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Consisting. of;
Meter Circuit 2409 .1
Amplifier 2409 .2
Positions of Components  2409.3
Parts List 2409 . 4
Circvit Diagram 2409.5

All the tolerances and the adjustment procedure are the same for type 2409 as well as for type 2416, which har the come slectri-
ral specifications but is equipped with a frant plate for 19" rack moumting.

Removal of the Metgl Case .

After removing the nuts at the back of the ‘nstrument . it is possible in slide the chassis and the front panal ovi of the case.

Trouble Shooting.

If the reason for a fault is not an obvious one such os o dead tube, b rlkan down resistor, blcwn or disconnacted fuse atc , then
first test the voltages of all the tubes and zompare tham with the ~lages shown in the circuit diagram in arder to localize the
defect. Should this method of finding the faull prove unsuccessful 1hen check the instrumant by adopting the method described
in the adjustment procedure. When the touhle has been found and remadied, the voltages and odjuetments whirh are influenced
by the remedy must be checked.

The tolerances stated in the instructions can only be used as a guide for adjustment and contral, but any devintion: must not be
corrected without being sure that the toleiances of the instrumenis weed for making the adjustment are <o tmall oe to bave noip~
fluence on the measurements.

The instructions in this Manual are given puiely as a guide to the service of equipment with minor faults. Some faulis, as f.j.
small deviations in tolerances require for their comrection special cantral squipment and extentive experience, and in these co-
ses it is necessary to send the insirument to the foctory.

Hote.

The three anticlockwise positions of 1he METER SWITCH give the <maller damping of the indicating meter designated sither as
LOW DAMPING or VU DAMPING.

The three clockwise pasitions give the higher damping of the indicoling meter designated either as HIGIH DAMPING or SLOW.
In the following text the terms HIGH or LOW are used to express these METER SWITCH positions.

instruments necessary for servics ond repair.
Multimeter (50 pA}

Requency Analyzer Type 2107.

Beat Frequency Qsciliator Type 1022

{Beat Frequency Oscillator Type 1013)

6. 64
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Meter Circuit
valid from serial no. 144497

[ TR XY

* r

].1.Mechanical Zero-point
METER RANGE: " Off"

. 1.2 .Electricgl Zero-point

METER RANGE: "10 v"
METER SWITCH: "RMS low"

1.3.Dynomic Characteristics

METER SWITCH: "Average [ow"
METER RANGE: " Off"

1.4. Sensitivity

METER SWITCH: "RMS low"
METER RANGE: "Off"

1.5.Check of Meter Swiich

a.METER SWITCH: "RMS low"
METER RANGE: "Off"

b.METER SWITCH to "Average low"

¢ METER SWITCH to “Peak low"

2409.1 - 6.65

Adjust for D with no power on.

Check that the pointer is still ot 0. Tolerance: 1/2 pointer *width" .

Frequency: 1000 ¢/5. Adjust the input voltage for o 9 V deflection on type
2409. The inputsignal is switched offand on, and the overswing is checked.

Deflection on type 2409: 2.05-9.20 V.

If necassary change value of R 49,

Frequency: 1000 ¢/s. Adjust the input voltage for a 10V deflection on
rype 240%. The input voltage should be within 8-11 V.

Possible reason for fault: defective diodes Q 4 - Q3 7.

If cold cathode tube V 8 is dark change both V 8 and V 4

Whenever V 2 or V 4 is replaced P 4 shouid be adjusted to Vk (pin 2, V 4)
is 110 Vd.c.

Frequency: 1000 ¢/5s. Adjust the input voltaoge for a 15 dB deflection on
type 2409,

Defiection on type 2409: 14.9 - 15.3 d8.,
If necessary adjust P 5.

Deflection on type 2409: 8.5 - 19.5 dB.
If necessary adjusk P 5 and repeat item b.
Also check a-b-c at 20 c/s in position "high".
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METER RANGE: "10 mv™
METER SWITCH: “RMS low"

2.2. Reference

a. METER RANGE: 10 v*
METER SWITCH: "RMS low"

b. METER RANGE to “Ref®

2.3. Frequency Response 20-1000 c/s.

METER RANGE: "10 mV"
METER SWITCH: "RMS high"

2.4. Frequency Response 1000 - 200.000 c/5

a. METER RANGE: 10 mV,
METER SWITCH: "RMS low"

b. METER RANGE to 100 V.

¢. METER RANGE to 1V,

2409.2 - 4.45

Amplifier

valid from serial no. 144497
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Input signal: 10 mV 1000 c/s.
Deflection on type 2409; 10 V.
If necessary adjust P 1. (Sen.Adj.}

If impossible to adjust to full scale deflection, check voltage on the OUTPUT
socket: B=-11 V.,

Possible reasons for fault: dafective tubes V1 - V2 -V 4

Whenever V 2 or V 4 is replaced P 4 should ba adjusted to "'ufk { pin 2, V 4)
110V d.c.

