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Warranty

Will-Burt warrants its Stiletto® HD masts to be free from defects in material and

workmanship for a period of two (2) years, with such time period running from the

date of shipment by Will-Burt. Will-Burt shall not be responsible for any damage

resulting to or caused by its products by reason of failure to properly install,

maintain or store the product; use of the product in a manner inconsistent with its

design; unauthorized service, alteration of products, neglect, abuse, accident, or

acts of God. This warranty does not extend to any component parts not

manufactured by Will-Burt; provided, however, WilFBur t 6 s warranty herein s
limit any warranties by manufacturers of component parts which extend to the

buyer.

THE FOREGOING WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, AND
NO REPRESENTATIONS, GUARANTEES OR WARRANTIES, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO, A WARRANTY OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NON-
INFRINGEMENT ARE MADE BY WILL-BURT IN CONNECTION WITH THE
MANUFACTURE OR SALE OF ITS PRODUCTS. NO EMPLOYEE,
DISTRIBUTOR, OR REPRESENTATIVE IS AUTHORIZED TO CHANGE THIS
WARRANTY IN ANY WAY OR GRANT ANY OTHER WARRANTY ON BEHALF
OF WILL-BURT.

Claims for defects in material and workmanship shall be made in writing to Will-
Burt within thirty (30) days of the discovery of defect. Failure to provide notice as
required hereby shall be conclusive evidence that the product was in conformity
with the warranty, and Will-Burt shall be released from any and all liability relating
to the product. Will-Burt may either send a service representative or have the
product returned to its factory at Buyer's expense for inspection. If judged by Will-
Burt to be defective in material or workmanship, the product will be replaced or
repaired at the option of Will-Burt, free from all charges except authorized
transportation.

THE REMEDIES OF BUYER SET FORTH HEREIN ARE EXCLUSIVE AND ARE
IN LIEU OF ALL OTHER REMEDIES. THE LIABILITY OF WILL-BURT WHETHER
IN CONTRACT, TORT, UNDER ANY WARRANTY, OR OTHERWISE, SHALL
NOT EXTEND BEYOND ITS OBLIGATION TO REPAIR OR REPLACE, AT ITS
OPTION, ANY PRODUCT OR PART FOUND BY WILL-BURT TO BE DEFECTIVE
IN MATERIAL OR WORKMANSHIP. WILL-BURT SHALL NOT BE LIABLE FOR
COST OF INSTALLATION AND/OR REMOVAL, OR BE RESPONSIBLE FOR
DIRECT, INDIRECT, SPECIAL OR CONSEQUENTIAL DAMAGES OF ANY
NATURE.
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Safety Summary

This section describes safety precautions for the Stiletto. These are recommended precautions
that personnel must understand and apply throughout many phases of installation, operation,
transportation, maintenance, storage, and troubleshooting. Be sure the read and understand the
entire manual and contact The Will-Burt Company with any questions before performing any
procedure outlined in this manual.

Signal Word Definitions

Per the ANSI Z535.4 standard, the following signal words and definitions are used to indicate
hazardous situations:

A DANGER

DANGER indicates an imminently hazardous situation that, if not avoided, will result in death or
serious injury.

WARNING indicates a potentially hazardous situation that, if not avoided, could result in death
or serious injury.

A CAUTION

CAUTION indicates a potentially hazardous situation that, if not avoided, may result in minor or
moderate injury. It is also used to alert against unsafe practices.

General Safety Instructions

The following are general safety precautions that are not related to any specific procedures.
These are recommended precautions that personnel must understand and apply throughout
installation, operation, transportation, maintenance, storage, and troubleshooting. Additional
precautions that apply to specific procedures and steps may be listed with the procedure or step
to which they apply.

A DANGER

Electrocution Hazard! Contact with high voltage will result in death or serious injury. Observe
general safety precautions for handling equipment using high voltage. Do not locate or operate
mast near electrical lines, cables or other unwanted sources of electricity. Be sure to allow
sufficient clearance on all sides of the mast to allow for side sway. Do not operate mast in
lightning. Be certain electrical cables are undamaged and properly terminated. Always
disconnect power before performing service, repair or test operations.

Relocation/Driving Hazard! Do not relocate the system during operation or while the mast is
extended to any height above the nested position or powered up. Do not move vehicle until the
mast has been securely nested and isolated from power. Power-up and operate the mast only if
the vehicle is stationary and securely parked with the parking brake properly applied. Do not
move vehicle without the vehicle interlock circuit installed to confirm the mast is nested.
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Relocating the system during operation or after mast is extended could result in death or serious
injury. Contact Will-Burt Engineering for special on-the-move situations for military only use.

A WARNING

Safety Instruction i Read Manual! Failure to follow operating instructions could result in death
or serious injury. Read and understand the operating instructions before using the mast.

A WARNING

Resuscitation! Personnel working with or near high voltages should be familiar with modern
methods of resuscitation. Such information may be obtained from the Bureau of Medicine and
Surgery.

A WARNING

Trained Personnel Only! Only trained and qualified personnel should perform installation,
operation, and maintenance procedures. Death or serious injury could result if proper
procedures are not observed.

A WARNING

Safety Equipment! Helmets or hard hats, eye protection, gloves, and safety shoes shall be
properly worn while working in the deployment area. Improperly secured payload components,
ice formations, etc. could be dislodged from the mast and fall. Death or serious injury could
result if proper safety equipment is not properly worn.

A WARNING

Crush Hazard i Mast Failure! Do not stand directly beneath the mast or its payload. Be certain
the payload is properly installed and secured. Death or serious injury could result if mast fails
suddenly.

A WARNING

Equipment Damage i Lock Mechanism! Do not modify the mast lock mechanism or lock
housing or attach any components to the lock housing. Do not remove the locks with the mast
extended. Equipment damage and dangerous mast collapse could occur if the lock mechanism
is modified. Do not let the payload control/power cables get between the lock housing and the
lock post during retraction. Pinching the cable with the lock during nesting can result in an
unsafe operating condition or damaged to cables.

A WARNING

Equipment Damage i Electrical! Power shall be disconnected before connecting or
disconnecting any system connector. For example, power must be disconnected when
connecting or disconnecting J1, J2, J3 and J4 on the control box.

