
Another 70K-2 PTO Repair Story 
By Ernst F. Schroeder DJ7HS 
 
In the fall of 2017 I had come into contact with Peter, OZ8CTH. He complained that 
the PTO inside his KWM-2 had become quite unstable, showing a large drift at warm-
up and occasionally some jumps in frequency. 
After some discussion we decided to remove the PTO from the KWM-2, open it, 
check all elements and definitely replace all the capacitors and diode CR301. So the 
70K-2 PTO #14289 made its way to Hannover, together with a small bag full of new 
parts (see below for details). 
Peter had measured the frequency drift at start-up inside his KWM-2. This is one of 
the curves in Fig. 1.  
 
I mated the PTO with my variable power supply and the initial test of the PTO 
revealed the following values: 
 
• Frequency from 2.708500 MHz down to 2.496670 MHz  
• Output voltage 6.6 Vpp at 150 V= and 75 Ω load 
• Frequency dependence on supply voltage about 250 Hz / 100 V 
 
Rising the temperature from roughly  3° C to room temperature (23° C) produced 
about 500 Hz frequency drift and it took about 60 minutes to reach a more or less 
stable output. During this interval several small and irregular jumps in frequency 
(each about 50 Hz) were to be heard and measured. 
 
Next step was to take the PTO guts out of the aluminum box. And again the excellent 
article(*1) on PTO repair by Jim Miller, N4BE was consulted. Once you have done 
this two or three times, the whole procedure becomes quite easy and you don't have 
to plan each step any more.  
 
After disassembly the parts were checked, replaced and function tested in this order: 
 
• The idle frequency of the PTO outside the box and without spindle was 

2.754 MHz. 
• First capacitors C306, C307, C309 and C310 (all .02 uF) were replaced with new 

ceramic 22 nF 500 V types. There was no noticeable change in stability. 
• Then the three resistors R301 (99.5 K), R302 (83.9 K) and R303 (99.9 K) were 

checked and found well within tolerance. There was also no noticeable 
temperature influence when treated with cooling spray. Therefore it was not 
considered to replace any one of them. 

• Next capacitor C304 (was 207 pF) was to be replaced. As no 200 pF dipped mica 
capacitor had been available, it was changed to 50 pF mica (actually 55 pF). This 
is according to change 20B in the 9th ed. KWM-2 instruction book, Collins 1978. 
C304 couples the grid-to-ground capacitance of V301 into the circuit, so the total 
is now smaller. This reduction of capacitance led to an expectable rise in 
frequency of about 900 Hz.  

• Next the switching diode CR 301 (1N34A) was replaced with a type 1N4148 
silicon diode. After that there was the impression that the irregular frequency 
jumps were less frequent. The smaller capacitance of this diode let the idle 
frequency rise by another 300 Hz. 

• Next capacitor C303 (was 3051 pF) was replaced with a new mica type with 
actually 3035 pF. This let the frequency further rise to a total of +3500 Hz.  



• Then C302 (was 999 pF) was replaced with a new mica type with actually 1008 
pF. This increase in capacitance let the idle frequency drop to -1200 Hz. And 
more importantly, the irregular frequency jumps seemed to have disappeared.  

 
After all this the PTO was reassembled inside the box, the spindle was thoroughly 
cleaned and fresh lithium grease was applied. Then the PTO was pre-aligned to ease 
alignment after inclusion into the KWM-2. 
But at this very moment it became clear that trimmer C308, which had not been 
touched before, was indeed faulty. It was not possible to set the USB/LSB frequency 
shift. Upon closer inspection some traces of lacquer were visible. Someone had 
probably tried to "lock" the trimmer.  
So the PTO had to come out of the box again and trimmer C308 was disassembled 
and cleaned, following the instructions given by Glen Zook, K9STH (*2). After that it 
was again possible to adjust the USB/LSB frequency shift to about 2.7 kHz.  
 
Then the PTO was finally assembled within the box and after pre-alignment the 
following figures were taken: 
 
• Frequency from 2.708600 MHz down to 2.496500 MHz  
• Output voltage 6.3 Vpp at 150 V= and 75 Ω load 
• Frequency dependence on supply voltage identical as before 
 
The slightly smaller output voltage can be attributed to the less strong coupling of the 
tuned circuit to V301 (50 pF instead of 200 pF). 
 
When the PTO had returned to Denmark and was put into the KWM-2, Peter took 
another set of values for frequency drift. This is the second curve in Fig. 1, and 
indeed frequency drift has improved very much. 
 
And as frequency jumps have disappeared, it can therefore be stated that the 
intended goal of servicing has been reached. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1  PTO drift from cold start  
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2  Look into the PTO before servicing 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3  Look into the PTO after servicing 
 



A few remarks should be added as far as the innards of the variable inductor are 
concerned. While the PTO itself may be considered the "heart" of a KWM-2 or S-line 
rig, the little core with two riveted pieces of metal is the most ingenious part of a 
Collins 70K-2 PTO. 
The u-shaped member rests against one of the slots in the plastic covering the actual 
inductor and thereby ensures smooth axial travel of the core when the spindle is 
turned clockwise (as seen from the front). This would not work when turning ccw, so 
here comes the second, thinner piece of metal. It serves at least three purposes: the 
left arm (see Fig. 4) rests against the second slot in the plastic cover and ensures 
that there is no backlash when going from cw to ccw direction. The little nose at the 
other arm protrudes right into the groove to the bottom of the spindle and determines 
the exact position of core versus spindle. And finally, this arm is bent upwards and its 
springy action keeps the core on a defined axial position. 
Upon reassembly it can happen that the little nose is not engaged in the correct 
groove and consequently there is not enough spring action in axial direction. Fig. 4 
shows the correct position when the spindle is just being inserted. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4  Metal and spring assembly at the PTO core 
 
 
Parts used for replacement 
 
1000 pF dipped Mica   Mouser 598-CD19FD102F03F 
3000 pF dipped Mica   Mouser 598-CD19FD302F03 
    50 pF dipped Mica   Mouser 598-CD15ED500F03F 
    22 nF 630 V multilayer ceramic  Mouser 810-FA20NP2J223JNU06 
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