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Dear Friend:

Congratulations on your purchase of B & K—Precision
Test Equipment, and welcome to the B & K family. We
hope your experience with your new test equipment
will make you a lifetime B & K customer.

Your instrument is backed by more than 20 years of
experience in designing and manufacturing. Our most
important goal is your satisfaction. At B & K, test
equipment is made to meet the demands of the field focusing on dependability
and accuracy. We also concentrate on simplicity and operating ease with
features that reduce the possibility of human error and speed the servicing
process.

In order to determine the type of test units that are needed we have been
guided by letters and reports from technicians and engineers who use the
equipment daily. Our field tests and studies have helped provide better and
faster service techniques. Close contact has been maintained with the manu-
facturers of consumer products which our test units will be checking and
trouble-shooting.

Key personnel in our company cut their eye teeth in the TV service business.
This is why we have more “sensitivity” for the problems and conditions under
which the test equipment will be used.

B & K product designs are constantly reviewed, and refinements are made
or new models developed to meet advances in our industry and to fill your
needs. We set our standards high so you can be assured that the B & K test
instruments you buy represent advemced design, quality construction, and
dependable long-term performance at a price you can afford.

If you have any comments or thoughts about our products, or test equipment
in general, I would be delighted to hear from you.

Thanks for your confidence in B & K and we look forward to serving you for
a long time to come.

Sincerely,

(2062

Carl Korn
President
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FEATURES

® All solid-state construction.
® Compact, easy-to-read frequency scale with smooth mechanism.

® 100 kHz to 30 MHz frequency coverage in 6 ranges, each in different
color on dial for quick, accurate readings.

® OQOutput voltage of better than 0.1V rms, continuously variable to any
desired magnitude through combined use of 20 dB (approximately 1/10)
attenuator and RF OUTPUT control.

® Modulation is either internal (approximately 40% at 400 Hz) or external
(50 Hz to 10 kHz)—selectable by MODULATION switch.

® High stability against supply voltage fluctuations.

® Convenient markings on dial plate for making adjustments and frequency
checks in Amateur band, TV and AM receifers.
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Frequency Ranges

Frequency Accuracy

Output Voltage

Attenuator

Internal modulation frequency
Internal modulation level
External modulation frequency
External modulation voltage
Operating temperature

Power requirements

Power consumption
Dimensions overall
Weight

Accessories

MODEL 2050

SPECIFICATIONS

Band Frequency
A 100 kHz to 250 kHz
B 250 kHz to 650 kHz
C 550 kHz to 1.5 MHz
D 1.5 MHz to 4 MHz
E 4 MHz to 11 MHz
F 10 MHz to 30 MHz

+1.5%

0.1V rms or better (20°C.)

HIGH-LOW (provides approximately 20 dB change)
Approximately 400 Hz

40%, +5%

50Hz to 10 kHz

1.5V rms for 40% modulation

0to 50°C.

100V, 117V or 230V AC, +10%, 50/60 Hz (unit
supplied for use on 117 V. AC, 50/60 Hz line)

2.8 watts
7% x 9-3/4 x 6-1/8 inches
51b.

Shielded lead with insulated clip and banana plug;
fuse; instruction manual.



THEORY OF OPERATION

1. Outline. Please refer to the block diagram of Fig. 1 (P. 15).

The sine wave signal produced in the RF oscillator circuit is directly amplified by
the modulated amplifier when the MODULATION switch is at CW, then passes the
output attenuator, and appears at the output terminal. When the MODULATION
switch is set to INT, the output can be internally modulated to approximately 40%
at 400 Hz by sine wave signal from the AF oscillator circuit, or externally
modulated when the switch is shifted to EXT. Required level of the modulating
signal is more than 1.5V rms for 40% modulation at frequencies between 50 Hz and
10 kHz.

2. RF Oscillator Circuit. The RF oscillator circuit employs a Hartley circuit, the
oscillating elements consisting of coils (FREQ. RANGE), which are switched in six
ranges, and a variable capacitor (FREQUENCY dial), covering 2.5 times the lower
edge of each range or a total range of 100 kHz to 30 MHz.