A WARNING

Equipment Damage i Electrical! Do not disconnect the power cable from the control box J1
port, the mast or the power source while the mast is in motion (extending or retracting). This
could result in damage to the control box
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Equipment Damage i Submerged! Do not submerge the mast in liquid or operate the vehicle
in a fording situation that would result in a submerged mast.

Health and Safety Hazard! Solvent used to clean parts is potentially dangerous. Follow solvent
manufacturerés safety procedures and recommendat:i
prolonged contact to skin. Death or serious injury could occur if solvents are not handled

properly.
A WARNING

Fire Hazard! Cleaning solvent, used for maintenance, is flammable and can be explosive
resulting in death or serious injury. Do not smoke. Use cleaning solvent in a well-ventilated area.
Keep cleaning solvent away from ignition sources. Always store cleaning solvent in the proper
marked container.

Tip Over Hazard! Mast tip over could result in death or serious injury. Do not operate in high
winds above specification limits. Be certain mast is level, stable, and secure before and during
installation, operation, maintenance, and transportation. Make sure all persons and operators
stand clear of mast and mast payload during operation. Before operating, the base section shall
be within:

9 10° of vertical for models at or below 10M extended height

9 5° of vertical for models greater than 10M extended height

A WARNING

Pinch Point Hazard! Moving parts can crush and cut resulting in death or serious injury. Keep
clear of moving parts while operating mast.

Mounting Structure Hazard! Before installation, ensure the mounting structure is capable of
resisting forces generated from all loading and environmental conditions, including, but not
limited to, Mast System size and weight, payload size and weight, vehicle dynamic loads, sail
size, wind speed, support bracket or roof line location and base plate assembly. The lower
structure at the base plate shall be sized to support all vertical loads from the mast and payload.
The support bracket is not intended to carry vertical loads. The support bracket mounting
structure and the base plate mounting structure shall be tied to the same vehicle structure/frame
(i.e. do not mount the support bracket to vehicle body and the base plate to the vehicle chassis
frame. This would put the vehicle suspension system between the mounting points). Mounting
the Mast System into a structure unable to resist the forces generated from the customer-specific
loading scenario could result in death or serious injury and could damage the Mast System.
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Lifting Hazard i Intended Use! The mast is intended to lift a specific payload for lighting,
surveillance or communication use only. Any other use without written consent is prohibited and
could cause death or serious injury. Do not use mast to lift personnel. Do not exceed specified
payload capacity. Large payload wind sail areas can reduce payload capacity. Consult Will-Burt
engineering.

Mast Extension Hazard! Extending mast into obstructions could result in death or serious
injury and could render the mast inoperable and partially extended. Before applying power and
operating the mast, be certain there is sufficient clearance above and to all sides of the
expected location of the fully extended mast and payload. Keep all persons clear of mast and
mast extension. Do not lean directly over the mast.

Safety Instruction i Observe Proper Lifting Procedures! Use extreme caution while lifting
the Mast System and when Mast System is suspended to avoid injury and equipment damage.
Be certain the Mast System is properly secured. All operators should be aware of and follow the
applicable local, regional, and national standards and codes of practice for slinging and
transporting equipment. Never lift Mast System over people. Ensure lifting equipment including,
but not limited to, lifting straps and hoist, are capable of handling the forces generated from
lifting the system. Observe manufacturer instructions on lifting equipment. Death or serious
injury could result if proper procedures are not followed.

Safety Instruction i Operation! For outdoor use only. Do not use in areas that have been
classified as hazardous as defined in Article 500 of the National Electric Code.

Safety Instruction i Potential Air Contaminants! If internally mounted in a vehicle, air from
the mast and any accumulated water will discharge into the vehicle. Appropriate drainage
location shall be defined by the installer.

A CAUTION

Equipment Damage i Control Box! Do not open the Control Box. The Control Box is vacuum-
sealed at the factory. Opening the Control Box could cause equipment damage and will void the
warranty.

A CAUTION

Equipment Damage i Forces! Before unloading the system, be certain the unloading region is
capable of resisting forces generated from unloading the system including but not limited to
system weight. Ensure the unloading region is level and has sufficient room and strength to hold
the system. If the unloading region is incapable of meeting the requirements of the system,
damage to the system and/or unloading region could occur.

A CAUTION
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Equipment Damage i Qualified Personnel! All persons installing and maintaining this
equipment should be suitably qualified and work to local, regional, and national standards and
codes of practice.

A CAUTION

Equipment Damage i Support Bracket! Do not overtighten the mast support bracket.
Overtightening may damage the Base Tube causing the mast tubes to stick.

A CAUTION

Safety Instruction i Roof Access! If mast will be mounted to a vehicle, the operator must
provide safe means to access the roof of the vehicle during installation and maintenance.

A CAUTION

Safety Instruction i Mast Access! The operator must provide safe means to access the top of
the mast during installation and removal of the payload.

A CAUTION

Lifting Hazard i Manually Lifting! Manually lifting over 55 Ib. (25 kg) is prohibited. In the UK,
all lifting equipment must be thoroughly examined annually by a competent person according to
the Lifting Operations and Lift Equipment Regulations 1998. Equivalent regulations exist in other
EU states.

A CAUTION

Entanglement Hazard! Tangled cables can cause equipment damage. Ensure payload cables,
are not tangled and are free to pay out as mast is extended.

A CAUTION

Frozen Water Hazard! Water freezing inside mast may render mast inoperable and cause
major equipment damage such as tube deformation. Ensure water is free to exit at the base of
the mast.
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The following list contains reasonably foreseeable misuses of the mast system according to EN
ISO 12100 5.3.2. These uses shall be avoided:

1 Operating the mast with an obstruction in the functional space that prevents full
extension or retraction
Operating the mast near overhead power lines
Operating the mast without the mast and operating space visible to the operator

Driving the vehicle with the mast in a deployed position (any height above the nested
position) or powered-up

9 Operating the mast or leaving deployed in wind speeds higher than the specified
maximum velocity

Operating the mast on a non-level surface greater than the specified maximum angle

Installing a payload greater than the maximum rated payload (weight and sail area) of
the mast
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Symbols

The following are symbols that are used with the system and their meaning. Contact The Will-
Burt Company with any guestions before performing any procedure outlined in this manual.

