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Trouble Shooting

i any faults should occur please check the instrument according to the
procedure outlined below,

When a fault has been traced and corrected the voitages and adjustments
influenced by the correction must be rechecked. The complete instrument
should then be tested to make sure that the basic functions are operative,

The tolerances in thess notas are intended as a guide for adjustments.
Before correcting any apparent deviation, make sure that the measuring

instruments have tolerances small enough not to affect the measure-
ments,

Modifications

Due to the constant technical progress the instrument will be modified
from time to time in order to provide continously improved performance.

For this reason there may be small differencies between the instrument
and the Service Instruction.

However, the local Representative Service is in possession of all
information regarding the modifications that have been made,
Spare Parts

Please state type and serial number of the instrument when ordering
spare parts.
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BRUEL & KJAER . B
Narum — Denmark Technical Description ‘ 2426.1

Simplitied diagram
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The input to the 2426 is via the BNC socket on the front panel to the From the measuring amplifier the signal is fed to the automatic ranging

measuring amplifier. The amplifier section consists of a 17 dB amplifier, a circuit which consists of two comparators, a counter, a decoder for the

23 d8 amplifier, a 20 dB amplifier, a 0 dB amplifier and an Inverter. fight indicatora in the meter, a decoder for the relay driver and a realy
driver.

‘Furthermore the ‘mbasuring amplifier consist of an QOverload circuit for
the automatic ranging circuit and a limiter for the RMS circuit.

Measuring Amplifier

DC bat. The first amplifier in the instrument is the 17 dB amplifier which consists
of a FET differential input stage V25, a differential stage V21 and V22
and an output stage V1 and V20. The ampiification is determined by the

Pt ratio between the two feadback resistors R160 and 138.

input From the 17dB amplifier the signal is fed to a 23dB amplifier and a

?__’ Bg'o » > £ Bﬁo ERPY 20 dB amplifier which are conventional integrated operational amplifiers.
o ]

The 17 dB nput Amplifier

4.73 Valid from serial no. 434317 11



Technical Description 2426.1

RMS circuit
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From the 20dB amplifier the signal is fed to a 0 dB amplifier and an in-
verter. The output from the 0dB amplifier is in phase with the input sig-
nal, and the output from the inverter is 180° out of phase with the input
signal. These signals are applied separately to twe rectifier diodes: The
+and --diodes,

When the signal level at gither of the rectifier inputs exceeds the level of
the averaging capacitor C51, the diodes + and — will conduct. If the in-
stantaneous signal level is increased further, the rectifier current will in~
crease liniarily to charge the averaging capacitor via the resistor R178

+and —Psak circuit

+ 18V

Currant
Generator

+Peok
U

e
Uf) ~Peak

;e

¥
&
S

x

Y
Mox, Peak

if the instrument is positiongd in + or —Peak the signal from the rectify-
ing diodes is fed to a current generator V12, through the switches + and
—Peak. When the switch "Reset/Hold" is switch to "Hold" the meter
defiaction indicates the max. peak value of the input signal, depending on
which mode the instrument is positioned in. If the switches + and —Peak
are depressed at the same time, the meter deflection indicates the max.
value of the signal whether it be + or —Peak.

-2
v3zy 3 _jves §
/ -

fe

v
O

+ E
R163 Ic 5 _[[]_jml.

and also increase the voltage levels at the junctions of the chain of the
resistors R125-128-116-112.

The chain of resistors determins the instantaneous level at which the di-
odes 1-2 and 3 will start conducting,

As the diodes start conducting R178 will be parallel thus providing a
larger charging current for C61.

The magnitude of B 182, 177 and 170 have been selected to form & pa-
rabola which provides the characteristic required by the squaring circuit,

Average circuit

Active
Diodes
ferm ™ )
e et
/
R141
-

When the instrument is in Average mode the signal from the rectifier di-
odes is fed 1o both the +and —Peak switches, The average value of the
rectified signal is then the output from V32, If the input frequency is low,
the meter deflection will follow the frequency of the input signa! and be-
cause of that the output from V32 is fed to an integrating capacitor C51.

