Aprl13.05.4

s mE g R E) 237PM

File Wiew Window Test Information Help

& Hm DD RRDN A B w V
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Length [f] .00 19.95
5,000

LF

0.000

Th

]

-5.000

39.95 59.95

Length = 48.76 [ft]

Defect at tumaround

Ready Mouse: -489 [mv] 48.76 [ft]

7 start

361 [mw] Speed: 33.66 [fejmin]

Terp: 62.32 [F]

fisclosed

>age 47 of 93

@ Operation Manuals 2§ MagSens Screens.do...



Rescue Hoist Ground Support Equipment Operation and Maintenance Manual ZOM-10000-2 rev G

Use the zoom command

= MagWin - April13_05_4

Fie View

S| W m B PR WA B v V
B April13_05_4 [Start 200m| E\IE!FE

Length [fi] D.00 19.95 3995 59.95 7863
5.000
LF
H m B i I al
0.000 i J L (TR LA A ¢
Wl I I
™
-5.000 Defect at tumaround

Speed; 33.66 [ftjmn] Temp: 62.32 [*F] NUM.

4 start @ Operation Manuals ) MagSens Screens.do. .

-+ MagWin - April13_05 4

S| W m DD PR N QB iw V
# April13_05_4

Zoomthe |G defect
11.70(H) LI.
T disclosed
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To analyze the date perform the following steps

Select the test data to be viewed.
1ol

File Wiew SetUp Help
DE&| s » SR REAED N[ By ¥

open . 4k

Lookin: | 5 TNNG data ===

SIFrom Steve Vacula & Augustos_05_23 B June22_05_8 B May25 05 2

8 ALgustDd_05_16 & July12 05 7 &4 June30_05_9 B May25 05 24
A ALgustDs_05_17 & July12 056 B lune30_05_10  BMay25_05_25
A ALgUsts_05_18 & July15_05_14 54 June30_05_11 B May25_05_26
S Augustng_05_19 B July19 05_15 B May24_05_25 B May25_05_27
8 ALgUstDS_05_20 &4 June22 05 3 EMay24 05 _26 Emay25 05 28
S ALgusts_05_ 21 &4 Junezz 05 4 S May24_05_27 B may2s 05 29
S ALgusts_05_22 & Junez2_05_7 B May25_05_1 B May25_05_30

<

File name I

Files of type: IMag Files (* mag) LI Cancel

A

Ready Y
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The test record will open and the entire test will be shown. The system selects a scale based on the
maximum voltage it recorded. You must now set the widow width (length of the test) to view and the

scale that you want to view the data at.

T+ Magwin - July19_05_15
File  View Window TestInformation Help
Dw & e » @RGP N X E v v
METET
Length [ft] 0.00 144.34 267.53 12303
0.261
LF
0.000
[v]
-0.261
Ready [Mouse: -196 [mv] 270,72 [ft] 2 [mv] |Speed: 29.33 [fymin]

Next click on Test Information the following screen appears.

Tl
Start New Test | Cantract Information
r— Test Media Location Initial P
TestFile Name: WA Empty Head: |0 [mv]
Jul19_05_15.mag
M Full Head, 1099 [m¥]
Total TestLength:  [572.07 il tsieiott g Lefi
Test Made:
’7 Units: (~ Metic (& Imperial TestMode & LMA  ( TMA Specified Waight |1 [Lb#f]
i~ Test Information:
TestDote/Time: [ 7neroos =] [1003a =5 e [svar7a
Haist Madel £ [easnn-ao-1 HoistS/N [048
Alrcraft Typs [urrsoo Aircraft Tail Number [o6-24560
Test Type [40Hrnsp Rope Installstion Date |
Previoug Cycles I Cycles since lasttest I
Inflight event? | - o427 & acttrs
Compments:
Average Reslinweight 350 Lbs
Print
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Here the total test length was 572 feet, click on OK, then right click on the image.

| — — —
7+ MagWin - July19_05_15 - ol x|
File Wiew ‘Window Test Information Help
Cw S W m p && PP 0 QB v
_I0/]
Length [l 0.00 144.34 267.53 123.03
0.261
LF
Colors
Gy Threshold ines
Length Marks
Window width
Scale - ALtomatic
Scale - Select
v
-0.261
Ready [Mouse: 20 [mv] 252,32 [ft] o mv] [Speed: 29.33 [f/min] 4

Select Window Width and enter the length of the test you wish to view, in the case 572 feet.

<+ Magwin - July19_05_15 o] x|
Fle Wiew Window Test Information Help
D& Mm@ [RPR7 N[ B v

=[] x|
Length [ [0.00 144.34 26753 123.03
0.261

] R

E

Enter New Window Width 572 [ft]

0000 oo ok | concel |

v

-0.261
Ready

[Mouse: 44 [rmv] 249.57 [ft] [-80 [mv]

[Speed: 25,33 [ftfmin]

Then click on OK

Next select Scale Select
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File Wiew Window TestInformaton Help
D& M om b O RSN A B w v
=18]x]
Length[ff]  }0.03 14289 27047 12747 -15.53
0.261
LF
Colors
Uy Threshold lines
Length Marks
Window width
i
[¥]
-0.261
Ready [MoLse: 20 [mv] 258.92 [ft] [19 [mv] [Speed: 29.33 [ftrmin]
= )

Enter the scale you would like to use, in the case 1 [\/].'