This symbol indicates an electrocution hazard or hazardous voltage hazard.
There is DC voltage present inside the mast and control box. Do not operate
mast near electrical lines or during lightning events. Contact with high
voltage will result in death or serious injury.

This symbol indicates a pinch point hazard. Keep fingers and hands clear of
moving parts.

This symbol indicates a tip-over hazard. The mast must be properly
supported during transport, installation, maintenance and operation. System
tip-over could result in death or serious injury.

This symbol indicates a general warning. In this unit, this symbol indicates a
frozen water hazard. Water must be permitted to exit the mast to avoid ice
damage to the mast.

This symbol is used to remind userstoread and understand t he op
manual before operating the Mast System. Failure to follow operating
instructions could result in death or serious injury. Read and understand
operator 8s ma n u aorindiadlifig the masteystern. at i n g

This symbol indicates a hard hat is required when working under the mast
operating area. Failure to wear a hard hat could result in death or serious
injury.

This symbol indicates an electrical ground connection point.

POOEPPP&

P

This symbol is used to indicate the center of gravity (COG) of a fully nested
mast in a horizontal transport position.
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Section 1 Introduction & Intended Use

Review this manual in its entirety. Contact The Will-Burt Company with any questions before
performing any procedure outlined in this manual. The views depicted in this manual are
provided for clarification and are subject to change without notice. Views are not to scale.

This manual describes installation, operation, transportation, maintenance, storage, and
troubleshooting procedures for the Stiletto Mast System. These procedures assume the use of
standard catalog Mast Systems. Procedures and characteristics for Mast Systems customized
to meet customer-specific needs may vary.

This manual is for the following Stiletto masts:

3-Meter Stiletto
4-Meter Stiletto
6-Meter Stiletto
10-Meter Stiletto

= =/ =2 =4 =

15-Meter Stiletto

This manual does not cover Stiletto HD or Stiletto AL models. See www.willburt.com for
information on these and other Will-Burt products.

A typical Stiletto Mast System consists of:

1 A telescoping mast with a 28 VDC Drive Assembly and a Support Bracket Assembly
91 Control Box

9 Optional Accessories

The Stiletto mast system is intended to be installed and operated by trained professionals to
elevate critical payloads. It is not intended for use by non-professionals. The Stiletto mast is
designed to lift a specific payload for lighting, surveillance, or communication use only. Do not
use the mast to lift personnel. The mast is intended for stationary use. Contact The Will-Burt
Company with any questions on the intended use, special on-the-move use for military
applications only, or available training programs for installation and operation.
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1.1 Specification Compliance

CE Declaration of Conformity
Refer to the Product page at www.willburt.com for the latest Declaration of Conformity.

1.2 Safety Precaution Notification

Refer to the Safety Summary for precautions to be observed while installing, operating, or
maintaining this equipment.

1.3 Manual Organization

This manual is organized into the following sections:
Section 1 Introduction
Section 2 Installation
Section 3 Operation
Section 4 Transportation
Section 5 Maintenance
Section 6 Long-Term Storage
Section 8 Troubleshooting

Section 9 Reference

1.4 Definitions of Terms

Throughout this manual, the following terms are used:

1 Mast: refers to the mechanical telescoping mast

1 Mast System: refers to the entire Stiletto Mast System (telescoping mast, Control
System, and additional accessories)

9 Payload: refers to the object or equipment being raised by the mast to an operational
height
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See Section 9.1 for an Extended Glossary of Terms used within this manual. The Extended
Glossary of Terms includes:

1 General Terms and Abbreviations (Section 9.1.1)

1 Mounting Position Terms (Section 9.1.2)

4259801-Revision 22 Original Instructions 1-3
March 2021




STILETTO OPERATING INSTRUCTIONS wo

WILL-BURT

1.5 Specifications

This section describes specifications for the Mast System. The specifications listed in this
section are for catalog masts only. Masts with other heights, capacities, and finishes are
available. For more information on additional mast sizes, capabilities, and finishes, see
www.willburt.com.

Table 1-1 Stiletto Mast System Specifications

Specifications* 3-Meter 4-Meter 6-Meter 10-Meter 15-Meter

Physical Characteristics

Fully Extended 3.0m 41m 579 m 99 m 15m
Height
(+102 /-0 mm) 9.8 feet 13.5 feet 19 feet 32.5 feet 49.2 feet
(+4.0 / -0 inches)
Fully Nested 1m 1m 1.17 m 1.7m 24m
Height
(+25/-0 mm) 41 inch 39 inch 46 inch 67 inch 94.5 inch
(+1 /-0 inches)
Rated Payload 122 kg 113 kg 113 kg 113 kg 91 kg

Capacity (center

of gravity within

centerline)

Approximate 80 kg 89 kg 95 kg 121 kg 145 kg
Mast System

Weight (Including
the Support
Bracket Assembly, 176 Ib. 196 Ib. 209 Ib. 267 Ib. 320 Ib.
Control Box, and
Cables)

Approximate 2.5 kg
Control Box
Weight 5.5 Ib.

286x448 mm 446 x 285 mm

Mast Footprint
11.25x17.63

) 17.56 x 11.19 inches
inches

Continued
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Table 1-1 Stiletto Mast System Specifications Continued

6-Meter 10-Meter 15-Meter

Specifications*

Control Box Footprint

3-Meter

4-Meter
311 x 203 mm

12.23 x 8.0 inches

Mast Type

Electro-Mechanical

Drive System

SSTL Drive Screw

Emergency Operation

Manual Hand-Crank

Collar Type Auto Self-Locking with Integrated Ice-Breakers
Number of Sections 5 9 9 9 9
262 to 185 262 to 110 262 to 110 262 to 110 262 to 110

Tube Outside Diameter mm mm mm mm mm
Range (Base Tube to Top
Tube) 10.31t0 7.3 10.31 to 10.31 to 10.31 to 10.31 to

inches 4.31 inches | 4.31 inches | 4.31 inches | 4.31 inches
Number of Keys 2
Tube Material Carbon Fiber

