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SAFETY INFORMATION

2012/19/EU (WEEE directive): Products marked with this

symbol cannot be disposed of as unsorted municipal waste

in the European Union. For proper recycling, return this

product to your local supplier upon the purchase of

equivalent new equipment, or dispose of it at designated

collection points.

For more information see: www.recyclethis.info

EMC: Class A

Note: This equipment has been tested and found to comply with the limits

for a Class A digital device, pursuant to part 15 of the FCC Rules. These

limits are designed to provide reasonable protection against harmful

interference when the equipment is operated in a commercial

environment.

This equipment generates, uses, and can radiate radio frequency energy

and, if not installed and used in accordance with the instruction manual,

may cause harmful interference to radio communications. Operation of

this

equipment in a residential area is likely to cause harmful interference in

which case the user will be required to correct the interference at his own

expense.

SailRay Optical Technology Co., Ltd declares that the radio

equipment type E-FB 20 is in compliance with directive

2014/53/EU, 2011/65/EU

http://www.recyclethis.info


OVERVIEW

This night vision device provides exceptional low-light observation and

threat identification, dramatically improving mission effectiveness and

personnel safety.

Dual-Band Fusion: Combines industry-leading white phosphor/green

phosphor image intensification with thermal imaging technology.

Compact & Integrated Design: Highly miniaturized for improved

portability and ergonomics.

Advanced Imaging Algorithms: Features upgraded processing for both

night vision and thermal channels, delivering clearer images.

Rugged & User-Friendly: Built with a reinforced housing and simplified

controls for reliable operation in demanding environments.

Enhanced Compatibility & Serviceability: Supports a wide range of

image tubes and is designed for straightforward maintenance.



PACKING LIST

Illustrations are provided for reference purposes only. The final product

may differ in appearance or specification.



APPEARANCE



OPERATING INSTRUCTIONS

 Please control and adjust the whole machine as shown in the figure

Position

Operation
Control Knob IR Switch M Button

Long Press Thermal imaging switch / Menu

Short Press X1 Select
IR illuminator

(Self-locking)

Imaging mode

(Highlight, Outline)

Short Press X3 / / Shutter correction

Rotate Adjust

(Brightness, Gain)
/ /



STATUS BAR

The equipment interface provides the following functions:

Thermal Mode: Switches the thermal imaging display on/off. Its threshold

is adjustable from 0% to 100%, allowing the user to transition from a full

thermal image to a highlighted target view.

Outline Mode: Displays target edges. The 0%-100% threshold adjustment

modifies the level of visible detail.(Adjust the threshold according to the

actual environment for optimal performance.)



Compass: Shows the current orientation.

Battery Level: Indicates the remaining power.

Time: Displays the current time (synchronized via positioning).

Mode Adjustment: Provides access to adjust Tubes Gain, IR Brightness,

and IR Threshold.

Image Intensifier: Indicates a 40° field of view.

Location: Displays the current coordinates.

Altitude: Shows the current altitude.



 Menu：Adjust menu functions

MENU

Palette White Hot/ Orange/ Red Hot Palette selection available

Pulse OFF/0.5S/1S/1.5S Thermal image pulsing mode

Sensor

Compass（Standard / NO. / AC / OFF）
Compass setting options and

calibration options

GNSS(Lat&Lon / MGRS/OFF) Positioning option toggle

UTC（±12） Time zone settings

Individual-Pod-Off（OFF/45°/90°） Automatic shutdown function

Bright-Source Protection (OFF/ON) Automatic shutdown function

EXIT

SET

Calibration Electronic screen calibration

Video Out （OFF/ON） Video switch function

Information Version Information

Serial Port（FPGA/MCU/CORE/ARM） Serial port information

Reset Function reset

EXIT

Exit



FUNCTIONS(1/9)-Basic Installation

Insert the 18650 battery with the negative terminal facing inwards, then

secure the battery cover. If the battery length exceeds 69 mm (e.g., with an

added protection circuit), use the provided spare battery cover.

A status LED is located beneath the mounting plate (Velcro side).

Long-press the battery pack button to turn the external power on or off.

When activated, the LED indicates the power level:

 Green: High charge

 Blue: Medium charge

 Red: Low charge (requires charging soon)



FUNCTIONS(2/9)-Using Night Vision

To power on the image intensifier, press and hold the button on the

battery pack. The gain is then adjustable via the control knob.

Pressing the IR button activates the infrared fill light and illuminates the

left-eye indicator. This indicator displays the following statuses:

 IR Light On: Solid red

 Low Battery: Red, flashing with long intervals

 Bright Light Warning: Red, flashing rapidly

Note:

Operating Environment: The device must be operated in suitable

conditions. Avoid exposure to bright light sources and do not maintain a

fixed gaze for extended periods.