T+ Magwin - 1uly19_05_15 B o] x|
Fle Vew Window TestInformation Help
Cw G| W[m » Q@ P MR B e v
==

Length [f]  }0.03 14289 27047 12747 -1553
0.261
LF | ol ‘ m NIM’“

x|

LFScale: 1 ]

0.000 ok | Concal |

-0.261

Ready [Mouse: 22 [mv] 268.75 [ft] -4 [mv] [Speed: 29,33 [fymin]

Click on OK and the following screen appears.
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e
Flle wiew ‘Window TestInformation Help
L&) um » @& RPD [N B V|
BT=TE]|
Length [fi]  }0.03 142.89 27047 12747 -15.53
1.000
LF 0.50

0.000

-1.000

Ready IMouse: -349 [mVy] 248.45 [ft] [-65 [mv] [Speed: 28,33 [fymin]

Now set the threshold lines to one volt (1000 mV)

x|
Fle View Window Test Information Help
D G| M m » SR N [Q B e v
=10l ]
Length [ff] 003 142.89 27047 12747 -15.53
1.000
LF 0.50
0.000 0.00
Threshold lines
Length Marks
V] 25 window width
Scale - Automatic
Scale - Select

Ready Mouse: 225 [mv] 269.45 [ft] |24 [mv] [Speed: 29.33[fymin]  Temp: 87
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This is the preferred setting for the threshold lines although they may be set to any value allowable by
the selection box.

SR

File View Window TestInformation Help

D S| MmO R WX B V]

R
Length [f] 0.03 142 89 27047 12747 -1553
1.000

Read Mouse: 44 [my] 274.32 [ft] -26 [my Speed: 29.33 [ft/mir emp: 87
i P p

Now compare this test to a previous test. Click on the File icon and select Open Compare test

#- MagWin - July19_05_15 _[5]x]
File view Window Test Information Help
e cole PR N A B w v
(0010 {0 o il
= = 142.59 27047 12747 -15.53
Print.. Cril+P
Print Whole Test
Export...
RecentFe
Exit
0.000 0.00
]
This r]l-100 closed

[ [ [Speed: 29,33 [fiymin] [Temp: 87
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Select the appropriate prior test and the following screen appears, click on the prior test and select test
information, then set the window width accordingly, then set the scale to match the test to be

compared.

The screen now shows the two tests.

_islx
File View Window Test Information Help
D& & Hm »OR[PPD N[ Er v v
=1o| |
Length [ft]  |0.00 14284 270.53 12753 -1547
1.000
LF
[v]
I -1.000
=1o] x|
Length [ft] 0.00 140.20 27963 13938
1.000
LF
[v]
-1.000
Readly [MoLise: -450 [mV] 211,53 [ft] [eomv] [Speed: 29,33 [fymin] Temp: 87

Here you can see the similar patterns and no serious degradation or new spikes in the data.
Click on the first test and click on test information.

This m

Copyright

Magnograph Windows

File

~T IR

Start New Tast | Contract Information |
[~ TestMedia Location Initil P 1
TestFile Name: A Empty Head: |0 [r%]
[Junez2_08_7 mag
A Full Head 490 [m¥]
Total Test Length 560,95 [f] Initial Weight: 0.031 [Lb]
Test Mode:
’7 Units: (~ Metic @ Imperial TestMode @& LA ThA Specified Weight: |0 [Lbyf] ‘
~ TestInfarmation
Test Date/Time 6222005 x| [o242PM = Tecmimem 22770
Hoist Model # BL-23900-30-1 Hoist 8N 048
Aircraft Type Bl Aircraft Tail Number 86-24560
Test Type MNew Cable 300lb load test #1 Fiope Installation Date 22 Jun 05
Previous Gycles 079031 Cycles since lasttest
Inflight event? Other comments New Cable
Comments:
MNew Cahble Data:
BL-10653-3 GE Coded# 08484
08484-BL-10652-4 PL MFREZ157 10/02
Ball Enct: 631167 512881

Print

x|

l;closed
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Click on the second test and click on test information.

Magnograph Windows il i‘
Filk
I Start New Test | Contract Information | I
E i~ Test Media Location. Initial P g
= Test File Name: Ma Empty Head: [0 [mv] U7
i |Ju|y1 9_05_15 mag —
b Full Head 1039 [r]
Total Test Length 57207 | Initiel Weight 0.089 [Lbyt]
A
TestMode:
’7 Units: = Metric & Imperial TestMode @ LMA  C TMA Specified Weight: |0 [Lbyt] ‘
: a
~ TestInformation:
Test Date/Time: y200s | J1003AM S L [sverzs
I\ Hoist Macdel # 29500-30-1 Hoist S/ [oa
Arcraft Type DH-E0Q Sircraft Tail Mumber [s6-24560
I B Test Typs 40 Hr Insp Rope Installation Date | L
E Previous Cyclas Cycles since lasttest I él
; Inflight event? Other comments [2427.8 acht tns -
Comments:
d verage Reel in weight 350 Lbs
0 w
[t
Print
cwea ||
Rez 87

Here you can see how the data that is entered gives a historical record of the life of the wire rope and
allows accurate tracking of the wire rope over its installed life.

7.2 Notes and Limitations of the MagSens ™ Inspection System
The MagSens ™ output must be interpreted by a trained person.

The MagSens ™ can not inspect the entire length of the wire rope without disassembling the
hook and bumper assembly. Therefore a careful visual inspection of the wire rope in the area of
the hook attachment is required.

The MagSens ™ output can be affected by the movement of a metallic object in close proximity
to the MagSens "™ head.
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7.3 Interpretation Guidelines

The MagSens™ output along with the physical condition of the wire rope in the area of interest
and a detailed knowledge of the wire rope history is required to make an accept or reject
decision.

