






1. Introduction 

This project was carried out for the Texas Instrument Company of 
Bedford/  by members of the Ergonomics/  Operational Research and Management 
sections at Cranfield. Texas Instruments wanted to increase production 
of doUble alloy transistors by 25%. The increase could not be achieved 
by hiring extra operators because the amount of floor space was limited. 
The problem facing the group therefore was one of expanding output by 
increasing the efficiency and productivity of the existing operators. 

Description of the assembly line 

The transistor assembly line employs 17 operators who work two shifts. 
Each operator assembles a batch of transistors as a unit. Each batch 
consists of 154 transistors and takes approximately 20 minutes to complete. 
The present system yields approximately 50,000 transistors a day. 

Description of the assembly process 

The general layout of the workbench used to assemble batches is 
shown in Fig. 5. Each operatorl s workbench measures 12° by 11°. The 
transistors are constructed from five separate discs of material (as shown 
in Fig. 1). The discs are loaded one upon the other into a matrix of holes 
drilled into a graphite jig. Discs are stored separately in bottles at 
the top of the workbench and prior to loading they are transferred into a 
t saddlel  which is free to slide along the jig. The discs are then picked 
off the saddle one at a time by the operator using a suction pen and placed 
in the holes in the jig. The minimum size of the discs is approximately 
.030" diameter; the maximum .050". When all the material has been loaded 
into the holes in the jig a top plate is screwed onto the jig. The jig 
is then placed in a welding machine in which the particles are partially 
melted in order to bond the separate pieces together. 

This report is divided into two main actions. In the first an 
analysis is made of the transistor assembly process. The following fields 
are covered:- 

1. method study 
2. technical 
3. workspace 

The second section comprises the recommendations made by the group on 
the basis of the foregoing analysis. Recommendations are made on:- 

1. method at present used in the process 
2. technical aspects of the process 
3. the workspace 
ii. a suggested system of training and selection. 










































