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Decr Friend:

Congrotulqtions on your purchcse of B & K-Precision
Test Eguipment, qnd welcome to the B & K fcrnily. We
hope your experience with your new test equipment
will mcke you cr lifetime B d K customer.

Your instrument is bocked by more than 20 yecrrs of
experience in designing crnd mqnufcrcturing. Our most
importont gool is your sqtisfqction. At B & K, test

equipment is mqde to meet the demonds of the field focusing on dependcbility
qnd qccurqcy. We qlso concentrote on simplicity crnd opercting eqse with
feqtures that reduce the possibility of humqn error cnd speed the servicing
Process.

In order to determine the type of test units thot cre needed we hqve been
guided by letters and reports from techniciqns qnd engineers who use the
equipment doily. Our field tests cnd studies hove helped provide better crnd
fcrster service techniques. Close contqct hqs been mointqined with the mqnu-
fqcturers of consumer products which our test units will be checking ond
trouble-shooting.

Key personnel in our compqny cut their eye teeth in the TV service business.
This is why we hqve more "sensitivity" 

for the problems ond conditions under
which the test eguipment will be used.

B & K product designs cre constcrntly reviewed, qnd refinements cre mqde
or new models developed to meet qdvqnces in our industry cnd to fill your
needs. We set our stqndcrrds high so you ccnr be qssured thcrt the B & K test
inshuments you buy represent qdvcnrced design, quality constuction, qnd
&ependcble long-term performcnce ct cr price you cqn afford.

If you hqve qny comments or thoughts qbout our products, or test equipment
in generol, I would be delighted to heqr from you.

Thonks for your confidence in B & K qnd we look Iorwqrd to serving you lor
c long time to come.

Sincerely,

Cl+
Cqrl Korn
President
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MODEL 2902 INSTRUCTION MANUAL

INTRODUCTION

The B & K "Substitution M3ster," Model 2902, offers a complete range of
carbon resistors, wirewound resistors, tubular and disc capacitors, a rectifiei and
both high and low voltage electrolytic capacitors (76 compbnents in all). Valuable
time can be saved by having these complete ranges of parts at your disposal.

Each section of the Substitution Master can be used independently or all can be
used simultaneously. For example, an electrolytic capacitor, u ruibon resistor,
power resistor and a disc or tubular capacitor can all be substituted at the same
time.

It is possible to build a complete power supply (rectifier and filter system)
consisting of a carbon resistor, a rectifier, a pi-filter(which consists of a wirewound
resistor and dual electrolytic capacitor), by interconnecting these four sections of
the Substitution Master. (See Fig. l.)

FEATURES:

1. Full range of electrolytic capacitors, selectable in single or dual arrangements
which can be connected in series or in parallel combinations. Also included
are six low-voltage, high-capacity types for solid state substitution work.

2. S_urge protector circuitry on dual or single sections and on low voltage
electrolytic capacitors to prevent arcing or temporary self-healing of
electrolytic capacitors under test.

3.

4.

Low voltage electrolytic overload protection indicator light to prevent
damage to capacitors.

lyll rangg of 24 standard carbon resistors in decade multiples of 10,22,47,
68, 100 ohms, etc.

5. 20 -ht* power resistors, 20 watts minimum on low resistance values (RXl)
and 15 watts minimum on all other ranges.

Fig. 1. Model 2902 connected as a power supply.
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SPECIFICATIONS

i
CARBON RESISTORS: I

I Watt, IOVo,5NY(RXI) lO, 22, 47, 68, lOO, 220, 470, 680, 
J

LK,2.2K,4.7K,6.8K.

th.Watt,lWo,350Y (RXIK) 10K, 22K, 47K,68K, 100K, 220K,
470K,680K, I Meg, 2.2Me9,6.8 Meg.

WIREWOUND RESISTORS:

2oWatt ,  107o(RXl)  2 .5,  5 ,  7 .5,  10,  15,  25,  75,  100,

150 ohms.

15 Watt, l07o (RX100) 250, 500, 750, lK, 1.5K, 2'5K, 5K,
7.5K,10K, 15K.

DISC/TUBULAR CAPACITORS :

500 Volt, l0/oDisc

600 Volt, 107o Tubular

RECTIFIER

.0001, .0005, .001, .0025, .005,

.01 mfd.

.025,.05, .1, .25,.5 mfd.

.5A, 600 PIV Silicon.

ELECTROLYTIC CAPACITORS :

450 Volt (+100 -2Wo)

&lection A 2,5,10,20,50, 100, 200 mfd.

Selection B 3, 7, 15,35, 60, 140, 35 mfd.