The amplifier circuit for the oscillator is a high input impedance circuit employ-
ing an FET and includes a feedback resistor for each range so that output may be
equal in all ranges.

3. Modulated Amplifier. The signal from the RF oscillator circuit is amplified by
Q2, passes the modulated amplifier (a gate-modulated type built around Q3), and
then an RLC type low-pass filter before being taken out through an emitter
follower, Q4.

4. AF Oscillator Circuit. Transistor Q5 forms an LC oscillator circuit, and its output
is coupled to the modulated amplifier through VR1 (INT. MOD. ADJ.).

5. Power Supply. Input AC voltage (100V, 117V or 230V AC) is stepped down to
a required voltage by the power transformer, rectified (full-wave) by rectifier D1,
and passed through a smoothing circuit to obtain the DC voltage. This power supply
section feeds 15V DC to all signal generator circuits as “B” voltage.



OPERATOR’S
CONTROLS AND PANEL INDICATORS

NOTE: This instrument is supplied for use on 117 V AC, 50/60 Hz lines. For 100 V
AC or 230V AC operation, please refer to the instructions under “PRECAUTIONS,”
on page 15 of this manual.

The 2050’s controls and their functions are as follows (refer to EXTERNAL VIEW
drawing on page 16):

FRONT PANEL

Ref. Controls, Description

No. Connectors, etc. P

(1) (Neon lamp) Lights up when POWER switch (2) is
turned to ON.

(2) POWER Slide switch; turns power ON when set
to right-hand position.

(3) MODULATION Selector switch for modulating signal.

EXT In this mode, output signal can be

AM-modulated at any frequency be-
tween 50 Hz and 10 kHz when a
modulating signal is fed to EXT MOD
INPUT terminals (12) and (13).

Ccw This is the central position of the
MODULATION switch, and produces
unmodulated output.

INT Output is AM-modulated by the built-
in AF oscillator to approximately 40%
at 400 Hz.
(4) == (GND) Grounding terminal.
(5) RF OUT Any output can be obtained from this
output terminal.
(6) OUTPUT QOutput attenuator .
=20dB
HIGH In this position, output is applied

directly to the output terminal with-
out attenuation.

Low Gives an attenuation of approximately
20 dB.




Ref.

Controls,

No. Connectors, etc. Hesmipnon
(7) RF OUTPUT Permits changing output voltage con-
tinuously between 0 and 0.1 V rms.
(8) FREQ. RANGE Used to select frequency ranges indi-
cated on scale (10) and pointer (11) as
follows:
A: 100 kHz to 250 kHz
B: 250 kHz to 650 kHz
C: 550 kHz to 1.5 MHz
D: 1.5 MHz to 4MHz
E: 4 MHz to 11 MHz
F: 10 MHz to 30 MHz
(9) (Frequency dial) Used to select desired output fre-
quency. Mechanically ganged with the
variable capacitor and pointer (11).
(10) (Scale plate) Graduated in six ranges to read output
frequencies between 100 kHz and 30
MHz.
(11) (Pointer) Indicates scale settings.
REAR PANEL
(12) | EXT MOD INPUT Input terminal for external modula-
tion signals. To modulate the 2050
with an external modulation signal,
feed a signal to this terminal and set
MODULATION switch (3) to EXT.
Usable modulating frequencies are be-
tween 50 Hz and 10 kHz.
(13) GND Grounding terminal for external
modulation.
(14) (Power cord) Power supply cord.




OPERATING INSTRUCTIONS

1. Preliminary Setup. With power cord (14) connected to a power source, turn power
switch (2) to ON. This turns neon lamp (1) on and places the signal generator in the
operating condition. Allow 2 or 3 minutes warm-up for optimum frequency stability.

2. Selecting a Specific Frequency. To set to a specific frequency, select a proper range
with FREQ. RANGE switch (8) and operate FREQUENCY dial (9) until its pointer (11)
indicates the desired frequency on scale (10). The frequency dial is ganged with the
variable capacitor. '

For example, to set to 1 MHz:
Set FREQ. RANGE switch (8) to C, and pointer (11) to 1 MHz on scale (10).

