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I. APPLICAT lON 

The level meter Type D 349 is a small and 
handy device which is independent from ex­
ternal current sources for up to 500perating 
hours. This device lends itself panicularly 
weil for level, attenuation (overall atten­
uation) and gain measurements on trans­
mission systems and their units of equipment. 
lts frequency range comprises the VF tele ­
phone channels (3 00 to 3400 Hz), program 
channels (30 to 15,000 Hz), the spectra of 
electro-acoustics (30 to 20, 000 Hz), stereo Fig. 1 Level meter Type D 349 with 

transmission (30 to 53, 00 0 Hz), and the base­ plug-in storage battery 

bands of various carrier systems. Type D 466 
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Further advantages are the approximately rms response to the measuring voltage (i. e., 
sufficient measuring accuracy with non-sinusoidal voltage waves, a measuring accuracy 
that is widely independent of external influences (e. g., temperature fluctuations) and 
applicability as measuring or detector amplifier. 

The plug-in storage battery Type D 466 used as current source contains a permanently 
mount ed charging unit; it is to charge the battery from ac mains with nominal voltages 
bet\ifeen 110 and 240 V. 

A leather case Type B 17 (Fig. 2) can be obtained for protection and transportation. 

Together with the level oscillator Type W 330, a handy audio measuring setup is ob­
tained with which even impedance magnitudes between 30 Q and 10,000 Q can be meas­
ured. Both devices can be accommodated in the portable case Type B 16 together with 
th e acc essories (Fig. 3 ). 
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Fig.3 

Fig.2 Level meter Type 9 D 349 and 
Level meter Type 9 D 349 level oscillator Type 9 W 330 
in leather bag in portable case 9 B 16 5 



II. ELECTRICAL DATA 

Frequency range • • • • • • • • • • • • • • • • 30 to 30,000 (100, 000) Hz 

Level measurement 

Measuring range, as referred to the O-dB (O-Np) mark 
of the instrument, can be switched in steps of 
10 dB ( 1 Np), 

for voltage level (Eo = 0.775 V) 

for power level ( P = 1 mW) •• • 

as referred to Z = 

o 
•••••• 


Minimum measurable(readable) level 


Voltage range, can be set in 9 steps 

(as referred to full-scale deflection) 


Minimum measurable (readable) Valtage 


Measuring error at +200 C, 800 (1000) Hz, 
for measuring range and instrument deflection OdB 

( O Np) • • • • • • • • • • • • • • • • • • 
additionally in the case of temperature devi ations 
between O and 450 C as referred tO +200 C • • • 

Additional divider error 
Additionally, when measuring ringing voltage 

500 / 20 Hz • • • • •••••••••••• 

Frequency response of the indication, 
as referred to 800 ( 1000) Hz at +200 C 
in the range of 300 to 4000 Hz ••••••• 
intherange of 30 to 30, 000 Hz 
intherange of 30 to 100,000 Hz • 

Input impedance (balanced) 
can be switched to •••• 

Calibration, referred to: 

OdB ~ 0. 775 V ONp ~ 0. 775 V 
OdB m ~ 1 mW 
(across Z) 

- 50 to +30 dB 
- 50 to +30 dBm 
600; 900 n 
- 60 (-70) dB 

3; 10 mV to 30 V 
1 (0. 5) mV 

+0. 1 dB 

+ 0. 15 dB 

+ 0. 3 dB 

+ 0. 05 dB 
+0.2 dB 
+ 0.5 dB 

600; 900 n 

- 5 to +3 Np 
- 5 to +3 Npm 

600 n 
- 6 (-7) Np 
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.2:0. 01 Np 

+ 0.5%1100 C 

.2:0 .015 Np 

~ 0. 005 Np 

~0.02 Np 
.2:0 . 05 Np 

250 kn ll150 pF 
600 n 
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Balance-to-unbalance ratio (common-mode suppression) 

up to 400 0 Hz • • • • • • • • • > 50 dB >6 Np 

up to 15,000 Hz • • • • • • • • • • • • • > 40 dB > 4. 6 Np 

Measuring frequencies • • • • • • • • 200 to 4000 Hz 

Impedance range, Ciln be set in 5 steps 

(as referred tO full - scale deflection) • " " . " . . . . 100; 300 to 10,000 O 

Minimum measurable value " " • " • " " 30 n 
Measuring error, as referred to full-scale deflection 

up tO 5000 O • +5'10 
above 5000 O +10%. " . " 

~=:_~s_~!l2E~i!~~r_ 
Maximum gain with termination into 600 O approx. 30 dB (3 Np) 
Maximum perrnissible output voltage 100 mV 

InternaI imped ance • • • • • • • • • • approx. 600 O 

8 

~ 0. 5 mV Noise voltage at the output (input terrninated into 600 O) •••••••• 

Input current with a battery voltage of 11 V •••••••••••• approx . 4 mA 

~Y_i~~}~~_ ~~uJ~.-.i~_~ ~C:r~E>_e_ ~~ ~t~~~ _~~e~_~ _~6_63 
Operatir,g hours without recharging • • • • • • • • • • • • • •• approx. 50 ho urs 
Charging time on a 220 - V mains after 20 hours ofcominuousoperation . approx . 8hours 

Power supply for charging •• • • • • •• 110 tO 240 V; 47 tO 63 Hz; a pprox. 5 V A 
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III. FUNCTIONING AND LAYOUT 

Refer to Figs.4 and 5 in the text, and circuit diagrams Rel str ••• in t he annex 

The level meter i s composed of the following groups; 

Input with impedance switch, first divider, preamplifi er, second divider, detector am­
plifier, output , c alibrating oscillator. plug -in stor age battery. 

