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Matching Speakers of it

Connecting two or more sfodt
to an dmplxhc i< fairly simple 1*
the units have identical mped- e
and all are to share the power au
put cqually It 1s a diffeient oo
however, if the impedances - .
equal and if the various speakers -
quire unequal shares of the power

Take the most complex case
volving n speakers, cach of which ha-
4 dllfcnén share of the power, all o
be conaected to one universal outpat
transfurmer.  Assume that one <
of cach voice coil is connected
the zero tap, and that the other .
1s connected to some other tap.

Now, taking speaker 1, and for-
vetting the others for a moeient, the
impedance it reflects back t& Ve pri
mary of the transformer is Ri R,/T,,
where Ry, 1s the load impedance the
amplifier should sce, R, is the im-
pedance of voice coil No. 1, and T,
is the transformer tap to which the
speaker is connected. This must be
so, since if, for instance, we connected
a 4-ohm speaker to a 2-ohm tap, the
amplifier would sec 4/2 or twice its

correct load impedance.  Similarly,
speaker 2 reflects an impedance of
RiR:/T. etc.  All these reflected im-

pedances in parallel form the amplifier

load, and if the matching is correct
the following equation is true
YRe = o 4 =t ¢
CTRRIT T RB/Ty 7 T
o
trmgr. O
Simplifyi T/Ri + T3/Ra+ .......
P T T R ST

The audio voltage developed across
the transformer primary will be the
same regardless of what is connected
to the secondary, as long as the re-
flected impedance is the correct value,
and therefore, in an ideal transformer,
the voltage from any sccondary tap
will be constant regardless of what im-
pedance is connected across it. For
example, the voltage across a 2-ohm

f
.4

a v L

oo 22 rhms s at,

nron ne cocaplete speaker

Vit nis v ooper doed 1m
nea e amih Nov

H b, V3

AR |
where Pyis the power desired in the
speacer, and E, 15 the audio voltage
acress the speaker.  But, if we had
()nl‘.

one speaker, then Ry =T, and
Py Pe where P s the total power
mlt,‘lt of the - ifier.
Soe By s o ume in both cases
wooaowrie
r=EYT, 4,
Dividing (- )y (4)
E*/R,
Pi/Py = EI'7T': = Ti/R  (§)
t
Since Py + P+ PN must equal
P, then
P, P+
PPy

Px/Pr 1 (6)
Substituting Eq. (5) in Eq. (2) we
again obtain Egq. (6), which proves
our derivation.

Rearranging Eq. (5) we obtain the
simple result T, == R,p; where p: is
per cent of power output desired in
speaker 1, and finally Tk = Rk pK for
speaker k. With this equation the most
complicated speaker networks can be
easily set up. For instance, say we
have three speakers, 4, 6, and 8 ohms.
The first is to get 50 per cent of the
power, and the other two 25 per cent
cach:
1y 4 x .50 Y ohms; T
6 x .25 = 1.5 ohms; T, = 8 x .25
2 ohms.,

Thus, the 4-0hm and 8-ohm speak-
ers would he connected to the 2-ohm
tap. the 6-ohm speaker to a 1.5-chm
tap, the amplificr would be loaded cor-
rectly, and cach speaker would have
the desired share of the power.

The transformer taps available may
not correspond exactly with those cal-
culated, of course, in which case the
nearest value should he chosen.

i

* By Richard W. Crane in "Electronice.”
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‘W TESVING OF AMPLIFIERS™

I igh

Fig. 8 Equivalent circuits at high frequen.
cies lor a resistance-coupled ampli-
ier. {A) Uscompensated. (B) Compensated.
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Fig. 9. Fidelity curves and wave
shapes showing the attenuation at
the high frequencies. (A) No phase
distortion. (B) With phase distorfion.

R
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Fig. 10. Wave showing excessive phase
cnd frevuency distortion at high {requencies.
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che o ar nt~

Fidelity curve and wave shape of
oulput signal showing excess gain at high
frequencies and a pronounced underdamping.

Fig. 11.

rectly, this neutrahization  will occur
ar the high frequencies. For those who
desire more information, references at
the end will furnish the desired for-
wulas.