3. Adjusting Output Voltage. Output voltage at output terminal (5) can be continuously
adjusted from 0 to 0.1V rms by means of RF QUTPUT control (7). The RF OUTPUT
control increases the output voltage when turned clockwise, up to 0.1V rms at the fully
clockwise position if output attenuator (6) is at HIGH. When the attenuator is set to
LOW, the output voltage is reduced to approximately 1/10 (—20 dB). When obtaining a
small voltage, set the attenuator to LOW, since this makes adjustments easier at such
small voltages.

4. Using the EXT MOD INPUT Terminal (Rear Panel). When connected to an external
sine wave signal, this terminal enables the output voltage to be AM-modulated at a desired
frequency between 50 Hz and 10 kHz, when the MODULATION switch (3) is at EXT.
Required modulating voltage is approximately 1.5V rms for 40% modulation.



APPLICATIONS

The standard radio intermediate frequencies are as follows:
AM Broadcast IF 455 kHz
AM Broadcast IF, 262 kHz
FM Broadcast IF 10.7 MHz

In the applications of the 2050 described below,—it is assumed that the broadcast
receiver IF is 455 kHz, and the FM IF is 10.7 MHz.

Following are examples of how to use the B & K 2050 to check the frequency
response of RF and IF amplifiers of AM receivers:

1. Aligning IF Transformers. Set the 2050 to 455 kHz, the intermediate frequency of
the AM receiver to be aligned, and connect the 2050 to the base of Transistor Tr2, a’
mixer (See Fig. 2). The local oscillator must be kept inoperative during this adjustment.
To make it inoperative, shunt the base of the local oscillator transistor or the tank circuit
to ground.

Connect an output meter (or a VOM set to 2.5-10V DC range) to the emitter of Tr3,
and measure the emitter voltage. This voltage, which is high when IFT1 is detuned, will
drop as IFT1 is tuned to 455 kHz. IFT1 now is accurately tuned. Next, gradually change
the frequency of the 2050 output to points above and below the 455 kHz point, to
obtain a curve, as shown in Fig. 3. A detuning width between points that yield 3 dB
difference in output as compared to the center frequency, is the passband of the IF
transformer; the attenuation obtained when the IF transformer is detuned +10 kHz from
the center frequency, is the rated selectivity.
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FIG3. SELECTIVITY

The frequency scale of the 2050 is marked with “v” at 455 kHz and 10.7 MHz, for
convenience in use.

In this way, the overall selectivity characteristic and gain of the IF amplifier can be
determined by measuring IF transformers one by one.

When finding a maximum point on the AF output meter, set MODULATION switch
(3) to INT and use a modulating output; or, set it to EXT if modulating externally. When
utilizing the tuning meter or emitter voltage, the 2050 may be either modulated or
unmodulated. When measuring the bandwidth of IFT’s, however, an unmodulated signal
is better, since it indicates their characteristics more faithfully.

2. Tracking. A test circuit for tracking is shown in Fig. 4. Tune the 2050 to the receiver
frequency to be tested, and feed its output to the antenna circuit.

Three different frequencies generally are specified for this test:

Long Wave Medium Wave Short Wave
180 kHz 600 kHz 4.0 MHz
240 kHz 1000 kHz 7.0 MHz
320 kHz 1400 kHz 10.0 MHz



Measure and adjust the RF tuner and local oscillator frequencies using the above three
testing frequencies. Couple the 2050 to the antenna terminal through a 100 pF capacitor.
This capacitor serves as a duﬁlmy antenna, which minimizes the effects of generator
loading on the tracking adjustments.

Adjust the receiver controls for maximum output when a 400 Hz, 40% internally
modulated signal is supplied from the 2050. Practical receiver sensitivity is expressed in
terms of a minimum input signal voltage which produces a signal-to-noise ratio (usually
20 dB) as measured at the audio output.