The transformerless ~r:.I:~t_ "-:;:.-.- of the device is floating and balanced. The device has 
two elLctrically i solated shields, an inner one which is connected to the b-wire of the in­
put jack, and an outer one connected to the c-wire. 

With the ~~~9!lEJ.~~_:~_t~!t_~~ the high input-impedance can be changed to 600 n, on the 
model c alibrated in decibels als o to 900 Q. 

In the ~~t_and ~~~ _d!:Y~~~:.s_the sensitivity of the level meter i s in accordance with the setting 
of .measuring range switch SI. 

From the 1st divider t he voltage lUldertest is applied to the .e~e_':.~p!~f~~r which is designed 
asimpedanceconverter. Twotransistor stages(Tsl and Ts2)operated in agrounded-collec­

Fig.4 Basic circuit diagram 
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tor configuration are connected in series. They make possible the high input impedance 
of the preamplifier. Limiter diodes Grla, b and Gr2a, b protect the transistors against 
overvoltages. 

The ~~~~<:.t.?:_a_~p!~f~~~ raises the vOltage under test to the value required for the detector 
circuit and the earphone output, It consists of a two-stage intermediate amplifier (tran­
sistor Ts3, Ts4) and a final amplifier (transistor TsS). 

The dc -coupled transistor Ts3 and Ts4 of the intermediate amplifier operate in a grounded 

emitter configuration. Feedback from the fourth (Ts4) to the third stage (Ts3)ensures that 
the gain remains constant and is flat in the desired range. The gain can be varied by means 
of potentiometer R34 ( 'Y ) in the feedback path. 

The final amplifier consists of a transistor stage operating in a grounded -emitter con­
figuration (TsS) which is connected in current feedback via resistor R46 at the emitter. In 

the case of the decibel model the gain is varied by means of the function switch S2 for 
measuring power levels across Z = 900 Q. 

The detector circuit is designed for approximate rms response to the amplified measuring 
voltage; in addition the amplifier has a wide overloading margin. In this way the indica­
tion errors remain low even when the measured waveform is far form sinusoidal. 

In position .. q "of S2 the instrument is short-circuited and the amplified voltage applied 
to the output jacks. With an internal impedance of approx. 600 Q the gain is approximately 

30 dB (3 Np) with termination into 600 Q. 

The ~~!.i~:~~~g_o_s::!~l~!~~produces the constant ac vOltage required for calibration. It con­
sistS of a single-stage oscillator circuit (Ts6) which oscillates at about 2.5 kHz. With the 
Zener diode GrS connected across the tuned circuit the calibrating voltage is kept constant. 

As current source, a r~ujS_-_i~_ ~~0!~~~_ ~~~~!Y_ !: Y_S~9' It contains nine nickel-cadmium 
alkalinecells whose nominal voltages amount to 11 V, and is inserted into the level meter 

for operation. 

For charging, the plug-in storage battery can be connected to any Schuko three- wire safety 

plug (110 V to 240 V ac) via a built-in charging circuit. 
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When SI is set to the position BATT, the voltage of the plug-in storage battery is applied 
via a series resistor to the panel meter for indication. 

The switches, calibration conuols, connecting jacks, indicating insuument and battery 
holder are 1TI0unted on a plasdc baseplate (mounting board). The amplifier subassembly 
with the calibrating oscillator is designed as circuit board joined to the mounting board 
by means of spacer studs. 

The casing of the devke consists of the mounting board as front panel. a metal frame and 
a baseplate. The whole structure is screwed at the bottom bv means of four slotted 
nuts. 

Tb facilitate reading, the devke can be tilted by 2,')v from the horizontal IJV~HLVll means 
of a metal handle to be sWllng out of the 

;. " 

IV. 	 INSTRUCTIONS FOR USE AND NaTES ON MAINTENANCE 
Figs.l and 5 

1. 

storage battery must so be inserted that the pull strap snaps inta the corre­
spring on the device. the device. For this purpose. switch S2 

must be turned c10ckwise from" 9 "; the black field below the swi tching knob becornes red. 

To check the plug-in storage battery, switch SI must be set to position BATT: on the 
neper model, switch S2 may be set to "QO •• or "Z" (600 1:1), "00 ". "Z" (DOO (t). When 
the indication on the instrument is below the black bar BATT or if it visibly drops when 
switch S 1 is set to " "''', the banery is nearly empty. 

For charging. the plug-in storage banery must be pull ed out of the level meter and plugged 
inta a Schuko three-wire power outlet (Il O to 240 V ac). For charging on an ac mains with 
other connector types, a Schuko coupling block is supplied to which anyother type of plug 
can be connected by way of an intermediate Une. The time required to fully the 

]5 

, nominal valne of capacitance (1 pF 1 \lllf 10"J:? F}1000 pF 

tolerance of the. nominal capacilance+2W/o 	 • 
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•••• 

llickel-cadInium cells of a plug-in storage 
V'oltage available. 