The indications on the MagSens readout by themselves do not give the rescue hoist maintainer enough
information to reject the wire rope outright unless visual and tactile correlation exists. After an
anomaly has been isolated, a thorough visual and tactile inspection should be performed in the area of
interest. The MagSens™ provides the capability to measure the exact location of the defect by running
the wire rope in and out to determine if the defect has a repeatable signal; then the location can be
isolated. Factors that need to be considered are the length of time the wire rope has been in service,
prior data records that may or may not exist, and the report of the crew who flew the last mission.

Scenario 1) No prior data record exists, no recorded history of the length of time the rope has
been in service, no indications or reports from the prior flight.

This is the most common scenario because the MagSens'™ is a new tool that is now available to the
rescue hoist maintainer. Consider the cases of a rope that shows no indications and a rope that shows
indications. In the first case of no indications, it is an easy call, the test data record becomes the
baseline for comparison to future tests.

In the second case, if there is no measurable variation of the outside diameter of the wire rope and no
tactile indications of any kind. Then the defect should be identified as an unknown internal indication.
Upon future inspections the size of the indication should be compared to the past data. If no increase in
size is noted. The wire rope can remain in service until such time that the defect either increases
beyond the allowable threshold value (TBD) or additional defects start to appear. Increased frequency
of inspections should be used to determine if the defect is stable or changing.

In the event that there is a measurable variation in diameter or if external damage is detected then the
wire rope must be replaced immediately.

Scenario 2) Prior data exists

In the case where prior data has established a baseline and the original baseline indicates no defects,
and a present measurement now indicates a new anomaly has developed, then the indication should be
isolated and the location marked using the MagSens. If no external visual variation in outer diameter is
measurable or detectable, then the flight crew from the previous mission should be questioned as to the
possibility of an in-flight event. This will allow the maintainer to determine the possibility of internal
damage as a result of a dynamic event. If no in-flight event has been noted then the location of the
indication should be compared to possible correlation with the turnaround points on the rescue hoist
drum to determine if possible internal crushing has started as a result of misalignment of the rescue
hoist levelwind mechanism. If no correlations can be drawn then the location and size of the indication
shall be noted and compared to future inspections and the frequency of future inspections should be
increased. Upon future inspections the size of the indication should be compared to the past data. If no
increase in size is noted. The wire rope can remain in service until such time that the defect either
increases beyond the allowable threshold value (TBD) or additional defects start to appear. In the event
that there is a measurable variation in diameter or if external damage is detected then the wire rope
must be replaced.
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Representative Wave Forms

New Wire Rope baseline

- MagWin - August04_05_16.
Fie WView Window Testinformaton Help

e A R e i O o N )

! August04_05_16
Length [f]  J0.00 -150.42 -300.87 -153.16 -2.66

1.000

0.000

v

-1.000

Ready Mouse: 743 [mV] -129.91 [ft] 56 [mv] Speed: 61.81 [ftjmin] Temp: 84.16 [*F]

Establishing a baseline When a new wire rope is installed and after it has been conditioned to
remove constructional stretch it should then be checked using the MagSens™ to establish a baseline
for comparison to future inspections.

Single Internal Defect
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- MagWin - June30_05_9
File view Window TestInformation Help

S M om p AR FRARE N X Ev e W

B8 June30_05 9

Length [t] |0 18
1.000

932 018

-9 68 -16.82

L 0.50

L By ) .II'LMJ,UM ifal \I.‘_qulh u.lwl‘\h Uil i 'l"n'-r f”lmwl"wrl ‘”"'WI{ 'U“I‘ ""'FN‘ ]ﬂ "’l il l".lrnl.”."” ikt ”w“ i ‘]“I‘ it ”Nr

0.000

-1.000
Ready

34 [mv] [Speed: 38.78 [ftjmin] [Temp: 80.38 [*F]

Mouse: 817 [mV] -6.80 [ft]

[€] Microsoft PawerPoint + MagWin - June30_05_9

In this case the internal defect was determined to be due to peening of the internal strand wires against
the external strand wires. This is a common yet undetectable flaw that occurs on 19 x 7 rotation
resistant rope that is being wrapped on multilayer drums at high speed. This peening is a plastic wear
produced by localized impact or very high bearing pressure. This can occur by the slap of the rope at
the crossover points as the rope slips from layer to layer. Plastic wear can cause a fin on the edge of a
worn wire that provides ready site for the initiation of fatigue cracks. A SEM photograph of the

indicated defect is shown below.
G= ¥ 130. PHOTO= 405
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Multiple Internal Defects
The following example shows two indications. Note that the indications repeat in each direction. The
first indication is larger then the single indication above by approximately 30 %.

" MagWin - May25_05_25
Fie Vew  Wirdow Test nformaton  veb

Length [t]  J0.00 14409 21316 12851
1000

Reeady Mouse: 19 [mv] 23914 (A A1 [ Speed: 19. 79 [Pmn] Temg: 69,97 [F]

When this wire rope was disassembled the first indication was discovered to be multiple cases of
severe internal peening between the internal and external strands.

The first defect was located at approximately 38 feet from the ball end. When one of the internal
strands was disassembled the external wire broke at one of the pits created by the peening..
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The second defect at 183 feet was only discovered after disassembling 18 of the 19 strands. It was a
center wire of an external strand that broke upon disassembly. The wire was ductile in the area of the

break and still hard in the rest of the sample. This may mean that the wire was annealed somehow,
possibly this was a weld.

