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HE development of a new type recti-
f ier  tube,  termed the “BH,” now 
makes i t  possible,  for the first  t ime,  
satisfactorily to obtain “A,” “B,”  

and “C” voltages from the A.C. l ight 
socket.  The radio experimenter and set 
builder have long awaited the opportunity 
to obtain a rectifier which would have suffi-
cient current and voltage capacity to light 
the fi laments of  199-type radio tubes,  in 
series,  and at  the same time supply suffi-
cient plate voltage to operate a power ampli-
fier. 

The new type fulf i lls  these requirements 
in a particularly satisfactory manner;  and 
there st i ll  remains a reserve of power from 
which the radio set  may draw at  momentary 
overloads, without fear of  burning out the 
tube or impairing the quality of  reproduc-
tion. 

Fig.  1 is  a schematic drawing of an “A-
B-C” power unit  with the “BH” tube. The 
power transformer is  buil t  to supply 350 
volts , on each side of the high-voltage 
secondary winding, at  no load. The current-
carrying capacity of  this winding should be 
equal at  least  to 85 mill iamperes;  and in 
order to insure good regulation in keeping 
with that  already determined by the tube, 
the regulation of the power transformer 
should be not more than 10 per cent.  The 
power transformer has also a fi lament-
supply winding which delivers f ive volts  at 
.5 amperes for the f i lament of a 112 or a 
171 power-amplifier tube. 

FILTERING THE OUTPUT 

The usual condensers of 0.1-/µf. capacity, 
C1 and C2,  are placed across-each half  of 
the transformer secondary as shown in Fig. 
1.  The fil ter circuit  consists  of  two choke 
coils,  L,  L, capable of  carrying at  least  85 
milliamperes D.C. and having an inductance 
of at least 25 henries per choke when passing 
this amount of  D.C. Several  manufacturers 
are now supplying such choke coils.  The 
f il ter condensers are arranged as shown in 
Fig. 1 :  The first ,  C3 has a 4-µf. capacity, 
C4 lias 4-µf.  and C5 has 6-µf.  

The resistance-control unit, which is used 
to determine the various “B” voltages for 
the receiver and to drop the “B+“ maximum 
voltage to the value required by the fila-
ments in series,  presented quite a problem 
in i ts  development,  because practically no 
manufacturers of  resistance units  had con-
ceived the demand for the types required 
particularly in the case of variable resistors. 
The great difficulty was to find resistors of 
suff icient current-carrying capacity and a 
wide-enough range of  resistances to be of 
value. 

The ideal unit  for this service would be a 
variable resistor of at least  60-mill iampere 
current-carrying capacity with a resistance 
range of from 2500 to 5000 ohms. One 
arrangement which was used to achieve the 
degree of  control  required was a combina-
t ion of  a f ixed 3000-ohm resistance, R3,  in 
series with another f ixed resistance,  R1,  of  
5000 ohms, around which was shunted a 
third resistance,  R2,  which has a variable 
resistance of  2,000 ohms, maximum value. 

Several potentiometers on the market will 
f ill this requirement; although there are none 
yet which have been specifically designed for 
the circuit .  The value of the remaining re-
sistances of  Fig. 1 are shown in the dia-
gram, and are the customary “B” power-
supply specifications.  

The filament of the power-amplifier tube, 
being supplied with raw A.C. has a 400-
ohm potentiometer, RS, connected across its 
terminals. The variable tap of this potentio-
meter is  connected to “B—”, and is  set  at  
such a posit ion as to give minimum A.C. 
hum. The “C” voltage for the power ampli-
fier is obtained from a variable resistor, R7, 

connected as shown. In order to obtain 45 
volts “C“ from this source, i t  would be 
necessary that R7 have a maximum resistance 
of  at  least  600 ohms. 

ADDITIONAL VOLTAGE AVAILABLE 

The performance of  the “A-B-C” power 
unit  is  to a very great  degree dependent 
upon characterist ics of  the new tube, which 
are of an extremely technical nature,  and 
can best  be appreciated from a comparison 
with other rectif iers designed for “B” 
power service.  

