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WARNINGS AND PRECAUTIONS 

The following precautions will help you to use your Hawkeye 

Blue flexible borescope safely and prolong its life. 

Do not bend or twist the articulating section at the end of 

the insertion tube by hand. Always use the articulation 

controls to move the tip. 

Whenever inserting or withdrawing the Hawkeye Blue 

flexible borescope, first adjust the articulation controls to 

the relaxed neutral position to straighten the tip. Ensure the 

articulation lock is released, so the tip is free to bend as 

needed. 

Never apply excessive force when inserting or withdrawing 

the Hawkeye Blue flexible borescope. The flexible bending 

section is vulnerable to tension and compression forces and 

may be damaged. 

Never try to force articulation knobs beyond their 

mechanical stops. 

Protect the Hawkeye Blue flexible borescope from 

unnecessary moisture, heat, dust and shock. 

Never leave the Hawkeye Blue flexible borescope 

unattended when it is connected to an operating light 

source. 

Do not leave the Hawkeye Blue flexible borescope 

connected to an operating light source for extended periods 

of non-inspection time. 

Never use the instrument to observe within a human or 

animal body. 

Never insert the Hawkeye Blue flexible borescope into areas 

of live voltage. 

Use only recommended accessories; other components may 

lead to unpredictable performance. 
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SYSTEM DESCRIPTION 

Generally speaking, Hawkeye Blue flexible borescopes 

consist of two separate and different fiberoptic bundles 

running through a protective insertion tube that has viewing 

optics on the distal end and an eyepiece on the other. One 

fiber bundle is designed to carry light to the viewing tip and 

is called the Illumination Bundle. In most cases a Light Guide 

is used to carry light from the Light Source to the Hawkeye 

Blue flexible borescope, the NOVA light sources can be 

directly connected for portable operation. The other fiber 

bundle is designed to carry an image from the viewing tip to 

the eyepiece and is called the Imaging Bundle or Image 

Guide. One end of each bundle terminates in the distal tip 

with the purpose of illuminating and capturing an image, 

while the opposite ends terminate separately, the Imaging 

Bundle near the eyepiece and the Illumination Bundle in the 

light guide connector. Imaging performance is primarily 

dependent on the quality of the imaging bundle fibers, 

eyepiece and objective lens sets. 

Below is a description of the functional components of the 

Hawkeye Blue Flexible borescopes. 

Standard 
DIN Eyepiece 

I 

Diopter 
Focus 

lever Operates Two, Way 
An1cu1a1ing lip 
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Imaging System 

The imaging system includes the eyepiece optics, the 

fiberoptic imaging bundle, and the objective lens set at the 

distal tip. 

The eyepiece magnifies the image carried back by the 

imaging bundle for viewing by the human eye. On most 

models the eyepiece includes a diopter focus adjustment so 

different users can adjust the lens set to their particular 

vision prescription and use the Hawkeye Blue flexible 

borescope without glasses. All Hawkeye Blue Flexible 

borescope eyepieces are of standard DIN design and 

therefore compatible with standard eyepiece attachments 

such as camera couplers. 

The imaging bundle is a continuous strand of flexible glass 

fibers that carry the image from the distal tip back to the 

eyepiece. The high-resolution image of the Hawkeye Blue 

Flexible borescopes is due primarily to the extremely small 

diameter and high light transmission efficiency of our 

imaging fibers. 

The distal lens set is a combination of precision micro lenses 

that capture images and focus them into the small imaging 

bundle. Many Hawkeye Blue Flexible borescope models are 

equipped with a special distal section that accepts an 

additional lens set that changes the direction of view from 

forward to side. This side view tip adapter enables the same 

scope to be used as either a forward viewing scope or side 

viewing scope. A direct, forward viewing tip is provided 

with the Hawkeye Blue flexible borescope. The side-viewing 

tip is available as an optional accessory on 4mm diameter 

and larger models. 
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Illumination System 

Hawkeye Blue flexible borescope models use an internal 

fiberoptic bundle up to the scope body and then connect to 

an external light guide that extends to the light source. This 

design allows the Hawkeye Blue flexible borescopes to be 

used with any of Gradient Lens Corporation's NOVA or 

Luxxor light sources. Using the NOVA light provides a 

completely portable solution, preferred by many over being 

tied to a wall power source. For video viewing, the Luxxor 

light source is usually required. 

Articulation System 

Articulation refers to the ability of the operator to "steer" 

the Hawkeye Blue fle);(ible borescope tip. Hawkeye Blue 

Flexible borescopes are either 4-way articulating with a set 

of knob controls, 2-way articu la ting with a lever control, 

or non-articulating. 

