INSTRUCTION

MANUAL

- ManualsPlus.cq

Model 277

SOLID STATE
ELECTRONIC
MULTIMETER

Product of DYNASCAN CORPORATION
1801 West Belle Plaine Avenue, Chicago, Illinois 60613


https://www.manualsplus.com/

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 advanced 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,

(2

Carl Korn

President
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GENERAL DESCRIPTION AND SPECIAL FEATURES

The B & K Model 277 is a solid state FET input Electronic Multimeter
ideally suited for radio and TV service technicians, industrial users, engi-
neers and hobbyists.

Its main features include:

e High input Impedance on both a-c and d-c voltage measurements
for minimum circuit loading.

e Low voltage and normal voltage ohms tests for measuring resist-
ances or for testing IC’s, transistors, SCR’s, etc. in or out-of-circuit.

e Low power drain (less than 2ma) for extended battery life, includ-
ing a battery check test.

e Protection from accidental overloads to meter, FET’s and other
circuit elements.

e An adjustable handle; a nice feature for bench use.

e A mirrored scale meter which increases accuracy of measurements.

SPECIFICATIONS
DC VOLTS:
9 Ranges: 1, .3, 1, 8, 10, 30, 100, 300, 1000V full scale.
Accuracy: +297 full scale.
Input Resistance: 15 Megohms, +29, including 100K isolating
resistor in probe.
AC Rejection: 20db minimum (@ 60Hz for 29, accuracy
change.
AC VOLTS:
9 RMS Ranges: 1, .3, 1, 3, 10, 80, 100, 300, 1000V full scale.
9 Peak-to-Peak Ranges: .28, .88, 2.8, 8.8, 28, 88, 280, 880, 2800V full
scale.
Accuracy: + 39, full scale @ 60Hz.
Input Impedance: 10 megohms shunted by approximately 56pf at
input jacks.
Frequency Response: 4+ .5db, 20Hz to 140KHz.

Approx. 3db (@ 400KHz.
OHMS MEASUREMENT:

7 Low Voltage Ranges

(68mv): RX1, RX10, RX100, RX1K, RX10K, RX100K,
RXIM.
7 Normal Voltage Ranges
(L.5V): RX1, RX10, RX100, RX1K, RX10K, RX100K,
RXI1IM.
Midscale Reading: 10 ohms on RX1 Range.
Accuracy: +3° of arc.
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DC CURRENT:
9 Ranges:

Accuracy:
Internal Voltage Drop:

DECIBEL (db):
9 Ranges:
Accuracy:
Reference:

lpa, 10pa, 100pa, lma, 10ma, 30ma, 100ma,
300ma, 1 amp full scale.

+39, full scale.

At instrument input terminals—

100mv, all ranges.

Thru input cable—

100mv on lpa to 30ma ranges.

140mv to 203mv on 100ma to 1 Amp range.

—20 to +62.
+ 39, of full scale.
Imw into 600 ohms. (.775v)

MULTIPLIER AND SHUNT RESISTORS:

19, Precision Type:

METER:

PROTECTION:

SEMICONDUCTORS:

BATTERIES REQUIRED:
(Not Supplied)

DIMENSIONS:

WEIGHT:

Frequency Compensated.

4%#’ 50#3_’ iE%-
DC zero center ranges.

Mirrored scale meter.

Meter and FET input protected from
overloads.

Circuit overload protection by fuse (.75 Amp),
except 1 Amp range.

(1) Dual N-Channel FET.

(3) NPN Transistors.

(3) Germanium Diodes.

(6) Silicon Diode, I Amp, 600 PIV.

(1) NEDA 1604 (9 Volt).
(1) #950 “D” Cell (114 Volt).

714" H. x 513" W. x 354" D.

2 Ibs., 6 oz. (less batteries and probe assembly)

6


https://www.manualsplus.com/

2 =

T ——— OPERATING CONTROLS

The Model 277 Electronic Multi-
meter 1s as simple to operate as a
standard VOM. The following is a
brief description of each control and
=1 how it is used (Refer to Figure 1).

T’
=

_—2 1. METER ZERO ADJUST (ME-

CHANICAL): The mechanical
zero adjustment must be made
before the 277 is turned on. In-

sert a screwdriver (preferably
non-metallic) into the slot located
in the center of the front panel
immediately below the meter
face. While gently tapping meter,
very slowly turn the mechanical zero-adjust counterclockwise until the
pointer rests at zero. |

Figure 1. Operating Controls

FUNCTION SWITCH: The FUNCTION switch is used to turn the
Model 277 on, to check the battery condition and to select the type of
measurement to be performed. In the OFF position the meter is damped
for protection in transit.