Transformer-coupled amplifiers are
sometimes troubled with a sudden nise
in gain at the high frequencies due to
the resonant carcuit formed by the
secondary winding and the distributed
capacitance of the turns of wire. 1
Fiz. 11, we have the pattern obtaine
when u square wave is passed through
such an amplifier. The oscillations
here are plainly visible. These o-cill
tions can be stopped by rufficient
damping of the circuit. A reststor
across the secondary winding of the
transformer corrects the undesired re
sult~ very nicely

Without going into too much detail.
a great deal of which would be repet-
tioas, output patterns of square waves
at the high end are +hown in Fig. 12,
Each type 1s explained by its associated
captions

d . ontin

1 N ponse
R \ 11 1 hkewtee
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Fig. 12. Unusual ou'pul wave shapes ob-
tained from iaulty amplifiers. (A) Shows good
high frequency response; however. with
slight underdamping of oscillations. (B)
Both the low and high Irequency re
sponse of the amplifier are unsatisfac
tory. (C) Shows some attenuation of hijh
frequencies and large phase distortion.

ncies. The mstrument can then be
used in the regular way for testing.
For vxample, the generator could be
connected to the plate of an LF. tube
throuch a .1-ufd. condenser and the
output across the diode detector an
alyzed. Then the generator could he
shifted to the grid of the LF. tube in
the recever, and again pick up the
witput from the diode detector. Any
departure will indicate distortion and
can be accordingly corrected.

One precaution must be observed 3n
u~ing an ordtnary oscilloscope for re-

(Continued on page 14)
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AD!!MG ﬁgf-j_

A Free Market-Place t. pdooars, Sorect and veszpers.

These advertisemeits are hsted F : o+ rge to C.-D -euders sv it there 18 any-
thing you would like .0 buy or sell, 1+ - ., . fo obtam a »ositton cor :{ you have =
position to oifer to C-D readers, just < m o r ad v

These columns are open only 'o . . heve a Ji‘.imule, WANTED, SELL or
SWAP proposttion to cfier  Tre ior © e llectric Tqrp  eserves the right to
edit advertisemen.s sukmitte:? and ‘¢ any which may be considered un-
suitable We shaill end av- -t restn- 1. % legitimat "piters but cannot assume
any responsibility for the ‘ranwactions oot

Flease limit your ad to a maximur /¢ ** word , including namne and address. Ad-

vertisements wil “e run as p-cmptly 1 space h.itations permit.

FOR SALE—R.C.P Mouie! 663 electronic FOR SALE-25 w PA amplifier 3zoed

multitester 1n oniginal ccrton  used conditton w /2 m:ke and phone 1n-
once. Best offer takes it 36 watt ampl- put Have Ampente PGH chrome ay-
frer, astatic microphene model T-3 with naruc mike w/ new type unit, chrome
stand and cable Norman Jacobson, 1697 floor stand Low price C. W. Schecter,
Andrews Ave , Bronx, New York City. Scenic Drnive, Rt 2, Muskegon, Mich.
WANTED —K:der's Manuals, from vol. 5 up, FOR SALE OR SWAP—1936 Dodge or Ply-
complete in  good condition Charles mouth custom radio like new Univex
Fischer 760—10th Ave , New York City. 8mm. camera in conginal packing. Want
———— radio tubes record players, pick.ps, or
WANTED -Radio recexvinq tubes, all types, cash Leo Stein 7 Monroe St Mount
advise best disceunt off hst Can use Vernor. I Y
P A. and sound equipment Hadion Co , - - —
148-29 Jamaica Ave Jamawca 2 N Y. WANTED - Phono motors crystal pickups,
T midaet radios tubes (all § v. rectfiers,
WANTED—Used record recor:ier n good &l s W 0 6o ov(er). Give fulll 'des
C°"d‘“°n with blanks, a.c. voltage me- tails and prices Leading Radio Service,
ter for cash or trade books, stamps, 114 East 3 St . Mount Vernon N Y
mcgczmes radio  parts, =2!c Joseph o o )

M, B Vmeyclrd Sl (elalEsem, e FOR SALE-Tuiplett 1671 wvibrator tester,

WANTED—Late Sprayberry o- NR! com- Oxford .miversai test speaker tubes,
plete 1adio course. Must be in fair con- used all tested a:e- 26, 27 36, 56 58, 38,
dtion  State lowest price Raiph An- 79 71A, 45 etc radio correspondence
irea, Jr 107 Frankhin Ave , Rochelle course HRoyce Saxton s Radio Shor Rt
Park N ' 1, Pontiac lilinais