Articulation is accomplished by a set of steel cables that 

extend from the distal section back to the scope body, and 

an articulating collar assembly in the bending section. The 

cables push and pull the articulating collars together or 

apart in order to "steer" the viewing tip in a desired 

direction. The operator uses the knob or lever control on 

the scope body to push and pull the right cables. Both 

articulation controls devices include a locking mechanism 

should the operator want the tip to stay where pointed 

instead of returning toward the neutral forward direction. 

Flexible Borescope Handpiece 

The handpiece, or body, is the control section of the 

Hawkeye Blue flexible borescope and is designed to 

facilitate one hand operation of the articulation controls 

while looking in the Eyepiece. This leaves the operator's 

other hand free to push, pull and rotate the flexible 

insertion tube. Both hands work together to position the 
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distal section and point the viewing tip toward the area to 

be inspected. 

Insertion Tube 

The insertion tube is most of the working length of the 

Hawkeye Blue flexible borescope and is constructed to be 

durable and flexible at the same time. Its flexibility allows it 

to be snaked through equipment bends in order to get to 

areas not accessible by rigid Borescopes or other inspection 

instruments. Its durable construction protects the optical 

fiber bundles and houses the articulation cables. All models 

have a stainless steel mono-coil at their center for resistance 

to accidental crushing, and most incorporate a 

steel/Tungsten outer braid to resist damage while sliding 

over harsh surfaces. 

Bending Section 

The bending, or articulation, section connects the insertion 

tube to the distal viewing section and houses the 

articulating collar assembly. This is most flexible part of the 

scope, allowing the tip to be pointed in almost any 

direction. Its need for flexibility however makes it the most 

vulnerable part of the scope, and it cannot tolerate the same 

rough handling as the insertion tube. Its steel/Tungsten 

outer braid does provide protection from sliding over rough 

surfaces. 

Distal Section 

The distal section houses the termination points of both the 

illumination fiber bundle and imaging bundle. The distal 

section also contains the precision micro lenses that focus 

images into the imaging bundle. All of these components 

are positioned in the careful orientation so as to provide the 

highest possible imaging performance. Scope models are 

available with forward viewing tips, side viewing tips, and 
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interchangeable tips that use both forward and side viewing 

tip adapters. 

SYSTEM SET-UP 

Setup consists only of installing the desired tip adapter (for 

models Equipped for interchangeable tips), focusing the 

eyepiece to your eye, making a few checks to ensure the 

Hawkeye Blue flexible borescope is operating properly, and 

attaching a light source or light guide to the light post. 

To Change the Tip Adapter 

1. Unscrew the tip until it clears both sets of threads.

Store in tip adapter case.

2. Screw on the new tip until it completely clears the

first set of threads.

3. Rotate the tip on the scope until the keyed flat finds

the flat on the scope Distal section.

4. Slide the tip down to the second set of threads and

screw on until finger tight.

DO NOT USE ANY TOOLS OTHER THAN YOUR HAND TO 

TIGHTEN THE TIP OR DAMANGE MAY RESULT! 

Focus the Eyepiece 

To focus the eyepiece optics for your eye, simply rotate the 

focus knob while looking into the eyepiece. The viewing tip 

of the Hawkeye Blue flexible borescope should be pointed 

at a small object with sharply defined edges. Typed text on 

white paper is a recommended target for this adjustment. 
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Check Operation 

Before using the Hawkeye Blue flexible borescope it is a 

good practice to check for any visible damage as well as 

operation of the tip articulation and clarity of the image. 

Look for any sign of penetration or crushing of the insertion 

tube, bending neck or distal section that might indicate 

damage to the imaging system, or other damage that might 

compromise performance. Check for adequate tip 

articulation by rotating the control knobs or moving the 

control lever. Look through the eyepiece to ensure the 

Hawkeye Blue flexible borescope is providing a good image 

(connect light guide to a light source for this check). If 

damage is found or performance inadequate, return the 

scope to the Service Center for evaluation and repair. 

Plug Into a Light Source: 

Insert the light guide connector into the light guide socket 

of a Gradient Lens Corporation Luxxor, NOVA or other 

compatible light source. Turn the light source on, wait 

about 30 seconds for the lamp to reach peak intensity, and 

check to ensure a bright light is projected from the viewing 

tip of the Hawkeye Blue flexible borescope. The Hawkeye 

Blue flexible borescope is now ready to use. 
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USER CARE ft MAINTENANCE 

User maintenance on a Hawkeye Blue flexible borescope can 

be summed up in two parts: Keeping the scope clean, and 

storing it properly when not being used. Care of the 

Hawkeye Blue flexible borescope during use is also 

important and will affect frequency of repair. 

