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The "B" Battery Eliminator 
Hy II. 11'. LAMSON. E"g;lIcl?r;'lg /)epflrlmclIl 

A careful study has re­
cently been made con­
cerning the design and 
operation of the "8" 
battery eliminator uSing 
either the Raytheon recli· 
fying lube or the ther­
mionic rectifier. as exem­
plified by the UX 213 
ReclTon. 

In order that an alter­
nating current. such as 
thai obtained from the or­
dinary AC lighting circuit. 
may be available for sup­
plying the "B" battery 
power for a radio receiver it must 
first be rectified. that is, made 
unidirectional in character. One 
method of doing this consisls of 
utiliz.ing the limited "one way" con­
ducting power of the reclifier tube. 
If this tube is operated 88 a "single 
wave rectifier one-hal£ of each 
cycle is suppreued so that, with a 
sixty cycle AC source, sixty unidi­
rectional pulses of current are 
passed thTOugh the tube per second. 
Between every two of the.e pulses 
there exist. a "dead" interval ap­
proximately one-half a cycle or 
1 120 of a second long during 
which no current flows through the 
tube. 

When the rectifier is of the 
"double wave" form 120 unidirec­
tional pulses are paued per second. 
A double wave rectifier actually con­
sists of two s:parale rectifiers built 
into a single unit. It is used in con­
junction with a transformer having 
a center tap on the secondary coil. 
The two individual anodes of the 
tube are connected to the extremities 
of the transformer secondary coil 
while the common cat hodes are con-
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neeted through the output 
load to the center tap of 
the coil. In this manner 
one of the anodes paues 
the posillve and the other 
the negatIve half of each 
cycle 110 that there are no 
"dead" intervals. 

We shall first consider 
the "regulation character­
istics' of the Rectron tube 
as a single wave rectifier. 
(See Fig. I.) The curve. 
show the fall of the output 
terminal voltage u as the 
load is increased. Load 

current Is was measured with ordi­
nary DC milliammeters while the 
terminal voltage was measured with 
a special DC voltmeter drawing only 
about one microampere per volt, a 
negligible load. When measuring a 
pulsating current both instruments 
give, ordinarily, an integrated mean 
value of current or voltage. The 
filament. of the Rectron tube may 
be conveniently heated by an addi­
tional low voltage secondary on the 
transformer delivering 2 amperes at 
5 volts. 

Curve A shows that the mean 
terminal vohage of the rectifier ill 
very low due 10 the single wave 
rectification and that it falls with 
increase of load due to the internal 
resistance of the tube. When. how­
ever, a reservoir condenser of even 
a moderate value (curve B) is 
placed acrou the output the open 
circu it voltage jumps up to approxi­
mately the peak va lue supplied by 
the transformers. This is because a 
few instantaneous app lications o f 
this peak voltage a re sufficie nt to 
force e nou gh c harge into the con­
denser to raise it ll potential to this 
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value a nd , if this charge ca nnot leak 
away, due to the "one way" con­
ducti vity of the tube. the peak volt­
age is maintained whe n there is no 
external load. When. ho wever, a n 
external load is drawn from the 
tube th e o utput voltage faits rapidly 
88 the l imited c ha rge thrown on the 
co ndenser at the peak of every 
other half-cycle leaks a way to sup­
ply the load curren t during the 
"dead" intervals. The remaining 
c urves of F igure I show h ow in­
creasing the capaci ty of the reller­
voir condenser serves to maintain 
th e output vo ltage un d e r a load. 
causing, there by. a slower drop from 
the o pe n circuit p eak va lue. 
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cuit voltage to a certain peak val ue. 
Increasing the r ese rvo ir impro ves 
the regulat ion, as in th e case of the 
R ect ro n. A compariso n o f figures 
2 and 3 shows that, with the same: 
reservoir cond enser. a give n load 
may be drawn from the Reclran at 
a co nsiderably hig her voltage than 
in the case of the Ray theon. This 
is due in part to the fact that the 
Raytheon d oes n ot "break d own" 
and pass current until a consider· 
able fraction of th e peak voltage is 
a pplied to it, causing thereby a 
greater drop of voltage in th e tube. 

Having rectified a 3ixty cycle a l­
ternating c urrent int o a p ulsating 
current with a freque ncy of 120 th e 
next s tep co nsists of " filtering" or 
smoothing out the impulses to g ive 
a steady Ro w of c urrent in to the 
load. Figu re 4 shows a set of 
curves taken with the Raytheon 
tube using a one-section fi lt er net 
wo rk . This co nsists of a choke coil 
of approximately th irty henrys in 
se ries with the output load and two 
condensers, C I a nd C2, co nnected 
in shunt across the line leading to 
the load . The choke coil offers a 
stro ng opposition to a pulsating c ur­
rent so that the successive impulses 
from the tube tend to p ile up a 
c harge o n the reservoir condenser 
C I. which, however, imme diat ely 
proceed s to discharge a t a uniform 
rate through th e choke with little 
difficulty. as th e resistance of the 
choke to a stead y direct curre nt is 
compara ti vely low. A small a mount 
of ri p ple, however, passes through 
the cho ke, but this is, to a large de­
gTee, a bsorbed by the reservo ir ac-