RANGE SWITCH: The RANGE switch selects the desired range of
current, voltage, or resistance to be measured.

ZERO CONTROL: The ZERO control is used to position the pointer
of the meter at zero on the meter scale or to position the pointer on the
zero center when using this feature.

OHMS CONTROL: The OHMS control is adjusted with the test leads
open. Rotate the OHMS control for a full scale indication, infinity (co)
on the ohms scale of the meter.

PROBE SWITCH: The Model 277 is equipped with a shielded test lead
to allow accurate a-c measurements in the presence of strong electrical
fields. When the switch is in the 100K position, a 100K resistor is
switched in series with the test lead. This isolates the cable capacity from
the circuit under test when making d-c voltage measurements in r-, i-f or
sweep circuits. Set the probe switch to the DIRECT position for all
measurements other than d-c voltage.
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OPERATING THE MODEL 277
SAFETY PRECAUTIONS

A certain amount of danger is always present when working on electrical
equipment and therefore, the user is cautioned to always familiarize himself
as much as possible with the equipment to be tested, before any work is per- .
formed. It should be kept in mind that high voltages often appear at unex-
pected points in defective equipment.

When testing high voltage circuits, develop the habit of keeping one
hand in your pocket to minimize the hazard of accidental shock. It is also
important to have a properly insulated floor or floor covering to stand on
while taking measurements. Be particularly careful to avoid contacting
nearby objects which could provide a ground return path. A good practice
is to remove operating power before connecting test leads. An isolation
transformer should always be used in equipment having the chassis tied to
one side of the a-c power line.

BATTERY INSTALLATION

To install or gain access to the batteries, remove the battery compart-
ment cover located on the rear cover of the 277. This is done by removing
one (1) screw located at the top of the battery compartment cover. Tilt
the cover gently outward and upward until it clears the main rear cover.

For models which do not have a separate battery compartment, remove
the back from the 277. This is done simply by removing two (2) screws at
the bottom and the two (2) screws at the rear near the top. After the
screws have been removed, tilt the bottom part of the back outward (away
from rear of unit) and then gently lift the back up and away from the top
portion of the front panel.

After installing batteries, set FUNCTION switch to the BATT CHK
position to check the 9 volt battery. Meter must indicate at or beyond
BATT OK indication on meter scale. Set FUNCTION switch to HI OHMS
and RANGE switch to the RX100K position. Rotate OHMS control to
obtain an infinity (o) indication on meter. Short test leads together and
adjust zero control so meter reads zero. Unshort leads and check that the
meter can be readjusted to infinity () when rotating OHMS control. If
batteries test satisfactorily, re-install back cover.

NOTE

To prolong battery life, always turn the unit OFF when not
in use.

1. PREPARATION FOR MAKING MEASUREMENTS

a. With the FUNCTION switch in the OFF position, check to see that the
meter pointer rests over the zero mark on the left side of the scale. If the
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pointer is off zero, reset the meter zero adjust (mechanical) as explained
under OPERATING CONTROLS.

Insert the double banana plug of the test lead assembly into the meter
terminal receptacles so that the positive (4) pin of the plug is in the red
(+) terminal of the meter.

Rotate the FUNCTION switch to the BATT CHK position, and ob-
serve the deflection of the meter pointer. As long as the pointer remains
within the range of BATT OK indicated by red arrowhead on the upper
part of the scale, the instrument accuracy is maintained.

MEASURING DC VOTAGES

Turn the FUNCTION switch to the —DC V or +DC V position, de-
pending on the polarity of the voltage to be measured.

Set the PROBE switch to 100K.

When measuring an unknown voltage, set the RANGE switch fully
clockwise.

Rotate ZERO control until meter pointer rests over zero mark on DC
V/MA scale.

Connect the black (negative) lead of the test lead assembly to ground or
reference point of the circuit under test. Bring the probe tip in contact
with the point to be measured.

Observe the instrument reading; if the meter pointer deflects to the left,
turn the FUNCTION switch to the correct polarity.

The d-c voltage is read on the two black scales just above the mirror on
the meter. The top DC scale is used with the .1, 1, 10, 100, and 1,000
volt ranges. The second DC scale is used for the .3, 3, 80, and 300 volt
ranges. The 0 to 1.0 volt scale is read directly for the 1.0 volt range, and
is multiplied by .1, 10, 100, and 1,000 for the .1, 10, 100, and 1,000 volt
ranges respectively. The 0 to 3.0 volt scale is read directly for the 3.0
volt range and multiplied by .1, 10, and 100 for the .3, 30 and 300 volt
ranges respectively.

