
 
 
Thre has ben some comment in the Wikipedia from an uninformed individual who 
contends Prof. Howe may never have existed. The above is a copy of the original Howe 
paper from  ‘The Wireless Engineer’, Nov. 1939. pp 547. 
 
The frequency resulting from a rectangular phase change input is:    F = Fcarrier + ∆f. 
∆f  can be calculated from the basic relationship ωt = Φ = 2πft. 
 
This can be rewritten in derivative form as ∆f = ∆Φ/2π∆t. The rise and fall time t is 
fixed by the the circuit parameters. During the rise and fall times ( edges ), there is a large 
∆Φ/∆t., which causes a large ∆f of very short duration.( about 1 RF cycle ), which is 
elininated by the narrow bandpass filters. At all other times,  ∆Φ is zero and the 
frequency is constant, F = Fcarrier.  A phase detector using Fcarrier  as a phase reference 
will detect the phase changes as positive and negative voltages. A required bandpass filter 
delay time ( group delay ) can also be calculated from the same 
relationship:  
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       Eq 6.1 
If ∆Φ in the filter is zero, there is no group delay time Tg, or frequency change caused by 
the filter. The relationships are shown in Eq. 6.1 and further discussed in chapter 7 of the 
UNB Textbook..  
 


