
Coincidence Spirit Level Introduction 

1. Product Introduction 

1.1 Definition and Function 

A coincidence spirit level is a high - precision measuring instrument used for accurately 

detecting small angular deviations and flatness of surfaces. Unlike traditional spirit levels, it 

utilizes an optical system to magnify and combine the images of the air bubble in the vial, 

enabling more precise readings. The core principle lies in the alignment of two halves of the 

bubble image. When the level is perfectly horizontal or at a specific angle, the two halves of 

the bubble image coincide precisely. By observing the degree of non - coincidence and 

referring to the calibrated scale, users can measure angular changes with high accuracy, 

typically in the range of 0.01 - 0.05 mm/m. This makes it an essential tool for applications that 

demand strict geometric accuracy control. 

1.2 Structure and Components 

• Base: The base of the coincidence spirit level is usually made of high - quality 

materials such as hardened steel or aluminum alloy. It features a flat and smooth 

surface to ensure stable contact with the measured object, minimizing errors caused 

by uneven contact. The base design often includes a magnetic option, allowing it to 

be firmly attached to ferrous metal surfaces, which is convenient for on - site 

measurements. 

• Spirit Vial: The vial is partially filled with a liquid, commonly alcohol or ether, and 

contains an air bubble. The unique aspect of the vial in a coincidence spirit level is its 

design for optical imaging. The vial's curvature and internal structure are precisely 

engineered to split the bubble image into two halves, which are then magnified and 

observed through the optical system. 

• Optical System: This is the key component that differentiates the coincidence spirit 

level from traditional ones. It consists of lenses and prisms that magnify the bubble 

image and project it onto a viewing window. The optical system allows users to clearly 

observe the position of the two - part bubble image and determine the degree of 

deviation from the ideal alignment. The magnification factor can range from several 

times to tens of times, significantly enhancing the precision of reading. 

• Reading Mechanism: The reading mechanism includes a calibrated scale, which is 

usually marked on the body of the level. The scale is graduated based on the angular 

deviation corresponding to the movement of the bubble image. Some advanced 

models may also have a digital display integrated into the reading mechanism, 

providing more convenient and accurate numerical readings. 

2. Application Scenarios 

2.1 Precision Machining 

In precision machining industries, such as the production of high - end machine tools, molds, 

and aerospace components, coincidence spirit levels are used to ensure the flatness and 

alignment of machine tool beds, worktables, and guide rails. For example, when installing a 

CNC machining center, the level is used to check the horizontal alignment of the machine 

base. Even a tiny angular deviation can lead to significant errors in machining accuracy, and 

the high precision of the coincidence spirit level helps maintain the required geometric 

tolerances, ensuring the quality of the final products. 



2.2 Metrology and Calibration 

Metrology laboratories rely on coincidence spirit levels as reference standards for calibrating 

other leveling instruments and measuring the flatness of precision surfaces. They are used to 

verify the accuracy of surface plates, straightedges, and other metrology tools. By comparing 

the readings of these tools with those of the coincidence spirit level, technicians can ensure 

the traceability and reliability of measurement results, which is crucial for maintaining quality 

control in various industries. 

2.3 Aerospace and Defense Manufacturing 

In the aerospace and defense sectors, where components must meet extremely strict 

tolerances, coincidence spirit levels play a vital role. They are used to measure the alignment 

of aircraft fuselage structures, wing surfaces, and engine components. Ensuring the precise 

flatness and angular alignment of these parts is essential for aerodynamic performance, 

structural integrity, and overall flight safety. The high - precision measurement capabilities of 

the coincidence spirit level make it suitable for these demanding applications. 

2.4 High - end Equipment Installation 

When installing high - end equipment such as large - scale printing presses, medical imaging 

devices, and semiconductor manufacturing equipment, coincidence spirit levels are used to 

ensure that the equipment is installed horizontally and vertically. Proper alignment is critical 

for the normal operation and performance of these devices. For instance, in the installation 

of a medical CT scanner, the level helps ensure that the gantry is perfectly level, which is 

necessary for accurate imaging results. 