ZERO CENTER DC VOLTAGES

Set the FUNCTION switch at +DC V and short the test leads together.
Rotate the ZERO control knob clockwise until the meter pointer rests
over the center zero mark (the bottom scale).

Set the RANGE selector switch to a range which is at least twice the
probable voltage to be measured. Connect the test leads to the circuit
the same as for d-c voltage measurement.

Observe the meter pointer indication on the black scale marked “07.
Positive voltages will make the pointer deflect to the right of the center
zero mark; negative voltages will make the pointer deflect to the left of
the center zero mark. Each side of the scale represents one-half of the
range being used.

For example, when the .1 volt range is being used, each half of the scale
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represents .05 volt and each division .01 volt. The purpose for which
the center zero scale is used is to indicate a balanced condition. For ex-
ample, if the 277 is used in the alignment of an FM discriminator, the
desired balanced condition will result in a reading of zero on the meter.

A misaligned condition will cause some deflection in either the positive
or negative direction.

MEASURING AC VOLTAGES (RMS & P-P)
NOTE

Effect of waveform in measuring AC voltages: The Model 277
employs a peak-to-peak type detector, and is calibrated using a
sinusoidal signal. The scale is calibrated to give RMS readings,
using effective values based on a true sine wave. When it is
known that other than sinusoidal signals are being used, it
must be recognized that the accuracy as specified for sinusoidal
will not apply. However, peak-to-peak values will remain
accurate.,

Set the FUNCTION switch to AC V position.

Set the probe switch to DIRECT.

Set the RANGE switch to the desired range position. If the range is not

known, set RANGE switch fully clockwise.

. Short test leads together and rotate ZERO control until meter pointer

rests over zero mark on AC V RMS scale.

. Connect the black (negative) lead of the test lead assembly to the chassis

or reference point of the circuit under test.

Bring the tip of the probe in contact with the point in the circuit where
the voltage is to be measured.

Observe the meter indication. To measure RMS voltage, the two red
scales marked AC V RMS are used. To measure peak-to-peak voltage, the
two red scales marked AC V (P-P) are used. The scale readings are multi-

plied by the same multiplier factors as were used in d-c voltage measure-
ments.

. DB MEASUREMENTS

The dB scale (—20 dB to +2dB) for measuring output level is calibrated
according to the standard of ImW into 600 ohms, and direct scale read-
ing applies with RANGE switch at 1V position. The nine AC V ranges
are in 10dB steps, so that starting from “0dB” on the 1V range, add 10dB
for each range above 1.0 volt and subtract 10 dB for each range below 1.0
volt. dB measurements are a measure of the ratio between the power in
the circuit under test, and the standard reference level indicated above.
If the impedance across which the measurement is performed is other
than 600 bhms, use Figure 2 to determine actual power level with respect
to 600 ohm reference. The chart in Figure 3 can be used to determine
the power being dissipated in a circuit if the circuit impedance along
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Figure 3. Voltage vs. Power Chart (Sine Wave Conditions Only)
with either the applied voltage, or the dB is known. This chart also

shows the relationship of AC volts to dB.

NOTE
The dB scales of the 277 and the charts in Figure 2 and Figure
3 only apply when the voltage being measured is a pure sine
wave. Complex waveforms such as those encountered in music
material will not give a true RMS reading for the dB system to

work on, but the dB scales can be used for relative level meas-
urements.
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6. MEASURING RESISTANCES

CAUTION
When making resistance measurements be sure that the power
to the equipment under test is disconnected. If voltage is acci-
dentally applied to the ohms range, fuse replacement may be-
come necessary.

A. HI OHMS MEASUREMENTS: To measure resistance, set the FUNC-
TION switch to the HI OHMS position, and the RANGE switch to the
range that will put the resistance to be measured as close to the center
of the meter scale as possible. When you switch the FUNCTION switch
to the OHMS functions, the meter pointer will move from the left hand
edge of the meter (Zero) to the infinity (o0) mark on the right hand side
of the meter. Rotate the OHMS control to adjust the meter pointer to
exactly the infinity mark on the right hand side of the meter.

