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general description

The Model 950-B is a highly flexible ac-powered bridge which measures co-
pacitance in the range from 10 mmf to 5000 mf and resistance from 0.5Q to
500MQ on direct reading scales, employing an electron-ray ("mogic eye")

tube as o visual nu!l indicotor. Measurement of resisiance, copacitance, and
inductonce by comparison with an externol complementary standard is also
possible, in which case a special ratia scale is read. An invalucble feature
for service work is o dual-sensitivity leckage test employing o built=in source
of polarizing voltage, continuously variable from 0 to 500 volts dc. The high
sensitivity leakage test is used far testing poper, mica, and ceremic capacitars
and the low sensitivity test for electrolytic copacitors. The electron-roy tube
is the leakage indicator in both tests. In addition, this instrument provides
direct power factor measurement on the higher copacity ranges inwhich elec-
trolytics are measured. The Model 950-B, by the nature and accuracy of its
testing and measurement facilities, wiil be found extremely valuable in the
servicing of TV, fm-om radic, and other electranic equipment.

specifications

Capacity: 4ronges .......... verees. 10mmf = 5000 mmf
0.001 mf - 0.5mf
0.1 mf - 50mf

50mf - 5000 mf

Resistance: 4 ranges .........ccvnus- 0.5Q = 500Q

50Q - 50,000Q

5000Q2 - 5MQ

5MQ - 500MQ
Comparater: lronge ................ rotio from 0.05 to 20 {400 to 1}
DC Polarizing Voltage: (for leakage test}. . 0500 volts continuausly variable
Power Factar: 1 range ...... beresaann 0-80%
Tube Complement: ................. . 171629, 1<6X5
Power Supply: ............. Caaeenees transformer operated half-wave rect.
Power Requirements: ................. 105~125 volts AC, 50/60 cps
Overall Dimensions: ............. «...8" high, 10" wide, 4 3/4" deep
Weight: ....iiveniniiiiieiniennns 10 Ibs.
operation

PRELIMINARY: Plug the Iine cord into an ac outlet supplying 105125 volts,
50/60 cps. Rotate the POWER FACTOR control clockwise from the " AC-OFF"
positian. Allow o 1-minute worm-up periad, during which the electran-roy
tube will slowly attain its charocteristic green glow.

CONNECTIONS

The compenent to be measured ar tested, whether it be



resistive, capacitive, or inductive, is always connected to the right~hand bind-
ing post. In the cose of electrolytic capacitors, the positive lead must go to
the nlnm k!nAmn nost ond the negative lead to the minus bmdinn post. In com=
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porlson mecsurement the sfandard component is connected to the left=hand
binding posts, ond, as usual, the unknown component is connected to the right-
hand binding posts. If the component tobe measured is connected in a circuit,
it will be necessary to disconnect at least one side from the circuit so that fhe
measurement will not be affected by other circuit components. To measure an
extremely small capacitor, it will be necessary to remave it from the circuit
entirely and connect it directly across the binding posis.

READING COMPONENT VALUES: In all component volue meosurements,
whether made on the direct reading resistive and capacitive ranges or on the
comparator range, the reading is made by setting the RANGE switch to the
range including the expected value (comparator has only one range) and ro-

tating the pointer knab to the pointon the dial at which the t"“‘“"“‘ ishalonced.

Balance is indicated as follows: When the bridge is far from balance, the en-
tire target area of the electron=ray tube glows green with evena narrow, extra-
bright sector resulting from ' overlappmg . As the pointer knob opprooches the
balance point, first the "overiapping disoppears and is replaced by a dark
shadow sector. The closer the pointer knob appraaches the balance point, the
wider theshadow sector grows. If the balance point is passed the shadow sector
will narrow down again. The position of the pointer knob at which the shadaw
angle is maximum is the balance point.

On the two highest capacitance ranges the power factor potentiometer is switch~
ed into the standard capacitor arm of the bridge to permit balancing of the in-

"
ternal seriesresistance frequently presentinelectrolytic capoceitors. The "POWER

FACTOR" knob must therefore be manipulated together with the pointer knob
in arder to achieve perfect bridge balance. The power factor control should
be set at "0" while the painter is rotated to obtain a copacitive balance.
If the internal series resistanceof the capacitor being measured is appreciable,
the shadow angle at capacitive balance will be less than normal. When this
occurs, the power factor control is ratoted clockwise until the shadow ongle
reaches its normal maximum. The % power foctar of the capacitor may be

read on the power factor dial.