750 Volt (+80 -2Vo)

Selection A 500, 1000, 2000 mfd.

Selection B 500, 1500, 500 mfd.
(Protected by overvoltage indicator)
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OPERATION

CARBON RESISTOR SELECTION:

l . Connect black test lead to COM jack.

To use I watt resistor from 10 ohms to 6,800 ohms insert red test lead into

RXl jack

Select the value required on the CARBON RESISTORS rotary switch.

Remove power from circuit before substituting resistor.

Connect test leads to circuit and reapply power.

To use %,watt resistors from 10K ohms to 6.8 megohms, remove red test lead

from RXI jack and reinsert it into RX1K jack.

Remember to multiply values selected by 1000 when connection is to RXIK

jack.

PIOWER RESISTOR SELECTION:

Selection of power resistors is identical to selection of carbon resistors except

that the POWER RESISTOR selector switch and POWER RESISTOR jacls are

used. Multiply by 100 when using RX100. Power resistor wattage rating is specified

as 15 watts and 20 watts on the front panel adjacent to the POWER RESISTOR

jacks. However, because of a unique switching arrangement some resistors are

switched in series and some in parallel. This is done to take full advantage of the

ma:rimum wattage available from the resistor combination selected. This will allow

a higher usable wattage dissipation from some resistor values selected than others

and is so indicated in the Power Resistor Maximum Ratings Chart that follows. Do

not exceed the voltage or wattage indicated in the chart.

3.

4.

6.

7.
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POWER RESISTOR MAXIMI.JM RATINGS CHART

DISC/TUBULAR CAPACITOR SELECTION:

l. connect black test lead to coM jack and red test lead to cAp jack.

2. Make selection on selector switch located directly above CAP jack.

3. connect test leads to circuit where substitution is to be made.

NOTE: For specialized circuits or experiments, capacitors and resistors can be
connected in series at various combinations of values.

R"ECTIFIER CONNECTIONS :

l. Connect red test lead between the AC input and the RECT jack (anode) to
obtain a positive (+) output.

2. Connect black test lead to COM jack to obtain positive (+) rectified DC
output voltage.

The rectifier can be connected in series with a resistor to operate as a positive
or negative peak clipper if required.

CONNECTING THE MODEL 2902 AS A FILTERED DC POWER SI.JPPLY:

To connect the Model2902 to provide a well filtered positive DC output voltage
make connections between the various sections of the 2902 as shown in Figure 1.

VALIJE
MA)flMIJM

WATTS
MA)OMUM

VOLTS VOLTS
MA)flMI,JM

WATTS
MAXIMUM

VOLTS

2.5 Otuns 20 7 250 1 8 67

5.0 30 l 2 s00 2 l r02

7.5 40 l 7 750 28 145

10 .0 30 I 7 r000 2 l t45

1 5 . 0 25 t9 r 500 t 7 .5 162

25.O 20 22 2s00 t 4 187

s0.0 20 32 s000 l 4 265

75.0 30 47 7s00 2 l 397

100.0 40 63 10000 28 530

150.0 30 67 r5000 21 s60
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SINGLE ELECTROLYTIC SELECTION:

Select the value required from either the inner A or outer B range on the

ELECTROLYTIC capacitor selection switch. Set the ELECTROLYTIC switch at

this value. If you have selected the inner range A, insert the test leads into the COM
jack and the red jack labeled A on the left. Make sure that the Surge Protector

switch is fully to the left. Connect the leads to the circuit for substitution being

sure to observe polarity; black to (-) negative, red to (+) positive. If the warning

light does not glow, slide the Surge Protector switch to the right. As the Surge

Protector moves to the right, a resistor is placed in series with the electrolytic to

prevent arcing or accidental healing of a capacitor being bridged. When the switch is

fully to the right, the resistor is removed from the circuit and the capacitor is

connected directly. If you desire that the electrolytic remain in the circuit for a
period of time, merely slide the Surge Protector button down to the SUB position.

To release the Surge Protector switch, slide the switch button up, and the switch

will automatically reset to the DISCH position. This disconnects the capacitor from

the circuit.

CAUTION: Do not change the setting of the ELECTROLYTIC rotary switch

when the Surge Protector switch is in the SUB position. Severe damage to the

switch by the high charging currents, or destruction of the low voltage capacitors

can occur. To change the setting of the ELECTROLYTIC rotary switch, first return

the Surge Protector switch to the DISCH (normal) position.

DUAL ELECTROLYTIC CAPACITOR SELECTION:

Use the same procedure as above, except insert a red test lead ineachredjack.

The black jack remains common to both capacitors and is connected to the negative

side of the circuit. The Surge Protector switch protects dual electrolytics in the

same manner as it protects the single type, as described above.