NOTE: The receiver being checked will produce an image signal in addition to its true
signal because of its superheterodyne action. Such an image will be 910 kHz away from
its true signal when the IF is 455 kHz, and in some receivers may appear nearly as strong
as the true signal in short wave bands. The image frequency can be identified as follows:
If the receiver local oscillator operates below the incoming carrier frequency, the image
frequency appears at a point which is twice the IF below the carrier frequency to which
the receiver is tuned. Conversely, if the receiver local oscillator operates above the
incoming carrier frequency, the image appears at twice the intermediate frequency above
the frequency to which the receiver is tuned.

ANT

[
o : @
(i}
o |° g :
i}
) P

100PF

asc
FiG4. TRACKING ALIGNMENT [———]

10



MAINTENANCE

1. Removing the Cover. Remove the 3 screws on the left and right side plates, using a
Phillips screwdriver. The cover can then be removed by lifting it up by the handle on the
top, since the cover has only 3 sides—it has no face, back or bottom side.

2. Replacing the Cover. To replace the cover on the chassis, loosely thread one screw on
each side at the front end (marked * on drawing), before replacing the cover.

Next, place the cover on the chassis, starting at the front edges, making certain to fit
the slots provided at the front edges of the cover in the center, on the (*) screws loosely
attached beforehand to both left and right sides. Now press the cover down onto the
chassis until it sets properly. (NOTE: In replacing the cover, exercise caution not to
allow the front end of the case to strike the panel and cause damage.)

Next, fasten the left and right side plates of the cover to the chassis with the screws at
the rear and bottom of each of the side plates.

CAUTION
When removing the cover, be careful not to
touch the internal printed circuit board or
other parts. Also, always disconnect the
power cord, because 117 V AC is present at
the printed circuit boards.

11



3. Removing the Front Panel. To remove the front panel, loosen the set screws for the 3
knobs on the panel and remove the knobs. Then, loosen the 2 screws from the middle, at
the left and right sides (these screws also fasten the cover to the case). Next, loosen the 2
set screws from the bottom of the panel.

Now hold the panel with both hands and pull it toward you; the panel will slide off
the chassis. NOTE: When removing panel, pull it gently, taking care not to allow the
panel to be caught by terminals, slide switches, neon lamp, etc.

12



ADJUSTMENTS

The Model 2050 signal generator is shipped completely factory-adjusted. Should
readjustments become necessary, be sure to measure the power source voltage before
adjustments are made. This should be 15V, +1 V.

The test equipment to be used for calibration also should be calibrated.

Prior to adjustment, set the controls as follows unless otherwise noted:

¢
@)
3
4

(%)

MODULATION (3) at CW
OUTPUT ATT (6) at HIGH
FREQ. RANGE (8) at C

RF OUTPUT (7) at maximum output
(fully clockwise position)

FREQUENCY dial (9) at 1 MHz

Prior to proceeding with the adjustment, make DC voltage checks of all circuits to
make sure they are operating normally.

1. Adjusting the Output Voltage

(1) Connect an RF voltmeter to output terminals (4) and (5).

(2) Adjust semi-fixed resistor VR2 until the RF voltmeter reads more than 0.1 V
rms. (If an ordinary AC voltmeter is used as an alternative, use range “A” for a
narrower frequency response.)

2. Adjusting Internal Modulation Percentage

If an oscilloscope is used, adjustment may be accomplished either with a wave-
envelope pattern or with the trapezoidal pattern method. In either case, adjust at a
frequency withir range A of the signal generator.

(1) Set MODULATION switch to INT.

(2) Connect an oscilloscope to output terminals (4) and (5).

(3) Adjust the semi-fixed resistor VR1 until approximately 40% modulation is

obtained.

13



B A B A
Wave Envelope Pattern Method Trapezoidal Pattern Method
A—-B
%MOD—A+ BxlOO

3. Adjusting the Pointer

&)
)

Adjust the variable capacitor to provide a maximum value.

Adjust the pointer to align with the index mark adjacent to the Band F letter.

4. Adjusting the Oscillation Frequency

1)
e

€]

4

(%)

(6

Connect a frequency counter to output terminals (4) and (5).

Set the FREQUENCY RANGES to C and the pointer to 550 kHz. Confirm that
the oscillation frequency is accurate to +1.5% of 550 kHz. If not, adjust L3.