S:!I~~J~~n.K !~~~~ 

Mains voltage 
in V 

110 
130 
220 
240 

Charging time 
to fully charge 
a nearly empty 
battery. 
a pprox. hours 

42 
36 
21 
19 

battery Type D 466 depends on the mains 

Charging time Max, permissible 
after a pprox. exceeding of the 
40 hours of charging time 
discharging. 
approx. hours approx, hours 

16 30 
14 25 
8 15 
7 14 

Exceeding of the specified charging time may lead to damage of the llickel-cadmium 
cells. If the condition of the battery is not known, the charging time can nevertheless be 

16 

.. -?­

1- ()(;. ( ) ()() () 
[] 

000 
-+­

no n 
u 

--­ -------­

NI' dB 

N/' /:Ol)/.I [,1 

'~~'-,,- ..~ 17:::' 

r_"_'('-':-'~-'--I!III:UI9 '" 

Fig.5 Front view, at the left: 
at rhe right: 

( ) 
v' jfj/,! '/il! fl/i,JU j()(/,(J 

JI"'~~ ',l',,'-!!-,~ fr:: 
~~.,...... , (PllllirffiUI ,,> .. <-nHa' f-:; ~ () 

1 J1 4 ( ) 

neper modd 
decibel model 

17 

l 
-u 

nominal value of capacitance (l pF 1 UUF 10 F)1000 pF 

lolerance of the nominal capacitance+2cp/o 
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chose n according to the above table (column "charging time aftel approx. 40 hours of 
discharge), provided that at least 12 ho urs have elapsed after completion of the last 
charging process. 

When the plug·in storage battery is fuUy charged, the level meter can be continuously 
operated for 50 hours. 

For the measurement it is recommended to nse shielded, balanced cords (depending on 
connecting possibilities) with either three·pole, shielded connectors at both ends (e.g., 
Type Relltg 546) or with individual banana plugs at one end (e.g., Relltg 703). 

2. Calibration 

Set switch SI to position" 'f' ". 

Switch S2 may be set to any operating position except" L\ ". means of controi R34 set 

the pointer of the instrument to the calibration mark .. 'f' ". 


... ~" 

3. ~<:a_s~E~n$_ 

a. ~~~~~~~_~?~~::g_,: !v!:~:':l'~;r!:~~s_ 

Choose the input resistance by means of switch S2 depending on thc type and termination 
of the specimen to be measured. 

Jn the position Z 900 fl (only with the decibel model) alllevei valnes rder to the power 
leve! of O dBm = 1 mW across 900 fl. In the normal case Z 600 fl, the power and 
voltage levels are eqnal. 

If the magnitude of the level under test is nnknown, set switch SI first to the most insen­
sitive range of +30 dBm or +3 Npm. Then apply the signal to the input jacks" -;>-e". and 
tum switch SI towards greater sensitivity until a well-readable valne is indicated on the 
instrument. The measured valne is obtained by adding np the valnes shown on the scale 
and set on switch SI. In adding tal<e inta acconnt the algebraic sign. 

To measnre voltage on the decibel model, proceed as with the level meaSllfement. 

1000 pF nominal value of capacitance (1 pF 1 ~~F lo-le Fl 

:20o,'a tolerance of the nominal capaeitance I 
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The position of switch Sl indicates (in V or mV) the measured value for full-scale meter 
deflection. Read parts thereof on the °to 100 or °to 30 scalc. 

b. ~PP!~c_<:~~'2_a!_p~!~<.:~~r_?~ .:I\Y_c!..i9_~!l.:~~i!~e! 

Apply the ac vOltage to be amplified to input jack" ...".... ... Set switch S2 to .. 00 .. or "Z" 
(600 Q). 

Increase the gain by means of switch Sl and control R:l4 only to such an extcnt that the 
pointer of the instrument is still within the scale range. The amplifier is then not over­
loaded and the output voltage not distorted. 

Now, switch S2 must be set to" q "and another earphone or measuring instrument (e.g. , 
an oscilloscope) connected to the jacks" q ". With termination into 600 Q the maximum 
gain amouilts to approx. 30 dB (3 Np). 

Since the inStrument is short-circuited when switch S2 is set to position" 11 ", the level 
meter, when used as an audio amplifier, can be overloaded without darnaging the in­
strument. 

c. !~P~::'~E1c~_~e_a_s:!E~~~~t~ 

Together with the level oscillator Type W 330 even impedance measurements can be 
carried out with the level meter D 349. 

Calibrate the level meter as described in section 2. 

Now, set switch Sl on the !~~~~_~~!~r_ Type D 349 to "-2 Np" (-20 dBm/l00 mV), and 
switch S2 to "00 -Q". 

On the ~<:.':.<:.I..~~c_i~~<~.t.?;Type W 330 set the level range switch S3 to the CW stop "10,000 Q". 

Connect the ~~c_i2::~'2 to jack" Q "of the leveioscillator. Connect the oscillator output 
and the level meter input by means of abaianced, shielded line (see chapter VII). 

Tum switch S3 of the leveioscillator back towards "lOD Q" undl the panel meter indicates 
as well readable dcflection. The Q-values set on S3 indicate the respective full-scalc 
values. Further details are contained in the description of the leveioscillator. 

-1<:: 
nominal vnlue of capacitance (1 pF ::-; 1 UvF 10 F)1000 pF 7 

tolerance of the nominal capacitHUCC~2CPlo I 
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Note: 	 In order not to discharge the storage battery more than necessary, the level 
meter must be turned off immediately after completion of the measurement. To 
do this. switch S2 must be turned to .. "; the red field then becomes black• 

• 
4. Notes on Maintenance 

Theniekel-cadminm cells in the plng-in storage bctttery are gas-tight and need no main­
tenanee. They withstand approximately 300 charging cyc1es which, when 
(see Instructions for Use) a mount to approximately 10,000 operating hours. When the 
capacity goes noticeably down, the needs early renewal. The way is to 
use aspare storage battery and to return the old slide-in chassis to the for repair. 
However, it is not difficult either to the cadmium cells of the plug-in storage 
battery. The relevant instructions are contained in chapter V (FallIt Location and FallIt 

section 7. Instructions, how to examine the charging circuit of the battery 
are contained in section 5a of the same chapter. 

Plllg-in storage batteries which are not discharged in the device shonld be recharged every 
12 months; this safegl1ards the usability of the cells. 

