Jackson 112, 650, and 650A Capacitor Analyzers
Instructions, Rebuild and Calibration Notes by Erik Knutson
January 2006

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.

2.

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

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.

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 C, button, and turn on the tester.

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.

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 Cy and C; 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

MODEL 650A CONDENSER TESTER

The Model 8504 1esis condensers lar shoried, leaky, cpen, inter-
mitbent, incorreci copaclty and bad pawer lacior conditiens, Two
Lty are made u the condensar o indicate the above conditions.
The CAPACITY TEST indicates the true copocity ol the condenssr.
This ftest ale showa Egcn. shoried, intermitient and bod power
loctor condltbons, The LEAKAGE TEST rejacts condsnsers with ex-
eacsive leakage resistonce and supplies the comest polarizing volt-
SE;L‘-D elecirolyiics for lesd,

CALIBHATIONS: The Capacity control kneb rofates through
an arc ol opproximataly 200 d or convenisnce in reading
and o provide a long elective scale leagth the arc has been divided
imie 1wa sections and two polnters wided on the control arm. When
the long pointer is on the soole culside are ks used Whan the
short polnter is on the scale the inside arc is used. Thess scales are
designaied in colers both oo the dial scals and by dots on the
sslector buttona. A special High Capaocily scale is provided for
tealing conden=zers above 50 misrolarads.

OFERATION

Connact the Instrument 1o power line and (urn the OFF-ON switeh
o the ON position, Allow sulflclent ime lor the tubes in [he insira-
mant o warm up.

FAPER AND MICA CONDENSERS

Ist—Connes! condenssr to the jacks by meons ol the test leods or
insert the laads of tha condenser directly in the jacks, When accurate
measuremen! of the copacity of small value mica condenasrs is
mode (he condenser must be connecled directly fo the jocks io
eliminate the stroy capaclly of the connecting leads.
ind—=Sa1 the TEST VOLTAGE salector to the 500 vall peaition b
abisin maximum lsokoge sansllivity. (I the value o the condenser
i abave | MFD set 1o the 300 voli position.)
Jrd—Press the PAPER-MICA lsakoge Button. [ the shodow remains
closed the condenser has excessive lsakags and should be rejecled,
Ii the shodow opens the leak value i satisfaciory.
Ath—Fress the CAPACITY TEST button covering the a mals
volue of the condenser. Rolote copacity disl e peint maximum
angle ol the indicalor tubse Reod copocity value ab the range
selected by the copacily leal Butten
Nabs:—The POWER FACTOR conizel sheuld be a1 Io zero when the
CH & Cl rangs is used in testing paper and mica condensers. Bad
pewer lacior of paper and mica condensers will be indicated by the
inability 1o cbtaln o complets balance at any peint cn the capacily
dial scale. Il the condenser is open It will balance at the "OFPEN" smd
af the capacily dial on ol ronges. Shored eondensers will balanss
at the "SHORT end of the dinl on all ranges

[ntermittent condensers will usually show open or shorted and
sumetimes are indicoted by variation of copacity volus when jarred

e tapped.

ELECTROLYTIC CONDEMNSERS
lst—Cennesi the posilive lead of the condenser 1o tha red tip jack.
Connect the negalive lead to the black tip jock
Ind—Ee! the TEST VOLTAGE selactor to the pun*[vnm:_fr'n"ddm the
corresl raled voltage of the ar under lesi the taige
rating of the condenser (s betwean the volues indicated, ast o the
next lower volloge pesition. For sxomple, if the rating ol the con-
dangsr ig 450 voits set the TEST VOLTAGE sslecior to the 400 vall
positian.
Ird—Now press the ELECTROLYTIC Leckoge test bulton Il the
condanser ia lormed or has Besn used recently the shodow shewld
opan immedisiely. In case the condenser is new or has been out of

Farm 5041

The Jackson Electrical Instrument Co., Dayton, Ohio, U. S. A.

(110 Volts 60 Cycles)

service for @ perlcd ol time || ma uire approximoiely 1 minute
bor the plates to lorm sulficianily {;ﬁ. shadow 1o apsn, A clossd
shodow |ndiccles sxcessive leckoge current and the condenser
should be rajected. [i the shodow cpens to any exient the leakage
valus i iﬂllniﬂdm

4 CAPACITY POWER FACTOR: The capacity of all ordinary
elacirolyilc condensers lalls within the capacity ranges of CH and
CL E-n these two ranges the POWER FACTOR control is connectsd
In the circuil

To test the capacity ond Power focior press the Caopocity Test
bution CH or €l and adjust the pointer lor maxtmum shadaw
Nex! adjust the POWER FACTOR contral for Further baloncs (maz-
imum angls) of the indicalar tube. Read the capacity volue on the
dial scale. The POWER FACTOR contol reads direcily in percent
the powar loctor of the eondenser.