Then, shift the pointer to 1.5 MHz and confirm that the oscillation frequency is
1.5 MHz, +1.5%. If not, adjust trimmer TC1, located on the variable capacitor.

Return the pointer to 550 kHz and reconfirm that the signal generator is
oscillating at 550 kHz, +1.5%. If there is a greater deviation, repeat adjustments
(2) and (3) until the correct frequency is obtained.

Calibrate the other ranges with the pointer set to the lowest frequency of the
range. Adjust coil L1, for range A, coil L2 for range B, coil L4 for range D, coil
LS5 for range E and coil L6 for range F. Trimmer TC1, which has been adjusted
under step (3), should not be touched again.

Other intermediate scale graduations are calibrated automatically by the above
adjustments.

14



PRECAUTIONS

1. Altering Power Transformer Primary. The primary power transformer can be altered

for the various supply voltages.
Locate jumper lead connected to pin 32 on the printed circuit board. Connect

opposite end of jumper wire as follows:

To Pin For Supply Voltage

35 100V AC
34 117V AC
33 230V AC

Jumper Wire

0 30
Fuse for 230 V AC ﬁ 310 /

operation is 0.1A.

230V AC 3B === = = ===
117V AC 34 O¢ ]

Fuse
ﬂ 100V AC 350 == === = ==
O 36

o 2!

2. Warm-Up Period. Although the 2050 signal generator will begin operating as soon as
power is applied, allow approximately 3 minutes for the circuits to warm up, to ensure

accurate measurements.

3. Attenuation of Shielded Lead. Since the shielded lead has a capacitance of
approximately 100 pF between the conductor and shield for every 3 ft. of length, output
voltage will be attenuated. At 30 MHz, for example, this attenuation is 6 dB. If this
attenuation must be reduced, use a separate, shorter lead to reduce the lead capacitance.

MODULATED OUTPUT ® OuTPUT

RF 0SC AMP ATT

400Hz
: (Co—)
EXT. MOD o—— AF 0SC +B
INPUT f
T = POWER ACI00V/117V/230V
= EXT. CW. INT. SUPPLY ———C(CF 50 ~60Hz

FIG|1. BLOCK DIAGRAM
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WARRANTY/SERVICE INSTRUCTIONS

1. Refer to the maintenance section of the instruction manual for ad-
justments that may be applicable.

2. Check common electronic parts, such as transistors and batteries.
Always check instruction manual for applicable adjustments after
such replacement.

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

4, If the above procedures do not correct the difficulty, pack the
product securely (preferably in the original carton or double
packed), forward it prepaid (express preferred) to your nearest
B & K Authorized Service Agency. A detailed list of troubles en-
countered should be enclosed.

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

Service Department
DYNASCAN CORPORATION
1801 West Belle Plaine Avenue
Chicago, Illinois 60613

4(00000000000000000000000000000000000000000000000 %&£

WARRANTY

B & K warrants that each product manufactured by it will be free from 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 warranty is limited to repairing, or replacing any product or
component which we are satisfied does not conform 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. exclusive and in lieu of all
other warranties (including any warranty of 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 warranty shall be void and there shall be no warranty of any product or component if a B & K
warranty registration card is not properly completed and postmarked to the B & K factory within five days
after the purchase of the product new from an authorized B & K distributor.”

20000909090099009090999000090099909900090999000090s

Z00000090000000000090900s
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SCHEMATIC
SYMBOL

S101

5102 }
S103

S104A

$104B
$104C

N101

DESCRIPTION

SWITCHES

MOD Slide Switch . ... ...... ... ... ... ... ..
ATTEN Slide Switch . ............ ... . ... ... ....

Band Switch

MISCELLANEOUS

Knob, Frequency Dial . .......... ... ... ...
Knob, RFOutput ........ ... ... ... ... . .. ...
Knob,Frequency Band . . . . ............. ... ... ...
FrontPanel Mold ......... ... . . ..o iniiennn.

Pointer ...

Pilot Lamp, Neon ... ..... ... ... 0.,
Instruction Manual . ............. ... .. ... ..o ...

Cover, Case

Fuse, .2A ..

