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Aids To Timing - Circuit Design

In the resistance-inductance (RL) tim-
ing circuit. current increases (on make)
or decreases (on break) through R and
L in scries. Sometimes the inductor is
the coil of a relay timed by the process.
The current is I=(E/R)e (where I is
the instantaneous current in amperes, E
the steady-state d-c supply voltage, t the
time interval in seconds from the instant
of closing or opening the circuit, R the
resistance in ohms, L the inductance in
henrys, and e the base of natural loga-
rithms — 2.71828). The time constant of
the circuit is given as t=L/R (where t
is the time in scconds required for the
crrent  to

build up (after make) to

0.6321 maximum or to decay (alter break)

Part 2 RL Circuits

to 0.3679 maximum, R the resistance in

ohms. and L the inductance in henrys) .

As mentioned in Part 1 regarding the
RC timing circuit, the calculations for
determining required values for LR cir-
cuits are simple (t = L/R, R = L/t
L = tR), but they can bhecome time-
consuming when a number of them must
e made. The charts presented in this
article will lighten this task. Figure 1
is a graph for determining t or R when
[. = 1 hemy. For other values of induct-
ance when t is known, multiply the in-
dicated resistance by L, where L is the
desired inductance in henrys. For desired

values of t andfor R other than those

shown on the graph, shift the decimal
point, as required, by the same amount
and in the same direction on resistance
and time scales.

For more accurate results, use Tables
1 and 2, which give resistance values re-
quired with thirteen common inductances
(10 millihenrys to 100 henrys) and for
thirty-cight timne rates (1 millisecond to
10 seconds for both charts). Resistance
valutes are not carried lower than 5 ohms,
since below that figure stray circuit re-
sistance might possibly compete with the
timing resistance. Timing rates are not
carried lower than 1 msec nor higher than

10 sec, since this range seems most called
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for in LR timing practice. However, R,
[.. and t values other than those given
in the tables may be determined by
means  of interpolation.

‘The circuit designer must remember

that inductors of all kinds have a cer-

1 Henry Curve

tain amount of internal resistance un-  which are large in size for a given induct-
avoidably vesulting from  the resistance  ance rating.

of the wire with which they are wound. This inlrerent resistance adts in series
This varies. of course, with type, manu-  with the inductance and must be taken
facture, and inductance of the inductor,  into account when determining required

but usually is low only in those units  resistance for an RIL timing circuit.
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TIME INDUCTANCE
mETIi;rc\c— (L in henrys)
| onds) 001 [002]005]01 [ 02 | 05 |1 2 5 10 |20 |s0 [100
= 1 10 20 50 100 | 200 500 1K 2K 5K 10K 20K 50K 100K
2 5 10 25 50 100 250 500 1K 2.5K 5K 10K 25K 50K
3 6.7 16.7 ] 33 67 167 | 330 670 1.67K 3.3K 6.7K 16.7K | 33K
4 5 125 | 25 50 125 | 250 500 1.25K 2.5K 5K 12.5K | 25K
5 10 20 40 100 | 200 400 1K 2K 4K 10K 20K
[¢] 8.3 16.7 | 33.3 83 167 333 830 1.67K | 3.33K | 8.3K ]16.7K
7 7.1 14.3 | 28.6 71 143 286 710 1.43K!1 286K 7.1K 14.3K
8 6.2 12.5] 25 62 125 250 620 1.25K | 2.5K 6.2K 12.5K
9 5.5 11.1 ] 222 55 110 222 550 1.1K 2.22K | 5.5K 11.1K
10 10 20 50 100 200 500 1K 2K 5K 10K
20 5 10 25 50 100 250 500 1K 2.5K 5K
30 6.7 16.7 | 33.3 67 167 330 670 1.67K | 3.3K
40 5 12.5] 25 50 125 250 500 1.25K 1 2.5K
50 10 20 40 100 200 400 1K 2K
60 8.3 16.7 33.3 83 167 330 830 1.67K
70 7.1 143 28.6 71 143 286 710 1.43K
80 6.2 12.5 25 62 125 250 620 1.25K
90 55 11 22.2 55 110 222 550 111K
100 5 10 20 50 100 200 500 1K
K=kilohms
TABLE 1. RESISTANCE VALUES
"(rT'NI\nE IND'UCTANCE
seconds) (L in henrys)
0.5 1 2 5 10 20 50 100
0.1 10 20 50 100 200 500 1K
0.2 5 10 25 50 100 250 500
0.3 6.7 16.7 33 67 167 330
0.4 5 12.5 25 50 125 250
0.5 10 20 40 100 200
0.6 8.3 16.7 33 83 167
0.7 7.1 14.3 28.6 71 143
0.8 6.2 12.5 25 62 125
0.9 55 11 222 55 110
1 5 10 20 50 100
2 5 10 25 50
3 6.7 16.7 33
4 5 12.5 25
5 10 20
[¢] 8.3 16.7
7 7.1 14.3
8 6.2 12.5
9 55 11
10 5 10
K=kilohms
TABLE 2. RESISTANCE VALUES
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LOW-COST,HIGH-GAIN BUDELMAN
VFR EMPLOYS AEROVOX TveE PB292ZN
METALLIZED PAPER CAPACITORS

The Budelman Type 251A VFR, offered as the lowest-cost, high-
gain repeater available, incorporates a newly designed transis-
torized circuitry for uniform speech gain over any telephone line
facility. In addition to design economy and compactness, the unit
features low power drain and built-in signaling by-pass. B This
development is another example of teamwork between the prod-
uct design engineers and Aerovox application engineering...
producing the right capacitor answer for a new design concept.
Aerovox Type P8292ZN Metallized Paper Capacitors were se-
lected because they satisfied the critical requirements for per-
formance characteristics, reliability, and low cost production...
and they could be delivered on time! B Aerovox offers a line of
metallized paper capacitors in a wide variety of case styles and
reduced sizes in types capable of operating toc +125 C without
voltage derating. All units are manufactured under the strictest
quality controls to meet critical operating conditions and the
need for high reliability...proven in such demanding applica-
tions as guided missiles, computers, airborne receivers, tele-
phone and other equipments. ® Complete specifications are yours
for the asking. Simply contact your local Aerovox Sales Repre-
sentative today...or write direct. And be sure to ask about the
qualified Aerovox application engineering service available for
the discussion and analysis of your specific capacitor require-
ments . ..absolutely no obligation.

AEROVOX CORPORATION

NEW BEDFORD DIVISION/NEW BEDFORD, MASS.

Other Divisions:
DISTRIBUTOR DIVISION / HI-Q DIVISION / AEROVOX CANADA, LTD.

Aerovox Metallized Paper Capacitors are also
available from Aerovox Industrial Distributors in prototype
and moderate production quantities.