. Meters or US Customary
Height Readout (Request when ordering. Defaults to meters.)
Electrical Characteristics
Input Operating Voltage 18.1-33 VDC
Optimal Voltage
(MIL-STD-1275) ZEvbe
Steady State Current Draw 15 Amps (vertical, 28VDC, 125 Ib. Payload)
(Maximum Operating o
Conditions) Up to 40 Amps (angled deployment; harsh conditions)
Inrush Current (Maximum
Operating Conditions) 120 s
Wind Performance
) 80 km/h 80 km/h 64 km/h 55 km/h 53 km/h

Deployment Wind Speed

50 mph 50 mph 40 mph 34 mph 33 mph

177 km/h 177 km/h 160 km/h 129 km/h 105 km/h
Survival Wind Speed*

110 mph 110 mph 100 mph 80 mph 65 mph
Rotational Accuracy (Twist) +1°

Continued
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Table 1-1 Stiletto Mast System Specifications Continued

Specifications* 3-Meter 4-Meter 6-Meter 10-Meter 15-Meter

Extension and Retraction Performance (See Note Below)

Approximate Extension <45 <60 <90 <162 <240
Time (Powered, 28 VDC) seconds seconds seconds seconds seconds

Maximum Tilt From Vertical (See Note Below)

Operational 10° 10° 10° 10° 5°
Maximum Altitude Above Sea Level
Operational 4572 m 4572 m 4572 m 4572 m 4572 m

(15,000 feet) | (15,000 feet) | (15,000 feet) | (15,000 feet) | (15,000 feet)

Temperature Performance (See Note Below)

Operating Temperature

R -40°C to 55°C (-40°F to 131°F)
ange

Storage Temperature

= -40°C to 71°C (-40°F to 160°F)
ange

Airborne Noise Emissions (measured according to EN ISO 3744:2010)

Deploying & Retracting equivalent A-weighted sound pressure level at the operating position is
less than 70 dB(A)
Guying
Is guying required? No
Is guying an option? Yes. Consult factory.
* Note:
1 Dimensions and specifications are provided for reference only and are not intended for vehicle design
purposes.
1 Specifications may be subject to change without notice.
1 Maximum payload weight will impact other performance specifications. Consult The Will-Burt Company

for additional information.
I Maximum Tilt from Vertical assumes the rated payload with the center of gravity within 300mm of the
mast centerline.
1 Typical Payload Sail Area (CD = 1.5) is as follows:
o 3-meter, 4-meter, and 6-meter Stiletto: 0.74 square meter (8 square feet)
0 10-meter Stiletto: 0.56 Square meters (6 square feet)
0 15-meter Stiletto: 0.37 square meters (4 square feet)

Consult factory for larger sail areas, as the payload and wind capacities may be reduced.

1.6 Finishes

The Will-Burt Company offers a variety of mast finishes. The Drive Assembly, the Base Tube
and intermediate tubes will be painted the appropriate color. CARC finish is available.

For information on available mast finishes, see www.willburt.com.
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1.7 Major Components

This section describes major components of a Mast System assuming the use of standard
catalog Mast Systems. Characteristics of components customized to meet customer-specific
needs may vary. If necessary, contact The Will-Burt Company for additional details.

1.7.1 Telescoping Mast
The telescoping mast (Figure 1-1):

Top Tube Ring

Collars

Support Bracket
Assembly

Base Tube \} ‘

[}
T ] Grease Port
Ll g b3

Manual Override
(open lid)

Drive Assembly

Figure 1-1 Mast (4-Meter Stiletto P/N: 711290461 Shown)
The mast includes:

Collars (Section 1.7.1.1)
Top Tube Ring (Section 1.7.1.2)

Support Bracket Assembly (Section 1.7.1.4)

1
1
1 Drive Assembly (Section 1.7.1.3)
1
1 Motor and Brake Cable
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Mast Sensor Cable

Power Cable Connector (Section 1.7.1.5)
Identification Plate (Section 1.7.1.6)
Crank Handle Assembly (Section 1.7.1.8)
Grease Gun (Section 1.7.1.9)

Label Kit (English) (Section 1.7.1.10)

1.7.1.1 Collars

Collars are fitted to the top end of each tube except the Top Tube, which has a Top Tube Ring
(Section 1.7.1.2). The collars have automatic locks and integrated icebreakers. Do not attach
any devices, remove the screws on the locks or alter the locks in any way.

Locks

Figure 1-2 Collars (4-Meter Stiletto P/N: 711290461 Shown)
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1.7.1.2 Top Tube Ring

The Top Tube Ring is attached to the Top Tube and provides the payload mounting point. The
Top Tube Ring below is applicable to masts with a Top Tube outer diameter of 110 mm (4.31
inches). See mast drawings for the Top Tube Ring dimensions for other Top Tube diameters.

6Xx @6.3mm Thru
Holes with @9.9mm

Counterbore;
6.3mm from top
edge (for ¥4 inch
hardware)

Top Tube Ring

6x ¥-20 threaded holes

0.43 inches deep on a

@3.75 inch (€295.3mm)
bolt circle

Figure 1-3 Top Tube Ring (4-Meter Stiletto P/N: 711290461 Shown)
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1.7.1.3 Drive Assembly

The Drive Assembly (Figure 1-4) extends and retracts the mast tubes.

fi
Drive Screw m
J
Motor }
) Motor
D _;" - (inside housing)
I EEHZ 10 Sl
il ' .
T L
LS X
Mast Drive Housing
Drive Assembly Location Drive Assembly (Mast Tubes Removed)

Figure 1-4 Drive Assembly (Not to Scale)
The Drive Assembly includes the Drive Screw, Motor, Motor Housing, and Mast Drive Housing:
Drive Screw

The mast is driven by a stainless steel, electro-mechanical Drive Screw. Each moving tube (all
except the Base Tube) has an Extension Nut attached to its bottom which rotates on the Drive
Screw.

Motor

The Motor is used, in powered operation, to rotate the Drive Screw. Friction in the drive system
keeps the payload supported when the motor is not energized.
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1.7.1.4 Support Bracket Assembly

The Support Bracket Assembly (Figure 1-5) secures the mast to the support structure. Along
with the mounting holes in the base of the mast, it is an essential part of mounting the Mast
System. Hardware to secure the Support Bracket Assembly to the mast ships with the Mast
System.

