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ANEW general-purpose coaxial crystal de 
tector mount has been developed to operate 

over the entire range from 10 megacycles to 12.5 
kilomegacycles. Since this range is essentially 

the complete range practical 
for coaxial systems, this one 
mount can be used for all or 
dinary coaxial-system detec 
tor applications. A feature of 

the mount is that it has been designed to have 
reduced sensitivity to variations in crystal char 
acteristics. 

The new mount has a rated sensitivity of ap 
proximately 0.1 volt per milliwatt and a maxi 
mum input power rating of 1 milliwatt. Its 
frequency characteristic is such that its output is 
constant within approximately 4 db over the 
rated frequency range for a constant applied 
power. Its VSWR does not exceed 3:1. Output 

Fig. 1. New -hp- Model 420 A Crystal Detector Mount operates 
orer 10 me to 12 kmc range. 

from the mount is provided at a negative polarity. 
Either of the physically- identical 1N26A or 

1N76 silicon crystals can be used in the mount, 
but it is supplied with a type 1N76 and this type 
is available for replacement purposes. To assist 
in obtaining the wide frequency range that the 
mount has, the crystals are modified by removing 
part of the outer shell. Crystals on which this 
modification has been made are available for 
replacement purposes, although the modifica 
tion can also be made by the user. 

Crystal detector mounts of this type are gen 
erally used in one of two applications: as de 
modulators for pulse-modulated power where 
it is desired to view the pulse shape on an oscil 
loscope, or as simple detectors of r-f power. In 
simple detector applications, the power can be 
either modulated or c-w. With modulated power 
the mount can be combined with a suitable a-c 
indicator such as a standing-wave indicator or 
high-gain voltmeter. With c-w power the mount 
can be used with a d-c microammeter. 

As is customary with detector mounts, no 
video load resistor is included in the mount, 
since the value of the load resistance usually 
must be chosen to suit the application. When 
using detector mounts for viewing pulses on an 
oscilloscope, the load resistance should be se 
lected commensurate with the required pulse 
rise time and oscilloscope sensitivity. The mount 
has an output capacity of approximately 30 mi- 
cromicrofarads. Typically, therefore, rise times 
in the order of 0.1 microsecond can be obtained 
with load resistances of a few hundred ohms in 
the usual set-up. If the applied r-f level is ap- 
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Fig. 2. Typical VSWR characteristic of 

-hp- 420 A Detector Mount. 

proximately 1 milliwatt, this ar 
rangement will give sufficient out 
put for operating commonly-used 
oscilloscopes. 

Faster rise-times in the order of a 
few millimicroseconds can be ob 
tained by operating the mount into 
still lower impedances. The usual 
way of doing this is to use a termi 
nated 50-ohm cable. This is done at 
the expense of output voltage, how 

ever, and it may be necessary to 
insert additional fast amplification 
ahead of the oscilloscope. 

When crystals are being used as 
r-f detectors, it is sometimes desir 
able that the crystals have as accurate 
a square-law characteristic as possi 
ble. Although some improvement in 
the square-law accuracy of the crys 
tal at levels above about â€”15 dbm 
can often be obtained by selecting 
the value of the load resistance, the 
resistance of auxiliary equipment 
such as the microammeter or stand 
ing-wave indicator will usually be 
the determining factor. Loads that 
optimize the higher-level square-law 
accuracy of the crystal will usually 
be in the order of a few kilohms, but 
will vary with individual crystals. 

-N. B. Schrock 

SPECIF ICATIONS 
-hp- 

M O D E L  4 2 0 A  W I D E  B A N D  

C R Y S T A L  D E T E C T O R  

F R E Q U E N C Y  R A N G E :  1 0  m e  t o  1 2 . 5  k m c .  

S E N S / T / V / r V :  A p p r o x .  0 . 1  v o l t / m i l l i w a t t .  

F R E Q U E N C Y  R E S P O N S E :  A p p r o x i m a t e l y  Â ± 4  d b  
c h a n g e  i n  r e c t i f i e d  o u t p u t  v o l t a g e  o v e r  e n  
t i r e  f r e q u e n c y  r a n g e  f o r  c o n s t a n t  i n p u t  
f r o m  a  5 0 - o h m  s o u r c e .  

M A X .  S W R :  3 .  