The switches contained in the level meter are self-c1eaning, requiring no special main­
tenance. must not be treated with any fatty or fat-dissolving agents (including all 

available protective and cleaning agents for contacts). 

2~i 

, 	 -lZ 

nominal of capacitance (1 pF ~~F 10 F)
1000 pF 

tolerance of the nowinal capacitancc 

""""'T'Y'n • .,dl-.l", "1"'>'''1"<I?-;''O' r1r'. vnlt';\.oe 
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V. 	 FAULT LOCATION AND FAULT ELIMINATION 

Figs. 1,4,5, parts list, circuit diagrams and wiring diagrams 

Note: 	 The leve! meter D 349 is ~~l!~~e:.-shielded. The "inner" shield, which is con­
nected to the b-wire of input jacks "~", is made up of the inner shielding 
the metal for the plug-in storage battery and an insulated metal foH applied 
to the rear 

The "outer" which is connected to the c-wire of input jacks to~,. consists 

of the front the metal sheet covering and the rear panel of the casing. 

These two shields must not be interconnected. 

1. 	 Y!:~~~~P~~!~o!: 

orten, 	trouble spots can be detected by a mere visual inspection. 

For this purpose the devke must be opened: 

The slotted nuts countersunk in the rubber feet at the bottom of the level meter must be 
screwed out. Remove the cover and the molded plastic frame. Now the circuit board can 
be swung out and the circuit is well accessible for locating and eliminating faults. 

All joints must be checked as tO their stability by means of tweezers. 
connecting cable of the drcuit board. 

check the 

2. S:.?.?!~~~E~~!~!-.?~~!~~~~L~e~ns ~~ a.?_~~g:~~~e_ 

Connect an earphone ( == 2000 Q) to the .. d .. of the el1erglz;cl.. 

must be set to" el "). and track down contact faults 
S2 

appears only very vaguely, an (e. g•• an effident D 349 devke or another level 
meter with amplifier output) may be put into circuit between the faulty level meter and 
earphone. 

nominal v,lue of cap,ciunce (1 pF c 1 ~~F lO-l" F)1000 pF 

tolcrtince of the nominal c:lpacitance+20C1rJ 	 • I 
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In the various positions of level range switch S 1 only certain parts of the circuit are active. 

The fault can be tracked down by sUitable selection of the switch positions. 

a. 	 Switch SI must be set to .. .".-", switch S2 to" Wn. The earphone must be plugged 
inta the jacks" q". The following milts will then be active: oscillator, 
Jstdivider, preamplifier, 2nd divider and detector amplifier with all transistors Tsl to 6. 

b. 	 Apply the measuring valtage (frequency in the range of audibility) to the input jacks 
.. ~', set 52 to n 00 n, and establish about full ~scale deflection by means of SI; then 
plug the earphone into the jacks" q .. and set 52 to .. L~ ". Now thc circuit 
and all sections of the circuit stated under a., except for the oscillator, 
are in operation. 

Of great help in contact-fault location is use of the comact fauIt locator, 
even allows accurate detection of sudden level changes as small as 0.01 dB 

2() 

., Fault Location Means of Instruments'J. 

FauIts can best be tracked down by means of measuremems. important meas~ 


have been entered in the circuit Jiagrams and the assocLned data 

in a table. With thesc circuit diagrams anJ the subsequent testing and instructions, 


and trackinl! down of fauIts is facilitated. 

instru ments required: 

measuring instrument for dc ( 50 knIV), 
e. g.. SiernellS IlA ~Multizet meter ~\:s I.lS1 No. 2~11252 

Level oscillator of hil!h level accuracy, 

c. g. • • • . . . VJ 25 
or level oscillator VJ 217 

with calibrating level meter, e. g••• D 322 

Levcl meter 
with input impedance ~- 100 kil, e.g.. D D 

or voltmeter, e. g•• U 

nominal value of capacitance (1 pF 1 ppF = 10-J~ F)1000 pF 


!2r1'/, 
 tolerance of the nominal capacitance 

",,,, .. rn;,,,,,H~l., n ....... r ....~infl ri<, vnl't:HTf': 
I 
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·1. 	 FallIt Location 

Note: 	 To protecl thc traRsistors, disconnect the iron from the mains while 
actually soldering. 

a. 	 In position BlITT of switch Sl: no indication, or indication too low. 
In Dosition" " .. of switch Sl the indication slowlv decreases: 

as describcd in the Instructions for Usc. If the indicltion 

storage slide-in chassis according 10 the te3ting 
instrllctions of section 5a. 

b. 	 The indication cannot be adjllstcd to OdBm (O Npm) when switch Sl is in position" 'Y": 

Apply standard leve! (J dB ~ 0,775 V to jack" ., .. W. Switch Sl must be set to O dB 

(O Np), switch S2 tO 0<:' (Z 600 fl). 

If, now, the indicatiol1 can be set to O dLl (O Np), check the calibrating oscillator 
aceording to section 5b. 

If the indication canl10t be set to OdB (O check whether approximately -2~l dB Np) 
can be measured at the amplificr output" I .. by rneans of the leve! meter. Switch S2 

must be set to" [l .. for this pUIpose. 

If the valne mCi1snred is correct, check the detcetor circuit according to scction 5d, 

If the valuc measmcd hCilvily deviates from the nominal valne, check the amplifier ac­
cording to section 5c. 