Hardware to secure the Support Bracket Assembly to the support structure varies based on the
customer-specific mounting application. This hardware is customer-provided.

Support Bracket
Assembly

Figure 1-5 Support Bracket Assembly

1.7.1.5 Power Cable Connector (P/N: 213075)
The Power Cable Connector (Figure 1-6):

1 IsaMS3106E24-11S Connector

4259801-Revision 22 Original Instructions 1-11
March 2021




STILETTO OPERATING INSTRUCTIONS wo

WILL-BURT

1 Connects the customer-supplied power cable to the Control Box at J1 (or on the EMI
filter input side as required)

1 Ships with the Mast System

Figure 1-6 Power Cable Connector

1.7.1.6 EMI Filter
The EMI Filter (Figure 1-7):

1 Is required for CE EMC/EMI compliance

91 Is ordered separately from the mast assembly

91 Includes a shielded cable (multiple lengths available) to the Control Box J1 connector
1

Mates with customer-supplied shielded cable to power supply and customer control

Figure 1-7 EMI Filter

1.7.1.7 Identification Plate
Information pertaining to the mast can be found on the Identification Plates (Figure 1-8):

1 On the Mast Drive Housing
M On the side of the Control Box

The information on the Identification Plates is the same.
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CONTRACT NO.
MODEL NO.
SERIAL NO. rscv No. [

MAX PAYLOAD

MANUAL DOCUMENT NUMBER
| @ o,

Figure 1-8 Identification Plate (P/N: 4518302 Shown)

1.7.1.8 Crank Handle Assembly

The Crank Handle Assembly (Figure 1-9) can be used to manually crank the Motor to extend
and retract the mast. It ships with the mast.

When manually cranking the Motor, it is necessary to remove all power from the Mast System.

Of[40

Figure 1-9 Crank Handle Assembly

1.7.1.9 Grease Gun (P/N: 912541)

The Grease Gun is used to lubricate the Drive Screw with a super-premium aerospace
lubricant. This lubricant is available from The Will-Burt Company in three fluid ounce cartridges
(P/N: 912542).

Figure 1-10 Grease Gun
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1.7.1.10 Label Kit (English) (P/N: 4562802)

The Label Kit is used to identify potential hazards and connection points within the Mast
System. These labels come installed on the Mast System. Additionally, the Label Kit includes
Ground Straps (P/N: 299053) and hardware used to ground the Mast System and control box.

Contact The Will-Burt Company for information pertaining to alternate language label kits.

1.7.2 Control Box (P/N: 4600201)

This section describes the Control Box. Additional options are available. Contact The Will-Burt
Company for additional information.

The Control Box (Figure 1-11):

1 Combines customer input, power input, sensor input, and power output to allow the
customer to extend and retract the mast without running past sensor or software limits

1 Contains power MOSFETS to control Motor direction and to dynamically brake the
Motor. When a directional command is terminated, the Control Box automatically shorts
the Motor leads for a second or two to dynamically brake the Motor

1 Can be factory-set to show the intermediate extension height in metric or US customary
units

1 Is wired to allow for an optional Hand-Held Remote Control (HHRC) or PC Interface

1 Has some self-diagnosis capability (errors and warnings)

M Is housed in an aluminum NEMA 4X box

1 Is vacuum-sealed at the factory. Opening the Control Box voids the warranty

Figure 1-11 Control Box
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The Control Box works with input from the:

1 Nested Limit Switch:
0 Prevents the mast from being over-nested
0 Isinstalled in the mast

0 Is an electronic switch triggered by a probe attached to the bottom of the center
tube

1 Fully Extended Limit Switch:
0 Prevents the mast from being overextended

o0 Is a Reed switch mounted on the base tube that detects a permanent magnet
attached to the bottom of the largest moving tube

1 Proximity Sensor:
o Counts the teeth on a sprocket attached to the Drive Screw

0 Interprets this data as an extension distance to generate the intermediate
extension height

Components of the Control Box (Figure 1-12)

Display
UP/DOWN Switch with Waterproof Boot

1

1

1 OVERRIDE Switch with Waterproof Boot
1 Bulkhead Connectors (J1, J2, J3, and J4)
1

Printed Circuit Board (Not shown)

OVERRIDE
Switch with
Waterproof Boot

Display
\ UP/DOWN
Switch with
Waterproof
Boot
J1 J2 J3 Ja
Figure 1-12 Control Box Components
4259801-Revision 22 Original Instructions 1-15
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1.7.2.1 Display
The Control Box has an eight-digit, infrared secure, green LED alphanumeric display.

The Display shows the:

M Mast Status and Software Version
1 Cycle Count of the Mast
1 Error Codes

Mast Status

Mast Status is shown as:

T ANESTEDO wmas isfully tested
T ADEPLOYEDO mastésiullytexieaded

1 An intermediate extension height (in meters or feet) as interpreted from the Proximity
Sensor in real-time as the mast extends

The intermediate extension height is shown:

T I'n metric mode as fAXX. XX MO wher e:
0 XX.XX is the extension of the mast in meters
0 Resolution is 0.002 meters
0 Accuracy is £0.05 meters
f InUScustomarymodeasii XX. XX FoO wher e:
0 XX.XX is the extension of the mast in feet
0 Resolution is 0.01 feet
0 Accuracy is £0.17 feet

Note: Extension shown on the display of the Control Box is measured from the top of the mast.
Height readout does not include the nested height of the mast.

Remember:
Total _ Mast Extension Height + Mast System + Mounted Height of
Height =  (Shown on Display) Nested Height Mast System

Note: If using the PC Interface, it is possible to enter a Mast Offset Height to account for the
nested height of the Mast System and the height the Mast System is off the ground.
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In order to output the most accurate intermediate extension height, the mast:

1. Must be returned to the fully nested position where the intermediate extension height
automatically returns to zero.

2. Must then be taken to the height required with little or no additional up and down
movement. This additional movement can add inaccuracies within the intermediate
extension height output.