O U T P U T -  P O L A R I T Y :  N e g a t i v e .  

O U T P U T  C A P A C I T Y :  A p p r o x .  3 0  m m f .  

I N P U T  C O N N E C T O R :  U G - 2 1 B / U ,  T y p e  N .  

O U T P U T  C O N N E C T O R :  T y p e  B N C .  

S f Z E :  3 A "  d i a m e t e r ,  3 "  l o n g .  

S H I P P I N G  W E I G H T :  A p p r o x i m a t e l y  1  I b .  

D E T E C T O R  E L E M E N T :  1 N 7 6  C r y s t a l ,  m o d i f i e d  
( . h p -  4 4 4 A - 2 5 E ) ,  $ 1 5 . 0 0  f . o . b .  P a l o  A l t o  

P R I C E ,  W I T H  C R r S M t :  $ 5 0 . 0 0  f . o . b .  P a l o  A l t o ,  
C a l i f o r n i a .  

D a t a  s u b j e c t  t o  c h a n g e  w i t h o u t  n o t i c e  

New Plug-In Decade Counters of Refined Design 

months ago -hp- began 
^manufacturing a new 120 kc plug- 
in decade counter. When driven by 
suitable waveforms, such decades 
"count" by illuminating individ- 

Fig. 1. -hp- 120 kc plug-in decade coun 
ter. Design features include etched circuit 

layout and nutptjt *trttrcaset 

ually in consecutive order a series of 
numerals from 0 through 9 which 
are arranged in a vertical column on 
a plastic strip. On the tenth applied 
waveform the circuit returns itself 
to 0 and generates an output pulse 
which can be counted by an addi 
tional decade counter. Commensu 
rate with their maximum counting 
speed, any number of decades can be 
cascaded to enable counts to be made 
to any number of places. Such de 
cades are used in frequency counters 
to count and display measured fre 
quencies and time intervals. 

The new decades have for some 
time been supplied in all -hp- coun 
ters and can be used for replacement 
purposes in all of the earlier -hp- 
counters. They are also interchange 
able with other standard decades. 

While the electrical design of the 
new decades is conventional, consid 
erable care has been taken in me 
chanical execution to increase the 
reliability and convenience of the 
units. In addition, the uiiiis are de 

signed to provide an output staircase 
voltage which can be used to operate 
remote indicators. 

Probably the most apparent fea 
ture of the new design is the use of 
etched circuits (Fig. 1) combined 
with dip-soldering techniques. This 
combination gives the unusually 
clean lay-out arrangement and ac 
cessibility of components illustrated 
in Fig. 2. 

It may not be immediately appar 
ent, however, that the lay-out design 
increases the electrical performance 
and reliability of the circuit. It can 
be seen in Fig. 2 that a balanced type 
layout is used for the components 
of the flip-flop circuits that com 
prise the decade, i.e., one-half of the 
mounting board is almost a mirror 
image of the other half. Such a lay 
out has the advantage that stray ca 
pacities in the circuit are balanced. 
The result of the balanced layout is 
that a 20% or more increase in maxi 
mum counting rate is achieved for 
the units. Although rated at 120 kc, 
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Fig. 2. Balanced layout of components 
balances stray capacities, improves speed 

and driving characteristics. 

a l l  un i t s  a re  tes ted  for  a  minimum 
ra te  of  125  kc  and  many wi l l  oper  
ate to 140 kc. Even if  they are used 
only at maximum rates of 100 kc as 
is  done in the -hp- counters,  i t  wil l  
b e  s e e n  t h a t  a  g r e a t e r  m a r g i n  o f  
reliability is obtained. The balanced 
arrangement further makes the l imi 
t a t i o n s  o n  t h e  d r i v i n g  p u l s e  l e s s  
severe. 

H I G H E R  R E A D A B I L I T Y  
As part of the mechanical design, 

t he  r eadab i l i t y  o f  t he  d i sp l ay  has  
been signif icantly improved.  A spe 
c i a l  r e f l e c t o r  i s  u s e d  t o  g i v e  t h e  
numerals  a  more even i l luminat ion 
and this  gives faster  identif ication.  
Further,  reverse engraving has been 
used on the face plate to increase the 
ease of reading from side angles. 

