
CHAPTER X | OO 
SIGNAL, FORMAT, AND CALIBRATION STANDARDS 

Apart from broadcasting and entertain- 

ment recording, we can think of no field 
of electronic design that has been so pro- 
foundly influenced by industry standards 
as is instrumentation tape recording. 

- There are those who would argue that 
rigid standardization is restrictive of pro- 
gress (and no doubt it has some such 
effect), and there are others who argue 
that many applications set their own stan- 
dards (and that is also partially true), but 
we believe that most designers agree with 
us that standardization is as necessary and 
valuable in instrumentation tape record- 
ing as it is in the manufacture of phono- 
graph records — to ensure complete 
worldwide interchangeability of record- 
ings, and to minimize the misinterpre- 
tation of specifications and test results. 
What we do deplore, as do many of our 
colleagues in this industry, is the general- 
ly obsolete status of many “current” 
standards. 

10.1 The IRIG Monolith. One set of stan- 
dards for instrumentation tape recording 
completely dominates all design work in 
this field: IRIG, an acronym for Inter- 
Range Instrumentation Group, affiliated 
with the U.S. Department of Defense. 
Originally established in 1948, and re- 
vised numerous times since then, this 
standard is shaped by its dedication to 
the particular class of applications im- 
plied by its name: long-range telemetry 
between remote airborne and spaceborne 
systems (e.g., satellites) and ground-based 
“range stations.” Admittedly, long-range 
telemetry was the major application of 
instrumentation tape recording until the 
late 1960’s, and it still is an important 
part of the applications spectrum; but, as 
Chapter XI will demonstrate, industrial 

and scientific applications are now at. 
least as important, and for those applica- 

  

tions, IRIG standards are sometimes in- 
adequate, incompatible, or unresponsive. 

In recent years, several other agencies 
of international influence have begun to 
evolve useful (and sometimes more rele- 
vant) standards for certain aspects of 
instrumentation tape recording. Among 
these are the Deutsche Industrie Norm 

(DIN) group, the International Organiza- 
tion for Standardization (ISO), the 
American National Standards Institute, 
Inc. (ANSI), the British Standards Insti- 
tute (BSI), and the U.S. Government Sup- 
ply Agency (GSA). Space does not permit 
reviewing all of this activity, but it seems 
clear that much of what we must now 
accept as the gospel according to IRIG 
may be supplanted by doctrines derived 
from later revelations. 

For now, however, there are only 
three areas in which IRIG’s governance 
may not be considered absolute: in the 
testing and certification of tapes with res-. 
pect to quality (e.g., freedom from drop- 
outs); in the comparative and absolute 
rating of tapes with respect to head wear 
(abrasivity); and in the selection of PCM 
codes. All other tests, practices, and 
specifications are defined by IRIG stan- 

dards, the latest of which was issued in 
1976. 

10.2 What Is, and Is Not, Standardized. 
Generally speaking, IRIG deals with three 
aspects of tape recording: definitions of 
performance parameters; test methods 
and equipment for measuring those para- 
meters; and the dimensions and formats 
of the tape and the signals recorded on it. 

What IRIG is not concerned with 

. (again, speaking generally) is how any 
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part of the tape-recording system is de- 
signed to meet the performance standards 
it has established . . . fortunately.



The Table shown here lists the princi- 
pal IRIG test and calibration standards in 
an organized way, and refers to later dis- 
cussions in this chapter. 

The four sections that follow contain 
a very condensed exposition of the nature 
of these tests... and implicit in most of 
those descriptions are the standard defini- 
tions of the parameters tested. 

Bear in mind that none of the tests 
described in IRIG are necessarily intend- 
ed or recommended for day-to-day use in 
verifying the “health” of the recording 
system or the integrity of the data-acqui- 
sition or data-processing setup into which 
it is connected. That kind of testing is 
best handled by the time-saving calibrator 
circuitry built into today’s more advan- 
ced systems, and described in Section 
10.7. 