Cleaning the Hawkeye Blue Flexible Borescope: 

After each use, clean and dry the Hawkeye Blue flexible 

borescope to prevent corrosion and long-term exposure to 

residue materials. 

1. Clean the insertion tube with soapy water, then rinse

and dry.

2. Clean the glass surfaces in the viewing tip, light guide

connector and eyepiece with a soft cloth and an 

alcohol/water solution. Common household glass cleaners

will work as well (Windex,etc.)

3. Clean the Hawkeye Blue flexible borescope body with

a damp cloth. Do Not Immerse the Body in water, IT IS NOT

WATERTIGHT.

Packing and Storing the Hawkeye Blue flexible 
borescope: 

When Packing the Hawkeye Blue flexible borescope, take 

care to: 

• ENSURE ALL ARTICULATION LOCKS ARE RELEASED
• IF EQUIPPED WITH A DETACHABLE TIP ADAPTER,

SECURE IN ITS PROTECTIVE CASE
• SECURE ENTIRE SCOPE LENGTH IN STORAGE CUT

OUT BEFORE CLOSING CASE LID
• IF STORED OUTSIDE OF CASE, DO NOT COIL THE

TUBE IN A SMALLER DIAMETER THAN IS DESIGNED

INTO CASE STORAGE SECTION
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CAUTION! DO NOT LET CASE LID FALL ON INSERTION 

TUBE! 

STORE THE SYSTEM IN ITS CARRYING CASE AWAY FROM 

WATER, HIGH HUMIDITY, HIGH TEMPERATURE, DIRECT 

SUNLIGHT, DUST, SALINITY, CHEMICALS, X-RAYS, 

VIBRATION AND SHOCK. 

TIPS FOR LONGER SCOPE LIFE 

DO NOT MOVE OR TWIST THE BENDING SECTION AT THE END OF THE 
INSERTION TUBE BY HAND 

WHEN INSERTING OR WITHDRAWING THE SCOPE, ARTICULATE THE TIP 
TO THE RELAXED FORWARD POSITION AND ENSURE THE FRICTION LOCK 

IS RELEASED. 

NEVER APPLY EXCESSIVE FORCE WHEN INSERTING OR WITHDRAWING 

THE TUBE. THE TIP MAY BE CAUGHT, AND STRONG TENSILE FORCE CAN 

DAMAGE THE BENDING NECK. 

DO NOT LET CASE LID FALL ON INSERTION TUBE. 

DO NOT RUN OVER THE INSERTION TUBE WITH CART OR VEHICLE 
WHEELS. 

NEVER TRY TO FORCE ARTICULATION KNOBS BEYOND THE MECHANICAL 

STOPS. 

PROTECT THE BORESCOPE FROM UNNECESSARY MOISTURE, HEAT DUST 
AND SHOCK. 

DO NOT LEAVE THE BORESCOPE CONNECTED TO AN OPERATING LIGHT 

SOURCE FOR LONG PERIODS OF NON·INSPECTION TIME. 

CLEAN THE FLEXIBLE BORESCOPE AFTER EVERY USE. 
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OPERATING THE FLEXIBLE BORESCOPE 

To effectively perform a Hawkeye Blue flexible borescope 

inspection, you must be familiar with the internal design of 

the equipment you are inspecting and also be familiar with 

the operation of the Hawkeye Blue flexible borescope. 

Inside the equipment your vision will be limited, so you 

must be able to visualize the location of the Hawkeye Blue 

flexible borescope and its orientation to the area to be 

inspected. 

Holding the Hawkeye Blue Flexible Borescope: 

Hold the Hawkeye Blue flexible borescope body in one hand 

in a way that is comfortable and allows you to both look 

into the eyepiece and actuate the articulation control. Use 

the other hand to hold the insertion tube and guide it 

toward the inspection area. Be sure not to bend the 

insertion tube or bending section in a tighter bend radius 

than noted in the specifications. This will cause damage to 

the imaging and illumination fibers. 