4.73



Overload and limiter circuit
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Technical Description 24261

The overload circuit consists of Q40, V13 and Q42, V14, {f the output
from the 23 dB amplifier or the 20dB amplifier exceeds approx. 3V the
transistors V13 or V14 will switch on and — 8V will cause the meter am-
plifier o produce full scale deflection on the mater.

The limiter circuit consists of 036, 37 and O35, 38. The limiter ensures
that the input signal voltage of the 0 dB amplifisr will not exceed approx.
14 pp.

Reloy Oriver

V45 = V46 ~ VAT

Qutput 4,
trom V28 l"“

The autoranging circuit consists smong other things of two comparators
V42, one part for the up-counting and the second part for the down
counting. The output from the up-counting comparator goes from a logical
“1" 1o a logical 0" when the input signal of the comparator pin 6 is
higher than approx. 1V,

The output from the down counting comparator goes from a logical "0 to
a logical 1" when the input signal on the comparator pin 13 is lower
than approx. 0,3V.

4.73

Valid from sarial no. 434317
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if the instrument is positionad in the 300 mV range and the input signal
is higher than 8 meter deflection of 1,1 the up-counting comparator will
change the output from "1 to 0" which means that the output of the
NOR gate V46 will change from “0" to 1" and the output from V46 pin
1 will change from 1" to “0" which means that the MMV V43 pin 11
will change the output fram "0 to 1", The output from V43 pin 8 will
then change from “1” to "0” and the up/down counter VB0 will count
one step up.



Technical Description 2426.1

Autoranging

AL De

Amp. Rectifier integrotor  Amp. 03 1.1
input
5L BHAE

- Ref,

Ref,

When the instrument is positioned in “Auto” and the meter deflection is
between 0,3V and 1,1 V. The output condition of the comparator pin 8 is
then a logical 1" and on pin 1 a logical "0, The output of V46 pin 1
will consequently be a logical " 1", A Jogical “1” on the input of VE1 pin
1 will cause a fogical “0” on the output. This "0 will activate the relay
07 and the connection between integrator input and "Auto” switch will
be interrupted. If the meter deflection exceeds 1,1V the output of V42
pin 8 will change from a logical "1” to a logical "0". This will cause the
output of V486 pin 1 to change from a logical “1” to a "0” and the output
of VBT pin 2 will be a logical ""1”. This means that the relay O7 will
switch back and the connection betwsen the integrator input and the
“Auto” switch is reestablished. The voltage from the resistor junction of
R32 and R10 or R11 will cause a meter defiection to approx. 0.5V
which means that the output from V42 pin 8 will change from “0” t0 “1"
and the relay will disconnect the connection to the integrator input. This
procedure will repeat itself until the meter deflection is between 0.3V
and 1,1 V.

4-Bit Up/Down Binary Counter Type SN 74183

Count Down

Overioading in Auto mode

b Up Compaorator

Down Comporator

input i DC
Amp. Rectifier Amp. Meter

e L -> @

Overd -8V le

Up Comporator

if overloading is present when the instrument is positioned in “Auto”
mode, the —8V output from the overload circuit will switch the FET tran-
sistor V30 off, which meahs that the up-counting comparator will work
as an AMV. This means that the counter will count up until the amplifier
section is not overloaded anymore. The output from the overload circuit
will then disappear, and the FET transistor V30 will switch back to "on".
The output from the meter amplifier is then applied to the comparator in-
put again

2512545432198

LS8 A

Count Up

CountUt‘ YR S Y de R T TR )
il

Count Down

DMSB D
tss A [o[rJoftfol o[ [o]1]o]1
g [ojol1]1]ofol1]{1]olo]1]1
¢ {ojofololilsl1l1lololo]lo
mse D |ojojojolofofofoftf1]1]1
01234567 8910M
1—4

