
CHAPTER VIII 

SELECTING AND SPECIFYING INSTRUMENTATION 

TAPE RECORDERS 

It is not uncommon for the purchaser of 
this kind of equipment to become totally 
bemused by the apparently wide choice 
presented to him by the avauable stan- 
dard designs. This chapter is designed to 
guide you through the maze of specifica- 
tions, characteristics, and features, and to 
identify those that are most responsive to 
specific needs. We cannot claim absolute 
objectivity in this matter, but we beg you 
to believe that our intentions are pure. 

8.1 The Starting Point. Specifying a tape 
system is not as straightforward as it once 
was. There was a time when it was reason- 
able to assume that the more you paid, 
the more you got, in specified perfor- 
mance, if not reliability or other desirable 
characteristics. But lately, as the tech- 
nological progress in the principles of 
magnetic tape recording has slowed al- 
most to a halt, manufacturers have been 
able to concentrate on other aspects of 
their equipment ... making them easier 

to use and to maintain, for two examples. 
For better or worse, much of the cost of 
a modern system is due to such refine- 
ments, rather than to performance break- 

throughs. 
Because an instrumentation tape- 

recording system is a significant invest- 
ment for almost any purchaser, it deserv- 
es to be selected in the light of a very 
careful analysis of the intended applica- 
tion. For example, you must decide 

whether the unit will be dedicated to one 
specific task throughout its useful life, or 
whether it is to be used in a general- 
purpose role, as part of a central instru- 
mentation pool. If it is being bought with 
a specific immediate project in mind, is 
there a good chance that its use will ulti- 
mately be extended to a more demanding 
follow-on assignment? 

The foregoing may at first seem a 
very obvious piece of advice, but we are 
continually surprised at how often other- 
wise responsible engineers select a system 
without forethought as to its future role. 
But let us get to the available choices... 

8.2 Recorder Classifications. Ignoring, for 
the moment, special-purpose instruments 
such as crash recorders, cockpit-voice 
recorders, and the like, standard com- 

mercially available systems can be divided 
roughly into four principal categories: 

% high-environmental-stress designs. 

x large-reel laboratory systems 

* field-portable high-performance 
recorders 

%* low-cost portable recorders 

Without too much generalization, the 
characteristics that define these four cate- 
gories can be described as follows: 

  
Figure 8-1, Typical high-environmental-stress 
recording system. (EMI HER 800) 

® Key features — bigh-environmental- 
stress recorders (figure 8-1). These 
systems are invariably made as rugged 

  

 



and as small as possible .. . small des- 
pite the ability of some of them to 
accommodate large tape reels. Typical- 
ly, they employ a concentric-reel tape 
transport, for maximum capacity in 
minimum linear dimensions, and some 
form of pinch-roller or differential- 
capstan tape drive, in order to main- 
tain adequate tape tension and head- 
to-tape contact despite severe shock 
and vibration. 

Since this class of recorder is 
almost always used exclusively in a 
data-acquisition role, data electronics 
are kept to an absolute minimum. 
Often, the unit contains no reproduce 
electronics at all, or at most some 
simple form of monitoring. Record 
electronics are designed to be simple 
and compact. Reel diameter is deter- 
mined by the maximum time that con- 
tinuous recording must be maintained 
at the desired tape speed. The trade- 
off decisions implicit in the design of 
this class of recorder are dominated by 
the fact that flexibility, gentle tape 
handling, and cost have low priority; 
and the highest priority is given to reli- 
ability in truly hostile environments, 
compactness, and the maintenance of 

good head-to-tape contact under all 
operating conditions. Tapes thus made 
will usually be reproduced on a large 
laboratory system, so that the data 
time base accuracy can be enhanced 

using tape-servo capstan speed control. 
The manufacturer’s specification 

for such a recording system will usual- 
ly quote the range of environmental 
and operating conditions that can be 
tolerated... often in the form of a 
MIL specification. This class of record- 
ers can usually be recognized by such 
special features as  anti-vibration 
mountings, internal heating and/or 
cooling, careful shielding and filtering 
for EMI and RFI suppression, and sim- 

plified construction — e.g., almost no 
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modularity or provisions for modifi- 
cation of the system characteristics. 

Typically, such equipment is used 
in both operational and experimental 
high performance fighter planes, large 
surveillance aircraft, ships, submarines, 
military land vehicles, and also in cer- 
tain demanding non-military applica- 
tions, particularly in the development 
and testing of aircraft, automobiles, 
trains, trucks, and speedboats. 

If the reader is not familiar with 
high-stress environmental  specifi- 
cations, we offer this crude but useful 
rule-of-thumb: it is almost always safe 
to assume that, if the recording 
environment is such that a human 
being can stay with, and operate, the 

system, then it is unlikely that the 
additional expense of a high-environ- 
mental-stress design will be necessary. 
It is probable that one of the general- 
purpose field recorders described later 
will be satisfactory... and a much 
better buy, in terms of function, 
range, and performance per dollar. 

Key features — large-reel laboratory 

systems (figure 8-2). These systems are 
in many ways the complete antithesis 
of the designs just described. Size and 
weight are of relatively little import- 
ance. Instead, the designer strives for 
the very best tape handling and overall 
signal-chain specifications that can be 
provided in a large-reel equipment. 
“Large reel” will generally mean 14-, 
15-, or even 16-inch reel diameter, 
such reels accommodating up to about 
15,000 feet of tape. Powerful servos 
are employed, as are very sophisticated 
tape-guidance and tensioning com- 
ponents and techniques. Data elec- 
tronics modules are usually highly ver- 
satile, capable of operating optimally 
at most, if not all, of the standard for- 
mats and tape speeds. Several current 
systems in this class offer 240 ips oper-