See SPECIFICATIONS for 

Minimum Safe 

Bend Radius 

t
{ 

Inserting the Hawkeye Blue Flexible Borescope: 

Before inserting the Hawkeye Blue flexible borescope into 

equipment, ensure that the bending section is straight and 

the articulation lock is not engaged. The tip should move
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freely when the articulation controls are moved. With the 

tip in the forward neutral position, slowly begin to insert the 

scope into the equipment. Look into the eyepiece to see 

where the scope is pointed as you guide the tip to the 

inspection area. If a bend must be negotiated, articulate the 

tip in the direction of the bend so as to keep the tip from 

buckling. If the scope is hindered while maneuvering 

around objects or bends, rotate the tube back and forth 

while moving it forward. This kind of movement helps to 

overcome snags on equipment edges. Continue guiding the 

scope forward until the target area is visible in the eyepiece. 

Articulating the Viewing Tip 

To articulate the tip, either rotates the knob controls or 
move the lever, depending on which model you are using. 

In the dual knob configuration, one knob controls right/left 

movement and the other controls up/down. In the lever 

configuration, the lever controls up/down movement, but 

can be used to achieve right/left by rotating the insertion 

tube 90 degrees before moving the lever. 

Both articulation control devices include a friction lock 

mechanism. Use this friction lock to fix the tip in the 

direction you articulate to. You can also apply the lock 

loosely before articulating, and then lock it down tightly 

after the tip is in the final viewing position. 

Withdrawing the Hawkeye Blue Flexible 
Borescope 

When the inspection is completed, carefully withdraw the 

Hawkeye Blue flexible borescope. Be sure to release all 

articulation locks prior to withdrawal in order to prevent 

damage to the articulation system. Move the articulation 

controls back and forth to ensure they are in the loose 
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neutral position and the tip is free to bend as needed during 

withdrawal. Pull out the scope slowly, and be ready to catch 

the viewing tip when it exits to prevent slapping and 

possible damage to the tip optics. If the scope snags on 

equipment edges, try rotating the tube back and forth. 

Using Cameras with the Hawkeye Blue Flexible 
Borescope 

Borescope video cameras and digital cameras can be used 

with Hawkeye Blue flexible borescopes to document 

inspection images on videotape or digital camera storage 

devices. Speak with your Gradient Lens Corporation Sales 

Representative to determine which is best for you. Each 

requires an optical coupler to attach the camera to the 

Hawkeye Blue flexible borescope eyepiece. The right 

coupler depends on the camera being used. 

Borescope Video Cameras usually have a standard "c

mount" fitting which requires a c-mount coupler. These 

couplers can have different focal lengths, which determine 

the screen magnification of the Hawkeye Blue flexible 

borescope image, which in turn can impact image 

brightness. The right coupler will depend on the diameter 

scope being used and the available light on the target 

surface. You may want to have more than one of these 

couplers to optimize performance on each inspection. 

Digital Cameras must have a similar lens thread in order to 

be used with Hawkeye Blue flexible borescopes. Have the 

thread diameter available when selecting the threaded 

coupler. 

See the User Guides for the Hawkeye Video Camera and 

Digital Camera for more information about using these to 

document your inspections. 
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TROUBLESHOOTING 

The following troubleshooting hints should help you to 

solve some performance problems on site. If a problem is 

not solved using these suggestions, call the Service Center 

at the number listed under the SERVICE section and arrange 

to return your Hawkeye Blue flexible borescope for 

evaluation and repair. NEVER attempt to disassemble the 

Hawkeye Blue flexible borescope. 

If Image Is Not Clear and Sharp ... 
• OBJECT MAY BE OUT OF FOCUS. TRY ADJUSTING

EYEPIECE DIOPTER FOCUS OR MOVING THE VIEWING
TIP FURTHER OR CLOSER TO THE OBJECT.

• IF USING A DETACHABLE TIP ADAPTER, THE TIP MAY
NOT BE PROPERLY ATTACHED. DETACH TIP ADAPTER
AND REINSTALL.

• LENSES OR GLASS WINDOWS MAY BE DIRTY. CLEAN
GLASS SURFACES ON VIEWING TIP AND EYEPIECE
WITH ALCOHOL AND COTTON SWAB (OR SOFT
CLOTH). ALSO CLEAN DETACHABLE TIPS IF BEING
USED.

• LIGHT MAY BE INSUFFICIENT. INCREASE LIGHT
SOURCE INTENSITY OR MOVE VIEWING TIP CLOSER
TO OBJECT. CLEAN TIP OF LIGHT GUIDE
CONNECTOR.

• IF USING A C-MOUNT CAMERA, AND MOIRE FRINGES
APPEAR (PATTERNS OF CURVED LINE DISTORTION),
TRY ROTATING THE CAMERA SLIGHTLY WITH RESPECT
TO THE EYEPIECE.
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If Articulation is Difficult 

• ARTICULATION LOCKS MAY BE FULLY OR PARTIALLY

ENGAGED. RELEASE LOCKS.