When the meter leads are shorted together, the meter will indicate zero
ohms on the left hand side of the meter. Be sure that the probe switch
is in the DIRECT position. A resistance reading of approximately one
ohm will be present on the RXI1 range. This is the resistance of the
switch contacts, ohms battery and internal wiring and should be sub-
tracted from the resistance being measured on this range only.

When using the HI OHMS function in solid state circuits, the applied
1.5 volts from the 277 will be high enough to cause diodes or transistors
to conduct. By reversing the meter leads, the front to back ratio of
transistors or diodes can be measured. On all resistance ranges, the
probe tip is positive with respect to the minus (—) test lead. Remember
this when checking components which have a forward and reverse re-
sistance such as semiconductors and electrolytic capacitors.

B. CHECKING FOR TRIGGERING OF LOW POWER SILICON CON-
TROLLED RECTIFIERS (SCR): Low Power SCR’s can be checked to
see if they can be triggered to the ON condition. To make this check,
proceed as follows:

(1) Set your 277 to the HI OHMS function and the RANGE switch to
RXI1.

(2) Adjust OHMS control so meter reads full scale (o).

(3) Set Probe switch to DIRECT position.

(4) Connect Minus (—) test lead to the cathode of the SCR and the Plus
(+) test lead to the anode. .

(5) If the SCR is good, meter will continue to read c«. Now momentarily
short gate lead to anode lead. Meter should read a very low resist-
ance indicating that the SCR has been triggered and is conducting.
Removing voltage from anode lead of SCR will return it to the non-

conducting condition.
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- LOW OHMS MEASUREMENTS: The LO OHMS function is used to

make resistance measurements in solid state circuits when the forward
conduction of a diode or transistor junction can cause an objectionable
error. When using this function, only 68 millivolts (.068 volt) is applied
to the circuit being measured. This is below the conduction threshold
of silicon and germanium semiconductor junctions.
The resistances measured with the 277 in the LO OHMS function will
only be the resistance of the circuit components connected to the tran-.
sistor or diode, and will not be affected by semiconductor devices.
IC’s can be checked to see if they are shorted and also to measure resist-
ance values within the IC.
NOTE
There is a continuous drain of approximately 6.8ma from the
ohms battery in the LO OHMS position. To conserve ohms
battery power, DO NOT LEAVE THE 277 IN THE LO
OHMS POSITION WHEN NOT MAKING RESISTANCE
MEASUREMENTS.

. MEASURING RESISTANCE OF THERMISTORS: The LO OHMS

function should be used for making accurate measurements of resistances
of thermistors of low resistance value. If this measurement is made in the
HI OHMS function, a changing resistance reading will result due to
heating caused by the higher current flow through the thermistor. The
thermistor should not be held in the hand and should be kept away from
any other heat to obtain the most accurate resistance indication.
MEASURING DC CURRENT:

Set the FUNCTION switch to DC A.

. Set the Probe switch to DIRECT position.

Short test leads together and rotate ZERO control until pointer rests
over zero mark on DC V/MA scale.
Set the RANGE switch to the range desired. If the approximate value of
current flowing within the circuit is not known, turn the RANGE switch
to the 300mA position and work down toward the lua range until an
accurate reading is obtained.
Open the circuit in which you wish to measure current flow. Connect the
ground lead of the test lead assembly to the negative side of the circuit.
Connect the tip of the probe to the positive side of the circuit under test.
Turn the power on in the circuit under test. Observe the meter pointer
deflection. If the pointer is deflected to the left the current polarity is
opposite of that which was anticipated. Turn off power, reverse the test
lead and turn the power on again.
NOTE

The 1ua thru 300ma ranges are protected by an internal fuse.

Use caution when using the 1 Amp range, since it 1s not fuse

protected.
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MAINTENANCE

The only normal maintenance required by the 277 is replacement of the
batteries. This is described earlier in the manual under BATTERY IN-
STALLATION. The calibration, bias and balance adjustments have been
made carefully and accurately at the factory, and should not require re-
adjustment unless components have been replaced or adjustments have been
disturbed. If, for any reason, recalibration becomes necessary, carefully per-
form the following procedures as required.

CALIBRATION OF THE 277 (SEE FIGURE 4 FOR ADJUSTMENT

LOCATIONS): To gain access to the calibration adjustments it will be

necessary to remove the back from the 277 (See BATTERY INSTAL-

LATION for back removal instructions). These adjustments must be

made in the order as indicated below.

