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— Output for the oscilloscope
— input voltage switch
— Functional switch
— Frequency range switch
— 0/, (dB) range switch
— Continuous control of the input voltage
— E1 tube bias adjusting
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Méfi¢ skresleni a pozadi TESLA BM 224 je laboratorni elek-
tronicky méfici pfistroj, uréeny pro piimé méfeni procenta
skresleni rGznych zesilovaéd, prijimaéd, generdtord a jinych
pfistroji, pracujicich s ténovymi kmitocty. Pouzivd se bud' sa-
mostatné, nebo ve spojeni s oscilografem, ktery je moino
pfipojit na zvldstni, k tomu Géelu uréené svorky.

Pristroj je konstruovdn v obvyklém panelovém provedeni a
je mozino jej s jinymi podobnymi pfistroji seskupovat bud' sta-
vénim na sebe, nebo po odejmuti dfevénych boénic vestavé-
nim do kovového rdmu.

FUNKCNi POPIS

Pristroj je v podstaté zesiloval s deviti funkénimi elektron-
kami. Viazeny Wienlv most potlaéuje vyladény kmitocet asi
o 80 dB, ostatni kmitoétové pdsmo vsak propousti. Méfenim
tohoto zbytku a stanovenim jeho poméru k potlaéené zdakladni
sloice se urluje procento skresleni. Vestavény elektronicky
voltmetr méfi efektivni hodnotu zbytkového napéti ve shodé
s teoretickou definici skresleni. Pro dosazeni zddané presnosti
je kmitoétovda charakteristika v oblasti mimo potlaéeny kmi-
tocet vyrovndna negativni zpétnou vazbou, Elektronicky sta-
bilizator pracuje joko zdroj anodového napéti a omezuje ne-
pfiznivé vlivy, zpisobené kolisdnim sifového napéti.

The distortion factor and background meter TESLA BM 224 s
a precision electronic measuring instrument designed for the
direct measurement of the distortion percentage of amplifiers,
receivers, generators and other devices which operate at
audio frequencies. The instrument can be used as an inde-
pendent unit or together with a C. R. oscilloscope, for the
connection of which special binding posts are provided.

The distortion factor and background meter is built as a la-
boratory instrument. It is an independent panel unit and can
be placed on top of other similar TESLA instruments to form
a laboratory test setup. After the removal of the wooden side
walls, the instrument can be fitted into a metal frame or rack.

TECHNICAL DESCRIPTION

The instrument is basically an amplifier fitted with nine tu-
bes. A Wien bridge inserted into the chain of stages sup-
presses the tuned-in frequency by approximately 80 dB. The
attenuation of all other frequencies is negligible. By mea-
suring the remaining harmonic content and ascertaining its
ratio to the basic frequency which is suppressed, the distort-
ion in percentages is determined. The built-in V. T. voitme-
ter measures the R. M, S. voltage value of the frequency
remnant in accordance with the generally accepted theore-
tical definition of distortion. In order to render the results of
measurement exact and reliable, a high measure of nega-
tive feedback is applied in the amplifier of the V. T. volt-
meter for the correction of the frequency response over the
whole range of harmonics. The H. T. supply of the tubes is
stabilized electronically in order to reduce the influence of
mains voltage fluctuations.



PRIPOJENIi A PREPINANI SITE

Pied pfipojenim pfistroje na sit nutno zkontrolovat nejprve
spravné nastaveni volice napéti, umisténého na zadni sténé
chassis. Pfipadné prepojeni provedeme po uvolnéni zajisto-
vaciho pdsku vytazenim a opétnym zasunutim prepinaciho ko-
toucku tak, aby &islo odpovidajici napéti sité bylo nastaveno
proti trojuhelnikové znaéce. Zajistovaci pasek opét nutno u-
pevnit. Z tovarny je pfistroj pfepojen na 220 V. Vedle volice
napéti je umisténa sitova zdstréka, oznaéend vinovkou a ba-
kelitova pouzdra s pojistkami. Sit zapindme, resp. vypindme
vypinaéem V; chod sitové édsti pfistroje indikuje signdlni Z4-
rovka.