NOTE: Power factor is @ measure of power dissipotion in o capacitor due ta
its effective infernai series resisiance. in fiiter applicaiions, power fociar
reduces the measured capacity as follows: At 20% p.f., C effective is 98%

iz = SEfan : a aqe .
of C measured; at 30% p.f., C effective i 5 95% of C measured; at 50% p.f. P

C effective is 87% of C measured.

If the unknown capacitance or resistance is_smaller than the minimum of the




range used, either bolance will be obtained in the off-scale sector counter-
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widen to maximum only as the pointer knab approaches maximum ccunter-
clockwise rotatian (except onthe expanded ranges). If the unknown capacitar
is apen or if the unknown resistor is shorted , the iast-mentianed indication wiit be
abtained even when the RANGE switch is set of the lowest capacitance ar

resistonce ronge.

If the unknown resistonce or_capacitonce is Iarger than the moximum of the
ronge used, either balonce will be obtained in the off-scale sectar clockwise
from the largest value marked on the dial or the shadow angle will widen to
maximum only os the pointer knab opproaches maximum clockwise rotation.

If the unknown copacitor is sharted or if the unknown resistor is open, the last-

menhoned indication will be obtained even when the RANGE switch is set at
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NOTE: To obtain the carrect value of extremely small copacitors, the value
of the distributed w!flﬂﬂ r-nnnrnfvfnr vour mrflculnr insttument should be sub=

tracted from the reodmg obiomed ThTs compensohon is required In practically
all instruments of this type. To measure the distributed wirlng copacity, set
the RANGE switch ot the lowest capacily range {“10mmfd - 5000 mmfd") ond
adjust the pointer knob corefully far exact bridge balance with nothing con-
nected to the instrument terminals. You will have to observe the electron-ray
tube very closely to determine just where the maximum shadow angle occurs.
If the distributed wiring copacity readings is less than 10mmf (cff-scale)it can
be safely ignored and no compensation need be made.

interpretation of the reoding an the ratio scaie when the instrument is used as
o comparatci bridge depends upan the type of components belng compared.

When inductances or resistances are being compared, divide the known volue
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known. When copacitances are being compared, multiply the known volue of
the standard by the reading on the ratio dial to obtain the value of the unknown,
It is unnecessary ta use the camparator range for meosurement of resistances
and capacitances falling into the direct measurement range of the instrument.
However, for resistonces ond capacitors outside the direct measurement range
and for certain chokes, transformers, speckers, ond coils, the comparator

method of measurement is very useful.

To test for leakage in paper, mica, or ceramic copacitors, set the RANGE
switch ot the "PAPER-MICA TEST" position. To test for leckage inelectrolytic

copacitors set the RANGE switch at the "ELECTROLYTIC TEST" position. In



both tests, stert with the "VOLTAGE" control at "0". The capocitor in both

tests is connect d across the right-hand binding posts just os in copacitonce

measurements. Be certain thaot the positive lead of an electrolytic capacitor
is connected to the binding post marked plus and the negative lead to thebind-
ing post marked minus. Otherwise, not oniy will the ieckage test have no
,vulue, but the electrolytic may be sericusly domaged. Observe the electron-
ray tube and note that the shadow angle is at maximum, which is the "normal”
or "no=leakage" indication in the ledkage tests. Now turn the "VOLTAGE"
control from " 0" to the rated dec working veltage of the capacitor. The shadow
angle should contract instantanecusly as the capacitor chargés and thenslowly
expand. If the shadow ongle completely disappears and does not reappear,
the capaciter is excesslvely leaky. The shedow ongle need not expand to the
maximum as befare in order for the copacitor to check good. As these tests
are very sensltive, ¢ Iittle eakage In capacitors withvalues above.t mfd may
resvit in only a smoii shadow angie reappearing. This is normal with o good
capacitor and the reappearance of even a very small shadow angle means that
the capacitor is good. Only complete failure of the shadow engle to recppear
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before disconnection frcm the instrument terminals by turning the "VOLTAGE"
contrel down to "0",