WANTED — Portable typewnter camera WANTED- S .perior Model 1280 combina-

and camera equipment (stil and mo- tion tester whh cover State condition
tion) record player, binoculars and lowest rrice Delbert Shaflner Deep-
WAP—New, hard to get tubes for water  Missoun

other new, hard to get tubes Also have o
new KHCA Jr. recorder. Al's Radio Serv- WANTED- G [ JFM-90 FM converter;

wce, 14 N Milton Ave., Baltimore 24, Md. Hallicrafter s 8-29 communications re-
e cewver, radio test equipment George G.
FOR SALE—Western Llectnic motor KS Chandle:, Assoc fna USN PO Box

5161 1/5 h.p., 1200 r.p.m., 110 v., 60 73 Back Bay S*'a  Boston 17 Mass

cycle type Y 33B One mbstor generatc:
set, 110 v 200 ma dc¢ by FElectne URGENTLY NEEDED for WEHRS use—Na-

Specialty Co One ac-dc 110 v turn nonal one ten receiver. State condition
table motor Levines Radio Shop 625 and price in first letter C W Schecter,
Main St, Worcester, Mass Scenic Drive Rt 2 Muskegon Mich.
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FOR SALE- A Mcdel X Presio - order
type 4A cuting hend built in playback,
DB meter, it up it I records, n

erfect cordivon, 34 1/Y rpn 59000
. Howerde!, i02 Hancork Av: Jersey
City N

FOR SALE—Deico auto radio »uh sep-
arate 'sud speaker, cood ¢oramon, $20
RCA st-unp aliccator new £ battery

srarger aew rectiber 4 amee §12 Paul
CIE T one VT 21 St bne

WANTED V.- -tienced culs« man w i
rcar (anc¢ =st equipment - csirable o
nct essenuat) Anouse to . equipsios,
tubes sma’l alios 1 1y con o
Riders .huru Radion 1829 1 .. g
Ave lumu. N amaicr -

FOR SALE-F = of Vrna- 150T: 4

~ame. s bater s
wiglenl ca nas. VY
am | offe. Joseph 1. YWwope o
Rugby St " s _Ipha 19, Pa

FOR SALE—Hickok US7 wscillate -t ds,
output meter self-contained, a.c - .per-
ated, portable carrying case, it 305
takes it phono inductimi motq-,
heavy duty, variable speed. Ne~ Radio
Service 4923 Henderson St., Chicago,
41, lllinois.

WANTED—Any quantity of the following
tubes, must be perfect and boxed. 1R5,
7B7, 7A8, 5Y3, also 12S5A7, 12A8, 12K8,

ment tfran-t - - for
unused, ca.

12807, 12 SK7, 3524, 3525, 50Y6, S0Z7
4525, 12517 12K7, all 117 v. tubes De-
tails and prices to Leo Stein, 114 Fast
3rd St Mt Vernon, N. Y.

FOR SALE—! R CP. Mode! 411 supertes
ter §12.00. 1 Weston Model 565, 3 meter
set analyzer. Both in good operating
condition, make offer. Victor H. Berger,
30C Grandview Ave., Gordon Heights
Wilmington, Delaware

WANTED—Supreme Analyzer Model 585
Rider's Manuals 1-8, oscillators, d.c. mil-
liampere meters 0-100. Will Sell or Swap
4 Majestic 90c chassis and pwr. pks.,
Brunswick radio chassis super 9 tube
jobs, all in playing condition Louis A
Goldstone, 1279 Sheridan Ave., Bronx 56
New York City.

FOR SALE — Loglog decitng slide rule
Keutfel & Fsser model 4091-3 complete
with leather-hber case and manual of
instruction. Dexter Kurs, 4525 45 St.,
Long Island City 4, New York

WANTED—Automatic record changing, rec-
ord player unit. Prefer Garrard or Cape-
hart State make, model, condition and
cash price. Dexter Kurs, 452545 St
Lonc .sland City 4, New York.