POSTUP PRI MERENI SKRESLENI

Sitovy vypinaé V pfepneme do polohy NAZHAVENO a vy&ka-
me asi 1 minutu, neZ se nazhavi vldkna elektronek, pak pre-
pneme do polohy MERENI. V poloze NAZHAVENO se chrdni
zkratovanim panelovy pfistroj pfed pretizenim., Do polohy
NAZHAVENO se doporuéuje prepinat pfi viech manipulacich
na zdroji méfeného signdlu. Tim vylouéime moznost poskozeni
panelového pfistroje pretizenim pfi eventudlnim proudovém
ndrazu.

Pied pfipojenim méfeného signdlu, jehoi velikost nezndme,
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PREPARATIONS FOR USE

Before the plug of the distortion factor and background
meter is inserted into the mains receptacle, it is necessary
to make sure that the setting of the mains voltage selector
is correct. The selector is on the back wall of the instrument
and must be set so that the marking of the available mains
voltage is against the triangular mark. Each newly deli-
vered instrument is set to 220V by the makers. Should it
become necessary to change the voltage setting to 120 V,
the securing strip of the selector must be removed, the se-
lector switch pulled out, turned and then replaced so that
the triangular mark indicates 120 V. Then the securing strip
must be replaced. Next to the selector switch are the mains
receptacle marked ~ and a bakelite fuse holder with 2
cartridges. The power can be switched on or off with the
switch V; whenever the instrument is energized the pilot
lamp P1 (Fig. 1) glows.

DISTORTION MEASUREMENT

After the mains switch V has been placed into the left-hand
position marked "FILAMENTS ON”, approximately one mi-
nute must elapse before the cathodes of all the tubes are
heated properly. To carry out a measurement, this switch
must be placed into the right-hand position marked ""OPE-
RATION". In the position “FILAMENTS ON", the meter
mounted on the panel of the instrument is protected from
overloads by short-circuiting. It is recommended to place
the switch into this position whenever the source of the exa-




prepneme piepinag vstupniho napéti P1 na rozsah 50-150 V
a plynuly regulator vstupniho napéti R nastavime na mini-
mum (leva krajni poloha). Piepina¢ P4 prepneme na 100% a
P2 na POZADI. Méieny signdl
piivedeme na konektorovou zdif-
ku Z. Neukazuje-li méfici pfistroj
vychylku, sniZujeme pfepinacem
vstupniho napéti P1 postupné
rozsahy tak, az ruéka pfistroje
ukdze zietelnou vychylku. Potom
potenciometrem R1 presné na-
stavime ru¢ku na plnou vychylku.
Pak pfepneme prepina¢ P2 do
polohy MERENI a P3 na pfislusny
kmitoétovy rozsah, Stfidavym dolad'ovanim knoflikli nasta-
veni kmito¢tu K2 a doladéni K1, nejdfive hrubé pomoci vel-
kych knofliki, pak jemné pomoci menSich knoflikd a pfi
postupném prepindni prepinaée P4 z rozsahu 100 9, podle
potfeby na rozsah 309, az 19, nastavujeme presné mini-
mum ruéky panelového pfistroje.

Obr. 2 - Fig. 2

Tim jsme odladili zakladni kmitocet a zbytkovd vychylka nam
uddavd procento skresleni, které pfimo odeéteme na pfislusné
stupnici méficiho pfistroje.

Pro pfesnost uréeni procenta skresleni je velmi ddlezité, aby
odladéni kmitoétu bylo provddéno velmi peélivé, resp. néko-
likrat opakovéano.

mined signal is adjusted. Thus damage to the meter by in-
advertent overloading caused by voltage surges is pre-
vented.

Before the signal which has to be examined is connected
to the instrument, the input switch P1 is set to the position
“50-150 V" and the input control R1 is turned to its extre-
me left position (to minimum). Then the switch P4 is set to
the position marked “100 %" and the switch P2 is placed
into the position marked “LEVEL". The signal to be mea-
sured is applied to the connector socket Z. Should the me-
ter not register any deflection, then the input switch P1
must be operated in order to reduce the measuring range
until the instrument shows a noticeable deflection. Then
the deflection is increased to full scale by operating the con-
trol R1, the position of the control P2 is changed to "MEASU-
REMENT"” and the appropriate measuring range is selected
with P3. By alternately adjusting the frequency contro! K2 and
the fine setting K1, first coarsely by operating the large
knobs, then finely by operating the small ones, and by si-
multaneously changing the measuring range from 100 %, to
309, or to 19, the deflection of the meter is set exactly te
the minimum,

Thus the basic frequency has been separated from the har-
monics and the remaining deflection indicates the percen-
tage of distortion which can be read directly from the ap-
propriate scale of the meter.