Cycle Counts and Temperature

When the mast is nested and the UP/DOWN switch is held DOWN, the Display alternately
shows the cycle count of the mast and the temperature inside the Control Box. The cycle count
is used during Periodic Maintenance (Section 5.4).

Error Codes

In the event of any unexpected switch feedback, communication errors, or amp draws on the
mast, the Display will show the associated error message.

1.7.2.2 UP/DOWN Switch
The UP/DOWN Switch is:

1 Used to extend and retract the mast

1 Located on the side of the Control Box

1 Protected by a switch guard and waterproof boot
1 A SPDT (Mom-Off-Mom) toggle switch

1.7.2.3 OVERRIDE Switch
The OVERRIDE Switch is:

1 Used with the UP/DOWN Switch to ignore any errors returned by the Control Box in
order to extend and retract the mast

1 Located on the side of the Control Box
1 Protected by a switch guard and waterproof boot
1 A SPST (Off-Mom) toggle switch

1.7.2.4 Bulkhead Connectors

The Control Box contains the following military screw-type connectors:

1 J1: a 9-pin connector for customer power and handshake lines
1 J2: a 7-pin connector for sensor interface

1 J3: a 2-pin connector for the Motor Cable from the mast
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9 J4: an 8-pin connector for optional components such as the PC Interface,
Hand-Held Remote Control (HHRC), or D-TEC. The J4 connector on the standard
Control Box is RS-485, however an RS-422 option is also available

1.7.2.5 Printed Circuit Board
The Control Box contains a printed circuit board.

The printed circuit board has three pairs of handshakes contacts as follows:

1 An enable input (for a hatch switch, vehicle stationary or other precondition contact
closure located between pins A and B on J1)

0 An open circuit will cause the Control Box to display its software version and will
inhibit extension

0 A closed circuit is required between these pins to enable mast operation

1 A fully extended output (located between pins C and | of J1) is closed when fully
extended

1 A fully nested output (located between pins G and H of J1) is closed when fully nested

The rated output of the handshake contacts is one amp at 28 VDC. The contacts change state
when the mast is fully extended or nested. These shall be used as customer interlocks or
indicators (visual or audible). For more information on electrical installation of the Mast System,
see Section 2.6.2.7.

1.7.3 PC Interface

The Mast System ships standard with Stiletto Control Remote Access Management (SCRAM)
software enabled. If desired, this allows the operator to control the Mast System through a PC
or proprietary control system. SCRAM provides the same functionality as the Control Box, plus
additional functions and information that is not directly accessible through the standard
hardware interface.

Functions include controls to:

Extend the mast

Retract the mast

Nest the mast

Stop the mast

Move the mast to a specific desired height

Input the Mast Offset Height

=A =4 =4 =4 =4 -4 4

Monitor mast parameters and limit switch inputs in real-time
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In addition to the SCRAM software, The Will-Burt Company also offers PC Interface Application
Notes which allow customers to create their own GUI that communicates with the Control Box to
operate the Mast System. This is particularly useful when integrating the Mast System into a
proprietary control system. When using the Application Notes, the customer must write their
own software using the commands provided in the Application Notes.

When using a PC or proprietary control system to operate the Mast System, it is necessary to
connect the PC or proprietary control system to J4 on the Control Box. The standard protocol for
J4 is RS-485, however, modified Control Boxes that use RS-422 are available. To connect from
the Control Box to the PC or proprietary control system, The Will-Burt Company offers various
lengths of RS-485 to RS-232 Communications Cables, RS-485 to USB Communications
Cables, and Y-Cables (which, when used with the Communications Cables, allow for the use of
both a HHRC and PC or proprietary control system).

For more information about SCRAM, PC Interface Application Notes, or cables used to connect
the Mast System and PC or proprietary control system, contact your sales representative at The
Will-Burt Company.

1.7.4 Accessory Options (Sold Separately)

This section describes accessory options available for the Mast System as follows:

I Hand-Held Remote Control (HHRC) (Section 1.7.4.1)
! D-TEC®(Section 1.7.4.2)
1 Additional Accessory Options (Section 1.7.4.3)

1.7.4.1 Hand-Held Remote Control
The optional HHRC:

1 Contains an SPDT (Mom-Off-Mom) toggle switch (UP/DOWN) protected by a switch
guard and waterproof boot to extend and retract the mast

1 Uses three LED lights to backlight text to indicate the status of the system as follows:

o AEXTENDEDO t o i nsdullyesdndedt he mast
o APARTI ALO to indicate the mast is partially
o A NE ST E ihdicate the mast is fully nested

9 Includes a cable with a MS3106 8-pin screw-type connector that attaches to the front of
the Control Box at bulkhead J4. Multiple cable lengths are available

1 Isenclosedin a NEMA 4X box

1 Does not have an alphanumeric display to show intermediate extension readouts
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Figure 1-13 Hand-Held Remote Control (HHRC)
The optional HHRC comes in multiple configurations including:

1 Black HHRC with 20 ft. Cable (P/N: 912202)

1 White HHRC with 20 ft. Cable (P/N: 912254)

1 Black HHRC with 50 ft. Cable (P/N: 4214201)
1 Turkish HHRC with 20 ft. Cable (P/N: 4214203)

For additional information on the HHRC, see www.willburt.com.

1.7.4.2 D-TEC®
The D-TEC® Safety System (Figure 1-14) is a safety device which:

1 Mounts at the highest point of the mast/payload configuration
91 Provides overhead power line field detection
1 Provides above-the-mast illumination

The D-TEC® system automatically stops mast extension when an electric field above the
sensing threshold is detected. This provides added protection for the operator and equipment
from overhead power line hazards. This unit is intended as a safety tool and in no way is a
substitute for common sense and caution.
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Sensor (P/N: 5354901) Shown
Figure 1-14 D-TEC

The D-TEC Features:

I Two detection modes that operate simultaneously:

o Electric Field (E-Field) detection to sense the presence of nearby high voltage
AC

0 Magnetic Field (H-Field) detection to sense the presence of nearby high current
AC

1 An LED Look-Up Light and an Ambient Light Sensor to ensure the Look-Up Light only
illuminates when it is dark

The D-TEC communicates over an RS-485 link with the Control Box, which acts as the
communications master. This means the Control Box initiates all communication. The D-TEC
only allows or disallows the operator to extend the mast and does not provide direct power to
the mast. Both the D-TEC and the Control Box perform self-diagnostic routines each time the
Mast System is powered up.