FOR SALE—One Supreme No. 85 tube
checker with adapters $20; a.c. volt meter
W. E Model 528, No. 1769 $8.00; Majes-
tic turntable and motor from phono ra-
dio, §10 Davis Drug Co., Camden, Tenn

FOR SALE—rider's auts ridio servce

manual, vol’ 2, $4.00, Philco radic man

© Y% Braymer and Roe Rewindirng

Votors, 275 Pos Like riew
Hanson Garv M0

1E—Bes'

1 T 50,

aer tukes Waston Mrdel
5e checker Has volt and ~hm
and short che "k *~r condenrers.
1.apter but not fila “6i, A-1 condi
S ~1ofs Ratio Servi « MNew .- .-

“Wiinr ) Phonomotor (78 :pn ana sinol

for rhonno player. Wul swap
3 arts  and  tubes ¢ w1l pay
Gu-h 1481 Shake p-are Ava,,
i« ), New Yo'k

WhANIe Copies. of "Llectrc 15]-
. 'y, 1830 jan, 192" “h
ft- 3 “tate condition -, L
7 M Fenton A sattan-

i |
& NN Chesp oamateur "W . phone
o ani transm'.e  Stat.  price

o5 acke FOA
s, Trenton 10

y =z

FOR‘ SALE—- Tr:rlet No 1200 VOM, 1twin
meters, needs slight repairs, measures
1000 v a.c. and d.c. and 3 megs resis-
tance, also Ranger pocket VOM Model
735 with Ranger Model h40 firee point
tester. 2 Emerson midget radios, one a.c
the other ac-de, not batteries Best coifer
Joseph Marsh 34 Hartwell St llew
Brunswick N

FOR SALE -Good used tubes older type
50c each, send for list. Pioneer gene-
motor $800. RC RN, 6 OST, SWE.,
R. & T magazines, l5¢ each  Harry

Kay, Rt 2, Box 255, Imlay City, Mich

TRADE OR SALE--Hickok Model 4780 ca
pacity tester, brand new. Will sell or
trade for 12 v. tubes or new table ra
dio. Best offer. Miller Electric Serwnice
Fllenville, N Y

FOR SALE—R!
crystal

Witkomn k1, 3z=Daymond
] -

05 3 oscillograrn  19x
controlled microvolt generator,
195 Traceometer, 510x dynamic mutual
con-ductance tube and set tester 188x
FM AM Umversal signal generator, 202
ac-dc multitester RCA 162C Rider chan-
alyst, 185 Jr. volt-ohmist, 182 Adynamic
demonstrater 111, 1A4 chanalyst conver
ter. Cash cashier o: certified bank
check New auaran‘eed All prices list
lus 10% Sam S Samuels MNashville,
ennessee

FOR SALE-—Supreme 5h0A vedolyzer, 5h1
oscillator, 5R2 audolyzer, 549P electronic
multitester, RCP 473 VOM, Sgprague de
luxe telohmike, C-D BF-50 capacity an
alyzer, Jackson 652 audio oscillator, 642
Universal multitester. Cash, cashier or
certified bank check. New guaranteed
Prices list plus 10%. Sam S Samuels,
Nashwville, Tennessee

(Coutinued on page 14)
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THERMIORIC RECTIFILR CIRCUITS”

Tne purpose of this article (3) I .rowe'ght constiustion, making
sive details and ~ miormance . or  po: ahvity  (+}p  opcration  trom
ter stics o1 Lve rectiior tube 115-v, ¢J cps saarce of power.
whi.ch have proven satisfactorv - One  .ower supply coploys four
aver a perniod of several years. irgon chargrtype tubes in 2 biidee
ho.eved that this treatment : yreuit wioo-eoanpat consedts diroouy
ularly 4, propriate at the preser the a-c ped o ol o
becau~e entor-generators and ot ar 90 v d. I can suprlv d Qi
terie  are  IpensIve. scarce, a me ot having 110 v nominal ranng, and
compared o electronic circuits - ! rarticular v s ited perat of
N Cften used to replace th coems, O arolysis,

['he e wronic circuits prop x 33 wrles 3 supyp: inddude
SICRL stations o well-kn: Hah Ao recoaer conn ong dicectly

emphasis 15 placec i e an. line : g 400 ma
points. t+) the use of © w0 ..a aalfewove Lo rproviding
tubce ana componenter {7y y O ¢wIme nconne ‘iG: 1 etween acc
ment of iciat eiy high curreat - . I r.d «-c load ar ° delivering 130

High-current gas-type full-wave rectifier assembled in well-ventilated metal cabinet,

and rated to deliver up to 9 amp at 90 v. D-C output terminals are at right on

panel. The meters are connected to read output voltage and current. Total
weight is 39 Ib.—much less than an M-G set having equal capacity.