In order to obtain accurate results of measurements of the
distortion percentage, it is essential to carry out the fre-
quency separation with the greatest possible care, i. e. to
carry it out repeatedly.



Zbytky harmonickych kmitoétli je moino pozorovat na obra-
zovce osciloskopu, ktery je moino pripojit na zvidstni k tomu
uéelu vyvedené svorky 0.

Potenciometr R2 (obr. 1) slouzi pro nastaveni mfiikového
pfedpéti elektronky 6AC7 vstupniho zesilovaée a R3 pro na-
staveni elektrické nuly diodového voltmetru. Nastaveni je
provedeno ve vyrobnim zavodé a jakdkoliv zména mad zpra-
vidla nepfiznivy vliv na funkci pfistroje a presnost méfeni.
Jen mensi odchylky nulové polohy je moino opravit dostave-
nim R3.

Neni-li vylou¢eno kolisani sité béhem méreni, doporucuje se
pro pfesnd méfeni po odecteni procenta skresleni pfepnout
prepinaé P4 znovu na 100 %, P2 na POZADI a zkontrolovat
nastaveni na plnou vychylku. Po pfipadné opravé opét pre-
pnout a odedist procento skresleni. Kolisani sité vétsi nez
* 19/, zpisobuje zhorieni udané piesnosti.

MERENIi POZADI

Pfi méfeni pozadi riznych zesilovaél nebo generdtord pfi-
vedeme opét na vstupni zdifku pfistroje signdl z vybuzeného
zesilovaée nebo generdtoru a provedeme nastaveni panelo-
vého pfistroje na plnou vychylku stejnym zpisobem, jak je
shora popsdno pfi méfeni skresleni. Pak snizime vybuzeni
méfeného zdroje na nulu a pfepindnim prepinaée P4 (ktery je
souéasné prepina¢em pozadi) z polohy ,,0 dB'" nastavime o-
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The harmonic content of the examined signal can be dis-
played on the screen of a C. R. oscilloscope which is con-
nected to the binding posts 0", specially provided for this
purpose.

The potentiometer R2 (Fig. 1) controls the grid bias of the
6AC7 tube of the input amplifier, and the potentiometer R3
controls the electric zero of the V. T. voltmeter. Both these
controls are set by the makers and any change in their sett-
ings adversely influences the precision of the instrument.
With the control R3 only smaller differences can be elimi-
nated.

In order to ensure that the result of measurement is accu-
tate where mains voltage fluctuations can be expected dur-
ing the measurement, it is recommended to switch the con-
trol P4 back to 100 %y and P2 to "LEVEL" after the percent-
age has been read, and to check the full scale deflection.
It is advisable to repeat the measurement after readjust-
ment. Mains voltage fluctuations exceeding * 19, have
an adverse influence on the accuracy.

BACKGROUND MEASUREMENT

For the measurement of background noises of amplifiers
or generators, the signal which is delivered by the fully mo-
dulated amplifier or by the generator and which has to be
measured, is connected to the input socket of the distortion
factor and background meter. The instrument is prepared
for measurement by setting the full scale deflection of the
meter as has been described previously in the instructions




detitatelnou vychylku na méficim pfistroji. Pomér pozadi
k signalu v dB uddva souéet dB, udanych polohou pfepinace
a ru¢ky panelového pfistroje.

Cd vysledku nutno odegist vlastni pozadi méfice skresleni.
Toto zjistime odeétenim vychylky panelového pfistroje po od-
pojeni méfeného zdroje od vstupu a prepnuti prepinace P4
do polohy —40 dB.