Single Broken Wire
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<= MagWin - August09_05_19

Fle Wiew Widow Testinformaton Help

& M om PR M| QB

Length [f] fo.00 4.45 416 278 7.16
00

il

1 l \iMJ" ‘ | J I
1 [' ‘W.W'H“‘M“r TP

T

T YR

‘ i h !I A I
.gfh-\‘l ll!l"![l’ I ” FF‘”-W‘”-‘ '|!!|w'ﬂ-'ﬂ ; |I‘1 f‘ it ‘,I

“ l‘l‘im?u'F

™

-0.800

Ready Mousze: 20 (mV] 3.83 (] 78 (V] Speed: 82.09 [fjmin]  Temp: 8187 [*F]

As stated above a single broken wire may not allow very much flux leakage until it pulls apart. The
flux leakage increases as the ends separate. The trace above shows this concept very clearly. In the first
three passes through the MagSens ™ there is no indication but on the fourth pass the wire separated
and the indication was quite evident. Note that the signal strength is approximately 500 mV or about
the same size as the internal peening noted above.

The single broken wire is shown below

Signal Strength may vary for the same defect. MFL inspection techniques provide a qualitative
indication but not a quantitative indication. i.e. the techniques shows that an anomaly is present but it
can not tell with certainty what type of anomaly it is.
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_{gix
File View Window Test Information Help
D S| Mm p QPR N [Q Evw Y
B August09_05_19 =]
Length [f] P55 401 276 330 456
1.000
LF

LF = 507 [mi]
Length = 3.51 [ft]

J'l f\/\rf\/\ﬁ/\/\ﬂﬁ J\J\ AA[\

ol

0.000
v v
AT R T AU R LTIk e
[v]
-1.000
Ready |Mouse: 507 [mv] 3.58 [ft] 129 [mv] [Speed: 16,34 [ftfmin]  [Temp: 81,53 [°F] [ [um
;l;'start| B MagSensTh.doc - Micros. . | B Report from Investigatia... | EA MagWin - Augustog .. « @ g 10:59 A

This picture shows that the size of the indication varies during each pass through the MagSens™ head.

£» MagWin - August09_05_19 =leix|
File view window TestInformation Help
Do G| M m p [T R G H Q B v
B Augusto9_o5_19 =10l x|
Length [ff]  0.00 4.24 4683 208
1.000
LF
0.000 200 b | bl 4 ..I‘u_ H\m.\.\IJu\. Wi M “l\ | '\L\”\‘ n“hll ML \] |||i\ ii Il
UG T 1\\‘\1”lnl| T ||" ||“ L ’[1 il LR Tty lI' O
[¥]
- 000 [Bo2mv a8 mv] [520mv] [438 mv]  [427 mv]
Thls rR ady [Mouse: -458 [mv] 2.66 [ft] [ea[mv] |Speed: 82,09 [Frjmin] [Temp: 81,87 [*F] [Fuma # Iosed
i/ start] @M gS TMd - Micr |@Rp tfum] lgt |EM qW nugu;tna «@junaw
R L LT IP U R
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External Cut Strand

An external strand produces a very strong signal

</~ MagWin - August09_05_20

File View Window Test Information

Help

_ (=l x|
[ S| M m b [P WX B v
B Augustoa_o5_z0 P[] |
Length [f] .00 014 026 0.23 118
2.000
LF 100
000 e /\/\/\/\N o “ M A
AV v v SAN N [T v
[v] 100
i
Ready [Mouse: 1257 [mv] -0.61 [ft] [70 [m¥] |Speed: 35.04 [Ft/min] [Temp: 83.59 [F] [
i start MagSensTH. dac - Micros. .. MagWin - August09_...

]
[« @b 1z0am

Internal Cut Strand

An internal cut strand does not produce such a strong signal due to the fact that the wire ends are in
close proximity to each other,

%~ MagWin - August09_05_21

File View ‘Window Test Information

Help

Cw S W m b [ RR DN A Fw v

B August09_o5_21

i =181x]
o |m] S
Length [fi]  [2.82 4.07 521 396 2
2000

LF

0.000 o.00

. V] 100
This 1

:losed
Copyright-ze

751 582 mV e 64 Of 93
Ready [Mouse: -646 [m¥] 3.04 [t] [122 [m¥] |Speed: 10,63 [ftjmin]  [Temp: 83.59 [F] [ oM
i Start MagSensTh. dac - Micras. MagWin - August09_...
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Multiple internal nicked wires
This example shows the indication from two wires in the central strand that had been cut but not all the

way through. When the sample was disassembled and the individual wires were flexed two wires broke
apart.

650 478

Length [ft] f0.00
1.000

Central Strand with two nicked wires

r disclosed

This manu

out written permission rrom Zepnyr Internationa
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Welds in individual wires

It is possible to receive a new wire rope with indications. The indication may be a welded wire. Per the
Mil-W-83140 individual wire weld are permissible as long as they are no closer then 20 feet apart in
any individual strand.

This trace show a weld in the center wire of the center strand. The signal strength is 1244 mV.

7. MagWin - August18_05_8 =121

File Wiew Window Test Information Help

[T =@ W » QR PRGN Ev W ¥

gLt =101x|

Length [f]  [195.55 196.80 198.05 199.30 20055
1.265
LF
vom st ML A y A MN\!\ A A AM n/\.hf\ n)\l!\ fy AVAJH

ik MR A e y\ B ek LT A
™
100 T

1265 [3d Tayer intemal defect]
Ready Miouss: 1177 [mv] 157.97 [fe] (1057 [rv] [peed: 106.30[ftinin]  [Temp: 92861 | M
) start| [ Magwin - Augustis_. 8] Report from Investigatio... |« @B 10:0am

302/304 Austenitic wire when welded and a post weld anneal is not applied may develop internal
corrosion in the area of the weld. Therefore it is important to monitor the welded area carefully upon
future inspections.