The four outputs of an Up/Down Binary Counter Type SN 74183N are
called A, B,, C and D. These four outputs can be "0” or 1" and A means
1, B means 2, C means 4, D means 8, it can be seen that these four bits
can represent a decimal number from O to 15, where 15 corresponds to
“1” on all output terminais. However SN74193N is coupled in such a
way that the highest expression is 1101, equal to the decimal digit 11.
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BRUEL & KJ&R
Naerum - Denmark

Measuring Amplifier

a

OC balance

AUTO RANGING: "Man."
RANGE: “100V”

MODE SELECTOR: "RMS"
SLOW/FAST: "Fast”

RANGE to "1 mV"”

Fraguency Responss.

RANGE 10 7100 mVv"”
MODE SELECTOR to "+ Paak”

MODE SELECTOR to "—Peak”

MODE SELECTOR o "RMS"

RANGE to “300 mV"

RANGE to "1 V"

input Impedance,

Rectifier Circuit

8

OC palance

MODE SELECTOR: "Avg.”

Peak Adiustmant,

AUTO/MAN. "Man.”
RANGE: "30mV"”

MODE SELECTOR: "'+ Peak™.
HOLD/RESET: “Reset”

MODRE SELECTOR to "—Paak”

KMS Adjustmant

RANGE TO “300V”
MODE SELECTOR to "RMS"”
SLOW/FAST to “"Fast”

7.74

Adjustment Procedure 2426. 2

Note: Before any adjustments, check the power supply: 18V

Short gireuit the input 1o ground.

Measure the DC voltage on V27 pin 8: OV £ 258 mV
If necessary adjust P12 DC bal.

Measure the DC voltage on V27 pin 6: OV £ 0,8V
if necessary adjust P1 DC bal,

input signal: 500 kHz. Adjust the input voltage for a O dB deflection on the meter,

Adjust, by means of C104, to the same deflection for both positions of + and ~Peak.
Adjust the input voltage to 0dB mererdeflection at 800 Hz,

Change the frequency to S00kHz and adjust to 0dB 1 0,5 dV metardeflaction by means of
€103

Adjust the input voltage to 0 dB meterdeflection at S00kHz

Adjust to 0dB & 0,2 dB meterdeflection by means of C 101,

Adjustment is only necessary if the instrument is used with an input probe. C102 is factory

adjusted to give the same input impedance for both “mV" and "V" ranges.

Short circuit C51 to ground,

Measure the DC voitags on "DC output™ OV 2 1T mV
¥ nacessary adjust P8 DC bal.

Short clrouit TPS w0 ground.

Measure the DC voltage on "DC output™ OV £ 1 mV,
i necessary adjust P7 OC bal, :

Input signal; Exactly 31,8 mV, frequency approx, 1 kMg,
Note: Max. Distortion on the input signal: 0, 1%.
Chegk the de voltage on "DC Qutput’” 1414 mV £20mV

Change the input signal to 3,16 mV and check again the voltage: 141, 1 mV £ 3mV
if necessary adjust P2

Check the de voltage on "DC Qutput’™ 141, 1 mV £ 3 mV.
i necessary adjust P3

it shouid be noticed that the instrument avers without input signal will give a daflection of ap-
prox. 1,5% of FSD. due to leak current in RMS diodes and linearity compsntion,

Disconnect the input signal

Turn P4 fully clockwise and PB and P8 fully counter clockwise.
Measure the dc voltage on "DC Qutput’™ Approx § mV.

Turn P4 counterclockwise until the pointer just start moving.

Adjust P5 and P8 as abova.

Valid from serial no, 434317 2



Adjustment Procedure 2426.2

d.  Linearity

RANGE to "30 mV"

d.  Sensitivity.

RANGE to “100mV”

e.  Hum-Noise

RANGE to "1 mV"

Automatic Ranging

AUTO/MAN . "Auto”

Adjust the input voitage to 31,6 mV deflection {correspond to 1000 mV on "DC Qutput”).
Decrease the input voltage 20 dB, meterdeflection: —20dB {correspond to 100 mV on
Qutput™},

if necessary adjust P7.