5, 	 T~~~i~lg_ ~~!r:.~e_t~,!~~ 

a. 	 P~l~8.-i~l_ ~~O!~g.:_~ ~~t~~:~ 

Remove the screw at the top (pull and 
at one side (rh!. G) ilnd solder a GO()-Q resistor ( W) to the dc output 

Note: 	 Firn check thc resistor with an must be Jone cilfcfully. Werc 

the battcry disconl1ectet! and the dc output open, tbc full mains VOltage would 
ilppcar ;1CroSS rectiflcr Gr2. Conncct the slide-in chassis to a ::;::;O-V mains and 
rneasure the voltage across this resistor by means of a high -resistance l1111lti­
range instrument, 

.. l:.!,. 
nominal valne of capacitance (J pF 1 ~~F 10' F)1000 pF 

tolerance of the. nominal capacitancc.:':200/, 
_~_~~~~H. 1 .... ~"' ........ .,r>.... ,;1 "",l-'''tTA 
l 



Caution: full mains with to 

10 V must be measured. If a different inJicatioIl is 0I1tained, 
')roceed as foUows: 

Disconncct the plug-in storage battery from tbe mains. Check the individual rectifiers 

roughly by means of an ohmmeter. With the Siemens pA -Multizet meter a resistance of 
approx. 50 k(:; should be measured in the forward direction of an undamaged rectifier in 
the positioll "n x 1000"; in the baekward direetion the pointer must not be defleeted at 

all. If a rectifier proves to be damaged, check the capacitor Cl, as a safety measure, 
for a short circult and it, if necessary. 

If the charging unit proves to be in order, the to seetian 7 • 

...---<--) • " ---­
-r­

600Q 
OPEN HERE TO /1AINS----L­

---) .. .. ---------­
Fig.6 Cheeking the eharging unit 

b. 

Set thc leve1 range switch ] to" "". Measure the Je supply voltage at measuring point
@ an" the dc voitage at measuring puint • AC ITIeasurements at the meas­
uring pOii".~ ( ilud ;lre lO be carried out by means of ,~ high-impedance level meter 
(e.g. 'I', ,.' II :',1')) or wideband voltmeter (e.g. Type lr l~;:l). Lov.' voltaQcs. for 
m:lj :Jc; duc to .l defeetivc trausisTor. a transistor c an be dctected 
of tbc :Jbov~-1l1cnti()ned dc mCilSllrcments. Incmrcct ac vatues Play ;11so be obtained \'fhen 
the iil: itinv cHolk (~r;) Jucs nott)pCLlte 

rh\' ,,', iiI ,1<'[ :;hali oper:ltc l)ct\'ICCn l{}-lz, \,::ormcct ;r 

CCllcclltrat<,: "hl' tault se.lrch on frc­
~ ~ J , J [tur and ,hdr >,'o1ll1cctic)J:s, 

-~ilC;!nS ~)i :j,.., fcslst;ulc'C l1H:;LSltrC.I11t'nts 

);1 n~, ,[st, 

~n " ~ tl111\ ) ~,', :Vf c ~ il< 

, nominal v3.lue of capacitauce (1 pF 1,:u,lF F)1000 pF 

tolerancc of the nominal capacitaJ1c(;:+2\Plr; 
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c. and Detector 

For dc _I.:::?as:'1I_<:r::5'!:!~ the level range switch SI must be set to "O", the function s\vitch S2 
to 600 QU. Measure the dc with respect to the b-wire means of a 
reslstance multi-r:mge measurina instrumc.nt g., the Sicmens ~li\-Mllltizet meter) at 
the terminals designated ®to @in the cireuit diagrams. If the measurement obtained 
deviates from the values specified, check the components surrounding the 
ami the transistor, if necessary. 

For ae mea~~lr_e_rEJ:?!:~~ apply a level of -50 dl3 (-5 Np) to the input jacks and set switch SI 
• Set switch S2 to" 00 ", (Z eoo Q). Measure, with a high-impedanee level 

meter (e.g. Type D 340) or voltmeter (e.g. Type U 13.3) the ac voltages with respect to 
the b-wire at the terminals CD to @ (in the case of @ switch S2 must be set to" [1 .. ). 
In this way the signal can be tracked all the way to the output. When the values measured 
are wrong, check the surround 

If the measurcd values comply with those set switch SI to the level "O dB" 
(O Np) and apply this level to the input jacks. 

If, now, no correet indication "O dl3 (O is obtained on the instrument, check the 1st 
divider (R4, e5, R5) and the ?nd divider (R21 to R2(;). 

')().,.­

d. Deteetor Circuit 

Set the levcl fange switchS] to" T". Switch S2 maybe set to any "".,j,i"n 
Now connect a high-impedance level meter or voltmeter to measuring 
indication is correct on this instrument but not on the panel meter, look for the 

• If the 
at the 

rectifief' ,Cr:3, 4), capacitors C2:3, or resistor R44. The reetifiers can be checked by 
means of thc ili\-Mllltizet meter in position "n x ]000". In this mcasurement an invcrse 
resistance of !lOO kn and a forw:mI resistance of some kQ shollld be obtained. 13y way 
of trial reDl:H:e the capacitors (see the parts list). 

ti. Instrue tions 

a. 

1\ pply the standard levcI " dB:.; V to thc jacks ft .". 


Set tl: j lltlction switch :;':2 to " 00 ., (l, ~;i)) ~.: J. 

Set tJI(' level range switch 1 to "'l" ,ifl 
 '. 

'\<1 
,J,) 

nominal value of c:apacitance (1 pr ::c 1 v~F1000 pf 

tolewnce of the nominal capacitanr:e+2rPlo I 

http:instrumc.nt


With the calibrating potentiometer R34 (from panel, see Fig. 5) adjust the pointer deflec­

tian on the instrument to exactly "O dD (O Np)". Now tum switch SI to" "''' and set the 
pointer of the instrument by means of the trimrner potentiometer R47 (on circuit board of 

the amplifier subassembly Type ~i5-D 465c or d in the output divider of the calibrating 
oscillator) again to exactly "O dB (O Np)". For this alignment it may be necessary to re­

solder the lini<s from a to b and c to el to a -c and b -d. 