Figure 2 show8 a similar set of tion of the seco nd condenser. C2. 
curves for th e R ectTon tube used a s If we desire a more perfect filterin g 
a d o ub le wave rect ifier. It will be 'T=~~~~~-=~~~--""''F 
no ted that curve A ( no reservoir !. Itt "if 
condenser) is co nsiderab ly higher ..lL 
than in Figure I . This is. of course, ~ _. ~' i • I 

due to the fact that mean values of3 =-
120 impulses are being me\88ured, -"t"""+"'-':-~._. J\ ?!,rh 
there being no " d ead" a temate _ :r W !, 
half cycles. As before. the addition "'\,=~+.~ - _____ .J. 
of a reservoir raises the open cir­
c uit voltage to approx imately the 
peak value of the transformer. The 
improvement in regu latio n and in­
crease in capacity of reservoir is no t 
so prono unced as in the case of the 
single wave Reclron. This is. of 
course, to be expec ted. 

Figure 3 shows a set of c haracter­
istic c urves ta ken in a si milar man­
ne r with the Raytheon tube used 
"double wave." With no reservoir 
condenser (Curve A) the output 
voltage drops very sharply for the 
first few milliamperes of load a nd 
subsequently falls away m ore slow­
ly . The introductio n of a reservoir 
condense r ra ises the initial ope n-cir-
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a two secti o n filter comp osed of two 
chokes a nd three s hunt cond e nsers 
may be e mployed. 

Refe rring again to Figure 4 . the 
curve A shows a regulation obtained 
when each cond e nse r has a va lue of 
2 MF. Cu rve B sho ws the improve­
me nt in regulation whe n the o utput 
cond enser. C2. is increa8ed to 6 MF. 
while curve C shows th e greater im­
p rovemen t obta ined , on the other 
hand. by increasing the reservoir 
condenser to 8 MF. We see thus 
that t he reservoir condenser is m o re 
important In contro ll ing th e regu la­
tio n . 

Measurements of the ripple pass­
ing int o the o utput load, made by 
means of an oscillo graph . show. o n 
the ot he r hand. that t he ou tput co n­
denser, (that d irectly adjacent to 
Ihe load) is m ost effective in elimi­
nating the ripple (hum) in the o ut­
put. These conSldera(lo ns h old 
equally well with a filter of three 
o r more actions. 

Increasi ng the size of anyo ne of 
the condensers improves both the 
regulation a nd the hum_ However. a 
prac tical limit is soon reached at 
from three to four microfarads each 
in the three c ondensers of a two­
sectio n filter. Both experimen t and 
theory ve ri fy the fa c t that . given a 
certain total capacity to the filter. 
the best regulation and the least 
hum are always obtained by divid­
ing this to ta l capacity into eq ua l 
units. that is. m a king all the con­
densers o f the same value. This 
ap pli es to th e h um actually coming 
throug h the filt e r a nd no t to any 
rippl e which may be picke d up in­
d ependently o n a rad io receiver fed 
by the eliminator. This latter p oint 
is being investigated at prese nt. 
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A New A mateur W avemeler 

• 

In the type 3S8 wavemeter. il­
lustrated above. the General Radio 
Company presents a wavemeter 
particularly desig ned for amateurs. 

For th e lack of a more accurate 
standard of checking his wavelength 
the amateur has had to rely largely 
upon some one else receiving his 
signal" to determine his wavelength. 

Though this method is generally 
satisfactory the advantages of u5ing 
a carefully constructed and accu­
rately calibrated wavemeter are ap­
parent without further comment; 
especially in view of the increasing 
interest in two way short-wave­
length communication. 

On the short wavelength!! partic­
ularly, only a slight swing in wave­
length is required to carry the note 
of a station beyond audib ility-thus 
interfering with the quality and in­
tensity of signals. 

By using a reliable waveme ter the 
operator of a transmitting station 
may conveniently check his wave­
length and consequently assure him­
self that his full power output is 
radiated on the wavelength he is in­
tending to use. 

The type 356 wavemeter is de­
signed particularly for experimental 
use. As it covers a wavelength 
range of 15 to 225 meters it covers 
all the amateur bands in common 
use. In general appearance the 356 
wavemeter is somewhat similar to 
Ihe well known type 247 wavemeler 
and filter. The couplin~ cnil of the 
latter has been dropped. however, 

and an indicating lamp has been sub­
st ituted. 