Critical Warning: Improper use can cause burns or permanent damage to

the intensifier tube. Such damage is irreversible.



FUNCTIONS(3/9)-Lens Adjustment

Refer to the provided diagram for the adjustment points of the objective

lens and eyepiece diopter.

 Objective Lens: Focuses from 0.35 m (350 mm) to infinity.

 Eyepiece Diopter: Adjustable across a range of +2 to -4.

 Infrared Lens: Features an externally accessible adjustment

mechanism.

Note:

Adjust the settings based on your specific operating conditions and

environment to achieve optimal performance.



FUNCTIONS(4/9)-Using Thermal Imaging

Activation: Press and hold the control knob for 3 seconds to turn on the

thermal imaging. The default display mode is White Hot.

Mode Selection:

Briefly press the <M> key to cycle between Outline and Overlay display

modes.

Parameter Adjustment:

Rotate the knob to adjust the value of the selected parameter.

Press the knob to cycle the selection between Brightness, Threshold, and

Gain.



FUNCTIONS(4/9)-Using Thermal Imaging

 White hot can be highlighted by adjusting the threshold.

 Outlines can be enhanced by adjusting the threshold.

Note:

For optimal performance, the thermal imaging system requires proper

adjustment. During operation, ensure the lens surface is kept clean and

avoid directly viewing intense heat sources.



FUNCTIONS(5/9)-Auto Shut-Off

Activate the device’s auto-off feature via the menu.

 Individual Pod Auto Off

Function: This feature can be enabled or disabled via the menu. It

automatically powers down the device when tilted beyond a set angle and

restores power when returned to an upright position.

Settings: Shutdown angles can be configured separately for pitch and roll

axes (valid range: ±75° each).

Note: The flip-up shutdown function is activated concurrently.

 Bright Source Protection

Function: This safeguard can be enabled or disabled via the menu.

Warning: Upon detecting intense light, the device will issue a red flashing

alert accompanied by an on-screen UI warning.

Automatic Shutdown: If the bright light exposure continues for over one

minute, the system will automatically shut down both the image intensifier

tube and the thermal imaging module to prevent damage.



FUNCTIONS(6/9)-Brightness & Gain

Tube gain, infrared image brightness, and infrared image threshold each

feature 10-step digital adjustment.

It can be adjusted via the knob.



FUNCTIONS(7/9)-Compass

Access the device menu to configure the compass function. The display

offers two modes: Full Display and Simplified (Single-Readout) Display,

which are switchable based on user preference.

Note:

Calibration Requirement: The device requires a mandatory automatic

compass (AC) calibration when worn on the head during initial setup.

Follow the on-screen prompts to complete this process.

Accuracy Note: Compass heading accuracy can be influenced by

environmental interference. Under typical conditions, the maximum

expected deviation is within ±10°.



FUNCTIONS(8/9)-Positioning

The battery pack incorporates a built-in positioning module, which

facilitates data exchange with the main device via a connecting cable.

This module supports dual-constellation (GPS/GLONASS) positioning. Its

functionality is managed through the device menu, where you can:

 Set the coordinate display format to Latitude/Longitude or MGRS.

 Configure the UTC time zone offset.

Note:

Positioning performance is susceptible to environmental interference,

which may cause signal drift or false alarms. Under optimal conditions,

accuracy reaches ±12 meters in open terrain and ±8 meters at high

altitudes.



Warning:

 Preparation: Prior to any disassembly or installation, carefully review all

following steps. The complete process involves hardware installation,

optical alignment and debugging, lens cleaning, and sealing

verification.

 Equipment: Specialized calibration equipment must be used for image

tube alignment.

 Procedure: All operations shall be performed in the prescribed

sequence. Verify proper function after each step. Correct any

irregularities immediately to prevent impact on subsequent steps.

 Warning: Deviation from the installation specifications may cause

irreversible damage to product components. The user shall bear full

responsibility for any damage resulting from non-compliance.

 Support: Should any installation errors or component damage occur,

contact your authorized dealer immediately for troubleshooting and

repair.



INSTALLATION AND DEBUGGING（1/6） - Screws Involved

Use the screwdrivers specified in the Parts List or Tool Kit for all

disassembly and assembly procedures.