Repeat item d since P7 have influence on FSD,

Measure the de voltage on "DC Output”: approx. 15 mV.

input signal: Exactly 100 mV, frequency approx. 1 kMz

Meter deaflection: 100mV

if necessary adjust P9 meter sens.

Note: The instrument should be mounted with side — top ~ and bottom plates.
Short circuit input to ground

Meter deflection max. 36 uV

Adjust P 10 to 0,293V DC measured on the potentiometer arm
Adjust P11 to 1,042V DC measured on the potentiometer arm

input signal: 1V, 1kHz

"DC

Increase the input signai to full scale deflection, the instrument should then change to 3V

range.

Decrease the input signal to under 1V and check that the instrument changes to 1V range.

8.76



BRUEL & KJAER
Narum - Denmark

Parts List

Cabinet parts can be found on page 0-2 where details are described.

Parts which are positioned on the bottom circuit board will be found on

this page.

Parts on the top circuit board and parts which are not mounted on any of
the two boards will be found on the rear of this page.

Components for bottom board ZE 0123:

3-5
10

11

13

17

18

20

21

22

23

24

25
26-34
40-42
45

46

48

51

53

54

55
56,67
60,61
101

103.104
106

OOO0O0000O000O0000000000000000

-

1,2

4.8
8,2

[s e e]

2-6

WD VU

12

1.2

7-186

32
35,36
37,38
39,40,42

DOCPLOO

2,3

12,13
14-17
18
20-29
31
34
38,39
45-47
51-80

b B < B s T + B » Jbv > Ml ¢ Jibo e « s+ J= + e v}

8.75

Electrolytic

Tantalum

Ceramic

Polyaster
Polycarbonate
Tantatum
Paolyester
Ceramic

Polystyrene

Trimmer

Filter Choke

RMS/Peak/ Avg‘Swit'ch

Relay

Trimmer

Si. PAD §
BAX16

ZPD 12
b ZF6,2

Si. PAD 5
- BAX13

Carbon

1/8W

- /4w

Cermet

10%

10uF/ 25V
S0uF/ 25V
22uF/ 40V
1,5 uf/ 36V
6,8uF/ 35V
33pF/400V
2,2 pF/400 V
5,6 pF/400V
3,9 pF/400V
22 pF/400V
120 pE/400V
47 pF/400V
120 pF/400V
150 pF/400V
2uF/100V
88 nF/400V
1 uF/ 100V
0,1 4E/100V
6,8uF/ 35V
22 nF/260V
100 pF/100 V
1,2nF/ 63V
2,40F/ 63V
7-35 pF/250 V
3-8 pF/250 V
2,6-6 pF/ 250 V

30 uH

lin. 4,7 k)
. 1k
. 1k
- 22k0

45V/ BOmA
150V/300 mA

11,4-12,8VV/25 mA
5,9-8,6Vv/

& mA
45V/ BOmA
50 V/150 mA

2,2 MO
- 10MQ
5% 4,7 M
. 100
- 120
’ - 100
- 220
- 470
820

DODODODD

1.2k0
- 1,5 k0

CE 0416
CE 8865
CE 0428
CF 0008
CF 0009
€K 1330
CK 0220
CK 0560
CK 0390
CK 1220
CK 2121
CK 1471
CcK 2121
CK 2181
CS 0028
cs 0111
€S 0384
€S 0334
CF 0009
S 0400
CK 1133
CT 1149
CT 1129
CV 0046
cV 0027
CV 0049

