Up to the minute catalogs and
supplements listing all popular
capacitor-start motors and

ings. So get your copy fi
your jobber—or write us direct.

MOTOR — it
STARTING Cap GQCliors
@ AEROVOX pioneered the motor-starting capacitor. Literally mil-
lions of these units are in daily use in electric refrigerators, oil-burners
and other household appliances. And AEROVOX continues its leader-
ship by making available the most complete line of motor-starting
capacitors.

To the serviceman and others concerned with proper motor-starting

capacitor replacements, AEROVOX offers a three-point service:

CATALOG ... CHART... STOCK . . .

@ Your AEROVOX jobb is at least one @ Electrolytic or wil-filled;

has a handy wall chart i thin eass reach »

ing all types of stan a representa- any style container; any

capacitor-start_motors el Itackl ot WEROVOX . W ; p
placemen i motor-starting ¢ m ind of terminals; any

thelr e hat ehare  capacitors. Lok him up

mounting arrangemen( —
the AEROVOX line has

just the right unit for any
ms.  Remember v . )
numbers are added just as  standard capacitor-starting
rapidly as popular demand

develops. motor.
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In this combined November-December 1938 issue, we reprint, in
response fo many requests, charts and pertinent information which
has been published during the past fow years. The second part of
the paper will appear in the January-February 1939 issue of the
Research Worker.
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TO FIND CAPACITY AND POWER FACTOR AT 110V.-60 CYCLES — — iThelatudyjofyceccivergpoweclisupy

lies consists of two parts—the recti-
er and the filter. These two parts

CHOKE INPUT FILTER

From Ammeter, Wattmeter Readings must_be studied jointly and they are
g interdependent. The action of the HALF FULL BRIDGE  VOLTAGE
rectifier depends on the load into WAVE WAVE CIRCUIT  DOUBLING
100 _— 100 which it works, while the filter re- Fig. 12 Fig. 11 Fig. 14 Fig. 15
P quired for any ‘particular application g 8 € 8
- depends on the rectifier used and char-
Clrosie 2441 Tuavies: - acter of output required. There are E, (av) 0.458E,. 0.458,c 0.909E, .
PR%=218 & SITS four different types of rectifier circuits 03181 Vel 1
80 ( that may be used for receiver power L+ - AL e —
m09) W wATTS supplies; the half wave rectifier, full Eu (max.) L41E.. 0.707E, 141E,. 283E.
' W warts s - wave rectifier, bridge type rectifier and  E,c per plate o 0.5E.. 0.5E.c E.
T “Awes, ~00456 X (RR)% [~ yoltage doubling type ;:ct;g;m!fx: E inverse max.  2.83E.. L41E. 141E.. 2.83E,.
ite
WIS < ax (PR) o Voltage characteristics of each are L Per tube L. 0.707Le 0.707Le L.
- shown in the table. In the analyses I max.per tubs  Li L L
< of receiver power supplies, the follow-  Sec. kva. 1.57E.. L 157Es le  L11Eu Lie
" (053 SIS G (0 X D €6 5l e, 157Ese Tae  11Es Lie  L1Eue L
l 502 coun Ripple freq. £, 2f, 2f. 2f.
S Ripple voltage rms. —————  0.847Eac 0471E..
] @ --
@ 40 w E..=Transformer Secondary Voltage.
2 o
[ <
< o
2 < 1. Output voltage reclmred 2.
L Allowable ripple _voltage
['e Static and dynamic regu]atlon
(o1 c 9 of the supply 4. Peak voltages
s across the condensers of the
system
25 [-250
3
\
- S
=t Ny
o
o VT EPsn § 2VZEp
2 Eoen LT Evours « 2l sinoot
3 £0909€, FOR FULLWAVE
15 150 Ep = RMS VOLTS TO NEUTRAL
o (':“'f"" Ry e ReEen) BETO ) EQUIVALENT CiRcurT
1 HARMONICS
1 5 - Figure 15
7 | - 2B L o667 o PEAK
d | SO CED These various features depend on the
‘ P M 1 2;.:'.3':"6 Toade, 2 e rReaon i M type of circuit used and the constants
10 lL (A LA D4l L bedlrs i of the circuit.
1 15 2 3 2 - COEED 20 LIEbTT GG ! The curves of Figures 7, 9 and 10
. | b
CURRENT - AMPERES . Fugare 11 g H oo ase plotted for a DC voltage output of
! 100 volts with current as abcissa and
Figure 1 I the peak AC voltage as ordinates. The
! curves of Figure 7 are plotted for zero
‘v , " " e Rend th . the. intersection of hen th . ' h o pes tube drop and must be corrected for
110_volt motor-starting condensers the the_po tor rscctio ‘ vor factor and the capacity aro BRIDGE RECTIFIER CIRCUIT
cha of Figare 1 permatts the et determiv  the twa -"X"nl“um.cm...:e e tound Trom  Emawns ;o&om.rter“nnld'nm cn e predie i e andWtheltubelcurrent 3
ftance and power factor whon  the ammetor reading o = N the €, e QLT 1 (RN IR (9 oo
xample : to,find the current 4 liver 100 volts DC, The correction is
Esunyle: To find the capacity whon the drawn by a 206 s condamser from & 110 [ ] made by finding the DC voltage drop,
Rehaitieter At '3 on'the cur-  yolt line. Find 200 on the capacity scale B, } e b N RY A
ot “seater Teflow tho ical line upwards  follow the ho ] line to the left until its in the tube used, from the curves of
fo lta interrcction X" with the line marked 11 e "Sbituse o Mmarked| o Figure 5 multiplying by 1.5708, the
The use of the chart is as follows. It is  “mfds scale A jow the horizontal midn. s allow the vertical line down \ ES ratio of the peak value to the average
' asumed that all meparemonts arc. tiken ot lina.towards the 1hent and rend. ihe Saracy | and read i CHTs BEEY U0 GRATO C N e Yo A bal i finewaveYandleaain
on the vight hand scale—1f, mfds,  The same ma. per mfd. when a condenser Is con- 4 g
can also be found at Y on the C-C sci nected across a 110 volt 60 cycle line. this volta,%; drop to Q:e oéd‘:i“; bO'
y If the same condenser had a potrer m-m curve 7. is value, when divided by
find the nower factor of a co.mem. of 3.5 percent, what would be wer 141 gives the RMS plate voltage to
which Graws 2 hmperes and 175"l atme: .
follm\ the horl:o:\;n[ i ;‘lo %e mm n:ml-.m :Ih' 110 v;‘vltilme |All, 17.5 Th n_the bneo\\‘ex; w:;'e Feo) 0 it erosses the EQUIVALENT CIRCUIT grehvebl; 100 voushDC D:gto tlhe ﬁlt;r
cap ‘capacity can ¢ Y ' Facets & ,
o T Found Giveety above the corvenpandimk  Sertica) 1hoe onehaa w2 on he. merront L N hfeete ,.'}'."',,,5"7"‘,.d'°§'a bt — EQUIVALENT CIRCUIT R~ EQUVALENT TRANSFORMER ResisTaNce | p 00 301:;" e tinhasge fhe
Current on the line G-C. A e it 5 i ot s vt 6 o used for ‘nny other voltae. r ( Xe xgt e S AT Ao of the desirea DE valtage tp 100
To find the power facter from the wattmetgr e, 7 PPORdInK to 8 percent power el JERiAbotbRte ""“",:;:‘: ",l;“, carrentiocals) ' e Xo = PRI REhcrance nercaren To SEC. REFERRED T SECONDARY. volts.
. xmd [ammnetar) wling nae. :h:\';v o3 aor x h\nl‘nu; N 'l?(le s ntmbloml: c-m ‘l:c g orked Do) oo o 'R . R = EQUIVALENT RECTIFIER RESISTANCE Reprinted from The Rescarch Worker,
wer senle nd vertica wards, when the cn s given
Ime T from” the. seaere e "5 the. Dottt ousrant e 1 o oy e inm and S V1] GEIiD b AT ST
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CALCULATING THE TIME

