
(126) German Frequency Standards and. sub-standards 
 
 (By Dr. A. Scheibe, Physikal.-Techn. Reichsanstalt) 
 
This report gives a survey of the development of frequency 
standards at the P.T.R. from about 1924 to the present day. 
 
 P.T.R. developed the Glow Resonator to a high level in the 
period 1925-1934, and used to use it as their standard. They 
were still used in this war for some purposes, large numbers 
being manufactured by Opta. 
 
 They have developed crystal clocks as frequency standards. 
In Berlin many scientific institutes, firms etc. were in 
telephonic communication with these clocks - P.T.R. renting 
frequencies of 250 c/s, 1,000 c/s and 10,000 c/s and in isolated 
cases 60,000 c/s at a monthly rate. For the benefit of 
establishments outside Berlin, standard frequencies of 440 c/s 
and 1,000 c/s used to be transmitted over the Deutschlandsender. 
These frequencies were accurate to within 2.10-8. 
 
 In 1943 P.T.R. commenced development of frequency standards 
for the cm wave technique. Reports have been issued at that 
establishment on these standards, the so-called 
"Stabwellenmesser" and their calibration by means of a precision 
interference meter and the standard frequencies of the quartz 
clock. 
 
 Reports on the crystal clock and the cm measuring technique 
have appeared in the Digest. (See Section 1.1, paras. 77 and 
127). 
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(127)   Quartz Clocks and Frequency Measurements 
 
     (Drs. Scheibe and Adelsberger, P.T.R.) 
 
Scheibe and Adelsberger had concluded that the bars of square 
section described in their papers were the most suitable type 
for accurate time standards. The thin bars, which they had used 
at first, had proved rather less reliable. 
 

(a) Smaller bars oscillating at 100 kc/s. in place of 60 
kc/s. had been made but were less satisfactory. 

 
(b) Alternate methods of exciting and supporting the bars 
 had been tried. In one form the electrodes were deposited 
 on the quartz, the supports being soldered to the 
 electrodes, and in another metal springs were used to 



support the bars. The results in both cases were 
 unsatisfactory. 

 
 (c) A model of the oscillator described by Giebe and 
 Bleckschmidt had been constructed. This oscillator was 
 designed to have a true nodal axis at two points on which 
 it could be rigidly clamped. The clamping had, however, 
 presented considerable difficulties and it was decided that 
 this form of oscillator would not be suitable for a time 
 standard. 
 
 (d) A circuit had been designed to maintain the 
 oscillations of the bar at its series-resonant frequency, 
 but had proved unsatisfactory. It was understood that some 
 of these experiments had been made by Telefunken under the 
 direction of the P.T.R. and not at the P.T.R. itself. 
 
 In view of the lack of success of these modifications, 
subsequent work was directed to improving the performance of the 
original model by relatively minor changes to the bar and its 
conditions of operation. The faces of the bar were polished and 
the glass container was filled with nitrogen at a pressure of 17 
mm. of mercury. These changes were not expected to have a marked 
effect but a more material improvement was anticipated from 
reducing the amplitude of oscillation of the bar. This reduction 
was obtained by decreasing the anode voltage of the driving 
valve, which would also have a beneficial effect in increasing 
the life of the valve, giving a longer period of uninterrupted 
operation. 
 
 Dr. Scheibe considered that the new clock would operate for 
a period of the order of two years without interruption and that 
the month to month stability of rate would be a few parts in  
10-9. 
 
A comparison with Pendulum Clocks 
 

It is the view of Drs. Scheibe and Adelsberger that the 
quartz clocks are unquestionably superior to pendulum clocks, 
including that developed in recent years by Schuler. Attention 
was drawn, however, to the work at the P.T.R. of Dr. Rickmann on 
the so-called Schutz pendulum, in which the standard pendulum is 
mounted at the appropriate point on a secondary pendulum. This 
work has not been carried far enough to enable definite 
conclusions to be drawn about its possibilities. 
 
Time Signals 
 
 On the question of the transmission and reception of time 
signals Dr. Scheibe stated that they were aware that the errors 
introduced in these processes were appreciable but that no 



measures have yet been made in Germany to eliminate them, 
ordinary transmitters and receivers being used. 
 
 The work at the P.T.R. constitutes the most important 
effort of recent years to improve the accuracy of time-keeping 
and the clocks constructed there are probably the best in 
existence at the present time. The stability of rate of 1 part 
in 10-9 from month to month which Dr. Scheibe thinks might be 
attained by the improved clocks would certainly be an 
improvement on that of any clocks at present in use. 
 
See also Section 1.1, paras. 77 and 126. 
 
 