The installation requires three types of fasteners, each with a specific

torque limit:

 M2 Torx Screw (T6): Maximum Torque – 1.8 kgf·cm

 M2 Hex Socket Bolt (0.9mm key): Maximum Torque – 1.2 kgf·cm

 M1.6 Torx Screw (T5): Maximum Torque – 1.2 kgf·cm

Note:

The specified torque values must be strictly adhered to during all

operations. Incorrect torque application may cause irreversible structural

damage or compromise sealing integrity.



INSTALLATION AND DEBUGGING（2/6） - Tubes Power Supply

The image tube power supply comprises the following interfaces: 3V

contact power, 3-wire tube power, and the Pigtail gain control interface.

During installation, ensure proper cable routing to avoid sharp bends or

damage.

Note: "Housing Only" products default to the MX10160/MX11769 tube

with resistive gain control (0–175 kΩ).

To switch to voltage gain control；Remove the cover (6 × M2 Torx T6

screws)；Bridge the red and blue terminals with solder to enable the

three-wire voltage adjustment interface；The original pigtail's resistance

adjustment function will be disabled.



INSTALLATION AND DEBUGGING（3/6） - Tubes Installation

Refer to the accompanying diagrams for guidance throughout the

disassembly and assembly process.

Right Housing Removal

 Remove the 4 × M2 Torx T6 screws securing the right housing.

 Gently detach the housing and carefully disconnect the two blue cable

connectors.

Left Housing Removal

 Remove the locking mechanism ring, followed by the eyepiece, the

retaining ring, and finally the light guide plate.

 Remove the 4 × M2 Torx T6 screws securing the left housing and

detach it.

Note:

Screw Specifications: Refer to <Screws Involved>.

Tube Power Supply PCB: Refer to <Tubes Power Supply>.

This step provides access for MX10160 / MX11769 tube installation. Ensure

proper routing and secure connection of all contacts and the fiber optic

pigtail during reassembly.*



INSTALLATION AND DEBUGGING（4/6） - Parallax

In practice, secondary installation of the intensifier tube and the thermal

OLED gives rise to image disparities. When the intensifier image serves as

the primary reference, the thermal image will be offset. This misalignment

prevents genuine fusion at the eyepiece, leading to user dizziness and

visual fatigue. Therefore, Parallax calibration is necessary following image

tube installation.

 Initial Setup: After installing the tubes and cleaning the field of view,

power on both the night vision and thermal imaging systems.

 Adjustment: Loosen the three M2 hex socket bolts. Rotate the Parallax

Threaded Collar to move the image tube forward or backward for

diopter calibration.

 Note: For precise calibration, use a dioptron (a dedicated tool for

measuring optical diopter) and perform iterative adjustments.

 Iteration & Locking: Repeat the adjustment in Step 2 as needed until the

optimal viewing state is achieved. Finally, lock the three M2 bolts to a

torque of 1.2 kgf·cm.



INSTALLATION AND DEBUGGING（4/6） - Parallax

If the optimal state cannot be achieved, refer to the Tubes Installation

procedure. Disassemble the Fused Eyepiece and fine-tune the imaging

distance by adding or removing OLED component spacers. Then, repeat

the adjustment process to complete the Parallax adjustment.

Note:

Throughout this process, it is crucial to maintain lens cleanliness and

protect all internal components.

Exercise extreme caution to avoid scratching any internal optical elements.

Surfaces should be cleaned only with a lint-free cotton swab lightly

moistened with alcohol. The use of any other solvents is strictly prohibited,

as they will damage the specialized surface coatings.



INSTALLATION AND DEBUGGING（5/6） - Aberration

Any instrument that employs fusion imaging requires optical axis

alignment (boresight calibration). This product uses both mechanical and

electronic lens shifting to achieve final alignment.

By appropriately loosening the three M1.6 Torx screws (T5) on the infrared

lens, the lens can be shifted vertically and horizontally (adjustment range:

corresponds to ±30 cm vertically and horizontally at a target distance of

10 meters). After verifying the image quality/alignment, tighten the three

M1.6 Torx screws (T5) to a torque of 1.2 kgf·cm.



INSTALLATION AND DEBUGGING（5/6） - Aberration

Following mechanical adjustment, if any detectable misalignment persists,

it can be fine-tuned electronically.

Navigate to Menu > SET > Calibration to access the H/V image shift

adjustment.

Note: At a reference distance of 10 meters, each step of adjustment

corresponds to a shift of approximately ±10 cm vertically or horizontally.

Note:

Priority should be given to mechanical adjustment for aberration

correction.

Excessive electronic H/V calibration offsets can cause the thermal image to

deviate from the center. It is therefore recommended that the electronic

H/V calibration values be maintained below 5.



