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CJ 
28 September 1954 

MEMORANDUM 

F'rom: 
~ro: 

\code 5435A, Countermeasures Branch, Radio Division 
e---------,\~C~od~e~--~E...-L::..li-5111 Bureau of Aeronautics 

Subj: Data on Crystal Checker; Request for information on 

Encl: (l) Data on subject, eri.al 5430 ... 208/54 bws dated. 28 Sept 1954 

1. Enclosure (1) forwarded herewith for you.i:- information and f'orward.ing 
to\ \ •of Crosl0y D1v1.sion of' Avco Cprpora.tion. 

Code 5435A 
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---5430-2o8/54 bws .. •.. • 
28 September 1954 

Subj: Data on Crystal Checker 

Encl: (1) • Circuit Diagram of Crystal Checker 

, 1. A requef:!t was made· by I pr .Crosley Division,. Avco Corporation 
~uring his visit.to the Naval Research Laboratory on 3 September 1954, f.or 
lnt.orma.tion concerning the matching o:f crystal d.iodes incorporated in the 
square-root:t.ng circuit of the Naval Research Laboratory n10.del, NL/AJ.1)-A 
direction finderD The following information is forwarded which may provid.e 
some e.nswers .to the ;problemD 

I .. , 

2 •. To e1.-pedite the selection of mtched germanium crystal diodes for use 
with the square-rooting network, the circ1.1it of enclosure (1) was found '.·"ii' 

1---~--

to combine both ease and requ:l.red accuracy in their• selection • This 
arrangement effectively is a means of measuring the d-c resistance of the 
diode 1.mder test a.t each of. five applied potentials ,nthin the operating . 
limits of the network. 

3. The circuit must first be adjusted in position 1 by varying R8 until 
the meter reads 50µa. (Full scale) This must be done each time the 
circuit is used. The meter current sensitivity is adjusted by 1neans of 
R2, R , R4, R5 and R6 so that a meter reading of 20 µa is indicated at 
each ~est potential when a crystal having the proper resistance characteristic 
is inaer'ted a.t the test terminals. 

4. The preferred method or ca,librating the circuit is., first, to 
experimentally obtain a crystal diode i1h1ch, when placed in the square-rooting 
network and operating at the ambient temperature of the equipment, yields· 
the square-rooting characteristic., and second., to employ this ~rystal diode 
as a stand.a.rd in the final calibration of the crystal checker. The final 
adjustment or calibration should., however, be mad.e after the standard crystal 
diode has been allowed to return to the tempera.ture at whic.h t.he checker will 
be used. 

5. As an approximation., to facilitate the problem of acquiring a standard 
crystal experimentally, the following resistance valves are applicable to 
initially calibrate the checker.-. 

Rx= 160 ohms at .92 volts 
Rx= 280 ohms at .53 volts 
Rx= 600 ohms at .305 volts 
R = 1800 ohms at .18 volts 
R! = 6000 ohms at .ll volts 

A plot of the above data will give the approximate value of Rx ,required 
for any applied voltage between these limits. These values correspond to 
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the normal room temperature resistance cbaracter.istic or a 1N69 crystal 
diode ,rbich has a square-rooting characteristic at 50°c when operating 
in the Naval Research Laboratory collBtructed equipment. The voltage 

ig-1veil is ·that applied at. point C and for each setting of resistance the 
' 'r, \~ 

appropriate potentiometer is adjusted to give 20µ.a.. deflection on the 
meter. The meter voltage drop will then be 20 mv. y 

6. Corrections for temperature are essential and should not be overlooked 
when selecting diodes for use in the square-root~ng network. The e~fects 
of temperature are more readily observed at the lower potentials where 
the diode resistance is large. 

Electronic Scientist 
Countermeasures Branch 
Rad:l.o Division 
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