(1)

(2)

(3)

(4)

(®)

BIAS ADJUSTMENT: Connect an external voltmeter between +
meter terminal on 277 and common ground (foil ground, —jack,
etc.). Set the ZERO control so meter pointer rests over zero mark on
DC V/MA scale. Adjust Bias adjusmtent so that external meter reads
4.7 volts. o9
BALANCE: The balance control is set so that with the front panel
zero control fully clockwise and the FUNCTION switch in the DC V
position, the meter will indicate between .55 and .65 on the 0 to 1
volt scale. To adjust the balance control, set the RANGE switch to
the 1KV range, set the FUNCTION switch to either DC volts posi-
tion and turn the front panel zero control fully clockwise. Adjust
the balance control until the meter indicates .6 on the 0 to 1 volt
scale.

DC VOLTS CALIBRATION: First check the setting of the me-
chanical and electrical zero adjustments. Set the RANGE switch to
the .1V range, and the FUNCTION switch to the + DC V position.
Set the Probe switch to the 100K position. Apply exactly .1 volt d-c
to the input terminals and adjust DC Cal Pot for exactly a 1.0 indi-
cation on the 0 to 1 DC V/MA scale.

AC VOLTS CALIBRATION: First check the setting of the me-
chanical and electrical zero adjustments. Set the RANGE switch to
the .1V position, and the FUNCTION switch to the AC V position.
Set the Probe switch to DIRECT position. Short test leads together
and zero meter. Apply exactly a .1 volt RMS sine wave (60Hz to
1KHz) to the input terminals, and adjust AC Cal pot for exactly a
1.0 indication on the meter 0 to 1 AC V RMS scale. Calibration
accuracy is dependent on accuracy of calibrating source.

DCA CALIBRATION: First check the setting of the mechanical
and electrical zero adjustments. Set the RANGE switch to the 1ua
range, and the FUNCTION switch to the DCA position. Set the

14
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Figure 4. Adjustment Locations

probe switch to the DIRECT position. Apply exactly .1 volt d-c or
lua to the input terminals and adjust DCA Cal Pot for exactly a 1.0
indication on the 0 to 1 DC V/MA scale.

REMOVING THE MODEL 277 FROM ITS CASE

To gain access to the printed circuit board and for general servicing, the
case (end pieces) must be removed from the front panel.

To remove the case, first remove the back from the 277. See removal in-
structions under BATTERY INSTALLATION. Next, remove the two
screws from the tie bar located at the top rear, just above the meter. Rotate
the handle down toward the bottom rear of the 277. Gently pull end pieces
outward (sideways) and away from front panel. Lift case (end pieces) up

and away from front panel.
To remove the printed circuit board from the front panel, remove the

two large control knobs and control nuts on the front panel. Sufficient lead
length is provided to allow servicing of P.C. board.

The meter may be removed by taking out the meter mounting nuts that

tie and connect the meter to the printed circuit board. Be sure to properly
replace special contacting washers between PC Board and meter mounting
nuts when reassembling.
OVERLOAD PROTECTION: The 277 is protected against accidental
overloads on all functions and all ranges except the 1A range. The voltage .
ranges are protected because the high input impedance of the 277 limits
the amount of voltage and current to the gate of the FET. On the resistance
and current functions, the fuse F1 protects both the meter movement and
the circuitry. This fuse should be replaced with one of the same type so that
the protection feature or accuracy are not affected. Meter protection 1s pro-
vided by a silicon diode across its terminals. If the 277 is excessively over-
loaded it may take several minutes to completely stabilize.
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CIRCUIT DESCRIPTION

The Model 277 Electronic Multimeter uses a balanced bridge impedance
converter consisting of a dual field effect transistor and two (2) bi-polar
transistors. This circuitry provides high input impedance and excellent
stability.

When making d-c voltage measurements the d-c voltage is applied to the
voltage divider (R27 through R34). The RANGE switch $28 selects the re-
quired input voltage to be applied to the input gate of Q2. The FET Q2
provides the necessary high input impedance, and drives the base of Q4.

Q3 and Q4 operate as a stable differential amplifier with the meter con-
nected between the collectors. The base of Q4 is driven by Q2 for d-c volts,
ohms, and for current measurements. The base of Q3 (the 2nd half of the
differential pair) is driven by Q2 for a-c voltage measurements. This half
of Q2 is in turn driven by the peak-to-peak detector, D3 and D4. In the d-c
volts, and current functions, the peak-to-peak detector is shorted and does
not receive a signal from Q2.

The dual FET is independent of temperature effects because it is in a
small TO0-71 package and very little temperature differential can exist be-
tween sections.