• ARTICULATION CABLE MOVEMENT MAY BE HINDERED

BY BENDS IN THE INSERTION TUBE. KEEP TUBE AS

STRAIGHT AS POSSIBLE DURING INSPECTION.

• VIEWING TIP MOVEMENT MAY BE BLOCKED DUE TO

ITS POSITION INSIDE EQUIPMENT. TRY TO

REPOSITION TIP BY ROTATING TUBE OR MOVING TIP

FORWARD OR BACKWARD.

• DO NOT APPLY EXCESSIVE FORCE ON

ARTICULATION CONTROLS!

If Image Is Not Bright Enough ...

• LIGHT SOURCE INTENSITY MAY BE AT A LOW

SETTING. TURN TO MAXIMUM INTENSITY.

• VIEWING TIP MAY BE TOO FAR FROM OBJECT. MOVE

TIP CLOSER TO OBJECT.

• IF USING A DETACHABLE TIP ADAPTER, THE TIP MAY

NOT BE PROPERLY ATTACHED. DETACH TIP ADAPTER

AND REINSTALL.

• LENSES OR GLASS WINDOWS MAY BE DIRTY. CLEAN

GLASS SURFACES ON VIEWING TIP, LIGHT GUIDE

CONNECTOR AND EYEPIECE WITH ALCOHOL AND

COTTON SWAB (OR SOFT CLOTH). ALSO CLEAN

DETACHABLE TIPS IF BEING USED.

• LIGHT SOURCE LAMP MAY HAVE DEGRADED

PERFORMANCE. INSTALL NEW LAMP.

• LIGHT SOURCE CAPACITY MAY BE INSUFFICIENT FOR

APPLICATION. TRY HIGHER INTENSITY LIGHT

SOURCE.
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SYSTEM SPECIFICATIONS 

OPTICAL ... ......... ... ... ... ...... ... ... ... ......... ... ... ... ...... ... ... ... ... ... ... ... ..... . 

Direction of View 

Fixed Direct, Fixed Side, or Direct with Side View Tip Adapter 

Field of View 

Fixed Direct View Models 45°, 60° or 90° 

Fixed Side View Models 45° 

Interchangeable Tip Models 45 ° 

Depth of Field 

2.5 mm dia. models 3 mm (.118) to infinity 

3.3/4 mm dia. models 5mm (.2in) to infinity 

5/6/8 mm dia. models 8mm (.315) to infinity 

MECHANICAL ......... .... ..... ...... ... ... .. . . . ............. ........ . 

Tube Diameter 

Refer to Model Number (2.5,3.3, 4.0, 5.0, 6.0, 8.0, or 8.4mm) 

Working Length 

Refer to Model Number 
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Insertion tube Bend Radius 

2.5-6mm dia models 1.25in 

8mm dia models l.Sin

13.6mm dia models 2.0in 

Articulation 

2.5mm dia models 120° Up/Down 

3.2-6.0mm dia models 120° Up/Down 

8.0mm + dia models 120° Up/Down; 120 ° Right/Left 

Tube Construction 

Stainless steel monocoil inside watertight PVC and stainless steel 

braid (Tungsten braid optional). 

ENVIRONMENTAL ............... ..................... ........... . 

Operating temperature 

0° to 170° F (-18° to 77
° C) 

Watertight insertion tube 

Up to 1 atm/1 bar (14.lpsig); approx. 30� water depth. 

NOTE: The handpiece is splash proof only. 

Fluid resistance (insertion tube) 

Water, 5% salt water. Selected scopes are resistant to; aviation fuel, 

gasoline, machine oil hydraulic fluids. Contact your Sales 

Representative for more information. 
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WARRANTY 

Gradient Lens Corporation warrants the Hawkeye Blue 

Flexible Borescopes to be free of defects in material and 

workmanship and to perform in accordance with the 

manufacture's specifications when subject to normal use 

and service for a period of one year from the date of 

purchase. Gradient Lens Corporation will either repair or 

replace components found to be defective or at variance 

from the manufacture's specifications within this time at no 

cost to the customer. It shall be the purchaser's 

responsibility to return the instrument to the authorized 

service center. 

This warranty does not cover breakage or failure due to 

tampering, misuse, neglect, accidents, improper installation, 

modification, shipping, or to improper maintenance, service 

and cleaning procedures. This warranty is also void if the 

instrument is not used in accordance with the manufacture's 

recommendations or if required service is performed by 

anyone other than a Gradient Lens Corporation authorized 

agent. No other express or implied warranty is given. 
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