Input signal: 8 V 1000 ¢/s.
Deflaction on type 2409 should be 8 V, if not check item 2. 1.

Deflection on type 2409: 8 V (red line). If necessary odjust P 3.

Frequency: 1000 ¢/s. Adjust the input voltage for o 25 V deflection on ty-
pa 2409 {on 0 - 30 V scale).

Vary the frequency from 20-1000¢/s.
Deflection on type 2409:24.5-25.5 VY {on 0 - 30 V scale).
If necessary adjust P &

This can only be checked by means of a high frequency oscillator type 1013
cannected to the INPUT socket. |
FEuen:y: 1000 c/s. Adjust the input voltage for a 9.8 V deflection on type
2409 . :
Change frequency to 200000 c/s.

Deflection on type 2409:9.4-10 V.

If necessary adjust C.31.

Frequency: 1000 ¢/s. Adjust the input voltage for a 9.8 V deflection on
type 2409,

Change frequency to 50.000 ¢/s.

Deflection on type 240%: 9.6-10 V.

If necessary adjust C 32.

Frequency: 1000 c/5. Adjust the input voltage for a 9.8 V deflection on
type 2409,

Change frequency to 50.000 ¢/s,

Deflection on type 2409: 9.56-10 V.

If necessary adjust C 33.

Change frequency to 200.000 c/s.
Deflection on type 2409: 9.6-10 V.
If necessary adjust the metal wire across R 41 and check item b and ¢ again.
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2.3, Output Impedance

METER RANGE: *10 v
METER SWITCH: "Peak low"

2.6. lnput Impedance

METER RANGE: "300 mV™
METER SWITCH: "RMS low"

2.7, isa = Hum

METER RANGE: "10 mV"
METER SWITCH: “RMS high"

2.89. Distortign

METER RANGE: “300 mv™"
METER SWITCH: “RMS [ow"

2.9. Overdrive
a. Turn the METER RANGE slowly
through all pesitions.

2409.2 - 6.65

Frequency: 1000 c¢/s. Adjust the input voltage for a 18 dB deflection on
type 2409, Load the QUTPUT socket with a resistor of 1000 G2,

Deflection on type 2409: 17.6 - 18 dB

If necessary adjust P 4,

After adjustment check that the d.c. voltages on Vi r V 4 is within 100-120 V.

Frequency: 50 ¢/s. Adjust the input voltage for a 20 dB deflection on type
2409 .

Insert a screened resistor of 10 MQ in series with the generator.

Deflection on type 2409: 13-15 dB.

The apparotus should be inserted into the cabinet and connected to ground.

a. Open input: adjust potentiometer P 2 for min. voltage on the QUTPUT
socket. Tolerance: max. 100 mV.

Possible reasons for foults: defective tube V 1.
no electrical contact between the differant

parts of the instrument howsing.

b. Short-circuited input: Tolerance max. 20 mV
Check all positions of METER RANGE switch.

Distortion down to around 0.5% con be measured with type 2107, Lower
distortion measurement requires the use of a filter type 1607 connected
between type 2409 and type 2107 for rejection of the fundomental frequency
and a filter connectad between type 1022 ond type 2409 to ensure that the
distortion of the input signal is lower than 0.01%. f these filters are avail-
oble check limits:

Input signal: 300 mV 1000 /s
Distortion max. 0.18% at 2000 /s
" " 0.05% at 3000 /s

Open input: deflection on type 2409 must not excead 1/3 scale deflection.

Possible reasons for fault: defective C 2
Leckage current in C2 max. 0.2 pA ot 20V d.c.
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2409.a