* By Lient. Richard C. Hitchcock, U.S.N.R., in "Electronics””  The assertions
herein are the private ones of the writer, and are not to be construed as official or
reflecting the views of the Navy Department or of the Naval scrvice at large.
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Fig. l.—Schematic diagram of high-current rectifier circuit. using four gas-type

tubes to provide d-c outputs up to 9 amp at 90 v.

D-C OQufput Amps

A-C /nput voltage /ines+100V.  110V. 120V.

(4]
T

»

n
T

50 60 70 80 9 100
D-C Output Volts

Fig.

2.—Operating characteristics of high-current rectifier circuit of Fig. 1.

Page 8

THE C-D CAPACITOR



3
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liodes

weallel (€ 3 ‘
&
—C i
N |
~ I

s __IL S
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-

100 200
D-C Output in Ma.

=
0 \400

301

Fig.

3.—Half-wave transformerless rectifier circuit using four

2525 or 25Z6 tubes, with operating characteristics.

ma at 150 v; a fullwave doubler giv-
ing 200 ma at 180 v. Finally, an
eight-tube bridge circuit is represented
that has proved satisfactory for obtain-
ing 2000 v d.c. at 250 ma. It uses
receiver-type tubes in an unorthodox
design a simple and economical
means of supplying a cathode-ray tube.

Gas-Type High-Current Rectifier

Since a d-c arc gives about four
times the light output when operated
on d-c as on the same current from
an a-c source it is advisable to provide
d-c operation.' A bridge circuit origi-
nally designed to supply d.c. for a
carbon arc is shown in Fig. 1. Six-
ampere bulbs having high crest inverse
voltage and high d-c output voltage
suitable for this circuit are: Westing-
house Style No. 289416 and General

Electric Cat. No. 189049. (Not all
6-ampere charger bulbs have the prop-
cr operating characteristics for this
circuit.)

A multiple-winding filament trans-
former is needed: two of the second-
aries supply a single filament each
(2.2 v at 18 amp), and the third feeds
two filaments in parallel (2.2 v at 36
amp). The a-c line goes directly to the
tubes without a transformer. Note that
the d-c output cannot be grounded.
To start this circuit, the main switch
closed first.  The

is I load switch is
closed after the filaments are up to
operating temperature.  This proce-

dure is neccessary because gas-flled
tubes with oxide-coated filaments must
not have plate voltage applied when
cold. In the completed unit shown
in the photograph, a “mark time”

MARCH, 1944
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switch is employed: onc SPST ~witch
closes imumediately, and u‘v‘nd
SPST switch closes after a 5 n
terval.

Two fuses are shewe in F o ' ¢
load fuse should be Jhosen o verm
the desires load (uizen to ficw no
mote than 12 am~, o th an

fuse should be ' in
rating s‘nce it Ly g
rent ' - th- T - purpose
of u- g o v he sare tho
an o el orly the '
IR CUT YO nt- Gl
hea*c | "y orner, A
expeniivye =G T
used n p. Cpeadd

The smo. uoke o
low resistance . &, 't

ance, consider.ny v T

ing through it saturac. | ¢

unit used has an 1ndu»tancc

h at 60 cps with its core (( Y

Y

AL . e) ard o 3¢ resistc o

“5 ain- 7 seha cort e
49¢ N B& S -
Colil
dian
of
in.
*- i {
Wb
&£ nt
Cot ais .
v b
LA QRN
ace b 8o
Wit Wi, oote
he RERIRNEE
an oo adues
@ ob.ained v
I e core fro:
the «
St, . cate s of operatio:
may -« bta e the use of
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350

250

Volts
~
<
=

e e

4 diodes in paralle/- -fe §
‘ -

lo—D-C Output

£
2
2150 -
2
a k |
100 1 T
— 48 | o™
b T8
\l 3 8]“
g N E
0 | |
0 100 300 400 500

200
D-C Output in Ma.

Fig. 4—Full-wave voltage-doubler rectifier circuit and -
formance characteristics. Output terminals cannot be grounded.
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P2 Eennasn

=115V

4 Dioges
n 7m/’:

C output -

0 100

Output in Ma.