This

Surface corrosion as a result of carbide
precipitation in the area of a welded wire
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Chlorides are a big problem for 300 series stainless steel. Outside of water; chloride is the most
common chemical found in nature and remember that the most common water treatment is the addition
of chlorine.

Carbide precipitation causes the stainless steel to loose its corrosion resisting properties in the areas
affected. Best seen at areas of welding, rusty discoloration indicates that the alloy was robbed of its
Chromium.

Conclusion:

When inspecting the wire rope with the MagSens ™ it is possible to determine the type of indication
by referring to the MagSens data base of indications. In general broken wires are the smallest
indications and welds are usually much larger yet on the same order of magnitude as broken strands.
When welds are discovered in a new wire rope, they should be monitored for growth over time.
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8.0) Maintenance of the RHGSE

8.1) Storage of the RHGSE

After using the RHSGE it should be stored indoors in a dry location. Use compressed air to blow off

any water remaining on the RHGSE or towel dry.

8.2) General Preventive maintenance

Keep the RHGSE MagSens Head relatively dry.
Rinse off the RHGSE after a wire rope cleaning.
Do not impact the Rotatub, especially in cold operating conditions.

Do not leave water in the tub in conditions likely to freeze.

Clean any excess oil from exposed portions of the upright assembly as required.
Wash the RHGSE capstans with water when required to clean and then set out to dry or blow

off excess water with compressed air.
e Keep all loose components in their respective storage locations.

0 Tub plug in the rotatub

o0 Tension release hitch pin in the pressure roller base storage holes

O Spare Lubridryer pads in the Lubridryer reservoir

8.3) Periodic Maintenance

Table of Periodic Maintenance Tasks

Task Paragraph Period
Charging the batteries 7.3.a Daily
Replacing the batteries 7.3.b On condition
Sample the hydraulic fluid 7.3.C Yearly
Change the hydraulic fluid filter 7.3.C On condition
Lubricate the wheels and Swivels 7.3.d Yearly
Lubricate the adjustable platen 7.3.e Yearly
Clean the Lubridryer 7.3.1 Monthly
Replace the Lubridryer pads 7.3.9 As required
Replace the MagSens or Lubridryer | 7.3.h As required
bushings

Capstan drive chain oiling 7.3.1 Monthly
Inspect the belts and chain for 7.3.,k,1Im Yearly
tension

Calibrate the Load Indication 7.3n Yearly

System
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Always disconnect the fused positive battery terminal before making repairs or servicing
any of the moving components of the RHGSE.

A) Charging the batteries
Whenever the RHGSE is not in use the battery charger should be plugged
in. When the battery charger is not being used store the electrical cord as
shown.

Battery charger cord
storage

B) Replacing the batteries

The two main batteries weigh 79 Ibs each. Loosen the
battery cover straps and remove the tops of the battery
boxes. Disconnect all terminals and replace the batteries.
Note the polarity markers on the wires for proper

connection of the new batteries. Dispose of the old
batteries properly.

+ terminal 7

The control section battery requires removing the two o ! “/\
screws that hold the battery bracket to the back of the control section. Note the polarlty markers on the
wires for proper connection of the new battery.

Control Section Battery
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C) Maintaining the hydraulic system

The hydraulic system should be maintained leak free. If leakage develops
tighten the appropriate fitting. The hydraulic filter includes a pop up indicator
and a spin on cartridge. The filter cartridge should be replaced on condition
when the indicator indicates a blocked filter. The hydraulic oil should be
sampled every year depending on the environmental conditions. The
hydraulic oil should be filtered and recycled as required by the sampling
results.

Spin on filter element

D) Lubricating the wheels and swivels
The wheels and swivels should be lubricated on a yearly basis with a good quality general
purpose grease.

E) Checking and lubricating the adjustable platen

With the cable attached to the capstans (to prevent rotation) rotate the rotatub fully clockwise
while looking down upon it. It should rotate with moderate to light force. To readjust the
rotation force, remove the tub by removing the (4) lock nuts and washers in the tub, and loosen
the four adjustment screws to apply white lithium based grease to the upper and lower platen
plates. Tighten the screws evenly until 8-10 Ibs. force is required to slip the adjustable platen
while measuring the force with a spring scale as shown below.
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(4) Adjustment
SCrews

Views of adjustable platen with tub
removed and slip value being measured

F) Lubridryer cleaning
Occasionally clean the Lubridryer reservoir out because dirt and dust will accumulate over

time

G) Oil and Cleaning pads replacement
Open the Lubridryer and unscrew the (4) thumbscrews. Remove the two Lubridryer bushings. Remove
the used Lubridryer pads. Discard of the used pads properly. Insert new pads, install the bushings and
thumbscrews.

H) MagSens and Lubridryer Bushings Replacement
Replace the bushings when excessively worn.

Bushings

| Thumbscrews

~

Oil and Cleaning Pads

1) Capstan drive chain oiling
Once a week drip a few drops of oil on the upper capstan chain through the
small hole in the upright bracket base
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J) Chain and belt adjustments

Before making any adjustments remove the covers.