The wavemeter consists of a me­
chanically rugged coil of low loss 
co nstruction, moun ti ng directly on 
the binding posts of a shielded con· 
denser. The co ndenser capacity is 
125 MMF. Mounted on the co n ­
denser panel and connected in series 
between th e condenser and coil is a 
resonance indica tor in the form of 
a small lamp. The lamp socket is 
so arranged that it is short circuited 
when the lamp is removed. 

The range 15 to 225 meters is 
covered by means of four coils, 
plugged into a condenser which is 
enclosed in a metal can. Unlike the 
type 247W meter which uses a di­
rect reading dial with a multiplica­
tion factor for the various coi ls, the 
new inlltrument is supplied with a 
cal ibration curve for each coil, wilh 
a n accuracy of 1 ';k 

The coil ranges, providing ade-
quate overlaps, are as fo ll ows. 

Coil A 14 to 26 
Coil B 26 to 56 
Coil C 54 to 114 
Coil 0 105 10 220 

Coil A, Band C are space wound 
on threaded bak elite forms. This 
assures accurate and permanent cali­
brat ion. 

The co ndenser, coils a nd chart 
are conta incd in a wooden carrying 
case which provides proper protec­
tio n for the instrument w h en not in 
use. 

The wavemeter complete, sells for 
$22.00. 

A Neu; Tube oml 0 New 
Trllusform.er 

A new tube of great interest to 
all owners of storage battery sets 
has been announced by the Radio 
Corporatio n . It is the 200A detec­
tor tube. Th is tube is said to have 
all the good qualities of the o ld type 
200 without its high current demand 
and sensitivity to p late voltage varia­
tio n . 

The new tube requires only one 
quarter ampere fi lament current at 5 
volts. the same as the 20 I A type. 
The plate potent ial is not crit ical but 
45 volts is recommended. 

"The UX-200A has a greater 
sensitivity than any existi ng special 
detector tube." it is claimed. ·' It 
may be used in any receiver of the 
storage batlery type without c h ange 
or special adjustment," "Its in­
ternal resistance is such that it may 
be used with either resistance or 
transformer coupl ing. The new de­
tector tube is absolutely stable and 
provides reliable operation at a ll 
times wit h no more critical adjust­
ment than required with standard 
'hard' lubes." 

The lube dllia i. al follow.: 
Ouign-ll3me III .llIndard UX 201 A 
Bue-urne II, .tandard UX 20lA 
Fil"ment ,,01lag_5 
Filllment curre nl- 25 limp. 
Plale voltage--45 m ... :imum 
Plale currenl-2 milliampere 
Plate impedance-28.800 ohm. 
Grid lellk-2 megohm 
Grid conden.er-.00025 microfllrad. 
Attention is called to the very 

high plate impedance of the 200A 
tube which makes necessa ry the use 
of a transformer particularly de­
sig ned for it if good quality is to be 
obtained. 

To meet this n eed. the General 
Radio type 2650 transformer has 
been designed. This tra nsformer 
has a sufficiently high input impe­
dance to work efficiently wit h the 
new tube. Its characteristics are as 
follows: 
Pri. Imped. 375,000 ohm_Ruill. 2200 

ohm •. 
Sec. Imped. 3.000.000 ohm_Re.i,1. 8300 

ohm •. 
Turns Ratio 1 :2.7 

The curve above gives a compari­
son between the type 265D a nd the 
type 265 transformers. when both 
are used in the output of a 200A 
tube. 
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This advertisement appears In the August issue of Radio Broadcast, 
Popular Radio and Radio 

For a depend:lble "8" 
eliminator-power amplifier 
unit which will enable your 
loudspcaker to delivergrcater 
volume wi lh a lone quali ty 
that is :IOl:lzin!!. buy a Gen­
eral R:ldio ReClron "S" 
Eliminalo. - Power Ampli­
fier kit and cllre(ully follow 
the few simple instructions 
for assembling the unil. 

Price of Kit, including 
all parts and drilled b:lSe­
board 

A properly built " B" eliminator operated (rom the lighting ci rcuit 
noticeably improves the consistent qU:lli ly of reception. It provides 
a constan t, silen t Aow o( current that makes it as dependable as Ihe 
powe r station itself. 

W orry whethe r th e "B" ba tteries are run down lind their con­
tinual replacement is forever abolished by th e use of :l reliable " B" 
voltage supply unit. Once inst:lIled and adjusted is ready for years 
of constant sen'ice. 

A Power Amplifier in conjunction with th e: 
"S" eliminator permits th e use of a high power 
tube in the last :Judio st:l!!e. This ove rcomes 
the tendency toward tube overloadin!! and 
removes the most common Cluse of distortion 
in loudspeaker operation. 

Get this ::I3ookle 
Aik your duler or wrlle loday, for our pamphlel 

" How 10 Build 8 N.eetron "8 ' EliminalOr Ind 
Power Amplifier." 

Gf.~RIU RADIO CO. Cambridge 

INSTRUMENTS 
Behind the Panels of Better Built Sets 
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