LJ 0008

QJ 0041
0C 0088
0OC 0088

PG 2470
PG 2101
PG 2108
PG 3220

Qv 0238
Qv 0217
Qv 1117
Qv 1333
Qv 0239
Qv 0223

RA Q015
RA 0025
RB 6470
RB 2100
RB 2120
RB 2100
RB 2220
RB 2470
RB 2820
RB 3100
RB 3120
RB 3150

]
L LKLKLK LKL KCKC KKK

€

TRV IBIDVDDNDNLDNLNNDDNUDLDDDNDDNXTLITDIDXNRIIDIDII VNI IDDD D T DNDDDIDDD

63,64
65
67,68
69
73,74
78

77
78.79
81
84-94
97
98,100
101
102
103
104
108
109
110
112
114
1186
116
118-123
124
126
127
128

131,132

136
138
141
144
151
152
183
1685
158
160
161,162
163
165
170
173
174,175
177
178
179
181
182
183
184
1856-187
188

1-12
13,14
16-19
20,21
22

25

28
27,28
31,32
33-35

Valid from serial no. 567962

Carbon

Metal

Siticon

FET
Op. Ampl.

Voltage Followsr

174 W

5%

NPN

PNP

NPN

Dual Differential Ampl.

Printed Circuit Board

2426. 3
2,2k RB 3220
2,7k RB 3270
47k RB 3470
12k RB 4120
8,2kQ  RB 3820
15kQ  RB 4150
10k  RB 4100
15kQ  RB 4150
27k0  RB 4270
100k  RB 5100
220kQ  RB 5220
1MO  RB 6100
22kQ  RB 4220
12kQ  RB 4120
22k0 RB 4220
4,99 O RF 0499
301 0 RF 1301
54,9 0 RF 1549
100 O RF 2100
422 0 RF2422
698 0 RF 2698
453 0 RF 2453
464 O RF 2464
499 O RF 2499
530 @ RF 2590
619 Q  RF 2610
698 O RF 2698
732 Q  RF 2732
1,82k RF 3182
1,58kQ  RF 3158
3,24k0  RF 3324
2,56k RF 3255
4,99k0  RF 3499
9,31k RF 3931
13,3k0  RF 4133
9,63KkQ  RF 3953
10,0k RF 4100
14,7k RF 4147
20,0k RF 4200
30,1k RF 4301
31,6k} RF 4316
35,7k RF 4357
39,2k} RF 4392
49,9kQ  RF 4499
68,1kQ . RF 4681
221kQ  RF 5221
1MQ  RF 6010
990kQ  RF 6016
560 k0
768 kO
18k RB 4180
1kQ  RB 3100
12kQ  RB 4120
3%0k0  RB 5390
BC107 VB 0032
BCW828 VB 0578
2N3702 VB 0038
BC177 VB 0071
2N 2453 VB 0551
U 232 VB 1002
LM301AN VE 0044
- VE 0017
LM310D VE 0023
CA3051 VE 0032
XC 1008
3—1



2426.3 Parts List

Components for top board ZG 0084:

c1 Electrolytic 1000 uF/ 16V
c 2 - 100uF/ 18V
cC 78 - 470 uF/ 40V
c8s - 4 uF/250V
C 14 Tantalum 1.6 uF/ 3BV
C 18§ - 0,47 uF/ 35V
C 16 - 2,2uF/ 36V
c 19 47 uF/ 8,3V
C 35-38 Ceramic 120 pF/400 V
C 44,47 - 470 pF/400V
C 49 Polycarbonate 8. 8uF/100V
¢ 50 - 0,68 uF/100V
C 62 Polystyrene 3,3nF. 83V
C 66 Ceramic 47 nF/ 12V
C 87 Polycarbonate 47 nF/260V
N 4 BCD Data Switch