DALSIi POUZITI

Pristroje lze pouzit i jako pomocného, popf. mérného zesilo-
vaée pro srovndvaci méfeni ve frekvenénim rozsahu 40 Hz az
60 kHz, popt. az 100 kHz s maximadlni citlivosti asi 5 mV na
plnou vychylku panelového pfistroje, ¢&ili 10 V. Vyhodou je vel-
mi malé vlastni pozadi. Méfeni se provadi v poloze pfepinace
P2 na POZADI.

Pfi pouziti méfice skresleni joko zesilovaée mnohd méreni u-
snadni prepinaé P4, ktery je pfesnym déli¢em frekvenéné vy-
vazienym.

Dalsi poutiti je napf. jako indikdtoru ke stfidavym mostim,
kde se s vyhodou uplatni velké zesileni a malé vlastni pozadi.
Toto Ize pfipadné pro uréité nastaveni ovladacich prvki na

for distortion measurement. Then the modulation of the
source which has to be measured is reduced to zero and by
changing the position of the control P4 (the background
switch) which so far has been in the position marked
""0dB"”, a readable deflection is set on the meter. The sig-
nal-to-noise ratio in terms of dB is given by the sum of the
marking of the switch P4 and of the meter deflection.

From the obtained result, the inherent noise level of the in-
strument must be deducted. To ascertain this level, the de-
flection of the meter is read after the source which was
measured has been disconnected from the distortion factor
and background meter and after changing the position of
the control P4 to the one marked "—40 dB".

FURTHER APPLICATIONS

The instrument can be used as an auxiliary or measuring
amplifier for measurements by comparison within the fre-
quency range of 40 c/s to 60 kc/s, or even up to 100 kc/s,
with a maximum sensitivity of approximately 5 mV (at fuli
deflection of the meter) or 10 V. Its great advantage is the
very low inherent noise level. The measurement is carried
out with the switch P2 set to the position ""LEVEL".

When the distortion factor meter is used as an amplifier,
many measurements are facilitated with the switch P4 which
controls a precise frequency-compensated divider.

A further application of the distortion factor meter is its use
as a balance indicator in connection with A. C. bridges. In
such applications its great amplification and small inherent
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panelu dané pouzitim, jeité sniZit dostavenim potenciometru
odbruéeni, ktery je umistén na zadni sténé pristroje. Citlivost
takového indikdtoru mizieme jesté dale zvysit tim, Ze na vy-
stupni svorky O (obr. 1) pripojime vstup osciloskopu nebo. mili-
voltmetru. Dal$i pfednost tohoto indikdtoru proti neladénym
je v tom, Ze pomoci vestavéného Wienova mostu méieme
»odladit” z indikovaného zbytkového napéti na stfidavém mo-
stu tu harmonickou, jei se nejrusivéji uplatfiuje (obyéejné 2.
nebo 3. harmonickd), a tim podstatné zlepsit vyrovndvani
mostu. V tomto pfipadé mdme piepinaé P2 v poloze ME-
RENI.

PRISLUSENSTVI
Jako pfislusenstvi doddva se k pfistroji pfivodni sitova snara
a sa¢ek s ndhradnimi pojistkami pro sit 220 i 120 V.,

Pro Géely service oprav je v pfistroji zabudovdna ndhradni
elektronka 6AC7.

POZGR! Provadi-li se vyména nékteré z prvnich 4 elektronek
zesilovaciho fetézce, je pravdépodobné, ie bude nutno o-
pravit nastaveni minima vlastniho pozadi pomoci potencio-
metru odbruéeni na zadni sténé pristroje.

background noise are especially advantageous. This noise
level of the instrument can be reduced even further, if ne-
cessary, at certain settings of the controls, by adjusting the
hum suppressor potentiometer which is situated on the back
wall of the instrument. The sensitivity of the measuring set-
up can be increased further by connecting an oscilloscope
or a millivoltmeter to the output terminals marked "0"
(Fig. 1).

A further advantage of the instrument as a balance indica-
tor, in comparison with similar devices which are not tun-
able, is given by the fact that with the Wien bridge it is
possible to suppress the most interfering harmonic compo-
nent of the voltage remnant which has to be indicated (usu-
ally the 2nd or 3rd harmonic), and so the balancing of the
bridge can be enhanced considerably. This operation is car-
ried out with the control P2 in the position marked ""MEA-
SUREMENT".