Fig. S.—Hali-wave voltage-doubler rectifier circuit and per-

formance characteristics.

first coil the core is fixed for use as the
d-c filter choke of Fig. 1. The second
coil, arranged with a movable core, is
connected in series with the load fuse
a< an a-c impedance. When the cir-
cuit is used to supply an arc lamp it
has been found possible to put most of
the reactance in the a-c side, and to
use only a low resistance in the d-c
part of the arc circuit.

Porcelain mogu!l sockets are needed
tor the 6-ampere bulbs. Due to the
high operating temperatures of these
bulbs, the use of flame-proof or as-
bestos-covered wire is recommended
for connections.

The characteristics of this gas-type
high-current rectifier are shown in Fig.
2. The dashed load lines are for 8,
10, 20. and 40 ohms, while the three
solid lines are for a-c input voltages

One side of output can be grounded.

of 100, 110, and 12C v. From these
curves we see that with 110 v. a-c
input and a load of 8 ohms, the d-c
output is 10 amp and 80 v.

The total weight of the unit, in-
cluding the steel cabinet, is 39 1b.—
about one-fifth the weight of a motor-
generator of equal capacity.

Half-Wave Transformerless Circuit

Circuits using single 25Z5 and
25Z6 tubes are well known® Often
such circuits use a resistance in series
with the heater for operation directly
from the 115-v line. However, the
circuits of Fig. 3, 4, and 5 each use
five heaters in eeries and thereforc
require no additional series resistor
Only four 25Z5 or 2576 tubes are
used as actual rectifiers, although five
hcaters must be used in series across

MARCH. 1944
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a 115-volt a-c hne.

Of <ourse. one Vo aring the halfewave ciremt of
heater may be replaced by an 8 ohm  Fp 3 with =0 tullwave ve'
resistor. duun’s ircuit o Bt

A single tube—the 117ZAGT - puy  ~oon v ke <
also be used with these cirouits, This g oo U Ker
is a two-cathode, two-platc tube witin - the
a 117-v heater clemen.” requa iy no nslon
series resistor on a 117 v (e, é‘ 1s lth‘“

A half-wave rectifie sed “'I\'Lhrils
transformers for oper )

. . a amplifiers
volt a-¢ line 15 show . - o
with its output i S l-rstage tr‘u;‘a
d-¢ side of the circe IIEESRNUSTRNE
grourded witt ¢ o
example, if th- sed i the full-wave
supply in Fig. 2 cuit’ of Fig. 4, four
tive d-c termi ar anodes (2 tubes)
Note that all ¢ { in parallel in each
all eight of the -.cv ! ¢ .se ¢ nt. As in the circuit
tube) in Fig. 3 we a0 L . Fig. the(. are five heaters rated
allel. t 25 v ::.ch u: series across the 115-v
350 = e
| |
‘ |
300
|
Full-wave ! E—
£80 | “dovbler |
| \
© l_i
2 ‘
2200 — N
£ :
* Half-wave
og'lSO ]7_ 4+ “dovbler SN
3 , | ‘
o _Holf -wave
[=} ¢ S
100|———— —= '
sof———+———— -
0
0 100 200 300 400
D-C Output in Ma.
Fig. 6.—Comparison of output characteristics of rectifier circuits
in Fig. 3, 4, and §
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SUMMARY OF RE/LT!F

" jly)
(4
High-(
gas-type
full- wave
bridge
Half-wave
Full-wave Fo:xr
doubler 2525 .
25Zs
Half-wave Four Hone
doubler 2525 o
2576
High-voltage  Eight 80 8 Fil
bridge 1 Plate
rectifier

a-c line, although only four tubes are
connected in the rectificr-doubler.