INSTALLATION AND DEBUGGING（6/6）- Collimation

Upon completing the Parallax Adjustment (Step 4) and Aberration

Correction (Step 5), the right pod enables basic image fusion. However,

binocular collimated stereo vision with the left low-light pod is not yet

achieved.

Collimation is the critical process of aligning the optical axes of both pods

to be parallel in three-dimensional space. If the goggles are not properly

collimated, the user's visual system is forced to compensate—either

through subconscious eye convergence or increased mental effort to align

the images. This results in pronounced visual strain and rapid onset of

fatigue during use, in contrast to the comfort afforded by a accurately

collimated system.

Proper focus divergence aligns better with natural viewing habits, resulting

in enhanced visual comfort.



INSTALLATION AND DEBUGGING（6/6）- Collimation

The left and right eyepieces can be individually detached via screws and

locking mechanism rings for optical cleaning and collimation.

Adjustments should be made using a Hoffman device or other collimation

equipment. The left eyepiece is calibrated by rotating the entire eyepiece

assembly (not the diopter adjustment wheel), while the right eyepiece is

calibrated by horizontal and vertical planar translation. After adjustment,

recheck the diopter setting. If it is not suitable, readjust accordingly.

Note: For the first prototype, two eyepieces are aligned for

binocular collimation using a selection method, after which they
are locked in place with screws.



STORAGE AND TRANSPORTATION
Storage Procedures

Pre-Storage Cleaning: Thoroughly clean the device before storage to remove any

moisture, dust, or dirt from its surface.

Condition Check: Ensure the device is completely dry and the battery pack is

removed.

Short-Term Storage: For brief periods, the device may be stored in a suitable soft case,

bag, or cartridge box.

Long-Term Storage: Store in a dry, enclosed, and well-ventilated area. Avoid exposure

to corrosive substances or extreme temperatures.

Transportation

Prior to transport, repack the product neatly in its original packaging (transport bag).

Securely place all accessories inside the bag, then place the bag steadily within the

transport case.

Critical Safety Warnings

Laser & Intense Light Prohibition: Never use this product in environments with lasers

or intense light sources, including but not limited to: any laser equipment, open

flames, welding arcs, vehicle headlights at close range, high-intensity flashlights,

floodlights, streetlights, and direct indoor lighting beams. Exposure will cause

permanent, irreversible damage.

Lens Protection: When not in use, always attach the objective lens cap to prevent

accidental light exposure.

Operational Limit: During use, avoid keeping the device in a stationary viewing

position for extended periods. The maximum continuous stationary viewing time

must not exceed 3 minutes.



TECHNICAL DATA SHEET

Optical Specififications

Magnifification: 1×

Focal Length: 27mm

Focal Length Range: 25cm ~+∞

Infrared FOV: 24°×20°

Image Intensifier FOV: 40°

Eye Relief: 25mm

Diopter: +2/-4

Performance Specififications

Image Intensifier compatibility:

NNVT / MX10160 / MX11769

Thermal Imaging: 640×512-12μm

Display Mode: High Light，outline

Induction Information Display: Compass/Positioning

Individual-Pod-Off: Support

IPD Adjust：55-72mm

Binocular Goggles Information

Dimensions:105×110×87mm

Weight: 550g (goggles)+160g (battery+cables)

Battery Life: 8H (infrared fusion), 80H (Image Intensifier only)

Interface Type: L4G24



EXCEPTIONS AND HANDLING

The following table lists the common faults of goggles during use, and

checks and takes corrective measures in the order indicated.

If there are unlisted faults or corrective actions cannot eliminate abnormal

problems, please go to a higher level of maintenance.

SN Question Analyze Corrective actions

1

1、Abnormal

use of night

vision

1. Low battery

2. Automatic shutdown activated

3. Lens cover blocked or gain

setting too low

1. Replace the battery when low on power.

2. Enable the auto-off function based on your

needs.

3. Remove any obstructions and clean the lens.

Turn the knob to increase the gain.

2

Abnormal

infrared

usage

1. Check the infrared image

brightness and threshold.

2. Check if the lens cover is

blocked.

3.Confirm that the shutter is

functioning properly.

1. Adjust the brightness or gain using the knobs

until the desired setting is achieved.

2. Remove any obstructions and clean the lens.

3.Check for any shutter sounds. If not, contact

the manufacturer for repair.

3

Abnormal

compass

values

1. Check for magnet or battery

interference

2. Check for calibration

1. Remove the interfering object and

recalibrate.

2. Press Settings to calibrate.

4

Abnormal

positioning

information

1. Check for obstructions

2. Wait for data to update
Change the usage environment and wait for

data refresh