ACCESSORIES

Standard accessories of the instrument are: a mains cord
with fitted power plug and connector, and a bag with spare
fuse cartridges for 220V and 120 V.

For maintenance purposes, a specially selected tube 6AC7
is supplied mounted inside the instrument.

NOTE! Whenever any of the 4 applied electronic tubes of
the instrument amplifier chain is exchanged for a new one,
probably it will be necessary to adjust the minimum setting
of the instrument noise level by adjusting the hum suppres-
sor potentiometer which is mounted on the back wall of the
instrument.



TECHNICKE UDAIJE

Méfeni procenta skresleni:
Dilé&i rozsahy:
Pfesnost:

Pridavna chyba skresleni:

Kmitoétovy rozsah:

Diléi rozsahy:

Kmitoétova
charakteristika:

Méieni pozadi - rozsah:
Vlastni pozadi:

Velikost vstupniho signdlu:
pro méreni skresleni a
pozadi:

od 0,1 0/0 do 100 0/0.
1, 3, 10, 30, 100 9%,.
= 59,

vlastni skresleni pFistroje zvétsuje
méfené skresleni. Ve vétsiné frek-
venéniho rozsahu je tato chyba
mensi nez 0,05 9, skresleni, v ce-
1ém rozsahu max. 0,1 %.

50Hz - 15kHz

50 Hz - 150 Hz
150 Hz - 500 Hz
0,5kHz — 1,5 kHz
1,5kHz — 5kHz
5kHz — 15kHz
kazdy rozsah je plynule laditelny.

na 40 Hz a 60 kHz pokles < 2 dB
od maximdalni urovné (plati pri
maximalni citlivosti i pii ostatnich
polohdch piepinaée P1 a P4 a
prepinadi P2 na POZADI).

0 <+~ —-60dB.
< — 60 dB.

min. 0,5V
max. 140V

TECHNICAL DATA

Distortion percentage
range:

Measuring ranges:
Accuracy:

Additional distortion error:

Frequency range:
Frequency bands:

Frequency response:

Background range:
Inherent noise level:

Input signal voltage for
distortion measurements:

From 0.1 9 to 1009,
1, 3, 10, 30 and 100 9,
=+ 5 0/0'.

The inherent distortion of the in-
strument increases the result of
measurement. In the greatest
part of the frequency range this
error is smaller than 0.05 9, and
over the whole range it does not
exceed 0.1 %,

From 50 c/s to 15 kc/s

50 c/s — 150 c/s
150 ¢/s — 500 c/s
0.5 kc/s — 1.5 kc/fs
1.5 ke/s — 5 ke/s

5 ke/s — 15 kels
Each band is continuously
controllable
Below 40 c¢/s and above 60 kc/s
the drop is =2 2 dB in comparison
to the maximum level. (At ma-
ximum sensitivity and also in the
other positions of the switches
P1 and P4, and with P2 set to
“LEVEL".)

0 to —60dB
< — 60 dB.

min. 0.5V, max. 140V



Vstupni odpor:
Osazeni:

Napdjeni:
Prikon:

Jisténi:

Rozméry:

Vaha:

Blokové schema

Block schematic diagram
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asi 100 kQ

3X 6AC7 (6)K4), 3X ECC85,
1X EBL21, 1X UBL21, 1X EF22,
1X 11TA31, 1X AZ12

220 nebo 120V, 50 Hz
asi 120 W

sitovd pojistka

Input impedance:

Tube complement:

Power supply:

Power consumption:

100 kohms approx.