IMPORTANT IRIG TEST AND CALIBRATION STANDARDS 

  

  

  

  

      

NOTES & 
SUBJECT TOPIC REFERENCES 

Head Polarity Par. 10.3.1 

TRANSPORTS Tape Speed Par. 10.3.2 

& HEADS Flutter Par. 10.3.3, Fig. 10-1 

(Section 10.3) Dynamic Interchannel Displacement Error (ITDE) Par. 10.3.4, Fig. 10-2 

Time-Base Error Par. 10.3.5, Fig. 10-3 

Pulse-to-Pulse Jitter Par. 10.3.6, Fig. 10-4 

Bias and Record Level Par. 10.4.1, Fig. 10-5 

DR Frequency Response Par. 10.4.2, Fig. 10-5 

Signal-to-Noise Ratio (S/N) Par. 10.4.3, Fig. 10-5 

DIRECT-MODE intermodulation Distortion Par. 10.4.4, Fig. 10-6 

SYSTEMS Crosstalk Par. 10.4.5 

(Section 10.4) Bias Leakage Par. 10.4.6 

Group Delay and Transient Response Par. 10.4.7, Fig. 10-7 

Multispeed Reproduce Transfer Level Par. 10.4.8 

Record Transfer Characteristic Par. 10.4.9 

Deviation, Center Frequency, and Polarity Par. 10.5.1 

FM Frequency Response Par. 10.5.2 

FM-MODE Signal-to-Noise Ratio | Par. 10.5.3 

SYSTEMS Distortion Par. 10.5.4 

(Section 10.5) Spurious Components (Wideband FM) Par. 10.5.5 

Group Delay and Transient Response Par. 10.5.6 

DC Linearity Par. 10.5.7, Fig. 10-8 

DC Drift Par. 10.5.8 
Multi-speed Reproduce Transfer Levels Par. 10.5.9 

Reference Tapes, Signals, and Conditions Par. 10.6.1. 

Test Equipment Par. 10.6.2 

tection 10.8) Test Procedures (General Characteristics) Par. 10.6.3 

Test Procedures (Physical Characteristics) Par. 10.6.4 

Test Procedures (Mangetic/Electrical Characteristics) Par. 10.6.5       
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10.3 Transport and Head Testing. 

10.3.1 Head Polarity. A positive-going 
pulse applied to the record-amplifier in- 
put must: (1) produce a south-north/ 
north-south polarity of magnetization 
(rise/fall) on the tape; and (b) produce a 
positive-going pulse at the reproduce- 
amplifier output. The test consists of 
drawing the south pole of a bar magnet 
(extended by a magnetic lamination for 
good definition) across the width of the 
tape, and using that magnetization as the 
reference for polarizing the amplifier-to- 
head connections in both the recording 
and reproducing chains. 

10.3.2 Tape Speed. The recommended 
procedures both measure speed without 
use of the “tape-servo” mode — i.e., with- 
out use of a recorded reference track. 
They measure the departure from nomi- 
nal in the effective speed (including the 
effects of tape stretch), and they measure 
the static (not the dynamic) value of that 
departure. (“Static” is merely defined by 
saying that the departure measured must 
lie in the spectrum between DC and 
0.5 Hz.) In Method I, the “Laboratory” 

method, three test tapes of precisely 60” 
length under tension are prepared and 
spliced into a full reel, recorded, and then 
run (after various steps to ensure physical 
equilibrium). The time requred for the 
test tapes to pass the reproduce head is 
then measured on an electronic counter/ 
timer. This method is very exacting and 
time-consuming. 

Method II, the “General and Field 
Use” method uses commercially available 
test tapes that have been recorded with 
saturation-level pulses spaced 1.5 inches 
+0.02% apart under standard tension, 
temperature, and humidity conditions. 
Then, with the bias and control-track sig- 
nals disabled, the recorded input shorted, 
the tape is reproduced. The output pulses 
are monitored by an electronic counter/ 
timer of high resolution, used in the 
“period average” mode, averaging 10 
periods. The measured average period, tc, 
is then used to compute speed from: 

Tape Speed = 1.5 inches/te seconds 

And this is done for each speed, 
using a reel of the diameter to be used in 
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Figure 10-1. IRIG-recommended test setup for flutter measurement. Many of these elements 
are combined in commercial flutter meters.