2409.4 = 4,47

Nerum - Denmark Partse-List
valid from secial no. 18464546
COMPONENT TYPE STOCK CRCUIT COMPONENT TYPE STOCK CIRCUAT
REFERENICE DIAGRAM REFERENCE DIAGRAM
REF. REF.
CAPACITORS: - PRECISION RESISTORS:
Electrolytic 4 yF/250 V CE 2034 ¢ Corbon film 172w, 5% RK4S2.2 Q R
. 40 pF/150 V CE 2038 C7.8 - - " RK ) k) R4
" bipolar 25yF/ 35V CE 0412 cs " RK 1.0) KO R 43
. 2 x 100 uF/250 V CE 2989 C9.10 . " " RK 3.15 k2 R 45
. 840 uF/ 16V CE 0209 C13.14 . - . 10 E ::
" 16 pF/ 63V CE 0504 C2.27 " _
‘ 50 ¥/ 50V CE 0303 Cé - , M :: !iﬁ; g ::
. 30 uf/ 25V CE 8965 C15 . " . Rk 8.9 12 RS
. 200 W/ 6V CE 8944 C1.12 ’ - " RK 17.6 k2 R 32
" 8 pf/320 V CE 0802 ca " . . RK 197 k0 RS2
Coromie ATPE/A0V €K 0470 c29 . . K e sn R
[ ]
27 pF/400 ¥ €X 1270 c30 . TW2io.5% toMQ RH 0100 R4}
Metallized poper 16 pF/160 V CP 0005 c2 5
. i
Pol ' Y cs 0025 C 26 LBE:
w m::ﬂm{zm Vv CS OM7 C 25 Twintriods ECCEYN 200G VA 0012 vi
. 470 aF/250 V cs 0023 C 24 Pentode ELSS/6DLS VA 0026 V4
. 47 nF/400 V cs 0109 c2 F-m:rh EF184/5E )7 VA g v:
Stabilizger OAZ VA vV
Polystyrene 180 pF/200 V cr cn
- 21,6 nf/200 V cr W ¢ Cold cathode tube 90 ¥ "‘::; ::
Triwmer 0.7 -3pF/40V €V 0113 ca.m Fuse 1 Amp. v
" 3 - 30 pF/400 V CV 7864 c 2 Pilot lomp 6.3V/e.25A VS 1273 Ve
POTENTIOMETERS: PRINTED CIRCUIT:
Pot.m. corbon 1 &1 lin, PG . 2100 P2 " XC 00
"o 5 k2 lin. PG 2500 PS . XC 0013
. Wire-wound 3 kf2 lin. PG 2504 P3 Printed circuit  XC 0228 with comp, 2409 bi. 805
" corbon 100 I} lin. PG 4102 P4 " XC 0010 * 2409 bl. 808
. 1M lin. PG 5102 Pé . X orn - oot 80
RECTIFIERS: MISCELLANEQUS:
Gun:miu: dieda 150V Qv 0020 Q 4-7 Powar cord. ELUR. AN 0008
QA23 Qv 0083 Q2.3 Powsr cord. USA AN 0006
. OA79 Qv 0078 Ql .
Zoner diode &BVIIN Qv 1106 Q8 Rubber foot (only for 2405 DF 7007
RESISTORS: Moving coil instrument 200 pA IN 2409
Wire~wound 2W 7K RO 0803 R2 Cooxial jock 1 ons
: éWZi0 RO %0 k3 Coaxicl pug » e
" 1/3W RK o0.BMQ R25 ;
Cabon il 1/9W 2 10% RK 100 0 R} Jock for e Tt
. Ti1awt wm RK 125 O  R10 zz:“ﬂi _,-'3 E:
. "~ 0 RK 160 @  RM) :
* . . RK 200 Q@ R1I13 Cabinet {only for 2409) KQ 2409
. . " RX 1 Kk R4
. . . R 35 ko R 12 Front plate (only for 2416) FA 2416
» " . RK 5k R2 Attenuator switch {anly for 2409) OR 2409 o1
. " . RK 6.3 kO RSO Attenuater switch {only for 2416}  OR 2416 o1
: - :',E g:“g :gm Mater switch {only for 2409) OS 2409 o2
N T e X me e Mater awitch (only for 2416) Os 2416 02
" 12w ¢ RK 160 \Q R 24 Power voltage selector OA 0012 03
| [} |
» .. i Bokelite knob (only for 2409) SN 0807
. . . K 26 na R 29.30 Bakellte knob (only for 2416) SN 0814
" IW+ - RK 100 kO R 31 Power troraformer TN 8924 T
" 172wt s RK 71 RI3
. > . RK W1 ) RI1é
" " . RK 20 kQeooR 49
. . L RK 100 0 R 22
« 1awtion RK 50 O R4
. » " RK 100 R32
. " " RK 13.2 k0 R33
. . " RK 50 KO R19
. . . RK 315 K RZ7
' " . RK S00 KO R 2%
" - . RK S5MO  R28
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~OMPONENT TYPE

CAPACITORS:
Efectrolytic 4 yF/250 v
. 40 uf /150 v
" 24 uF/ 25V
" 2100 pF/350 v
Y 500 yF/6-8 V
" 14 uF/450 V
" 16 uF/ & Y
i 50uF/ S50V
" 200 uF/ 4V
) 8 pF/320 V
Ceramic 4.7 pF
1l 2? FF
Metallized poper 16 uF160 V
Polyester 1 pF/ 250V
" 220 nF/ 250V
n 470 nF/ZSD v
" 47 aF /400 V
Polystyrene 180 pF/200 V
" N .6nF/200 V
Trimmar o.7+3 pF/400 V
“ 3-30 pF

