
The Challenge  
 

After successfully launching a piece of CNC optical equipment 

using in-house gearbox technology, the customer began looking at 

how the product could be upgraded. Once the new design was 

achieved, it was determined that a new gearbox with tighter     

specifications and custom features could help improve the product. 

In order to optimize the development of the entire assembly, the 

customer came to WM Berg with all the specifications and        

requirements to help design a custom gear solution. The goal of 

the WM Berg’s team was to select components, design and manu-

facture the gearbox based upon tight backlash requirements, spe-

cific load conditions and a seamless fit into the customer’s full as-

sembly.  
 

The Process 

Obtaining all of the customers’ requirements and specifications, 

and staying up to date with them as they changed was the most 

important part of the process for creating a working product. Week-

ly communications and a seamless flow of information and draw-

ings were key. Some of the major project requirements were: 

 Specific envelope 

 Custom shaft coupling methods 

 Relatively high ratio 

 Custom shaft orientation 

 High rotational positional accuracy 

 Minimal backlash 

 Low torque 

 Radial and axial loads 

 Sealing against external environment 

 Special test requirements 

 

 

 

 

 

 

 

 

 

 

 

 

 

Utilizing core competencies and engineering      

resources to create a special product 



Once a proposed design was put together with full drawings, a quote was created.  After customer approval and the corresponding 
order, WM Berg created prototypes and tested them before presenting to the customer.  As the customer’s final assembly 
changed, WM Berg worked to make multiple prototype iterations to optimize how the box fit in the assembly.   

Changes made throughout the design and prototype process: 

1. Anti-backlash gears produced to the customer’s specified torque 
2. New oil seals to minimize shaft friction and protect gearbox internals 

3. New  test method developed to show backlash and positional accuracy along the gear mesh 

The Process Continued 
While the customer provided some of the information, it was our job to present them with options and what we felt were optimal 
solutions. For example, see all the possible feature alternatives below:   

 

 

 

 

 

 

Shaft Coupling Gearing Shaft Orientation Bearings Testing 

1. Keyways 
2. Flats 
3. Splines 
4. Grooves 
5. Steps 

1. Spur 
2. Helical 
3. Worm 
4. Bevel 
5. Anti-backlash 

1. Concentric 
2. Parallel 
3. Perpendicular 
4. Angled 

1.  Ball 
2. Angular contact 
3. Oil-less bushings 

1. Static backlash test 
2. Dynamic backlash test 
3. Final assembly checks 

Overview 

The most important part of the process is strong communication with the customer to ensure all needs are met; followed closely by a 

structured product development process to ensure all aspects of design are considered. Adapting to new requirements and clearly 

stating all issues and potential problems and solutions helps this process run smoothly.  While a finished product has been developed 

and put into use, the process does not end here. WM Berg will continue to provide value to the customer by optimizing manufacturing 

and assembly processes, reviewing to remove potential cost from the product and providing troubleshooting and support should any 

issues arise.      

Proposed Solution 

While there may still be minor changes to the final solution, the final product was determined and gearbox manufacture is ramping 
up to production levels. Using customer requirements, component expertise, and past experiences, we were able to put together 
a solution that met all the customer’s needs.  Please see some of the major features and reasoning behind them below.  

Custom Aluminum Housing  

 Material meets environmental requirements 
 Housing fits in customer’s assembly 
 High precision dowel holes allow for extremely precise 

locating in the final assembly    
Keyed shafts for coupling 

 Standards followed for easy coupling selection 

 Minimizes backlash from coupling 
Angular contact bearings 

 Handle both axial and radial loading 
 

NAK oil seals 

 Keeps lubricant in the gearbox 
 Seals the gearbox internals from dust and debris 
Dynamic backlash test 

 Provides backlash with very high accuracy  

 Allows for positional accuracy measurement 
Anti-backlash worm gear and AGMA Q10E worm 

 Satisfies right angle shaft orientation 

 Mitigates backlash 
 Higher AGMA quality for high rotational positional accuracy 

 Gear pitch chosen based on torque and size requirements 