3X 6ACT7 (6)K4), 3X ECC85,
1X EBL21, 1X UBL21, 1X EF22,
1X 11TA31, 1 X AZ12

A. C. mains 220V or 120V, 50 ¢/s
120 W approx.

Fuses: Mains fuse 1 A/250 V for 220 V
pro220V: 1 A/250 V ,
pro 120 V: 1,6 A/250 V :’ 1T-6fA/ 250 V K/"Z;EOVV |
anodové pojistky 0,3 A/250 V - T, fuses 0.3 A/ an
0,08 A/250 V . 0.08 A/250 V
Sitka 490 mm Dimensions: Width 490 mm
vyska 185 mm Height 185 mm
hloubka 340 mm Depth 340 mm
asi 20 kg. Weight: 20 kg approx.
zesilovaé vyssich
vstglp ni & Wiendv most x"’"‘ﬁ"icwfh
z a . . ifi
n AeI:;:(I)i‘;ier Wien bridge hil;z;rlzzn?monics
° .
diodovy
voltmetr
Diode
voltmeter
Obr. 3 - Fig. 3
napajeé
Power supply
-—




LIST OF ELECTRICAL COMPONENTS

Resistors
No Type Value Max. Joad T°'i'.;7:‘° Standard ESSR
R1 Potentiometer 100 kQ 0.5 1AN 694 14
R2 Carbon layer resistor 25 kQ 0.5 TR 102 25k
R3 Carbon layer resistor 200 kQ 0.1 1 WK 681 01 M2/D
R4 Carbon layer resistor 161 kQ 0.1 1 WK 681 01 M161/D
RS Carbon layer resistor 24.2kQ 0.1 1 WK 681 01 24k2/D
R7 Carbon layer resistor 7.7 kQ 0.1 1 WK 681 01 7k7/D
R8 Carbon layer resistor 2.2kQ 0.1 1 WK 681 01 2k2/D
R9 Carbon layer resistor 500 kQ 0.5 TR 102 M5
R11 Carbon layer resistor 8kQ 1 5 TR 103 8k/B
R12 Potentiometer 1kQ 2 1AN 691 09
R13 Carbon layer resistor 100 Q 0.5 TR 102 100
R14 Carbon layer resistor 1.6 kQ 1 5 TR 103 1k6/B
R15 Carbon layer resistor 1MQ 0.5 TR 102 1M
R16 Carbon layer resistor 8 kQ 0.5 TR 102 8k
R17 Carbon layer resistor 50 kQ 0.5 5 TR 102 50k/B
R18 Carbon layer resistor 500 kQ 0.5 TR 102 M5
R19 Carbon layer resistor 1kQ 0.5 TR 102 1k
R21 Carbon layer resistor 10kQ 0.4 1 WK 681 03 10k/D
R22 Carbon layer resistor 5 kQ 0.4 1 WK 681 03 5k/D
R23 Carbon layer resistor 56.6 kQ 0.1 1 WK 681 01 56k6/D _
R24 Carbon layer resistor 170 kQ 0.1 1 WK 681 01 M170/D
R25 Carbon layer resistor 566 kQ 0.1 1 WK 681 01 M566/D
R26 Carbon {ayer resistor 1.703 MQ 0.1 1 ‘WK 681 01 1M703/D
R27 Carbon layer resistor 5.66 MQ 0.2 1 WK 681 02 5M66/D
R33 Carbon layer resistor 56.6 kQ 0.1 1 WK 681 01 56k6/D
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No Type Value Muxwloud Tol_e‘_r;;:ce Standard €SSR

R34 Carbon layer resistor 170 kQ 0.1 1 WK 681 01 M170/D
R35 Carbon layer resistor 566 kQ 0.1 1 WK 681 01 M566/D
R36 Carbon layer resistor 1.703 MQ 0.1 1 WK 681 01 1M703/D
R37 Carbon layer resistor 5.66 MQ 0.1 1 WK 681 02 5M66/D
R40 Carbon layer resistor 320 Q 0.25 TR 101 320

R#1 Carbon layer resistor 500 kQ 0.5 TR 102 M5

R42 Carbon layer resistor 20 kQ 0.5 TR 102 20k

R43 Carbon layer resistor 6.2kQ 2 5 TR 104 6k2/B

R44 Carbon layer resistor 3.2kQ 1 +10 -0 TR 103 3k2

R45 Carbon layer resistor 6.2 kQ 2 5 TR 104 6k2/B

R46 Carbon layer resistor 1 MQ 0.5 TR 102 1M

R47 Carbon layer resistor 200 Q 0.5 TR 102 200

R48 Carbon layer resistor 100 kQ 0.1 1 WK 681 01 M1/D
R49 Carbon layer resistor 10 kQ 0.1 1 WK 681 0110k/D
R50 Carbon layer resistor 1.11 kQ 0.1 1 WK 681 01 1k11/D
R51 Carbon layer resistor 3.2kQ 2 TR 104 3k2