The alignment CJn bc checked by setting S1 back to "O dD (Np)". 

b. ~~~~!.K 012~ 5~~~<:I~~nK !ly::.!~ ~~~1~~~d_c:.~r:.r~"9~~El~Y_~~~~o!:s.:'_ 

A t low frequencies: 

Set the levcl oscillator (e.g. Type VY 217) to 30 Hz, OdD (Np), Zi O [2, and connect 
it to the levc1 meter input jJcks .. ~". 

Set the 1cvc1 rangc switch S1 of the levc1meter to be tested to"OdD(Np)", and the func­

tian switch S2 to " -~. (Z = (jOO 1:2). 

34 

Adjust the pointer of the measuring instrument to the O-dB (Np) mari< by means of poten­
tiometer R34 (on the from panel). 

Switch the frequency on the level oscillator to 1 kHz. The pointer deflection should now 

be betwecn O and 0.1 dD (+0.01 Np). If neeessary, effect subsequent adjustment by means 

of poten-"ometer R3rJ (on circuit board of the amplifier subassembly Type 35-D 465). 

Nate: 	 The alignmem by means of R3rJ affects the alignment previausly effected at 30 I-Iz 

by means of R34. Therefore the alignment by means of R3rJ and R34 must be carried 

allt altematively several times until the specified values are obtained. 

1:! J~g!l_ ~r~.9~~!1~~~~ ~~.:'~!{_~t:c:. ~~~~~~i()!1:~ 

Connect the leveIoscillator to the leve! meter JS described under the heading "low fre­
quencics", and set a frequency of 1 i<Uz. 

Set the switch on the level meter as described Jbove. 

Set tl pointer of the instrument to the "O" -dD (Np) mari< by means of potentiometer R34 

(on the from panel). 

35 

I 	
-12 

nominal value of capacitance (1 pF 1 LlL1F 10 F)1000 pF 

tolerance of the nominal capacitance+2rpfo 



Now vary the frequency on the level oscillator tO v:llues up to 30,000 Hz, 

Permissible deviations: from 300 Hz up to 4 kHz: .:::0,05 dB 
up tO 30 kHz: -10.2 dB 

Measuremems at other level values 

The aligning steps and measurements must also be carried Ollt at levels between 
+30 dB (+ 3 Np) and -50 dn (-5 Np). The same toleranees ilpplyas in the r:lnge of () dB (O Np), 

7. ~~C~':.(~i~l$i_~:~ .:'_i~'~(:~:~~~~~i~I~12 _I~:t~ ~~J~ 

Remove the serew :Jt the top (pull Str:Jp) and pull off the cap. Unsolder the upper 
lead. Then loosen the strap with which the battery and Cl are fastened to the 
holding c1:Jmp. Tilt the slightly away from the c1amp and pull it out of 
the socket. Now the lower kad C:ln be unsoldered. The new battery (manufaewrer 
DEAC, order No. C44153-Z2-C1) must be inserted in the reverse order. 
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VI. 

Description Type Dimensions 
in mm 

Approx. 
Weight 
in 

Level Meter 
(30 to 30,000 Hz) 

-60 to 30 dB 

-6 tO +3 . . . . . . . . 

S45034-D349-B302 
Rel D 

S45034-D:349-B402 
Rel 3 D 349b1a + 

127x163x87 

127x163x87 

1.3 

1.3 

A eeessories 

l Sehuko three-wire 
coupling block •••••• C42334-Z3-C31 54x60 0.1 

~n 

, nominal value of capadt,mee (1 pF ~ 1 ~~f' F)pF 

tolet;mce of the nominal capaeitance 



Description 	 Typc 

~~g~~r~~_~<:r ~e::~a_t!~l: 

1 plug-in storage battery 	 545035-D466-A 703 
Rel 35 D 466+ 

~~.r.;:~9!~g _~r: E:9~~r~?:::~~s_ 
1 leather case • • • • • • • 	 S45034-B l7 -A 703 

Rel 3 B ]7+ 

1 connecting cord . . . Relltg 546a-d 

or Relltg 70~ld-h 


reserve plug-in storage 

battery • • • • • • • S45035-D466-A 703 
Rel 35 D 

Description 

1 portable case for level 
meter ..lnd leveioscillator • S45034-B 16-A 70 1 

Rel 3 B 16+ 

lieveloscillator 
to 4000 Hz) 

-4.7 to 0.7 Np • 545031-W330-B402 
Re! 3 W 330a2a+ 

or 

1 	 level oscillator 
(200 to 4000 Hz) 
-46 TO +6 dB(m) 545034-W330-B:l 02 

Rel3 W 

+ 	 former order No. 