Full-Wave Rectifier-Doubler Circuit

The capacitance marked on each
curve in Fig. 4 is half the total capaci-
tance required.  For example, the
24-uf value at 100 and 500 ma means
that two 24-4f capacitors are needed.
Also note that the maximum output
rating for 4 tubes is 350 ma.

If clectrolytic capacitors are used in
the circuit of Fig. 4. they must be
polarized as shown. It is impossible
to use a dual electrolytic of the 16-16-
uf type if the negative leads are com:
mon.  Such a dual capacitor can of
course be used as a single 32-4f unit,
in series with a similar one correctly
connected.

Half-Wave Doubler Circuit
A half-wave doubler circuit® 7 in
which one side of the a-c input is

ER CHARACTERISTICS

[PRIRS Lypical
" 13 C Output
¥

Notes
1 90 v,
Yanp

Neither side of
d-c output can
be grounded

One side of d-c
autput is
grounded by
.ounding a-c
nne

el Neither side of
! d-c output can
be grounded

One side of d-c
output is
grounded by
grounding a-c
line

Either side of
d-c output can
be grounded.
For $Z3 tubes,
output current
is 0.45 amp

150 v,
0.13 amp

7 2500 v,
0.25 amp

connected to one side of the d-¢ out-
put is shown in Fig. 5. Capacitor C,
is rated 150 v d.c.. and preferably has

a paper diclectric, but may be
either a paper or electrolytic 300-v
unit.  For light d-c loads C, may be a

nolarized clectrolytic capacitor with
the negative lead connected to the a-c
line.  For heavy d-c loads (above
about 190 ma at 110 v), the voltage
on C. reverses, and an clectrolytic is
not <uitable.

Comparison of Circuits

The three curves in Fig. 6 permit
direct comparison of the three cir
cuits, cach of which uses a total capaci-
tance of 48 uf. and four 25Z5 or
2526 tubes as rectifiers.  In all cases
the full-wave rectifier-doubler gives the
highest output voltage and current. Of
the three circuits, the half-wave dou-
bler has the poorest regulation and the
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halt-wave roctther has the best regu-
lation.

The choice between the half-wave
doubler and the hall-wave rectifier
may be based cither on the required
d-c output or the regulatior. .:onsider
ing that both have one d-¢ terminal
at the same potential as one a-c ter-
minal. The d-c outputs of these two
circuits are equal at 190 ma, 110 v,
For lower current values, the half-wave
doubler permits higher voltages; for

inohor utpur urrents, the better regr
ulation of th * half-wave rectifier ap-
pears ;antateous in giving higher
outp.. . lage.

L soneral the ao juin-tube recti-
fiezs o . self-pr ccting to a great ex-

tent arc requ 'v no preliminary heat
ing of 'eir «:thodes, so that the cir-
cuits vf Figs. 3 and 5 may be con-
nected - multa. oucly to the d-c loads
and *he'ac - <

(T . continued)

- -

Square-Wave Testing

of Amplifiers
(Continued from page;

producing the square wavia .or i}
screen. Most three-inch scoj °s .1
market will not give good respci-e
when the repetition frequency '#’ the
square wave is lowered to 60 (ycles.
Even the high-frequency end is not as
good as expected, although the range
usually extends beyond 30 kec. and
will do for ordinary audio amplifiers.
The best method of obtaining satis-
factory results is accomplished by con-
necting the output of the amplifier to
be tested directly to the vertical plates
of the oscilloscope, although at times
this may not be feasible due to the
small magnitude of the output voltage.

In closing, it is important to men-
tion that amplitudes of square waves
are seldom measured. The shapes
seen on the oscilloscopes are generally
independent of amplitude providing
no overloading takes place. Here
again is a simplification of the ordinary
point-to-point method.
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THE ‘ADID TRADING POST
(Contined from page 6)

FOR SALE-- .: > complete set new parts
for 300 wuatt 'short-wave diathermy ma-
chine, a!i mechanical work completed,
ready ‘¢ be wired, GE tubes Triplett
meter, etc., $125.00 F.O.B. Los Angeles.
Frank ‘. Kelly, 949‘{2 West Jeffersen St.,
Los Angcles 7, Calif.

FOR SA :<i—All kinds
equipm.at. Some new. George
derson, Kevil, Ky.

