
A Note on Curve Plotting 
VIRGINIA RETTINGER 

The use of the time constant of a particular circuit as 

a means of expressing the shape of a curve is becoming 
more common. Here's how to use this technique. 

THE LITERATURE OF ELECTRONICS and 
audio engineering often employs the 
concept of time constant (of a par- 

ticular circuit) for describing the re- 
sponse curve of an amplifier. Some 
readers may not be familiar with this 
concept, or else, may not wish to take 
out the time in making a whole series of 
calculations (depending on the number 
of circuits involved in the description of 
the curve). It is the purpose of the fol- 
lowing to clarify this concept of time 
constant and to provide a set of curves 
which quickly provide the required in- 
formation. 

As an example consider the following 
text, taken from the EIA Standard 
RS -288 "Magnetic Playback Character- 
istic at 71/2 ips:" 

2.2.1 IN GENERAL, a curve that 
falls with increase of frequency at 
the rate of 6 db per octave, but 
modified - 
2.2.2. AT LOW FREQUENCIES, 
be a curve that falls with decrease 
in frequency in conformity with the 
admittance of a series combination 
of a capacitance and a resistance 
having a time constant of 3180 
microseconds, and further modi- 
fied- 
2.2.3. AT HIGH FREQUENCIES, 
by a curve that rises with increase 
in frequency in conformity with the 
admittance of a parallel combina- 
tion of a capacitance and a resist- 
ance having a time constant of 50 
microseconds - 
2.2.4 THE COMPOSITE CURVE 
is shown in Figure 6 of the N.A.B. 
Recording and Reproducing Stan- 
dards Supplement #2 dated June 
1953. 

There is obviously no problem con- 
nected with the first part of the above 
text which calls for a curve that falls 
with increase of frequency at the rate 
of 6 -db -per- octave. The second para- 
graph, however, may present a prob- 
lem to some, particularly when no guid- 
ing curve is supplied with the text, as 

(Continued on page 63) 
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5007 Haskell Ave., Encino, California. Fig. 1. Curve showing the time constant of various circuits at a particular frequency. 
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(from page 24) 

was the case with the particular stan- 
dard. What is called for is a curve con- 
forming with the admittance of a series 
combination of a capacitance and a re- 
sistance having a certain time constant. 
Since the desired curve is one expressed 
in decibels, one has to consider not pure 
admittances, but ratios of admittances, 
as follows: 

Circuit "A" of Fig. 1 shows a series 
R -C circuit whose absolute value of im- 
pedance is given by : 

Z=Rr1+1 
cuCR)2]L 

Eq. (1) 

The time constant, T, of the discharge 
of a capacitor through a resistor is de- 
fined as the time required for the volt- 
age or current to decay to 1/e = 0.3679 
of its value. For the charge of a ca- 
pacitor, the sanie definition applies, the 
voltage "decaying" toward its steady - 
state value. The finie constant of dis- 
charge or charge of the current in an 
inductor through a. resistor follows a sim- 
ilar definition. Without going through 
the oft -published computations for these 
circuits, we may write 

I, 
T CR 

R 
Eq. (2) 

Substituting Eq. ( 2) in (1) we obtain 

Z =R[1 +(- 
w 

1 
T 

)211 

To plot the impedance variation with 
frequency in decibel fashion, we must 
know the impedance at a frequency when 
the reactive element has a negligible ef- 
fect, that is, when the resistance is the 
controlling element. This we may do by 
writing 

( 
-2) db= 20lagR r10log 1+ 

T 

s 

The equation for the admittance re- 
sponse, expressed in db, is the saine as 
the equation above, except for a minus 
sign, because the admittance is the re- 
ciprocal of the impedance. 

What remains to be done is to plot the 
curve for the time constant T = 0.00318 
seconds as given by 

db=-10log 
L1 

+I 
1 e 

2nfx0.00318 

We may similarly plot the admittance 
response for a parallel combination of 
a capacitance and a resistance having a 
time constant of 50 microseconds to 
achieve the desired high -frequency re- 
sponse. The values can be obtained di- 
rectly from the curves of Fig. 1 and in- 
troduced in the field of Fig. 2. The solid 
line of Fig. 2 represents the modifica- 
tion of the 6 -db- per -octave curve in ac- 
cordance with the prescribed test for 
the magnetic playback characteristics of 
1/4 in. tape travelling at 71/2 inches per 
second. 
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Fig. 2. Composite curve. 
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WEBCOR 
professional 

The Ultimate in 

Sound, Style, 

Stereo! 
Make all the tests you want, or just listen 

either way, you'll agree that the Webcor 

Professional is the ultimate in a profession- 

ally oriented tape recorder and reproducer. 
Here are some of the reasons '/a track 
stereo; record and playback 1/a track 
monaural; 4 track record and playback 

simultaneous record and playback in mon- 

aural echo effects in monaural synchro- 

track and "sound with sound" stereo 

and reverse stereo play stereo public 
address system automatic thread control 
and combination on /off /ASO Push button 

reset digital counter tape lifters. Plenty 

of others, too -including 3 speed operation, 
2 separate "stereo- supreme" speaker 
wings, keyboard control, tilt -out amplifier 

panel and computer type reels. All that and 

the most elegant design in the field. Test 

the Professional at your Webcor dealer 

soon. Or if you like, just listen. Either way, 

you'll love it! Under $500.00. 

Widen your world with 

WEBCOR 
Webcor, Inc., 700 North Kingsbury /Chicago 60610 
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