o7 Relay

P 8 Trimmer Cermet lin. 22 k0
P g ‘ - 470 O
P 10,11 - - - 1 kO
Q 3.5 Si. TN4004 400Vv/ 1 A
Q 17-28 - BAX186 150 v/300 mA
Q 30 Zener ZPDB.6 5,3-59Vv/ 70 mA
QN - MZ716 11-13V/ 10 mA
Q 41 Si. BAX13 50V/180 mA
R 3 Carbon 1/78W  10% 10 MQ
R 7 - 174 W 8% 4,7 MQ
R 10 - - - 180
R 11 . - s n
R 32 - - - 470 0
R 35 - ~ - 820 Q
R 40-43 - ~ 1k
R 48 - - 1,2 kY
R 70-72 - - 5,6 kN
R 75 - ~ - 47 k)
R 80 - * B 22 kQ
R 82 - - - 27 k)
R 83 - - - 47 kQ
R 95,96 - - - 100 k0
R 98 - - - 220 k0
R 106,107 Metal - - 15,0 N
R 126 . - - 698 0
R 133 - - - 1 k0
R 136 - - - 1,13kN
R 139 - - - 2,21 K1
R 142,143 - - - 3,01k
R 145 - B - 5,62 k(2
R 148 . - - 5,11k}
R 148,149 - - - 7,15 k)
R 158,187 - - - 10,2 k0
R 164 - - - 31,6 kO
R 168-168 - - - 35,7 kQ
R 178 NTC 16k
3—2

CE 0309
CE 0310
CE 0417
CE 2034
CF 0008
CF 0027
CF 0022
CF 0023
CK 2121
CK 2470
€S 0388
CS 0388
CT 1544
CK 4471
CS 0401

NN Q037

0OC 0058

PG 3221
PG 1504
PG 2108

Qv 0237
Qv 0217
Qv 1108
av 1117
Qv 0223

RA 0028
RB 6470
RB 1180
RB 1390
AB 2470
AB 2820
RB 3100
RB 3120
RB 3560
RB 4470
RB 4220
RB 4270
RB 4470
RB 5100
RB 5220
RF 1150
RF 2698
RF 3100
RF 3113
RF 3221
RF 3301
RF 35662
RF 3611
RE 3715
RF 4102
RF 4318
RF 4357
AN 0009

< CE <K< CC L

Miscellaneous:

C

C 43-68

(o} e} =

XD /WD

23,24
28
30
39
40.41
42
43,44
45,48
47,48
49
50
51

12

33
49
686
1086

55

58,57

Siticon NPN BF 337
Op. Amp. LM 301 AN
FET N-channel NF 610
Voitage Reguiator LM 308 K

% . LM 723 CH
Dual Differential Comp. SN 72720N
4 x 2 input NAND-Gate SN 7400 N
4 x 2 input NOR-Gate SN 7402 N
4 x 2 Input Positive AND-Gate SN 7408 N
BCD te Decimal Decoder SN 74141 N

4-bit binary Up/Down Counter SN 74193

Hex Inverter SN 7416 N

Printed Circuit Board

Tantalum 33uF/ 10V

Ceramic 2.7nF/ 30V

Peak-Hotd/Reset switch

Slow-Fast switch

Power ON-OFF switch

Auto/Man. switch

Down, Up switch

Carbon 1/8W 10% 3.9 MO
- 1/4W 6% 560 O
- - - 1,2 k0
- - - 2,7k0

Metal < 1% 4,98 0O

Mains Transformer

Fuse O,1A for 220V
0,2A for 110V

Scale Lamps 6.3V

Power cord

Moving Coil instrument

BNC socket

DIN socket

Socket for scale lamps
Finger screw for do.
Mains Voltage Selector
Banana socket

Mains Voltage Connector

VB 0545
VE 0017
VB 1021
VE 0022
VE 0039
VE 0042
VD 0002
VD 0003
VD 0028
VD 0033
VD 0038
VD 0051

XC 1008

CF 0034
CK 3270

NN 0031
NN 0035
NN 0036

0J 0039
0J 0040

RA 0038
RB 2660
RB 3120
RB 3270
RF 0499

TN 0078

VF 0026
VF 0012
VS 1273

AN 0010
IM 0048
JJ 0130
JJ 0709
JO 0034
YM 0361
J8 0001
JT 6204
OA 0037

8.75



BRUEL & KJER it :
Naerum — Denmark Circuit and Layout Diagrams 2426. a

Amplifier Section
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