The capstan shafts are coupled by a roller chain. The heads are adjustable on
two threaded rods. To make any adjustments of the chain or vertical drive belt
requires loosening and adjusting all of the nuts from the top of the upright
assembly down. When making adjustments always loosen from the top down
and then tighten from the bottom up while checking to insure belt or chain for
proper tension and the upright components are square to each other and the
base when completely tight. While the chain cover is off check the tightness of
the setscrews in the chain sprockets and capstan drive pulleys

K) Capstan drive chain adjustment
The upper capstan chain should be adjusted depending on usage, and once a
year it should be checked. Check for excessive chain looseness by removing the capstans, removing the
upper capstan cover to expose the chain. Check the chain by pressing on the chain. The chain should be
tight with a small deflection of 1/32 of an inch with moderate hand force.

L) Vertical drive belt adjustment
The vertical drive belt should be adjusted depending on usage, and
once a year it should be checked.
Remove the vertical belt cover. Adjust the lower capstan head
upwards to obtain approximately 1/8 inch deflection with a light
hand force. Readjust the chain, and the replace the rocker switch
support.

Vertical Drive Belt
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M) Drum drive belt adjustment

The drum drive belt should be adjusted depending on
usage, and once a year it should be checked.

Loosen the (2) screws that hold the Anglegear assembly
to the base. Turn the drum belt adjusting screw so as to
tighten the drum drive belt such that a small deflection of
approximately 1/16 an inch is obtained with moderate
hand force. Tighten the two cap screws securely.

Attachment Screws

Adjusting Screw

N) Calibrating the Load Indication System

The Ground Support System is not intended for precision load application but only as a tool to be used
to apply approximate loading to insure the cable is tensioned and conditioned during ground
maintenance. However in the event one desires to understand and certify the accuracy of the load
display then the following section applies. The display of the load is accurate to within +/- 10%
only in the up or retracting direction. Each machine is tested in the factory to insure it is within
these limits.

The load in the down direction is offset by the value that was recorded during its acceptance test and is
approximately 80 to 100 Ibs. higher then the display value. i.e. if the display is reading 200 Ibs while
extending the cable in the down direction the actual load is approximately 100 to 120 Ibs.

If it is desired to have a more accurate reading in the down direction, please contact Zephyr
International LLC. The following discussion and procedures apply to the load display when retracting
the cable onto the rescue hoist in the up direction.

The load indication system consists of a pressure transducer and a load display. The pressure in the
hydraulic motor while retracting is related to the torque the hydraulic motor is developing acting as a
pump being driven by the wire rope as it is retracted onto the rescue hoist.

The pressure transducer has an output of 1 Volt at 14.7 psi, and 5 volts at 3014.7 psi. The accuracy of
the pressure transducer is +/- 1% of full scale.

To display the load, the meter could be scaled using a curve based on the displacement of the hydraulic

motor. But considering the losses in the motor and the slippage of the capstans this is not the method
that is used. To understand this, consider the following:
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The displacement of the hydraulic motor is 4.9 cubic inches per revolution. And the relationship
between pressure in the motor and the torque in the motor is1.282 in-1bs/psi based on well known
hydraulic formulas.

The radius of the capstans is 3.288 inches therefore the relationship between the pressure and the load
at the tangent of the capstans is .389 Ibs/psi assuming 100% efficiency and no slippage.

Using a 100% curve the pressure at 30 Ibs would be 76.9 psi and the pressure at 600 Ibs would be
1542.4 psi. or the maximum load at 3000 psi would be 1167 Ibs. Of course these values are based on
static calculations and are a first attempt at describing the load measuring theory. In reality the dynamic
friction in the motor and the frictional losses at the interface between the capstan and the wire rope are
in opposition to each other.

Therefore the exact calibration curve for each machine must be measured in the factory and a
calibration curve calculated that can be used to check the output of the load indication system as time
goes hy.

The average measured relationship between the load and the psi is .305 Ibs/psi at about 100 feet per
minute.

Therefore the theoretical maximum load at 3000 psi is 915 Ibs.
This means the efficiency of the system due to slippage and friction is approximately 915/1167= 78.4%
To verify the load indication system the following procedure is used.

Remove the pressure transducer and install it in a fixture capable of applying a 3000 psi pressure to it.
Turn on the indicators and apply pressure to the transducer, the readout should indicate 915 Ibs +/- 1%.

To adjust the scaling of the Omega load display press MENU to enter the setup menu, the meter should
be displaying “int”. Press the /Max button. The meter momentarily flashes “rd1”, then shows the low
input value based on the selected input range, i.e. 1 volt, enter 0000 if it is not displayed using the
AMax and the >/Tare buttons. Then press the MENU button to store the value of the low display
reading.

The meter momentarily flashes “rd2”, then shows the high input value based on the selected range,
enter 915 to display Ibs, or 416 to display in Kg. Then press the MENU button for the meter to save the
changes and return to the run mode.

Reapply the 3000 psi to the pressure transducer and verify the display reads 915 Ibs or 416 kg +/- 1 %.
Reattach the pressure transducer and the scaling of the load meter is complete.

This method assumes the capstans are not excessively worn or excessively lubricated and the average
speed is between 100 and 200 feet per minute.
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As stated above if a more accurate load indication is required a modification to the ground support
equipment is required. If required contact Zephyr International LLC.

0) Calibrating the MagSens™ system

The MagSens ™ system has been set up at the Zephyr International LLC factory. System calibration
procedures are included here in the event the system requires adjustment. One of the only reasons one
may need to perform a calibration is possibly due to changing a head and control system combination.
In the event a head is replaced or repaired or swapped between systems the system may need to be
recalibrated as follows:

Attach the MagSens head and the cable to the control section.