Dimensions 

106x39x28 

185x150xlOO 

500 tO 2000 
1000 to 3000 

106x39x28 

Dimensions 

326x280x119 

127x163x87 

127x163x87 

Approx. 
Wcight 
in kg 

0.2 

0.4 

0.2 
0.2 

0.2 

Approx. 
Weight 
in kg 

1.6 

1.3 

1.3 

pF ••••• nominal value of capacitance (1 pF :;:; 1 UUF F) 

+2Cf1, tolerance of the nominal c,1.pacitance 1 
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PARTS LIST 

EX PLANAT lON 

Under the heading ~~:::~c:.l the abbreviations used in the circuir dL1g!"ams have been stated in alphabetical and, 

as far as possible. nUffierical order. ~~!l!~ty denotes the n:1rrAJer of equal component pans cont.:lined in a 

devke or subassembiy. The description calumn states the of the component part as weIl as lrs principle 

characteristic dara~ 

There denore. for example. 

in connection with a reslsror: 3GG kO :5'70 0.5 W 

300 kl) nominal value of the resistance 

+5% rolerance of the nominal resistance 

0.5 W 	 load rating as referred to an arnbiem remperarure of 

with a capodror: 1000 pP ::: 200/, 125 V 
-12 

EGO pF nominal v.11ue of cap..1.citance (1 pF ). ppf JO F) 


+2ff1o tolerance of the nominal caplicitance 


125 V permissible operating dc vOltage 


with a semiconducror: ID > 4 mA. > 50 Vl 

forward current at + l V 

bverse voltage rating 

with tr3asformer: Wicklg. I (ja. 2a) Wicklg. II (4b, 5b, eb) 
725 Wdg CuL 25 n le5 wdg 0.5 cun l) 

Abgriff (Sb): 138 Wcg 

Wicklung r. 725 Wdg 
(la,2a) turns, beginning at soldering lug la, encing at 2a 

0,3 CuL of copper wire (Cu); diam, 0,3 mm; enameled (L; 

2" n . dc resistance of windir...g I 

Wicklung II. 165 Wdg 
(4b. 5b, 6b) 165 turns, beginning at soldering lug 4b. ending at 6b 

0.5 Cu2L 	 of copper wire (Cu); diam, 0.5 mm; double-enameled (2L) 

dc resistance of winding II 

Abgriff (Sb): 138 \Vdg tap at soldering lug Sb at tum No. 138 
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Level Meter Type Rel 3 D 3490 la, lb (Issue 2) 

Symbol Oty. Descri ption CEder Designa tion Page 

C3 

Rl 

R35 


R53 


R34 


SI 

52 

R2 


R54 


<} 
;;; '" 
~ '"lO 

C 
N '"o 

~ g~ 
ro 

Q'" < 

'" ~ '" ~ lO 
~ 

'" o''" 
ca" 

~ c.,
C o. 
J 

,G) .. ~ 
c 
~ 

<Ol: 
G'" z Q' " ro 

»l> 
::r " <Il "­"" ro ~ - el 

Amplifier sllbassembly 
for model Rel 3 D 34gbla 

for model Rel 3 iJ 349blb 

Divider sub.ssembly 

for model Rel 3 D 34gbl. 

for model Rel 3 D 349blb 

Plug-in storage banery 

for model Rel 3 D 349bl., lb 

1-iKL capacitor 
l ~F 250 V 

Moving-coil pointer 
instrument. round form 

Layer-type resistar 

600 Q ::,:0.5"/0, 1,5 W 

390kO ::': 5"/0, O.25W 

145Q ::20/0, O,25W 

350kO :::?f1lo, O,33W 

Layer-type resistor 
150Q +20/-300/0, O,lW 

Midget rotary switch 

Rotary switch 

for model Rel 3 D 349blb 

layer-typ" resistot 

900 0::':0.50/0. lW 

2.152kO ::': 1%. O.lW 

Alv:ays required for operarior: 

Plug-in storage battery 

Schuko three-wue 
cOllpling block 

e­
"0 
< 
'TO 

~- __--c­

N-y< "" .~ ~,...:; 