For example,  if  a “B” power supply 
which has hitherto been equipped with a 
type “B” tube is  now equipped with one of 
the new “BH” tubes,  there will be an 
average increase in output from the power 
supply unit  of  30 volts  for any given radio 
set .  

When adjustment of  the radio-frequency 
and detector voltages is made, reducing them 
to their  previous values,  there will  be a 
further  increase in  the vol tage output  of  
the power supply unit, of from five to fifteen 
volts .  This high voltage is  of course avail-
able and extremely desirable for use in 
connection with the power amplifier; and for 
this reason makes the new tube more valu-
able as a rectif ier.  

(Continued on page 447 ) 

T 
Here is described another step forward in radio—a rectifier tube which will 
pass sufficient current to supply the power needs of every filament, plate and 
 grid-bias in a receiver employing 199-type tubes. 

The a r rangement  of  the  e lements  in  the  new 
rec t i f ie r  tube  may be  c lear ly seen  f rom th i s  
ske tch.  The  anode  i s  connec ted  by the  cen te r  
rod  to  the  ou tput  p rong;  and  the  chemica l  
 pack  to  the  g lass  s tem.  

F ig .  1 . The  c i r cu i t  d i ag ram o f  an  e l im ina to r  supp l y ing  “A ,  B  and  C“  cu r r en t  t o  t he  r ece iv ing  
s e t .  Th is  i s  r e c t i f i ed  by  t he  new tube ,  shown  above ,  f rom the  110 -vo l t  A .C .  house  c i r cu i t .  

This  i l lus t ra t ion  shows the  e lements  of  the  new 
rec t i f ie r  tube .   The  par ts  may be  iden t i f ied 
 f rom the  ske tch  a t  the  lef t .  
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BETTER REGULATION 

Another feature of the new rectifier, which 
is  of great  importance in connection with 
the “A-B-C” power supply unit ,  is  the 
improved regulation of the tube itself. Actual 
measurements have shown that  the new 
tube has a constant voltage drop from a 
very low current up to 85 mill iamperes.  If  
the output from the rectif ier is  never less 
than 10 mill iamperes,  as will be the case if  
a suitable system is adopted, the only regula-
tion of the power supply needed will  be 
that  of the transformer and fi l ter  circuit .  
There will  be no loss of  voltage due to 
changing characterist ics of the tube. This 
feature is  really remarkable and one which 
has never before been available in power-
supply rectif iers.  

In order to take advantage of  this charac-
teristic,  the constructor of the unit  may 
w e l l  p a y  a t t en t ion  t o  t h e  p r o p e r  d e s i gn  
of  i t s  power  t rans former  and  f i l t e r  c i r -
cu i t ,  with regard to loss of voltage which 
might be caused by poor regulation. 

An opportunity to improve the regulation 
of the fi l ter circuit may be found in con-
denser C3 of  Fig. 1.  By increasing this 
capacity from 2- to 4-µf., at 85 milliamperes, 
an increase in D.C. output of approximately 
15 volts may be secured. 

MARGIN OF RESERVE POWER 

Stil l  another feature of the new tube 
which is  of considerable importance in ob-
taining high-quality reproduction is  the 
reserve power available for momentary 
overloads without damage to the rectif ier. 
Extreme bursts of  volume from the speaker 
demand proport ionate amounts of  energy 
from the power-supply unit .  If  this energy 
is  not available at  a constant voltage,  therç 
is  certain to be distortion and a 
considerable loss of  quali ty.  If  the power-
supply unit  is  properly designed with 
regard to regulation, and if  the rectif ier is 
capable of  delivering these peaks of  energy 
without loss of voltage, good reproduction 
is  insured at  all  t imes. 

 
 

The  s ize  of  th i s  rec t i f ier  tube  is  approximate l y 
the  same as  tha t  o f  the  ordinary vacuum tube .  
The  pos i t ion  of  the  e lements  may be  eas i ly 
 seen .  
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