E L E C T R I C A L  D A T A  

The new decades  requi re  an  80-  
volt negative-going pulse of 1 micro 
second maximum rise t ime for driv 
ing purposes,  somewhat lower than 
the driving voltage of previous units 
because of reduced stray capacit ies 
in the new layout. If faster rise time 
i s  ava i l ab le ,  somewhat  l e s s  ampl i  
tude  can  be  used  s ince  the  dr iv ing  
pulse is applied to a differentiating 
network of approximately 100 mmf 
in series with 15,000 ohms. Each de 
cade provides  an 80-vol t  negat ive-  
g o i n g  o u t p u t  s t e p  f o r  d r i v i n g  a n  
other decade. The oscillogram of the 
output  vol tage  in  Fig .  3  shows the  
qual i ty  of  the  waveform.  

The output  s ta i rcase  is  provided 
for use when it is desired to operate 
remote indicating meters.  The stair  
case waveform decreases in approxi 
mately equal steps from 135 volts at 
a count of zero to 55 volts at a count 
of nine. These voltages are the open- 
circuit  voltages which are provided 
from a high source impedance of 700 
k i lohms .  The  s ta i rcase  ou tpu t  can  
be  opera ted  in to  any  pass ive  load  
f rom shor t  c i r cu i t  t o  open  c i r cu i t  
wi thout  a f fec t ing  the  opera t ion  of  
the decade.  The high source imped 
ance in combination with inevitable 
capacities will cause the shape of the 
steps to deteriorate at  higher count 
i n g  r a t e s ,  b u t  t h i s  i s  o f  n o  c o n s e  
quence since it is the d-c level during 
the  d i sp lay  t ime  tha t  opera tes  the  
remote indicating meters. 

T h e  r e s e t  c o n n e c t i o n  o n  t h e  d e  
cade is  intended to be connected to 
ground ei ther  direct ly or  through a 
low impedance .  Rese t t ing  to  ze ro  
can be  accompl ished in  s imple  se t  
ups  by  mechan ica l ly  open ing  th i s  
connect ion .  Elec t r ica l  rese t t ing  to  
zero can be accomplished by pulsing 
a low impedance placed in the reset 
l e a d  w i t h  a  p o s i t i v e  p u l s e  o f  1 5 0  
volts amplitude with 1 microsecond 
rise time and a slower decay time of 

Fig. 3(a). Oscillogram of output voltages 
from decade. Upper trace is output u'ave- 

form, lower is output staircase. 
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at least 3 microseconds. Resetting to 
nine can be accomplished where de 
sired with a negative pulse of similar 
amplitude and speed. 

T h e  d e c a d e  r e q u i r e s  a  n o m i n a l  
plate voltage of +300 volts at 15 ma 
and filament supply of 6.3 vac at 1.2 
amperes .  All  connect ions to  the de 
cades are made by means of a stand 
ard octal tube base type plug which 
serves as the mounting base.  

G E N E R A L  

T o  i n s u r e  l o n g  l i f e  a n d  a  h i g h  
degree of freedom from trouble, the 
resistors in the decades are all  5%- 
tolerance or better while all  but the 
cathode capacitors are of the si lver 
mica type. Computer type 5963 tubes 
are used. Production samples of the 
d e c a d e s  h a v e  b e e n  s u b j e c t e d  t o  a  
wide  range  of  tes t s .  Samples  have  
been opera ted  cont inuously  for  60  
days at ambient temperatures above 
70Â°C without failure. Other samples 
have been stored in temperatures of 
â€” 60Â°C and, when removed, operated 
s a t i s f ac to r i l y  a s  soon  a s  t he  t ube  
filaments heated. Samples have also 
passed the 100-hour sal t  spray test  
defined in Specification QQ-M-151A 
and  t he  shock  and  v ib r a t i on  t e s t s  
defined in Specification MIL-T-945. 

â€”Marvin Willrodt 

4 6 8 0  0  2  
COUNT 

Fig. 3(b). Explanatory drawing indicat 
ing voltage excursion and count relation. 

Plateaus correspond to counts. 