In the resistance measurement function, a standard resistor is placed in
series with either a 68mv or 1.5 volt source and the voltage is applied to the
gate of Q2. The meter will read up scale with this arrangement and the
OHMS control allows adjustment at exactly full scale (o). If the test leads
are shorted together, the gate of Q2 will be shorted to ground and there-
fore receive no voltage. The meter then reads zero ohms. If a resistor be-
tween zero ohms and infinite resistance is placed between the test leads, the
gate will receive a voltage proportional to the resistor ratios (internal stand-
ard and measured resistor) and the meter will indicate the resistance on the
Ohms scale. If the resistance being measured is equal to the standard in-
ternal resistance of the 277, one half of the voltage will be applied to the
gate and the meter will read half scale. Voltage for the HI OHMS function
is obtained from the 1.5 volt battery and is divided down before application
to the gate of Q2.

The 68 millivolts for the LO OHMS function is developed across a volt-
age divider R11, R15, and R16, and applied directly to the gate of Q2 thru
a standard resistor. With more IC’s and transistors being used everyday the
LO OHMS function of the 277 is a must for making resistance measurements
in solid state circuits.

When making a-c measurements the a-c rejection filter is switched out
and AC is applied to the same divider as is used for d-c voltage measure-
ments. However, capacitors across the divider now provide frequency com-
pensation on all ranges. Therefore all frequencies between approximately
80Hz and 100KHz are attenuated equally in this divider when switching
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ranges. The differential amplifier provides a-c gain and the peak-to-peak
detector develops a negative voltage dependent on the peak positive and the
negative voltage swing of the input voltage fed to it. The gate of Q2
receives the detected signal, applies it to Q3 which in turn drives the meter.

When measuring d-c current, a standard resistor is selected by the
RANGE switch and put in series with the circuit to be measured. The
voltage across the standard resistor is then measured and read as current on
the meter. The fuse F1 protects resistors R16, R24, and R25. Fuse protec-
tion is not required on high resistance value resistors. The meter movement
itself is protected on all ranges because it is isolated thru the impedance
converter and shunted with a diode.
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WARRANTY SERVICE INSTRUCTIONS

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

2. Defective parts removed from units which are within the warranty
period should be sent to the factory prepaid with model and serial
number of product from which removed and date of product purchase.
These parts will be exchanged at no charge.

3. If the above-mentioned procedures do not correct the difficulty, pack
the product securely (preferably in original carton or double-packed).
A detailed list of troubles encountered must be enclosed as well as your
name and address. Forward prepaid (express preferred) to the nearest
B & K-Precision authorized service agency.

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

Service Department

B & K-Precision Product Group
DYNASCAN CORPORATION
2815 West Irving Park Road
Chicago, Illinois 60618

174
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ONE YEAR LIMITED WARRANTY

“DYNASCAN warrants that each product manufactured by it will be free from defects
in material and workmanship under conditions of normal use and service for a period of one (1)
year from the date of purchase from an authorized DYNASCAN distributor. DYNASCAN will,
at its option, repair or replace any product or component not conforming with the foregoing
warranty and which is returned, transportation prepaid, to our factory or our authorized service
contractor. DYNASCAN shall not otherwise be liable for any damages, consequential or other-
wise. DYNASCAN makes no other express warranties. Any implied warranties (including any
warranty of merchantability) are limited in duration to (1) one year from the date of purchase.
This warranty does not apply to (i) damage resulting from unauthorized alterations and repairs,
misuse, negligency or accident; or (ii) damage resulting from improper installation, connection
or adjustment otherwise than in accordance with DYNASCAN’s authorized Instruction Manual.
This warranty is void if the serial number has been altered, defaced or removed. DYNASCAN
reserves the right to discontinue any model at any time or change specifications or design with-
out notice and without incurring any obligation. To register this warranty, the enclosed DYNA-
SCAN warranty registration card should be completed and mailed to DYNASCAN CORP.,
1801 W. Belle Plaine Avenue, Chicago, Illinois 60613, within ten (10) days after date of
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SCHEMATIC
SYMBOL