Il no balance con be obioined af any seiting of the POWER
FACTOR control the condenser has o highar power lecior than
60 percent and should be rejected,

If the condenser W open it will balance of jhe "OPEN" end ol
the dial scale. 1f the condenser is shoried it will balance of the
"SHORT" wnd ol the scale,

Intermittent condenssrs will ususlly show open or sheeisd and
are gemetimen indicoted by a varatien of capadity,

A C MOTOR STARTI CAPACITORS.
These condansars do nol have polarity, Maoks the beak tesl frst
by inserting the leads in the test jocks, disregording polarity, Next
reverss Lhe leads 1o the jacks and rapaal the leakage test. The leak-
age value should be satislactery for both connections,

CONDENSER TOLERANCE
The permissible capacity limits lor conderssrs must be de-
srmined by iheir icotion in the circult. Howevar. the lollowing
imits should normally prove satisfoctory
vy PAPER and MICA condensers used selely lor B F. and A F. by-
E pass may plus or minus 20 parcant Co used [or

i
8
i

E NO IDHCGER MAINTAINED

coupling or in K. F. padding circuils ore moss eritical and the toles-
ance musl be determinsd emach cose.
1 ELECTROLYTIC condensers used in ordinary power supply fillers
| may vary lrsen minus 20 1o 30 percent to plus 100 percent Con-
densers used in tuned flters require closs tolerance limtted by the
E particulor application,
Electrolytic condansers used lor power filtering pasrpopes moy
< have a pawer laster ram zero 1o 50 percent withoud sariously aflest-
Sy ing Lhe liltering siliclency. When on slecirsiytic condansar i5 used
a8 o combination filter and B F. bypass or ss a straight R, F. or

E A F Byposs il should have o power laclor lewer than 10 percent,
High pewst lactor in oudle bypass condensers trequently couse
mu}nr-hﬁuﬂg-

A CEL LYTIC condensers used lor motar starting purposes
should ordinarily have & capacity tolerance of plus or minus 20
ﬁ::“' The power foctor should be under 15 percent lo prevent

(=] firg and provide high storting beeque
IMPORTANT: The volioges indicated on the TEST VOLTAGE selscter

o are actually applied fo the condenser when maoking the l=akoge
test. These volioges are dongerous ond care should be laken not
1o esune in contoct with the laads, The iwe leckoge buticns de not
lock down bul do releass the capacity test butions. When all butions
Giw up tha fest jocks are shorted, thersby discharging the condensas.
Therslore by depressing o leakogs butien mementarily cny Capasity
Toat buttons which ware dewn will be releassd and the condanser
ferminals shoried. The condsmeer can then be removed without
any danger from shoek

LLERLERLE B BV




SCHEMATIC

:i.:rnnt

E.". ¥

Myorra ffm

fFpme f}ﬁ'

Sidg i

3

3 E.:; e e r_:;—’_:ii:_"'“ @ (—rg

CoMDFNLER

17

Trer Ba

pud grev

b gk sy

T

THE JACKSON ELECTRICAL INSTRUMENT CO.

kY T o, GHeD

MogFe J5Z F E5DA SRS T

e e S lwene 0000000000 |
ewnme AT A CHELD. BY
AT b, -""-"“_{LL.-.-

pmaveina no. CBFE




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

CONDENSER
TESTER

| MODEL 112

OPERATING INSTRUCTIONS

THE JACKSON ELETTRICAL INSTRUMENT CO.
DAYTON, OHIO, U.S.A.

Tid Bag, U, & Faor, G,
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OPERATING INSTRUCTIONS FOR JACKSON MODEL 112

CONDENSER TESTER

The Modsl 112 tests condensers for shorted, leaky, open, inter-
mittent, imcorrect capacity and bad power factor conditions. Two
tests are made upon the condenser to indicate the above conditions.
The Capacity Test Indicates the true capaclty of the condenser. This
teat also shows open, shorted, Intermittent and bad power factor con-
ditions. The LEAKAGE TEST rejects condensers with excessive
leakage resistance and supplies the correct polarizing voltage to
electrolytics for test.

DIAL CALIBRATIONS: The Capacity control knob rotates through
an arc of approximately 300 degrees. For convenience In reading and
to provide a long effective scale length the arc has been divided into
two sections and two pointers provided on the control arm. When the
long pointer is on the scgle the outside arc is used. When the short
pointer 1s on the scale the inside arc is used. These scales are
designated on the dial scale and on the selector buttons. A speclal
High ht:_:gndty scale is provided for testing condensers above 30
micro 8,

OPERATION: Connect the instrument to a power line and turn the
OFF-ON switch to the ON position. Allow sufficient time for the
tubes in the instrument to warm up.

PAPER AND MICA CONDENSERS

ist - Connectcondenser to the jacks by means of the test leads or
insert the leads of the condenser dir in the jacks. When accurate
measurement of the capacity of small value mica condensers is made
the condenser must be connected directly to the facks toeliminate
the stray capacity of the connecting leads.

2nd - Set the TEST VOLTAGE selector to the 500 volt position to

. obtain maximum leakage sensitivity. (If the value of the condenser

is above 1 MFD set to the 200 volt position.)

3rd - Press the PAPER-MICA leakage button, If the shadow remalns
cloged the condenser has excessive leakage and should be rejected.
If the shadow opens the leakage value i3 satisfactory.



