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Jackson models 112, 650, and 650A are very similar in their basic circuitry, and differ 
primarily by capacitance ranges offered.  The "A" model adds a high capacitance range.  
All models are circa 1940.  The calibration information below was derived with a 650A, 
but also applies to 112's and 650's.  Many thanks to Marvin M. and Avery C. for the 
instructions and schematics that are included with  this document. 
 
Rebuild Notes: 

• Replace the power cord with a three-wire one.  On 650A's, there's a handy small 
bolt near the power terminal strip where you can connect the ground. 

• Replace both the electrolytic capacitors.  If you don't have any 8uF cap's, a 10uF 
will work just fine instead.  Make sure your replacements are rated for at least 
450 volts. 

• There are three standard capacitors in the 650A:  3.0uF, 0.03 uF, and 0.0003uF.    
The largest, a big metal box, needs to be introduced to your trash can.  It will be 
so leaky, you won't even be able to measure its value (the bottom of the can isn't 
soldered metal like some "bathtub" cap's, it's just a fiber plate, and it's been in 
there for 65+ years).  If you're nostalgic, you can easily hollow it out and put your 
new standard 3.0uF inside.  DON'T USE AN ELECTROLYTIC.  The best bet is to 
parallel three 1uF film cap's.  The next standard, the 0.03uF, is a paper cap, and 
will need to be replaced.  Three paralleled 0.01uF film cap's will work well.  The 
smallest standard, a mica cap, you can assume to be fine if there's no physical 
damage to it.  Note that every standard capacitor you replace needs to be within 
1% of the specified value. 

• Check all the resistors, and replace anything that's outside of its marked 
tolerance.  If you replace the 200 ohm, use at least a two watt, since this is the 
resistor through which capacitors under test discharge (yes, this is a higher 
wattage rating than the factory used). 

• Clean all the slide switches with DeOxIt or something equally good.  Spray some 
cleaner in the voltage selector switch and rotate it several times to clean it too.   

• Some of the 650A's parts come way too close to frame metal.  The electrolytics 
and the power switch are two examples.  Add electrical tape or other suitable 
insulating material anywhere you think it's appropriate.   

 
CALIBRATION 

If you've been diligent about checking your resistors and replacing your standard cap's, 
your 650A is capable of being very accurate, as much so as a Sprague TO-x.  Jackson 
used an excellent variable resistor for the main capacitance test (what you turn to 
measure capacitance) which will track the printed scale very closely if it's not damaged.   
 
Calibration is very simple, since there are only two parts that can be varied: a slider 
potentiometer near the electrolytic cap's, and the meter needles (which have a common 
anchor).  Start by setting the slider pot inside the unit to the middle of its range, and 



remove the panel meter knob and glass mounting.  Turn the meter pointer fully 
counterclockwise.  The needle should line up with the black lines at the top and bottom 
of the scale, or be very slightly to the left of the lines. If this is not the case, loosen the 
pointer sleeve's set screw and adjust the pointer.  NOTE that during all calibration steps, 
the power factor knob should be fully CCW. 

1.  Start by pressing the C2 range button after connecting an 0.1uF film capacitor 
(of known tolerance) to the test jacks directly. 

2. Turn the capacitance knob to maximize the eye tube's opening, and verify that 
the value the pointer is indicating (on the middle scale) matches that of the 
capacitor.  If it doesn't, first try moving the slider pot inside the unit with an 
insulated screwdriver to get the eye tube to open up at the correct meter 
pointer value.  The slider pot is very limited in its range, so if it's not possible to 
establish the correct value using it, loosen the meter pointer sleeve's set screw 
and align the pointer with the correct value on the middle scale, then retighten 
the pointer sleeve. 

3. Switch the tester off and release all buttons to discharge the capacitor you've 
plugged into the jacks.  Replace it with a 0.01uF film cap of known tolerance, 
press the C2 button, and turn on the tester. 

4. Adjust the capacity knob for maximum opening of the eye tube, and verify the 
pointer is indicating the correct value.  If it is not, very gently bend the longer 
pointer to the correct value.  Note that this should only be done to correct small 
deviations.  If you already performed step 2, and all the component values in 
your tester were verified or correctly established, there should be very little error.   

5. Check other regions of the various ranges for accuracy.  If you find significant 
discrepancies, and are certain of the values of the capacitors you are using to 
test, recheck the steps above.  If you still find significant errors, recheck your 
bridge components. 

 
USAGE NOTES 

• There are two pointers used for indicating capacitance.  The shorter pointer only 
applies to the middle and lower (high capacity) scales, and the longer pointer 
only applies to the top scale. 

• The "test voltage" control knob only applies to leakage tests.  All capacitance 
tests are done at around 45 volts a.c. combined with just over 10 volts d.c., so 
don't test any capacitor on your 650A that's not rated for 50 or more volts. 

• On paper/mica leakage tests, it takes 3 microamps of leakage to keep the eye 
tube from fully opening (~40 megohms of insulation resistance).  If leakage is 
under 3 microamps, the eye tube will open fully.   

• For electrolytic leakage tests, 0.5 milliamps is the leakage threshold at which the 
eye tube will open. 

• The power factor control only applies to the CH and C1 ranges. 
• When all buttons are released (out), any capacitor attached to the terminals 

discharges through a 200 ohm resistor.  Let any capacitor you test discharge 
before removing it, and make sure the buttons are fully released.  Any button 
being pressed or stuck in even by a small amount will keep the discharge circuit 



from being completed, so be aware of potential voltages on your cap's if your 
buttons don't release fully. 

• The higher the value and higher the voltage used for leakage tests, the longer it 
will take for the eye tube to open.  Be patient with large caps, it can take a few 
seconds.   

 
 

CONDENSED OPERATING INSTRUCTIONS 

 
 



SCHEMATIC 

 
 



FULL INSTRUCTIONS 
(largely applicable to models 650 and 650A also) 

 



 



 



 



 