The time of the delay is a function of C, R
and the ratio ¢/ where ¢ is the voltnge acros:
the condensor which canses the relay fo oper

and 115 the voltage nctoss the condenser
e furly Shirmed

When a condenser charges throngh a resis-
tor_the vol inevenses according
to the curve A in Figure 3, it can be mathe-
matically expressed by the equation

s, )

From this equation it s eily seen that when
RC, the exponent becomes —1 and o

Fosse’]

os3E

[A—

037E

005¢,|

Figure 3

becomes 30 of B. Similariy if t =
% of L. This product RC is Pt
time constant.

TIME IN SECONDS

Figure 2

In tho case of dischargo the condenser volt-
age falls according to the curve
being u wraph of the function

i
e—E, FC

If ¢ equals RC, the exponent again is —1 und
e condenser i discharged to 377 of its
1t should be clear that the

charging voltage

Expressing © in microfarads and R in me
e, the time dolay 15 iven by the Tollowing

cauations—

for charge:

t = RC loz,

Tor discharge:

t = RC log,

5 seconds

There are several possible ways of arriving
a given time

in seconds plotted against the vatio (E-e) /E
or different values of RC. A ex

ample will ¢ Suppoge, in Figure
4the total power supply i 260 volts d.e. aorous
R 5 Phe voltame acroms s ig 10 volte
and the relay is so adjusted that it will operate
when the grid bias is 15 volts. If the volt

Page 3

ago drop across Ri is 100 volts, the eritical
value e is 95 volts and (e /16 0.0,
grds: to obtain u delay of, say 12 necamls
Dondmx to (B-e) /B=0.08
This point is loca

In general the point will not be found ex-
actly on one of the RC lines and interpolation
may be necessary. is is found difficult,
find the corresponding time when RC is unity

Ry 1
sisw| R Ry Ry
Ai—‘

- +

Figure 4

then divide this time into the rewsired time
find the value of RC.

ho range of the churt may bo extended by
multiplying all values of RC and all values of
y any convenient factor.

Reprinted from The Rescarch Worker
ember 1937
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