D-1, D-6,
D-7,D-8,
D-9, D-10
D-3, D4,
D-11

Q-1

Q-2

Q-3, Q-4

SW-1
SW-2

DIODES & TRANSISTORS

B&K
DESCRIPTION PART Ne.
Diode, Silicon, 1 Amp, 600 PIV ........................ 151-018-9-001
Diode, Germanium, IN695 ................civuiunrnn.n.. 150-007-9-001
Transistor, Silicon Signal, NPN ....................... 176-023-9-001
FET. Dl I CBAnae] .oy s v s s s b 182-024-9-001
Transistor, Silicon Signal, NPN ....................... 176-039-9-001
SWITCHES
Rotary Switch (Funclion) .......cccovevrrernrcinnnres 083-154-9-001
Rotary Switch (Range) ..........cvvirrninneraninnnnen 083-135-9-001
MISCELLANEOUS

DR BB PURD- . ... oo niidind s R R R R A AN it 191-251-8-304
Diract/100K Probe . i:oi civvvisiiveesessneinssinseisve PR-21

Instroction Manual .. ... eoveoiipessvieieee s e dve e .480-132-9-001
Bidcket. The BaT . ...oousen i visess esais s s wes s .251-101-9-001
Code. Bod Panel Lalk ....ovvawmmenmmmssmmnne s ie ooses 271-014-9-001
Case, End Panel Right ............cciiiiiiniernnrnnnns 271-015-9-001
Handle ........ciiiiriiirinnnnesnessneerssssnsenesanss 746-022-9-001
Handla Stad .. civcosbnsinnnenieia R R R 763-018-9-001
Handle Friction Washer ............ciiiiiiiiiiiinnnn. 731-013-9-001
Handle Retaining “E” Ring .............ccviviiannan.. ."741-049-9-001
Meter ..... T R R R AR R 320-041-9-001
Moter Washor, SRR .o convs cnmvmsames sonm s ens s 781-025-9-001
OV Battery Connector .........coovievnrnernrnnensnnnnns T71-015-9-001
Knob, (Zero & Ohms) ...........ccoiiiiiiinennennnnn. ."761-064-9-001
Knob, (Function & Range) ...............ccoeunnn... 751-088-9-001

NOTE: Standard value resistors and capacitors are not listed, values may be ob-
tained from schematic diagram.

Minimum charge $5.00 per invoice. Orders will be shipped C.0.D. unless previous
open account arrangements have been made or remittance accompanies order. Ad-
vance remittance must cover postage or express charge.

Specify serial number when ordering replacement parts.

RA-WERNER PRINTING
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B & K PRECISION MODEL 277 PARTS LIST

SCHEMATIC
SYMBOL

R-13
R-15
R-16
R-19
R-21

R-23
R-24
R-25
R-27
R-28
R-29

R-31
R-32
R-33

R-49

R-9

R-18

R-42

R-44

R-47

R-52, R-563

C-6
C-7

C-9

C-10
C-11
C-12
C-13
C-14
C-15
C-16
C-17
C-19

488-120-9-00% J

B&K
DESCRIPTION PART Ne.
RESISTORS
49M, 1.W, 1% P.F. Deposited Carbon Resistor ......... 002-001-9-029
0.5Q2, 14W, 5% P.F. Deposited Carbon Resistor ......... 002-021-9-001
10Q, 14W, 1% P.F. Metal Film Resistor ................ 011-043-9-001
1 AMD ShUnt ... ooovneee et 004-117-9-001
0.30Q2, 1.W, 1% P.F. Wirewound Resistor .............. 004-122-9-001
0.99Q, 1.W, 1% P.F. Wirewound Resistor ............... 004-115-9-001
3.16Q, 14W, 1%, P.F. Wirewound Resistor............... 004-136-9-001
2.16K, 1.W, 1% P.F. Metal Film Resistor............... 011-036-9-001
9002, %W, 2% P.F. Metal Film Resistor ................ 011-066-9-001
9000, 1.W, 29, P.F. Metal Film Resistor............... 011-057-9-001
6.84K, 14W, 1% P.F. Metal Film Resistor .............. 011-087-9-001
21.6K, 14W, 1% P.F. Metal Film Resistor .............. 011-038-9-001
684K, 1,W, 1% P.F. Metal Film Resistor .............. 011-039-9-001
216K, 14W, 1% P.F. Metal Film Resistor ............... 011-040-9-001
684K, %W, 1% P.F. Metal Film Resistor ............... 011-041-9-001
2.16M, %W, 1% Deposited Carbon Resistor ............. 002-001-9-019
6.84M, 1W, 1% Metal Film Resistor .................. 011-070-9-001
4.7TM, %W, 2% Deposited Carbon Resistor .............. 002-102-3-476
POTENTIOMETERS
30K Trim Pot (DCA CAL) ...oovviirirnrnnennceennnns 008-049-9-002
THE KNI FOE TENE RLY. i mis s s s ssm sy 008-0568-9-001
2600 Trim Pot (Bal. Adj.) .......covviieriinrnriennenn. 008-067-9-001
2KTrim Pot (Bias Ad}.) .....oviviiiiiniinnnernnnnnnns 008-170-9-001
200K Trim Pol (ACCal) ...ooivvviiniiisininncanssines 008-181-9-001
10K Carbon Pot (Zero & Ohms) ............ccovvuvnnn. 008-188-9-001
CAPACITORS
047 ufd, 250V, 6% P.F. Polyester Capacitor ............. 025-065-9-001
015 ufd, 250V, 5% P.F. Polyester Capacitor ............. 025-037-9-001
0047 pfd, 250V, 6% P.F. Polyester Capacitor ............ 025-034-9-001
0015 ufd, 650V, 5% P.F. Polyester Capacitor ............ 025-085-9-001
470 pid, 500V, 5% P.F. Silver Mica Capacitor ........... 023-5601-6-471
120 pfd, 500V, 5% P.F. Silver Mica Capacitor ........... 023-036-9-001
56 pfd, 500V, 5% P.F. Silver Mica Capacitor ............ 023-040-9-001
15 pfd, 200V, 5% P.F. Polyester Capacitor .............. 025-067-9-007
180 pfd, 500V, 6% P.F. Silver Mica Capacitor .......... 023-025-9-001
200 pfd, 6.4V, Electrolytic Capacitor .................... 022-001-9-007
22 ufd, 35V, 20% P.F. Tantalum Capacitor ............ 027-004-9-001
47 ufd, 35V, 20% P.F. Tantalum Capacitor ............ 027-006-9-001
.33 ufd, 200V, 5% P.F. Polyester Capacitor .............. 025-068-9-001
COMPOSITE