Note on Leckage Testing of Electrolytic Capacitors: Initial leakage current

in an electrolytic copacitor is a function of shelf life; it does not show the
condTtion of the capacitor, When making the ledkage test, enough time must
be ollowed for the leckage current to reach the normol value. The instructions
of the capacitor manufacturers are to measure the feckage current of the co-
pacitor at the rated de valtage, after the rated dc voltage has been applied
to the capocitor for five minutes pius ane minute for each month of sheif storage.

circuit description

The operation of theMadel $50-B may be best understood by examining the cir-
cuit formed at each position of the range switch. In each of the bridge circuits
P1 varies the resistance in two arms. Caopacitor C5 or C6, resistor R10, ond
the electron-ray tube V2 compose the null indicoting circuit. The 54 volt
winding is the secandary winding of the power transformer that supplys the ac
power to operate the bridge. Rl is a current limiting resistor.

The B plus voltage required to power the electron-ray indicator and the neg~
atlve dc valtoge required for leakage testing of capacitors are obtained from
the 6X5 tube {V1} connected as a half-wave rectifier, in conjunction with the
high voltage secondary winding of the power transformer and the filter and
voltage divider networks composed of R8, R7, P3, C1 and C9.

NOTE: The electron-ray indicator is preferable ta headphane or o metersince



it may be used without disturbonce from external nolses and is capable of
withstanding substanticl overloading without damege.

Simplified schematic diagrams of the Model 950-B cirevit at each position of
the range switch are given below.

Bridge circuit for "10mmfd = 5000 mmfd” ronge (C2) and ".001 mid-

.5mfd" range (C3).
Bridge circuit for ". 1mfd - 50mfd" range. P2 is requiredto balance
the interna! series resistance frequently present inelectrolytic capac-
itars ond is calibrated in % power factor,

Bridge circuit for "50mfd - 5000mfd" EXPanded range. R2 expands

capacitonce measvrement range as campared to circult of Fig. 2.
Bridge circuit for *.5Q - 500Q" ronge (R4), "50Q - 50,000Q"
range (R5), ond "5000Q ~ 5MQ" range (R6).

. Bridge cireuit for "5MQ - 500MQ" EXPanded range. R2 expands
resistance measurement range as compored Yo circuit of Fig. 4.
Bridge circuit for "COMPARATOR" range.
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down charging process so that electron-roy tube action will not be

too fast for detection by the operator.
[ﬂﬂlfﬁﬂn check circulr in "El ECTROLYTIC TEST" OOSITION Nate
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that R11,2.2KQ ,provides reduced electron-ray tube sensitivity as
compored to the circuit of Fig. 7.

Stcck? Sym. Bescription Am't. Stockf Sym. Description Am't.
23006 C1 cap.,elec8mfd=525V . 1 11002 R4 res., 20Q, 1/2W, 1%. 1
21500 C2 cop.,200mmf, prec. .. 1 1101 RS res., 2KQ, 1/2W, 1%.1
20500 C3 cap., .02mf, prec. .. 11026 Rs res., 200KQ, 1/2W,1%. )
20501 C4 cap., Zmf, prec. .... 1| 10803 R7 res., 3.3KQ, 1w... !
20000 C5,6,7 cap., .01mf, 400V ... 3 10849 RSB res., 68KQ, TW ...... Y
20015 C8 cap., .25mf=600V ,,. 1 10027 R? res. ,270KQ, 1/2W ... 1
23008 C9 cap. ,elec4 mfd-250V.. 1 10037 R10 res., 10MQ, 1/2W ... 1
17000 P1 pot., 10KQ2 ......... 1 10818 RN res., 2.2K€, 1TW..... i
18007 P2 pot., YKQ w/SPST . .. 1 10028 Ri12 res., 470K, 1/2W ...}
19005 P23 pot., 1OOKQ, 4W ... 1 60030 SV switch, range ....... 1
10752 R es., 50002, 4W ..., 1 30005 PT1 sransformer, power ... 1
11027 R2 res., 250K, 1/2W, 1%. 1 90009 V1 bube, 6X5 ..rennn... 1
10030 B3 res., 1M 1V 2W, o2is V2 fube, 1627 . ...00... 3
NOTE: If yaur instrument fails to functian praperiy and the cause of troubie

is not apparent, yau may reuten it to the EICO repair department where it will
be repaired ot a charge of $3.50 plus the cost of parts. If possible, ship by

Railway Express. Retumn shipment will be made express collect.
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