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Innovations in the  Design of Magnetic  Tape 
Subsystems 

This paper explores the selection of magnetic  tape  as an inputloutput  medium for electronic  computers  and  reviews the 
innovations in the development of magnetic tape and tape handling machines  since their introduction in the early 1950s. 

Introduction 
In the late 1940s and  early 1950s, IBM was  engaged  in 
work directed toward the development of stored-program 
computers. A major consideration in that work  was the 
choice of methods to store and access data characterized 
by a customer’s collection of information  files that re- 
quired processing. 

Both  magnetic  wire  and acetate-based magnetic tape 
were used in the audio industry. Welsh  and  Lukoff [lj  
describe the early use of metal tape for digital  magnetic 
recording. Acetate-based tape was  used for digital record- 
ing  by Raytheon at a relatively low tape velocity, as 
reported by  Bloch [2]. At  IBM it was  decided to pursue an 
acetate-based plastic magnetic tape for computer input,‘ 
output because of several attractive characteristics: high 
data  rate, infinite reversibility, low  power requirement, 
low cost, long-term storage capability, compactness, and 
ease of handling. The use of acetate-based plastic tape 
was made practical for high-performance systems by the 
invention of the vacuum  column. 

Initial  development 
A small group of engineers  working at the Kenyon House 
at the IBM  Poughkeepsie Laboratory in 1949 and 1950 
provided the foundation of a long list of products begin- 
ning  with the IBM 726 tape drive, which  was first shipped 
to customers in 1953. 

Prior to  the development of the IBM 726, several 
engineering  models of tape drives were built  and operat- 
ed. This work resulted in the development, for later 
application, of moving  coil actuators, the vacuum  col- 
umn, magnetic particle clutches for reel drive, NRZI 
recording and detection methods, multitrack recording/ 
reading heads, leaders for threading tape, splicing of tape, 
reliability and defect analysis of tape, rewind methods, 
and  many other items. It is not possible in this short paper 
to treat all of these areas of technical development as they 
have progressed over the years. We  will attempt to 
emphasize the most  significant developments and to 
provide references for more detailed information. 

In the magnetic tape drive used on computing systems, 
the primary function of the tape transport is to accept a 
reel of tape from the library and to spool this medium 
from the file reel onto a machine reel. The data on the reel 
of tape are generated in a linear fashion. Ideally those 
data would  be transmitted instantaneously on demand; in 
real life this is impossible. Since the data are moved in 
relatively short bursts, the magnetic  medium  must start 
and stop as it progresses through the tape transport. 

The physical size of the reel and the mass  of the full  reel 
of tape dominate the engineer’s choice of techniques in 
designing the mechanisms that transport this medium 
from one reel to the other. 
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