POTENTIOMETERS:
Pot.m. wire—wound 500 /2w

Pot.m. carbon 1 2 in.
. " 5 kL2 in.
" “ 200 I£2 lin.,
" " 1M2 13,
RECTIFIERS:
ermonium diode 150 v
* CABS
" CM??+
Zener diode &£.8v - 108
Silicon diode 1000V,/0.15A
RESISTORS:
Wire-wound IW 7k
" AW 25k

]| Iﬂw

Carbon film 1/2W > 10%

II
M
n
]|
]|

# ¥ ¥ B 8 & a2 % F R ZF X

" W

" 1/2W = 5%

n " an

" 12w <100
PRECISION RESISTORS :
Cotbon Film  1/2W = 0.5%

H o

T

2400 .4 « 345

STOCK CIRCUIT
REFEREMNCE DIAGRAM
REF.
CE 2034 C1
CE 2038 C7.8
CE 3520 C5
CE 2989 C9.10
CE 0201 C13.14
CE  AB44 C4
CE 0504 C2.27
CE 0503 Cé
CE B9d4 Cc11.12
CE 0802 C3
CK 0d70 < 29
CK 1270 C X
CP O0D5 <28
cs 0025 C 26
cs 007 C 25
CSs o021 C2
s 010y €23
cT 0233 C 21
CT 2% cC 22
Cv 0n3 C 31 .32
CY 7864 C 33
PG 1501 P1
PG 2100 P2,3
PG 2500 PS5 °
PG 4201 Pd
PG 5102 P&
Qv 0020 Q 4-7
Qv 0085 22,3
Qv 0078 Q1
Qv 1104 a8
Qv 0023 Q¢
RC 0803 R 2
RC 0900 R 3
RK 1.4 k) R 12
RK .8 M R 25
RK 100 Q@ R 1
RK 125 Q R 10
RK 160 0 R 1
RK 200 Q R i3
RK 1 k{2 R 14,20
RK 6.3 kQ2 R S0
RK 20 kL) R17
RK 50 kL2 R 18-1%
RK 100 k2 R 22
kK 125 kO R 21
RK 160 kG2 RZJ.24
RK 315 ki R 27
RK 2 MR R 26
RK 3 ME) R 28
RK 25 At} R 29.30
RK 100 k2 R 3
RK 7 k) R15
RK  12.5 k2 R1é
KK 20 k()= wap 49
RK 5 O R4
RK 442.2 0 R 47
RK 1 k&2 R 4%
RK  1.001 kQ R 4)
Rk 3.15 kQ R 45
RK 10 kQ2 R 44
RK 101 k2 R 42
RK  2.66 kQ R 4B
RK B.9 kf2 R 51
RK  17.46 kQ R 52
RK  19.7 kD) R 533

COMPONENT

Carbon film 1/2'W M 156

] L[] n H

o 1wl o.5%10M0
TUBES:
Twintriode 12AX7(ECCH3)
Triode=Pentode SUB(ECFB2)
Stabilizer ({OA2)
Cold cothode tube {3L)
Fute | A
Pilot lamp

PRINTED CIRCUIT:

Printed circuit

Printed circuit XC 000! wirh comp.

Xcoolg »
XC 001 "

MISCELLANEOUS:

Power cord. Eur.
Power cord . USA

Rubber foot (only for 2407)
Spring for tube

Mater

Coaxial jock

Cooxial plug

Jack for grounding

Sockst for ¥ 1, V2
Socket for V3

Cabinet {only for 2409}
Front plate {only for 2418)

Attenuator switch {only for 2409)
Attanvator switch {only for 2416)

Meter switch (only for 2409)
Meter switch (only for 2416}

Powar voltage selecior

Bakelite knob (only for 2409)
" (only for 2418)

Power transformer *

STOCK CIRCLAT

REFEREMNCE DIAGRAM
REF.

RK 23.7 ki R 54

RK 34,3 ki R 55

RK 49 k02 R 54

RH 0100 R 41

va  0QN2 V1

vA 0014 Vv 2

vA 0037 V3

VA 0072 V8

vF 0008 v7

VS 1271 vV 4

XC Dao

XC D0no

XC Dl

2409 bl.805

2409 kil . 808

2409 b1, 8509

AN 0005

AN 000&

DF 7007

DL 0025

IN 2409 |

J) 03

JF 0018

T 6204

N N2

JV 7505

KQ 2409

FA 2414

OR 2400 O

OR 2414 | o1

05 2409 Q2

05 2414 02

oA 0012 O3

SN OBO7

SN 0814

TN B928