Specifications for the D-TEC are listed in Table 1-2.

Table 1-2 D-TEC Specifications

Functional Characteristics Operational Parameters

Detection Simultaneous AC Voltage (Electric Field) and
Electromagnetic and Electrostatic (Magnetic Field)
Detection

Minimum Voltage Detection 2.3 Kilovolts/Meter at 0° (Reduced with angle)

Look-Up Light LED

Input Voltage 11 to 33 VDC

Power Requirements 12 VDC 10 Amps or 24 VDC 5 Amps

Operating Temperature Range -40°C to 71°C (-40°F to 160°F)

Duty Cycle 100%

For more information on the D-TEC, see www.willburt.com.
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1.7.4.3 Additional Accessory Options

Table 1-3 describes a number of additional accessory options available for the Mast System.

Table 1-3 Additional Accessory Options

Accessory Description

Input Power Cable Pigtails Connects customer power to the Mast System.

Mast Systems ship standard with a Power Cable Connector
that the customer wires according to the specific mounting
application needs. The customer then attaches to J1 on the
Control Box or EMI Filter input.

The optional Input Power Cable Pigtails have a Power Cable
Connector with pre-wired flying leads of predetermined
lengths to simplify the process.

P/N: 4674701 Unshielded 5 Meter.
P/N: 4674702 Unshielded 8 Meter.
P/N: 4784001 Shielded 5 Meter.

Roof Seal Kit (P/N: 913730) 4M model: Used with internal mounting applications (i.e.
mounting inside an enclosure of vehicle).

Nycoil® Cable Conduit Manages payload cables. The Nycoil® Cable Conduit length
should be two times the difference between the mast
extended and nested heights. To go around the mast, a
minimum of 1 ¥ inch (31.8 mm) cable ID with a 21.5 inch
(546 mm) coil OD is required. Smaller sizes are available if
the Nycoil® Cable Conduit is offset.

Power Supply Kits

110 VAC Power Supply Kit | Converts 110 VAC input to 24 VDC output.
(P/N: 4655201)

220 VAC Power Supply Kit | Converts 220 VAC input to 24 VDC output.
(P/N: 4655202)

Stiletto Capacitor Bank Kits Used when the customer power supply is not strong enough
to start the Mast System.

P/N: 4534504 Has a 12 inch (30.5 cm) cable.
P/N: 4534501 Has a 36 inch (91.4 cm) cable.
P/N: 4534502 Has an 84 inch (213.4 cm) cable.
P/N: 4534503 Has a 120 inch (304.8 cm) cable.
P/N: 4534509 Has a 360 inch (914.4 cm) cable.

For more information on these and other additional accessory options, or customized solutions
to customer-specific scenarios, see www.willburt.com.
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Section 2 Installation

This section describes the installation of the Mast System and provides general procedures that
must be followed to ensure a successful installation. Use care to understand and follow all
precautions while installing.

2.1 Pre-Installation Check

Before installing the system, ensure:

9 Allinstallers read and understand the entire installation procedure

=

Only a properly trained and qualified certified electrician performs electric installations
and maintenance

All components are included (Section 1.7)
All required equipment is readily available (Section 2.2)
The mounting structure is level with sufficient room to mount the system (Section 2.4)

When installing in a vehicle, that the vehicle is stationary and on a level surface

= =/ =4 =4 =4

The following precautions are understood and followed:

A DANGER

Equipment Damage! At survival wind speed or contacting an obstruction, an extended mast
can generate 83,333 Ib.-ft. (1,000,000 Ib.-in. or 113,000 N-m) of overturning moment at the
Base before breaking the mast. The mounting structure must be designed accordingly. Before
installation, ensure the mounting structure is capable of resisting forces generated from all
loading and environmental conditions, including, but not limited to, Mast System size and
weight, payload size and weight, sail size, wind speed, Guy Line arrangement, support bracket
or roof line location and base plate assembly. Mounting the Mast System into a structure unable
to resist the forces generated from the customer-specific loading scenario could result in death or
serious injury and could damage the Mast System.

Trained Personnel Only! Only trained and qualified personnel should perform installation
procedures. Only a properly trained and qualified certified electrician should perform electric
installations. Death or serious injury could result if proper installation procedures are not
observed. All persons installing and maintaining this equipment should be suitably qualified and
work to local, regional, and national standards and codes of practice.

Mounting Structure Hazard! The mounting hardware must include proper means to resist
vibration loosening such as thread-locking compound or locking hardware. Mounting the Mast
System to a structure unable to resist the forces generated from customer-specific loading
scenario could result in death or serious injury and could damage the Mast System.
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Mounting Structure Hazard! Before installation, ensure the mounting structure is capable of
resisting forces generated from all loading and environmental conditions, including, but not
limited to, Mast System size and weight, payload size and weight, vehicle dynamic loads, sail
size, wind speed, support bracket or roof line location and base plate assembly. The lower
structure at the base plate shall be sized to support all vertical loads from the mast and payload.
The support bracket is not intended to carry vertical loads. The support bracket mounting
structure and the base plate mounting structure shall be tied to the same vehicle structure/frame
(i.e. do not mount the support bracket to vehicle body and the base plate to the vehicle chassis
frame. This would put the vehicle suspension system between the mounting points). Mounting
the Mast System into a structure unable to resist the forces generated from the customer-specific
loading scenario could result in death or serious injury and could damage the Mast System.

Equipment Damage i Lock Mechanism! Do not modify the mast lock mechanism or lock
housing or attach any components to the lock housing. Do not remove the locks with the mast
extended. Equipment damage and dangerous mast collapse could occur if the lock mechanism
is modified. Do not let the payload control/power cables get between the lock housing and the
lock post during retraction. Pinching the cable with the lock during nesting can result in an
unsafe operating condition or damaged to cables.

A CAUTION

Disconnect Power! Power must be disconnected before connecting or disconnecting any Mast
System connector. For example, power must be disconnected when connecting or
disconnecting J1, J2, J3, and J4 on the Control Box. Do not disconnect the power cable from J1
on the Control Box, mast or from the power source while the mast is in motion (extending or
retracting). This could result in damage to the Control Box.