3. Maintenance and Troubleshooting 

3.1 Maintenance 

• Regular Cleaning: After each use, clean the coincidence spirit level with a soft, dry 

cloth. Use a mild cleaning solution if necessary to remove dirt, oil, or debris from the 

base, optical lenses, and the body of the level. Avoid using abrasive materials that 

could scratch the surfaces, especially the optical components. For the optical lenses, 

use lens - cleaning paper and a specialized lens cleaning solution to prevent smudges 

and maintain clear visibility. 

• Inspection for Damage: Periodically inspect the level for any signs of damage, 

including cracks in the spirit vial, scratches on the optical lenses, or looseness in the 

components. Check the calibration scale for any signs of wear or misalignment. If any 

damage is detected, stop using the level immediately and either repair or replace it 

according to the manufacturer's instructions. 

• Proper Storage: Store the coincidence spirit level in a dry, dust - free environment. 

It is recommended to use a dedicated case or storage box to protect the level from 

impacts and vibrations. Avoid storing it in an environment with extreme temperatures 

or high humidity, as these conditions can affect the performance of the optical system 

and the integrity of the spirit vial. 

• Calibration: Regular calibration is essential to maintain the accuracy of the 

coincidence spirit level. Calibrate the level using a high - precision reference standard, 

such as a master level or a calibrated surface plate. Follow the calibration procedure 

provided by the manufacturer, which usually involves adjusting the zero position of 

the scale and verifying the accuracy of the readings at different angular positions. 



Calibration intervals may vary depending on the frequency of use and the required 

accuracy, but it is generally advisable to calibrate at least once a year. 

3.2 Troubleshooting 

• Inaccurate Readings: If the readings obtained from the coincidence spirit level seem 

inconsistent or inaccurate, first check if the level is properly calibrated. Re - calibrate 

the level if necessary. Also, ensure that the optical lenses are clean and free from 

smudges, as dirty lenses can distort the bubble image and lead to incorrect readings. 

Check the base for any damage or unevenness that may affect the contact with the 

measured surface. 

• Bubble Image Distortion: If the bubble image appears distorted or blurred in the 

viewing window, it may be due to dirty optical lenses, misalignment of the optical 

components, or damage to the spirit vial. Clean the lenses thoroughly. If the problem 

persists, contact the manufacturer or a professional technician to check and adjust 

the optical system or replace the damaged parts. 

• Difficulty in Reading: If it is difficult to read the scale or observe the bubble image 

clearly, check the lighting conditions. Ensure that there is sufficient and even lighting. 

If the scale is worn or the numbers are unclear, consider having the level serviced or 

replaced. In some cases, the optical system may need adjustment to improve the 

clarity of the image. 

4. Performance Characteristics 

• High Precision: Coincidence spirit levels offer exceptional measurement precision, 

with an accuracy often reaching 0.01 - 0.05 mm/m. This high level of precision makes 

them suitable for applications where even the slightest angular deviation can have a 

significant impact on the performance and quality of the final product. 

• Optical Magnification: The built - in optical system provides magnification of the 

bubble image, allowing for more precise observation and reading. This feature 

significantly enhances the ability to detect small angular changes compared to 

traditional spirit levels, enabling users to achieve higher accuracy in measurement. 

• Stability and Durability: Constructed from high - quality materials, coincidence spirit 

levels are designed to be robust and durable. They can withstand the rigors of regular 

use in industrial environments, including exposure to vibrations, dust, and 

temperature variations. The stable base design ensures reliable contact with the 

measured surface, reducing measurement errors. 

• Versatility: These levels can be used for a wide range of applications, from horizontal 

and vertical alignment checks to the measurement of flatness on various surfaces. 

Their magnetic base option further expands their usability, allowing for easy 

attachment to metal surfaces, making them suitable for on - site inspections and 

installations. 

• User - Friendly Design: Despite their advanced optical system, coincidence spirit 

levels are designed to be user - friendly. The viewing window and reading scale are 

clearly marked, and the operation of the level is intuitive. Some models with digital 

displays provide additional convenience, allowing users to quickly obtain accurate 

numerical readings without the need for complex calculations. 



 