4th - Press the CAPACITY TEST button covering the approximate
value of the condenser. Rotate capaclty dial to the point of maxi-
mum angle of the indicator tube. Read the capacity value on the range
selected by the capacity test button.

Note: - The POWER FACTOR control should be set to zero when the
Cy or C; range is used in testing paper and mica condensers. Bad
p&er factor of paper and mica condensers will be indicated by the
inability to obtain a complete balance at any point on the capacity
dial scale, If the condenser is open it will balance at the "OPEN"
end of the capacity dial. Shorted condensers will balance at the
““‘SHORT'' end of the dial.

Intermittent condensers will usually show open or shorted and some-
zima:d are indicated by variation of capacity value when Jerred or
apped,

ELECTROLYTIC CONDENSERS

1st - Connect the positive lead of the condenser to the positive tp
iack, Connect the negative lead to the negative tip jack.

Znd - Set the TEST VOLTAGE selector to the position providing the
comrect rated voltage of the condenser under test, If the voltage
rating of the condenser is between the values Indicated, set o the
next lower voltage position. For example, if the rating of the con-
daniser iz 450 volts set the TEST VOLTAGE selector to the 400 volt
position, -

3rd - Now press the ELECTROLYTIC leakage test button. If the con-
denser iz formed or has been used recently the shadow should open
immediately. In case the condenser is new or has been out of service
for a period of time it may require approximately 1 minute for the
plates to form sufficiently for the shadow to open. A closed shadow
indicates excessive leakage cwrent and the condenser should be
rejected. If the shadow opens to any extent the leakage value is
satisfactory.

4th - CAPACITY AND POWER FACTOR: The capacity of all ordinary
electrolytic condensers falls within the capacity ranges of and
Flihemithglstﬂ two ranges the POWER FACTOR control is connected
o clreuit.
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To teat the capacity and power factor presa the Capacity Test button
Cg or Cy and adjust the pointer for maximum shadow angle. Next ad-
just the l’DWER FACTOR control for further balance (maximum angle)
of the indicator tube, Read the capacity value on the dial scale. The
POWER FACTOR conirol reads direcily in percent, the power
factor of the condenser.

If no balance can be obtained at any setting of the POWER FACTOR
control the condenser has a higher power factor than 60 percent and
should be rejected.

Intermittent condensers will usually show open or shorted and are
sometimes indicated by a variation of capacity.

Note: - A, C. ELECTROLYTIC MOTOR BTARTING CAPACITORS.
These condensers do not have polarity. Make the leakage test first
by inserting the leads in the test jacks, disregarding polarity. Next
reverse the leads to the jacks and repeat the leakage test. The leak-
age value should be satisfactory for both connections.

CONDENSER TOLERANCE

The permissible capacity limits for condensers must be determined
by their application in the circult, however, the following limits
should normally prove satisfactory:

PAPER AND MICA condensers uzed solely for R.F. and A.F. bypass
mey vary plus or minus 20 percent. Condensers used for coupling or

in R.F. padding circuits are more critical and the tolerance must be
determined for each case.

ELECTROLYTIC condensers used in ordinary power supply filters
may vary from minus 20 to 30 percent to plus 100 percent., Condensers

used in tuned filters require close tolerance limited by the particular
application.

Electrolytic condensers used for power filtering purposes may have a
power factor from zero to 50 percent withoui seriously affecting the
filtering efficiency. When an electrolytic condenser is used as a com-
~{nation filter and R F. bypass or as a straight R.F. or A.F. bypass it
should have a power factor lower than 10 percent. High power factor
{r audio bypass condensers frequently cause motor-beating.



A, C. ELECTROLYTIC condensers used for motor starting purposes
should ordinarily have a capacity tolerance of plus or minus 20 per~
cent. The power factor should be under 15 percent to prevent heating
and provide high startlng torque.

IMPORTANT: The voltages indicated on the TEST VOLTAGE selector
are actually applied to the condenser through a resiative network when
making the leakage test. These voltages are dangerous and care
should be taken not to come in contact with the lesds. The two leak-
age buttons do not lock down but do release the capacity test buttons.
When all buttons are up the test jacks are shorted, thereby dis-
charging the condenser. Therefore by depressing a leakage button
momentarily any CAPACITY TEST buttons which were down will be
released and the condenser terminals shorted. The condenser can
then be removed without any danger from shock.

GENERAL INFORMATION

Mall the Registration Card for your Instrument promptly, giving correct
name and address, so that addifional technical bulletins from our fac-
tory will be properly delivered. Notify us of a change of address, list-
ing model number and serial number of your instrument in the notice.

Repairs and adjustments will be made under the terms and conditions
stated In the guarantee furnished with this instrument. The instrument
should not be returned to our factory except where we authorize auch
return to be advisable. When corresponding concerning this instrument,
always mention model number and serial nember. Be certain to de-
scribe fully and accurately the information desired.

THE JACKBON ELECTRICAL INSTRUMENT COMPANY
DAYTON, OHIO

Inst. Foem 1132-3 No. 32.31 12351