WANTED—Metal lathe. | have Supreme
VOM No. 592, Solar capacitor No. CB-
1-60, much other radio testm% equip-
ment. Send for list. Foy Styers P 3ox
1442, Asheville, N. C.

meters ana est
T An-

FOR SALE—Model 489 Weston 0-50-250
VDC meter, 100 ohm per volt, §10; Wes-
ton 676 tube tester modernized to octal,
$25; Type 4100 Radiart vibrator tester, §7;
Waldman imp. wire winder and meas-
urer, §$10; Jewel 210 tube tester (old)
$5; Flyer 78rpm model A turntable with
astatic pickup on chassis §15. Good con-
dition. Frederick R. Gooding, 6 Vining
Lane, Westhaven, Wilmington, Zala.

WANTED TO BUY-—Late model rortable
tube tester, standard make having up
to 117 v. and neon short test good dc
volt meter 0-500 v. and ac volt meter
3", such as Weston or good s‘andard
make. Cash waiting. Walt's Radio Serv-
ice, 1801 lllinois Ave., Lansing £ Mich.

WANTED—C.D capacity analyzer 3F-50,
Solar CB, or Sprague Standard. Also
RCP 702 signal generator and Carron
qudio BFO or similar. Lowest price cash.
E'{oundwcys, 560 Walnut St., Fall River,

ass.

WANT—Weston 772 or similar VOM or
combination, oscilloscope, Rider's 1I,
12 and 13 and other books. Any test
equipment. Send lists. Have Ham-
marlund Pro standard model, sel!, ‘rade.
Glenn Watt, Chanute, Kansas
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WAN'!'ED. Si~nal Corps Equipment

You rmay have Radio-Amateur and Photographic
quipn ~m that is urgently needed by the Army Signal
Jorps. The Army will buy the tollowing from private
indivic aals.

Rad : Standard and commercial built short wave trans-
ntter  (ach as Hallicrafiere HT-1, etc; Temco and
€ WMin "' -del '2 »ad 30) and Standard and commercial
Lailt s 1 wave receivers (such as Hallicrafter, National.
LA, ME, Hanmarard or Howard); AC and DC
Vi tmeers, Am nete,  Miiliammeters, Radio Frequency
e ers and Vo chr: “’ammeters; Oscilloscopes, 2-3
1ich Audio sig  een. 5,000 cycles; RF sig. gen.
15-21% megacycles lLite a1l Tube Checkers. and other
test ¢quipment.

Phciographic: 35 Mt Motion Picture Cameras (such
as Mitchell (all modeis), Bell & Howell - Standard Pro-
fessionkl, Akeley-Professional (all models) and Eyemo
(all nodels) Bell & Howell Mfg.), etc., and 16 MM
Motion Picture Cameras (such as Cine-Kodak Special,
Magazine Cine-Kodak, Filmo 70.D or Filmo Auto Master);
Tripods; Lenses, all types for 35mun and 16mm equip-
ment; Exposure Meters; and Cameras (such as Speed
Graphic 4” x 5”, and Speed Graphic 214" x 314" with or
without flash synchronizers) and Leica Model III (F) or
11B (C), or equal; Range Finders;: Pack Adaptors and
Cut Film Holders.

If you have this type of equipment, you can assist
the war effort matenally by selling it to the Army.
Write to:

EMERGENCY RELIEF SECTION
PHILADELPHIA SIGNAL CORPS PROCUREMENT DISTRICT
5000 WISSAHICKON AVENUE, PHILADELPHIA, PA.

briefly describing the equipment you have and stating
the price at which you can offer each item, FOB Phila-
delphia. Do not ship any material without specific
directions from that office.

Price consideration is based upon your net cost less
reasonable depreciation for use, age, and condition of
equipment. Inasmuch as all equipment is being pur-
chased FOB Philadelphia, cost of packing and shipping
can be shown separately so that an allowance for the
costs can be made when material is accepted.
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MICA - PAPER - DYKAMOL - WET AND -DRY ELECTROLYTIC CAPATITORS

Cornell Dubilier

ELECTRIC CORPORATION
10485 NAMILTON BLYD, « SO. PLAINFIELD, N. J.

MORE IN USE TODAY THAN ANY OTHER MAKE