A CAUTION

Equipment Damage i Cable Routing! Cabling or Nycoil should be routed such that it cannot
become trapped or pinched between the mast collars during retraction. This can interfere with
the lock mechanism functionality.

A CAUTION

Equipment Damage i Cutting! Wear gloves when installing the electrical ground strap, and
handling icebreakers to avoid possible injury.

A CAUTION

Safety Instruction i Roof Access! If mast will be mounted to a vehicle, the operator must
provide safe means to access the roof of the vehicle during installation and maintenance.

A CAUTION

Safety Instruction i Mast Access! The operator must provide safe means to access the top of
the mast during installation and removal of the payload.
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2.2 Installation Equipment

Table 2-1 lists equipment recommended for installation.

Personal Protective

Table 2-1 Equipment Recommended for Installation

Recommended Equipment*

(Section 2.3)

Safety Glasses Work Gloves Nitrile or Vinyl Gloves
Hearing Protection Hard Hat or Helmet Safety Shoes

Hand Tools
Appropriate Hardware Drill Level

Measuring Tape

Rubber Mallet

Torque Wrench

Wrenches Washers or Spacers (For Shimming)
Equipment
Hoist Sling

Expendables

Anti-Seize

Loctite® Blue 243 or Equivalent

Rags (Clean and Dry)

* Note:

1 Depending on the local, regional, and national standards and codes of practice, and the environment,
additional personal protective equipment may be necessary.

1 Depending on the Mast System configuration, additional equipment, including but not limited to electrical
components (e.g. wire, switches, fuses, circuit breakers, etc.), may be required.

1  When disposing of any disposables or components, do so according to any applicable local, regional, and
national standards and codes of practice.
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2.3 Installation Hardware

Table 2-2 describes hardware that may be used during installation. Depending on the specific
installation application, all hardware may not be used.

Table 2-2 Installation Hardware

Hardware* Supplied By Notes

Support Bracket Assembly (bolting the halves together)

(12) 3/8x1.0x0.1 300 SSTL Flat Will-Burt Ships with Mast System
Washer (P/N: 2054)
(6) 3/8-16x1.0 18-8 SSTL Bolts Will-Burt Ships with Mast System
(P/N: 0848)
(6) 3/8 18-8 SSTL Lock Washers | Will-Burt Ships with Mast System
(P/N: 0801)
(6) 3/8-16 18-8 SSTL Nuts Will-Burt Ships with Mast System
(P/N: 0817)
Support Bracket Assembly (To the Support Structure)
(6) M10 (3/8 Inch) Sets of Customer The bolts should be sized to length to allow for
Stainless Steel Hardware the thickness of the Support Bracket

Assembly, support structure, any shims, and
all mounting hardware (e.qg. flat washers, lock
washers, and nuts).

Base of Mast System (To the Mounting Surface)

(4) M12 (¥2 Inch) (Minimum) Sets | Customer The bolts should be sized to length to allow for
of Stainless Steel Hardware the thickness of the base of the mast,
mounting surface, any shims, and all mounting
hardware (e.g. flat washers, lock washers, and
nuts). Use heavy-duty, extra-thick (MS 15795-
819) stainless steel flat washers.

Control Box (To the Support Structure)

(6) M6 (¥4 Inch) Sets of Stainless | Customer The bolts should be sized to length to allow for
Steel Hardware the thickness of the Control Box, mounting
surface, any shims, and all mounting hardware
(e.g. flat washers, lock washers, and nuts).

EMI Filter (To the Support Structure)

(4) M4 (#8) Sets of Stainless Customer
Steel Hardware

Ground Straps
10-32 UNF-2B Hardware Will-Burt Ships with Mast System

)

ayload (To the Mast System)

(6) ¥2-20 Sets of Hardware Customer The standard Payload Attachment Interface
comes with (6) ¥2-20 holes. When using
stainless steel hardware, use an anti-seize to
prevent galling.
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* Unless otherwise indicated, the mounting hardware must include proper means to resist vibration loosening such
as thread-locking compound and locking hardware. Torque all hardware as appropriate for its size and grade.
Torque values in these instructions assume the use of Will-Burt provided hardware. Depending on the specific
installation application, all hardware may not be used. Additional hardware may be required for additional
accessories, or customer-specific applications.

2.4 Installation Dimensions

This section describes installation dimensions as follows:

1 Mast Installation Dimensions (Section 2.4.1)
1 Support Bracket Assembly Dimensions (Section 2.4.2)
9 Control Box Dimensions (Section 2.4.3)

Dimensions provided are for reference only and are not intended for vehicle design purposes.
Depending on the Mast System and components being used, the exact design of components
may vary. Masts with other heights, capacities, and finishes are available. For more information
on additional mast sizes, capabilities, and finishes, see www.willburt.com.

2.4.1 Mast Installation Dimensions

Table 2-3 Mast Installation Dimensions

3-Meter 213.9 8.42 452 17.78 653 25.71
4-Meter 213.9 8.42 452 17.78 476 18.75
6-Meter 213.9 8.42 452 17.78 653 25.71
10-Meter 213.9 8.42 452 17.78 1188.7 46.8
15-Meter 213.9 8.42 452 17.78 1905 75.0
*Support Bracket height can be adjusted
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Top Down View

Side View
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Figure 2-1 Mast Installation Dimensions (Not to Scale)

2.4.2 Support Bracket Assembly Dimensions

ol TYP— p—9.74) TYP———

Measurements in inches

1

1]

=

3000 TYH

i L

A
|
]
[

502 T‘r*F‘—1

{12.0%

Slot Width: 0.44 inches (11.1 mm)

Figure 2-2 Support Bracket Assembly Bolt Hole Pattern (not to scale)

4259801-Revision 22 Original Instructions

March 2021

2-7




STILETTO OPERATING INSTRUCTIONS w.a

WILL-BURT

2.4.3 Control Box Dimensions

Table 2-4 Support Bracket Assembly Bolt Hole Pattern Dimensions
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Figure 2-3 Control Box Installation Dimensions (Measurements in Inches)
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