SPECIF ICATIONS 
- l i p -  

M O D E L  A C - 4 A  P L U G - I N  
DECADE COUNTER 

C O U N T I N G  R A T E :  1 2 0  k c  m a x i m u m .  
D O U B L E - P U L S E  R E S O L U T I O N . -  S  m i c r o s e c o n d s .  
I N P U T  V O L T A G E :  A p p r o x .  8 0  v  n e g a t i v e  p u l s e  

1  M s e c  r i s e  t i m e .  ( L e s s  a m p l i t u d e  r e q u i r e d  
f o r  f a s t e r  r i s e  t i m e . )  

O U T P U T  V O L T A G E :  8 0  v o l t  n e g a t i v e  p u l s e  t o  
d r i v e  s u c c e e d i n g  A C - 4 A  C o u n t e r .  

R E S E T :  ( a )  R e s e t  t o  z e r o  b y  o p e n i n g  b a s e  p i n  
c o n n e c t i o n ,  ( b )  R e s e t  t o  n i n e  b y  a p p l y i n g  
n e g a t i v e  p u l s e .  

S T A I R C A S E  O U T P U T  V O L T A G E :  1 3 5  v o l t s  a t  
c o u n t  o f  z e r o ,  5 5  v o l t s  a t  c o u n t  o f  n i n e  i n  
1 0  s t e p s .  I n t e r n a l  r e s i s t a n c e ,  7 0 0 K .  O p e r a  
t i o n  o f  c o u n t e r  u n a f f e c t e d  b y  l o a d  o n  s t a i r  
c a s e  o u t p u t .  

P O W E R  S U P P L Y :  F i l a m e n t - 6 . 3  v  Â ± 1 0 %  a t  
1 . 2  a m p ;  P l a t e - 3 0 0  v  Â ± 1 0 %  a t  1 5  m a  
( n o m i n a l ) .  

D I M E N S I O N S :  5 % "  d e e p  x  I V i "  w i d e  x  6 V s "  
h i g h  ( o v e r a l l ) .  

M O U N T I N G :  S t a n d a r d ;  r e q u i r e s  o c t a l  s o c k e t .  
W E I G H T :  1  I b . ;  s h i p p i n g  w e i g h t  a p p r o x .  2  I b s .  
P R I C E :  5 4 5 . 0 0  f . o . b .  P a l o  A l t o ,  C a l i f o r n i a .  

Q u a n t i t y  d i s c o u n t  q u o t a t i o n s  a v a i l a b l e  f r o m  
t h e  f a c t o r y .  
D a t a  s u b j e c t  t o  c h a n g e  w i t h o u t  n o t i c e  
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Two New Transformers for Measurements on Balanced Systems 
SINGLE-ENDED electronic meas 

uring instruments such as elec 
tronic voltmeters, distortion meters 
and wave analyzers can be used quite 
successfully to make measurements 
on balanced systems by introducing 
a high-performance transformer be 
tween the balanced system and the 
single-ended instrument. To enable 
single-ended -hp- instruments to be 
used in such applications, two new 
balanced transformers have been de 
signed. One is especially useful in 
carrier-communications work and 
operates over a range from 5 kc to 
600 kc at a maximum level of +22 
dbm. The second is designed for 
audio work and operates from 20 cps 
to 45 kc at levels up to +15 dbm. 

A schematic diagram of the 5 kc 
to 600 kc transformer is shown in 
Fig. 3. The switch shown in the dia 
gram is built into the transformer 
case as are the resistances in the sec 
ondary circuit. The transformer is 
designed for use with either 135- or 
600-ohm systems and can be made 
to have an input impedance of 135, 

Fig. 1. -hp- AC-60A Matching Trans 
former is designed for carrier work, oper 

ates from 5 kc to 600 kc. 

600 fl 

Fig. 3. Schematic diagram of -hp- AC-60A. 

600, 2250, or 10,000 ohms as desired. 
It can thus be used either as a termi 
nat ing or  br idging device  as  re  
quired by the application. Typical 
arrangements are shown in Fig. 4. 

The transformer can also be used 
with the -hp- Model 200CD 5 cps to 
600 kc 1 watt test oscillator in com 
bination with an -hp- 400 series vtvm 
to form an accurate signal generator 
for balanced system work. An ar 
rangement for this combination is 
shown in Fig. 5. 

It is interesting to note that in the 
terminating arrangement of Fig. 4(a) 
and the signal generator arrange 
ment of Fig. 5 the db calibrations on 
the -hp- 400 series voltmeters can be 
used to read the power level directly 
in dbm. This is true regardless of 
whether a 135- or 600-ohm circuit is 
used, provided the proper primary 
taps are used. This occurs because 
the voltmeter is always connected at 
a 600-ohm level and because the db 

Fig. 2.  -hp- AC-60B Bridging Trans 
former is designed for audio applications 

from 20 cps to 4 5 tc. 