·-Jil'-~' 
~~~4 

ReJ 35 D 465c 

Rel 35 D 465d 

Rel 35 D 492. 

Rel 35 D 492b 

Rel 35 D 466 

B32110-D210S-M 

V?0349-A576-A6 

B54416-A9601-DOOO 

BS1263-A2394-J 

BS1263-A2141-GS 

851264-A23S4-G 

W40951-CSlSl-MOOl 

C443 lS-A l2-A40 

C40315-M302-B2 

B54;15-A9901-DOOO 

BS1263-A9212-FS2 

Rel sk D 466 

C42334-Z3-C3l 

Al 



r ~_____-----~~:::rl-~(IsSCe _ 
An-;ph ler, 1 1'" e Rel 35 D -,1C5c! ..'f' 'ubassomb!.' .... ) P 

for 

C6 

C7 

C8 

C9 

C 18 

~ 19 

C21 

C22 

C25 

C:2& 

C26 

C23 

C24 

C27 

D .' 

Electtolytic capacitOf 

5C>\lFII"V 

lJ~F IISV 

5i!F Il5V 

.s~F /15V 

50llF loV 

IG~F IlSV 

5~F/15V 

MK H-c apaciror 

O.Ol~F 25CV 

},1KL capaciror 

63V 

B41~,S l-A4005-S 

33::110-E93:3,s-}/ 

B3~:10-E?105-M 

D d (Issnt."' 

Rel:n 0161 

subasscmbly. Re1 rm 



Gr la, b 4 	 Diade gAY 60 
Gr 2a, b 	 = 115mA; E 25V sp 

Gr3,4 	 Germanium diade OA 160 (Telefunken) 

'D 6mA; 15V 

Gr5 	 Zener diode Q62604-K7-B 
I ::: 20mA; !z "" l.2ft; E 
Z 	 z 

!'vfetal film resistor 

R4 	 250kn ~2o/c,: G.SW :vlEAD 0,5 \'I 0,5 DIN 

R46 61:': ..Sn .! 0.510; 0.. 15\.... 	 250 K TK50 

\'140135-89611- D251 

Layer-type resistor 

R6 75kn .!5°Jr>; O.25W B51263-A2753-J 

R7 B51263-A2203-J 

R8 270kQ ! 510. 0.2,5W 8S1263-A2274-J 

R9 560n ~ 5'1,; 0.25\'1 B5l263-A2561-J 

RIO 2,4kQ :,:5'/0; 0.25W B5l263-A2242-j 

Rll 25kQ ~5'10; 0.25W BS1263-A2253-J 

Rl2 B.S1263-A260"-j 

R30 lOk0 ~5%; O.25W BS1263-A2l03-J 

5.lkO ~5Gf,; O.2.5W B51263-A2512-J 

R32 	 l8kn .!50/o; O.25W 85l263-A2183-J 

2.2kl:1 .::;5'10, O.26W BSl263-A2222-) 

10kn ~5o/Q; 0.25W BS1263-A2103-) 

R38 56kO !S%; O.25W B51263-A2563-J 

R40 

R42 851263-A2392-j 

BS1::63-A2602-) 

R44 851263 - A241:3-C: 


R45 5700 :1'10; 0.1W 851263-A9571-f 


R4B 800.:::.10/0, O.lW B51263-)9800-F 


R49 22r)Q ~ l%; O.IW B5l263-A9221-F 


R.50 680ft ~59G; 0.25W 851263-A2681-) 


R51 3..SkO ,!5%i 0.25\-1 851268-A2392-J 


R52 15kn O.25W 851263-A2153-) 


100Q :..5%. O.25W 851263-A2101-J 

R5S,56 	 5600. ~51(j, O.. 16W B51263~A2561-J 
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Layer .. type variable resistor 

50kO O.lW 

R:l9 

R4l 

lkQ +~O/-300/" 

+20/-300/0; 

O.lW 

O.lW 

R47 Wire-wounc variable resiStOI 
.!PjiJo; 

Is l to G Transistor 

Dl Oscillator transforrner 
Wicklg, I (5,3) 
800 1/2 Wdg. 0.07 CuL 110Q 
290-350mH 

Wicklg. II (4,6) 
65 Wdg. 0,10 CuL 5.50 
D II/III 1.97 ;:.2"ic 

Wicklg. Il! (2,1) 
33 Wdg. 0.10 CuL 3.0Q 
OAS-O.Bl mC! 

for model Re! D 4€5c 

R5 Metal film tesistor 
2.55kO ~ 0.2"70; 8.5\'/ 

Cc Styroflex capacitor 
IBOpf 160V 

for model Rel 35 D 465d 

Metal film resisror 
2.55kQ ,,:::0.20;0, 0.5Vi 

Styroflex capacitor 
le'Jpf 16'W 

W401fJO-B8503-MOOl 

W40100-B8102-MOOl 

W40100-B8202-MOOl 

W40203-A8101-JOOS 

RoI Bv 622 W 

MEAD e.5 W e.5 DIN 
Z.B5k 

B31861-B1151-K 

MEAS W 

TK50 

831861-BllOl-K 

A4 
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r"7 

Divider Subassembly TVpc 35 D 4'~~~~~ b (~sce 1) 

for ,,;ode! Re! D 492a 

Meta! film resistor 

R21 34~H"2 .::: 0.50;0; 0.15\'/ 

R22 

R23 1539::. 0.5";', O,ISW 

R24 

R25 

R26 

for model Re! D 492b 

Metal film resistor 

R21 .;:0.50/0; O,lcW 

R22 

R23,24 68.4~ .:!: 0.50/0; C.. 15W 

R25 31.6fl .:0.5%; C.15W 

R26 46,24il .! 0.50/0, O,l5W 

/,J /I~ /"; ~ 

Lel,erbahrien"'aufoer110ckseile
CURR,NT PAT"S O H THE REAR 

Divider subassembly 

Rel ~s :35 D 492a {Issue I) 


W4CI35-BS4D-D501 

\\'40135-89 :SI-D30 l 

Iv 40135-89310- D601 

IV 40~35-B9460-D241 

Leiterbahnen ~uf der Ruckseite 
CURR!:NT P~Tf1S ON T\-1t R[A~ 

Divider subassembly 

Rd ms 35 D ..h)'2b (lssuc II) 




Plug-in Storage Satterv J:"ype Rel 35 D 465 (Issl1e 

B 

el 

Gr 1, 2 

Rl 

R2 

Battery 
9/225 DIX (DEAC) 

with ,hrinking tubing 
and soldering lug 

MKH capacitor 
0.50 pF :::400 V 

Selemur.: point-type rectiner 
37.5V dc/20mA 

Layer-type resistor 
lMn :::50/0; O.33W 

150n ~ 50/0; O.33W 

C44153-Z2-CI 

B32231-A6564-M 

V23201-F1217 

B51264-A210<5-J 


B51264-A2151-J 


Plug-in ,!orage battery 
Rel ms 166 (lssue 7) 
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1) PrufieldeinbW 
l') I1QUNTEP IM TEST ROOM 
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Pegelmesser dB, dBnl 
LEVEL METER DB, DBM 

Vervielfl!ltigung dleser Unterlege sowle Verwerlung und MIlleilung Ihres Inholtes unzulijssig, 
bor und verpllldlten zu Sdlodenersotz (UIU'hG, UWG, BGB). Alle ·Remle tUr den Fell d 
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nidl! ausdrUcl:I,dl zugestMden. Zuwlderhondlungen siM stro!­
Patenterleilung Oder GM.Elntragung vorbeholten. 
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Vervlelfl;l1lgung dleser Unterlage sowle Verwe rlung und MItteilung Ihres Inholtes unzull'lsslg, sowell '1id1t ousdrucl<llc:h zugestonden Zuw:derhandlungen slnd strof­

bor und varpfllc:hlen zu Schodenarsotz (litUrhG, UWG, BGB), Alla Recnte tur den Foll der Potenlartellung oder GM-E'ntragung vorbaholten 
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