1) Perform a Temperature Compensation adjustment
a. Start the Measurement and automation software and switch to channel 4
b. Attach a temperature probe so that it contacts the upper/inner LMA pole piece

c. Let the system warm up for at least ten minutes
d. Set the probe to read out in Centigrade
e. Adjust R25 for an average reading on the test panel to match the temperature reading,

but with the decimal point moved one place to the left. i.e 25 degrees C is 2.5 on
channel 4.
f. End procedure

2) Perform a full head calibration (refer to full head calibration picture below)
a. Attach the head, control section and laptop, the control section and lap top should be on
battery power only
b. Boot up laptop and turn on the control section
c. Let the system warm up approximately 5 minutes. This may require more time if the
MagSens™™ system is moved from a cool area to a hot area or visa versa. If this is the
case let the system warm up for 10 minutes minimum.
d. Using the Measurement and Automation program, open test panel, and verify you are
looking at channel Zero
The head should be empty and closed at this point
Adjust the head adjustment knob for approximately Zero volts
Place the test piece wire rope in the head and close it
Open the control section cover and locate R17 and R6
Adjust R17 for an average reading as close as possible to 1000mV. If the reading starts
to increase and then decreases stop remove the test piece wire rope and begin the
procedure from e) again.
i. Turn the R17 adjustment screw Y2 turn at a time until a reading of close to 1000
mV is attained.
ii. Remove the test piece from the head, and close the head
iii. Verify the voltage on channel zero is close to Zero volts.
iv. Open the head and insert the test piece wire rope and close the head.
v. Verify the voltage on channel zero is close to 1000 mV.

- DK —o
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J-

Due to system drift the steps in i) need to be performed in less then two minutes. If the
system is allowed too much time to drift then the signal will change and the procedure
will need to be repeated stating from e.

3) Perform a LF gain calibration (refer to LF gain adjustment picture below)

S@me a0 o

This procedure should be performed immediately after the full head calibration test
Open the MagSens program and start a new test

Obtain an empty head reading of approximately -3.5 volts

Install the test piece wire rope into the head.

Obtain a full head reading and start the test

Pull the wire rope through the head and observe the signal strength

Adjust R6 to obtain an average signal of +/- .25 volts

Turning the R6 adjustment screw counter clock wise increases the gain and thus the LF
signal, turning it clockwise decrease the gain and thus the LF signal.

Remove the cable and close cover

Reattach the battery chargers to the lap top and the control section

Upper inner LMA pole
piece
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8.4) Standard Replacement Procedures
A) Drum drive belt replacement

Jack up the RHGSE on place on car jacks to allow access to the
drum drive belt. Loosen the two screws that hold the Anglegear
assembly to the base. Turn the drum belt adjusting screw so as to
loosen up the drum drive belt to remove and replace it.

Loosen these screws to adjust or
replace the drum drive belt

B) Vertical drive belt replacement
Lower the lower capstan head enough that the vertical drive belt can be removed and replaced.

C) Drive Chain Replacement

Remove the upright bracket and loosen all the % nuts above and below the two head assemblies to
remove the chain tension. Locate the master link and using a flat blade screwdriver pop off the retainer
and remove the link and the chain. Attach a new chain and replace the master link. Insure the heads are
aligned to each other and square to the frame as they are tightened from the bottom up.

D) Hydraulic Filter replacement
The Hydraulic filter can be unscrewed and replaced by hand pressure. Be sure to shut off the hydraulic
shut off valve first and open it again after the filter has been replaced.

E) Hydraulic Fluid Replacement

To drain the hydraulic fluid remove the drain plug located on the left bottom portion of the hydraulic
tank. Open the drain valve and drain the fluid into an approved container. Use hydraulic pipe thread
sealant when reattaching the plug, not Teflon tape. Close the drain valve
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Replace the hydraulic fluid with new or recycled
hydraulic oil of the same type that was removed.

Drain Valve- rotate
handle down to open

Drain Plug

F) Other Hydraulic System Maintenance
If any hydraulic system components require replacement, close the main inlet valve to prevent the
hydraulic oil from draining down from the tank. It is critical that the valve be opened again before

starting the motor and pump assembly.

Valve Open Valve Closed

G) Capstan Replacement

The capstans should not wear. However if required to replace them they can
be easily replace and repaired. If different size wire rope is to be serviced
then the capstans will have to be changed to accommodate the different wire
rope diameters.

To remove the capstans, open the cover and remove the (4) socket head
screws. Remove and replace the capstan. The top capstan uses longer screvs
than the lower capstan.
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9.0) Standard Replacement Parts List

Lubridryer Pads (100 in the package) ZGS-10104-10
Lubridryer Bushings ZGS-10126-1
Tension Release Hitch Pins ZGS-10123-1
Plug for Rotatub ZGS-10149-1
Spooler ZGS-10081-1
Rotatub ZGS-10022-1
Vertical Drive Belt ZGS-10040-1
Drum Drive Belt ZGS-10025-2
Capstan Rolls (3/16) diameter cable ZGS-10113-20
Capstan Rolls (5/32 diameter cable ZGS-10113-30
Capstan Rolls (1/8) diameter cable ZGS-10113-40
Oil Filter Cartridge ZGS-10196-1
Pressure Transducer Assembly ZGS-10197-1
Encoder Assembly ZGS-10198-1
Fuses

Main 175 amps

Compressor 15 amps

Control 5 amps

MagSens Circuit 3 amps

Load Readout 1 amp

Length Readout 1amp
Batteries (Main) ZGS-10056-1
Batteries (Control) ZGS-10150-1
Capstan Cover ZGS-10042-1
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9.1) lHlustrated Parts Breakdown