499-044-9-001 M
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NOTE :UNLESS OTHERWISE SPECIFIED. —
LALL RESISTOR N OHMS,1/2W,10% OIgm i = SCHEMATIC
RESISTORS MARKED WITH ¥ ARE 1/2 W, |% , DEP CARBON COMPOSITION. = N ﬂ N
2ALL CAPACITORS IN PF DCV CAL
IVOLTAGE MEASUREMENTS TAKEN WITH HIGH [MPEDANCE VOLTMETER AND —_— * ..,*_,__.,@1.-
REFERENCED TO PC BOARD FOIL GROUNDI=)® FUNCTION SWITCH IN G | ,r_x AIB,I0K
+0CV POSITION | RANGE SWITCH IN 1KV POSITION. : R37,910,3% -120-9-
4TITLES IN RECTANGLES INDICATE FROMT PANEL NOMENCLATURE. o——"— 488-120-9-00I1 K
SFUNCTION SWITCH SHOWN IN OFF POSITION, — "
RANGE SWITCH SHOWN IN . IV,I{4 POSITION, — ﬂm.mu_“__.:_;zq i
6 ARROWS ON CONTROLS INDICATE CLOCKWISE ROTATION, i > 71 —
7 T VOLTAGE DEPENDS ON FET(02) CHARACTERISTIC. —
8. ABBREVIATIONS ; i —
POLY - POLYESTER FiLM M.F-METAL FILM K=1,000 — Ib._.lﬁh..lﬂlb_lr..
W. W, = WIREWOUND S5.M.-SILYER MICA M= (,000,000 —
R.W.- RESISTANCE WIRE TANT- TANTALUM (& IFOIL GROUND ]
{7lcasE GROUND : —
FOS FUNCTION (S-1) RANGE (5-2) T - Y O . § T w ¥F N B N & _§y ¥ ¥ ¥ rF ¥ r x I ¢ ¥ ' £ r ¥ ' - 1 ¥ ¥ ¥ I W L N ;N 1 5 1}
_ OFF/TRANSIT AV, 1A 28Y P=P])
2 BATT CHECK AV oA [ 88y P-P)
3 TS IV, I00pA [2BV P-PLRXI
4 +DvC ima (8AY n-l.m Xio
5 ACWY 10V, I0ma (28Y P-P), RX100
8 OHMS (HI) 30V, 30mA [BBVP-P), RXIK
7 OHMS (LO) 100V, I00mA {280V P-P),RXIOK
] oca 300V, 300mA (BBOVP-P),RXI00K
9 IKV, 1A, [2.BKV P-P) RXIM


https://www.manualsplus.com/

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

480-132-9-001D
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