(B) BRIDGING 

Fig. 5. Connection of 5 kc-600 kc trans 
former for monitoring signal power. 

calibrations on the voltmeter are re 
ferred to a 0 db value of 1 milliwatt 
in  600 ohms.  In the bridging ar  
rangement of Fig. 4(b) the dbm cali 
bration of the voltmeter will also be 
valid if the proper primary taps are 
used, because the voltmeter sees an 
impedance of 600 ohms. 

The second transformer, the -hp- 

AC-60B, has a circuit similar to the 
first but differs in that it has no 135- 
ohm input terminals. Otherwise the 
AC-60B can be used in the same 
manner as the AC-60A. 

Fig. 4. Connection of transformer for 
anri hrirlging applications. 

SPECIF ICATIONS 
-hp- 

M O D E L  A C - 6 0 A  L I N E  M A T C H I N G  
TRANSFORMER 

F R E Q U E N C Y  R A N G E :  5  k c  t o  6 0 0  k c .  
I M P E D A N C E :  P r i m a r y ,  1 3 5 - o h m s  Â ± 1 0 %  o r  

6 0 0 - o h m s  Â ± 1 0 %  b a l a n c e d ;  S e c o n d a r y ,  6 0 0 -  
o h m s ,  o n e  s i d e  g r o u n d e d .  

T E R M I N A T I N G  R E S I S T A N C E :  6 0 0  o h m s  o r  
1 0 , 0 0 0  o h m s .  

I N S E R T I O N  L O S S :  L e s s  t h a n  0 . 3  d b  a t  1 0 0  k c .  
F R E Q U E N C Y  R E S P O N S E :  L e s s  t h a n  Â ± 0 . 5  d b  

c h a n g e  a t  5  k c  a n d  6 0 0  k c  f r o m  m i d - f r e  
q u e n c y  v a l u e .  

B A L A N C E :  B e t t e r  t h a n  4 0  d b ,  e n t i r e  f r e q u e n c y  
ranqe.  

M A X I M U M  L E V E L :  + 2 2  d b m  ( 1 0  v o l t s  a t  6 0 0  
ohms) .  

S I Z E :  2 "  x  2 "  x  4 " .  
S H I P P I N G  W E I G H T :  A p p r o x i m a t e l y  2  I b s .  
P R I C E :  3 2 5 . 0 0  f . o . b .  P a l o  A l t o ,  C a l i f o r n i a .  

M O D E L  A C - 6 0 B  B R I D G I N G  
T R A N S F O R M E R  

F R E Q U E N C Y  R A N G E :  2 0  c p s  t o  4 5  k c .  
I M P E D A N C E ,  P R I M A R Y :  6 0 0  o h m s  Â ± 1 0 %  b a l  

anced.  
T E R M I N A T I N G  R E S I S T A N C E :  6 0 0  o h m s  o r  

10 ,000  ohms.  
I N S E R T I O N  L O S S :  L e s s  t h a n  1  d b  a t  1  k c .  
F R E Q U E N C Y  R E S P O N S E :  Â ± 1  d b ,  2 0  c p s  t o  2 0  

k c :  - 2  d b  t o  4 5  k c .  
D I S T O R T I O N :  L e s s  t h a n  0 . 1 % ,  5 0  c p s  t o  2 0  k c ;  

l e s s  t h a n  0 . 5 %  a t  2 0  c p s .  
B A L A N C E :  B e t t e r  t h a n  6 0  d b .  
M A X I M U M  I E V E I :  + 1 5  d b m ,  ( 4 . 5  v o l t s  a t  6 0 0  

ohms).  
S I Z E :  4 - 5 / 1 6 "  d i a m e t e r ,  4 % "  h i g h  o v e r a l l .  
S H I P P I N G  W E I G H T :  6  I b s .  
P R I C E :  $ 3 5 . 0 0  f . o . b .  P a l o  A l t o ,  C a l i f o r n i a .  

D a t a  s u b j e c t  t o  c h a n g e  w i t h o u t  n o t i c e .  
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