Major Assemblies

Item | Name Number

1 Control Station ZGS-10154-1
2 Hydraulic Tank Assembly ZGS-10095-1
3 Rotatub and Spooler ZGS-10022-1 and ZGS-10081-1
4 Hydraulic Motor and Fittings Assembly | ZGS-10102-1
5 Hydrostatic Drive ZGS-10133-1
6 MagSens ZGS-10200-1
7 Lubridryer ZGS-10048-1
8 Capstan Drive and Upright Assembly ZGS-10041-1
9 Batteries and Charger ZGS-10054-1
10 Mobile Base Assembly ZGS-10118-1
11 Compressor ZGS-10052-1
12 Capstan and Belt Cover ZGS-10045-1
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Control Station ZGS-10154-1
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2
8
1

Item Name Number Qty
1 Data Acquisition Box ZGS-10152-1 1
2 Signal Conditioner Card ZGS-10155-1 1
3 Battery ZGS-10150-1 1
4 Terminal Board ZGS-10165-1 1
5 Fuse Block ZGS-10168-1 1
6 Length Indicator ZGS-10192-1 1
7 Load Indicator ZGS-10083-1 1
8 Box Machined ZGS-10153-2 1
9
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Hydraulic Tank Assembly ZGS-10095-1
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3
2
Item | Name Number Qty
1 Shut Off Valve ZGS-10131-1 1
2 Filter Element ZGS-10069-2 1
3 Filter Assembly ZGS-10069-1 1
4 Hydraulic Tank ZGS-10070-1 1
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Rotatub and Spooler

3
2
1
Item | Name Number Qty
1 Rotatub ZGS-10022-1 1
2 Drain Plug ZGS-10149-1 1
3 Spooler ZGS-10081-1 1
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Hydraulic Motor and Hydrostatic Drive
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4
3
2
Item | Name Number Qty
1 Motor / Pump Assembly ZGS-10071-1 1
2 Pressure Hose Assembly ZGS-10077-1 1
3 Return Hose Assembly ZGS-10076-1 1
4 Motor Hose Assemblies ZGS-10072-2 2
5 Hydraulic Motor ZGS-10067-1 1
6 Manifold Block Assembly ZGS-10068-1 1
7 Motor /Pump Starter Solenoid ZGS-10065-1 1
8 Inlet Hose (not shown) from shut off valve | ZGS-10075-1 1
to pump inlet
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MagSens Assembly

Bushings- ZGS-10126-1

MagSens — ZGS-10200-1

Lubridryer Assembly

2
1
Item | Name Number Qty
1 Lubridryer Pad ZGS-10104-1 2
2 Lubridryer Bushing ZGS-10126-1 2
3 Thumbscrew ZGS-10147-1 4
4 Cover Retaining Screw ZGS-10137-1 1
5 Reservoir Cover ZGS-10124-1 1
6 Latch ZGS-10051-1 1
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Capstan Drive and Upright Assembly
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Item | Name Number Qty
1 Lower Pressure Roller Assembly ZGS-10128-1 1
2 Upper Pressure Roller Assembly ZGS-10129-1 1
3 Hitch Pin ZGS-10047-1 2
4 Rocker Switch Support Assembly ZGS-10062-1 1
5 Capstan Roller ZGS-10113-20 2
6 Chain Guard Assembly ZGS-10106-1 1
7 Vertical Drive Belt and Capstan Cover ZGS-10045-1 1

Assembly
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Batteries and Charging System
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Item | Name Number Qty
1 Control Battery ZGS-10150-1 1
2 Battery Charger ZGS-10057-1 1
3 Main Batteries ZGS-10056-1 2
4 Battery Boxes ZGS-10078-1 &-2 2
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Base with Upright Assembly
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Item Mumber Quantity  |Part Number Part MName Fevision
1 2 ZE5-10119-1 Tensioner Roller Shaft
2 2 Z(55-10047-1 Tension Release Fin
3 1 ZG5-10063-1 SWW3B23 Rocker Switch
4 1 ZE5-10013-1 AnglGear
5 = £535-100271 Taper Lock B3 Shaft, 2 inch Pulley
53 1 £535-10025-1 Dirive Belt, Drum
7 1 Z(G5-10040-1 Cirive Belt, Vertical
a 1 Z(55-10085-1 Upright Bracket
g 2 ZGS-10026-1 Fulley , 2 inch
10 1 £E5-10127-1 Tension Roller Assy
11 1 97-50-110-12 Latch- Southeo
12 il ZE5-10258-1 Tension Ywheel
13 2 Z(E5-10144-2 Swiveling Tornado Caster
14 2 Z(533-10143-2 Rigid Tornado Caster
15 1 33 = /2 Stripper bolt | 375 stripper bolt .5 lang
16 1 ZG5-10284-1 Exit Roller Assy
17 2 £535-10303-1 Lanyard Tensioner Fin
14 1 A Ox25-1220A 375 shoulder bolt (B3 long
19 1 ZGS-10111-1 Tow Handle
20 1 ZE5-10259-1 Tension Ywheel Large
21 1 Z(E5-10042-1 Capstan Cover
22 1 Z(E5-10044-1 Tensioning Yvheel
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Upright Bracket Assembly
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Item Mumber GQuantity  |Part M umber PartMame . Revizion [Comment
1 3 1/4-20 % 75"long Cap ¢ .25« .75 cap screw
2 1 ZG5-10245-1 Upright Upper azsem bly
3 | 28 nut
4 1 ZG5-100851 Upright Bracket

9.0) Technical Support

Please contact Zephyr International LLC with any questions
1-843-365-2675
zephyrintl@rcn.com
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