PARALLEL ELECTROLYTIC CAPACITOR SELECTION :

Follow the same procedure as above, except connect both red test leads

together. To determine the value substituted, merely add the two values indicated

on the two ranges, A and B, at that setting.

SERIES ELECTROLYTIC CAPACITOR SELECTION (Non-Polarized Application) :

In some instances a non-polarized electrolytic capacitor may be needed.
Examples are for audio or video coupling, or for connections to a loudspeaker. It

may also be used in solid state circuits where you are uncertain of polarity, but

need an electrolytic for substitution.
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Three switch positions have been made available on the Model 2902 to provide

this feature. To select a non-polarized capacitor connect the red test leads to both

red jacls, (do not use common jack). Make sure that the Surge Protector switch is

fully to the left. If a high voltage (450 Volts) non-polaized capacitor is needed, set

ELECTROLYTIC selector switch to the 50/60 position to obtain a capacitor whose

value is 60 mfd. or to the 5/7 position to obtain 5 mfd. of capacitor. To select a

low voltage (75 Volts) 500 mfd. non-polarized capacitor, set the ELECTROLYTIC

selector switch to the 500/500 position. Slide the Surge Protector switch to the

right after determining the value and voltage required. When substituting with the

75 volt capacitors, observe the red warning tight to the right and below the Surge

Protector switch. The overload indicator is active only in the 500, 1000 and

2000 mfd. positions. If the light glows DO NOT SUBSTITUTE as the 75 volt rating

of the capacitors will be exceeded if the Surge Protector switch is set to the SUB

position. If this light glows, DO NOT SLIDE THE SURGE PROTECTOR SWITCH

TO THE SUB POSITION. If the warning light does not glow, slide the Surge

Protector switch to the right to SUB position or to the right and down to lock.

CONNECTING THE MODELzgOz AS A RELAXATION OSCILLATOR
(sAwTooTH GENERATOR):

The_ Model2902 can be connected as shown in Fig. 2 to function as a Relalation

Oscillator. All that is needed is a l50V DC power supply. Connections are made

between resistor and capacitor sections to set up frequency of oscillation. The neon

lamp in the electrolytic section is connected to this combination to complete the

circuitry. Output must be fed to a high-impedance source (5 to 10 megohms).

Fig. 2. Model 2902 connected as a sawtooth generator.
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3 .

4.

WARRANTY/SERVICE INSTRUCTIONS
1,. Refer to the maintenance section of the instruct ion manual for ad-

justments that may be applicable.

2. Check common electronic parts, such as transistors and batteries.
Always check instruct ion manual for appl icable adjustments after
such replacement.

Defective parts removed from units under warranty should be
returned to the factory, prepoid. The package should include the
model number, serial number and date of product purchase. These
parts wil l  be exchanged at no charge.

If  the above procedures do not correct the dif f iculty, pack the
product securely (preferably in the original carton or double
packed), forward i t  prepaid [express preferredJ to your nearest
B & K Authorized Service Agency. A detai led l ist of troubles en-
countered should be enclosed.

Contact your local B & K Distr ibutor for the name and location of
your nearest service agency, or write to:

Service Deportment

DYNASCAN CORPORATION

2815 W. lrving Pork Rd.

Chicogo,  l l l ino is  60613

WARRANTY
"B & K warrants that each product manufactured by it will be free lrom defects in material and workman-
ship under normal usage and service for a period of ninety days after its purchase new from an authorized
B & K distributor. Our obligation under this warrarity is limited to repairing, or replacing any product or
component which we are satisfied does not conforrn with the foregoing warranty and which is returned to
our factory or our authorized service contractor, transportation prepaid, and we shall not otherwise be
liable for any damages, consequential or otherwise. The foregoing warranty is exclusiue and in lieu ol all
other warranties (includ,ing any warcanty ol merchantability) , whether expressed or implied. Such warranty
shall not apply to any product or component (i) repaired or altered by anyone other than B & K or its
authorized service contractor (except normal tube replacement) without B & K's prior written approval;
(ii) tampered with or altered in any way or subjected to misuse, negligence or accident; (iii) which has the
serial number altered, defaced or removed; or (iv) which has been improperly connected, installed or
adjusted otherwise than in accordance with B & K's instructions. B & K reserves the right to discontinue
any model at any time or change specifications or design without notice and without incurring any obliga-
tion. The waruanty shall be uoid and,'there shall be no warranty of any product or component if a B & K
warranty registration card is not properly completed and postmarhed to the B & K factory within fiue days
atter the purchase of the product new from an authorized B & K distributor."
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