3-Wire Line Cord, CSA Approved . . ....................
Front Panel Assembly . ............. ... ............
Decorative Panel Board (1) .. ........................

Decorative Panel Board (2)
Decorative Panel Board (3)
Graticule . .. ... .. ... e

Rubber Leg

AC Cord Bushing
Handle Bracket
Handle, Carrying
Inside Packing Carton
Styrofoam Protection
Styrofoam Protection

.............................

PART No,

084-032-9-002
084-032-9-001

083-146-9-001

751-100-9-001
751-100-9-002
751-099-9-001
380-177-9-001
763-022-9-001
401-014-9-001
480-135-9-001
272-092-9-001
191-006-9-001
420-013-9-001
255-107-9-001
380-178-9-001
380-178-9-002
380-178-9-003
380-178-9-004
381-054-9-001
380-137-9-004
746-026-9-001
746-018-9-001
504-006-9-001
502-070-9-004
502-071-9-003

NOTE: Standard value resistors and capacitors are not listed. Values may be obtained from
schematic diagram. Minimum charge $2.00 per invoice. Orders will be shipped C.O.D. unless
previous open account arrangements have been made’ or remittance accompanies order.
Advance remittance must cover postage or express charges. Specify serial number when

ordering replacement parts.

B& K e DYNASCAN CORP. o

1801 W. Belle Plaine Ave.

@ Chicago, IL 60613

© 3387 PRINTED IN JAPAN B59-0036-00

B & K MODEL 2050 PARTS LIST

488-123-9-002

SCHEMATIC
SYMBOL DESCRIPTION
RESISTORS
R1 330 £2, 2W, 5% Metal Film Resistor
POTENTIOMETERS
VR101 50082, 20% Carbon Pot (RF Qutput) ...................
VR1 10KE2, 20% .15W Trimpot (Int. Mod.) . .................
VR2 50082, 20%, .15W Trimpot (RF Gain) . . ... ..............
CAPACITORS

Cl 220mfd, 50V Electrolytic Capacitor ... .................
C2 470mfd, 25V Electrolytic Capacitor . ...................
C3 22mfd, 16V Electrolytic Capacitor .. ...................
C8 100mfd, 16V Electrolytic Capacitor . ...................
C12
8}2 .022mfd, 50V Polystyrene Capacitor . . . .................
C17
ot 1mEd, SOV NONPOIAT « . . eveeeee e e
C18 100mfd, 10V Electrolytic Capacitor . ...................

Variable Capacitor (Tuning) ............ ... on...

SEMICONDUCTORS
D1 Diode . ... e e e
D2 Diode, Zener . ... ...ttt e
D3 Diode . ... . e e e e e
8:13 } Transistor, FET . . . . .. ... ... i
Q2
Q4
Q5 Transistor, Silicon NPN . .. ... .. ... .. .. . ..
Q6
Q7
COILS, TRANSFORMERS

L1 8.5mH OscillatingCoil . . . . . ... ... ... ... ... ......
L2 1.4mH Oscillating Coil . . . . . ... ... e e e
L3 280uH Oscillating Coil . . . . . . . .. .. .. ... L
14 38uH Oscillating Coil. . . . . . ... ... ... ... ... .. ...
L5 5.2uH Oscillating Coil . . . .. .. .. ... ... ... .. .....
L6 JuH Oscillating Codl . . oL o o0 oo
L7 1.5uH Ferry Inductor . . . . . . ... ... .

Power Transformer . . . . .. . ... .. ... ...

2-73

PART No.

008-196-9-001
008-196-9-003
008-196-9-002

022-073-9-001
022-111-9-002
022-111-9-001
022-073-9-002

030-032-9-001

034-006-9-001

022-111-9-003
029-012-9-001

151-028-9-002
152-046-9-002
150-001-9-005

182-027-9-001

176-016-9-001

046-012-9-001
046-012-9-002
046-012-9-003
046-012-9-004
046-012-9-005
046-012-9-006
041-058-9-001
065-081-9-001

COMPOSITE
499-049-9-001
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Note: Resistors with no specified value are 1/4W, 5%. Also, the circuit elements may be changed without notice.
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