R52 Carbon layer resistor 100 Q 0.5 TR 102 100

R53 Carbon layer resistor 64 kQ 0.1 1 WK 681 01 64k/D
R54 Carbon layer resistor 32 kQ 0.1 1 WK 681 01 32k/D
R55 Wire-wound resistor 3.2kQ 6 1 TR 602 3k2/D ’
R56 Carbon layer resistor 200 Q 0.5 TR 102 200

R57 Carbon layer resistor 50 kQ 0.5 TR 102 50k

R58 Carbon layer resistor 500 Q 0.5 TR 102 500

R59 Carbon layer resistor 50 kQ 0.5 TR 102 50k

R60 Potentiometer 5kQ 0.5 WN 694 01 5k/N
R61 Potentiometer 100 Q 0.5 WN 690 01100
R62 Carbon layer resistor 250 Q 1 TR 103 250

R63 Carbon layer resistor 500 Q 0.5 TR 102 500
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No Type Value Mux\.ﬂlood T°'e’§;:°e ' Standard CSSR

R64 Potentiometer 5MQ’ 0.5 WN 694 01 5M/N

R65 Carbon layer resistor 220 kQ 0.5 TR 102 M22

R66 Wire-wound resistor 16 kQ 12 TR 603 16k

R67 Wire-wound resistor 5kQ 4 TR 611 5k

R68 Carbon layer resistor 250 Q 1 TR 103 250

R69 Carbon layer resistor 500 kQ 0.5 - TR 102 M5

R70 Carbon layer resistor 320 Q 0.25 TR 101 320

R72 Carbon layer resistor 25 kQ 1 TR 103 25k

R73 Carbon layer resistor 1kQ 0.5 TR 102 1k

R74 Carbon layer resistor 100 Q 0.5 TR 102 100

R75 Carbon layer resistor 50 Q 0.5 TR 102 50

R76 Carbon layer resistor 80 kQ 1 TR 103 80k

R77 Wire-wound resistor 10 kQ 4 TR 611 10k

R78 Wire-wound resistor 2kQ 12 TR 603 2k

R79 Carbon layer resistor 640 Q 3 TR 202 640

R80 Potentiometer 50 kQ 0.5 WN 694 01 50k/N
Capacitors

No Type Value Max. DC voltage Tolerance Standard CSSR

C1 Trimmer capacitor 30 pF PN 703 01

C3 Mica capacitor 20 pF 500 5 TC 200 20/B

Cc7 Paper capacitor 0.1 uF 1,000 5 TC 124 M1/B

c9 Ceramic capacitor 22 pF 500 TK 335 22

Cc10 Mica capacitor 40 pF 500 TC 200 40

C11 Electrolytic capacitor 32 uF 450 TC 521 32M
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Tolerance

No Type Value Max. DC\Z} voltage % Standard CSSR
C12 Paper capacitor 1,000 pF 1,000 TC 124 1k
C13 Ceramic capacitor 22 pF 500 TK 335 22
C14 Paper capacitor 25,000 pF 400 TC 122 25k
C15 MP box-type capacitor 2 uF 160 TC 455 2M
C16 Mica capacitor 200 pF 500 TC 201 200
Cc17 Ceramic capacitor 390 pF 250 10 TK 331 390/A
c18 Paper capacitor 0.1 uF 1,000 TC 124 M1
c19 Differential capacitor 2X45 pF 1AN 705 01
C20 Trimmer capacitor 30 pF PN 703 01
c21 Mica capacitor 100 pF 500 TC 200 100
C22 Trimmer capacitor 30 pF PN 703 01
Cc23 Mica capacitor 100 pF 500 TC 200 100
C24 Variable capacitor 2X 500 pF 1AN 705 07
C25 Paper capacitor 1,000 pF 1,000 TC 124 1k
C26 Electrolytic capacitor 32 uF 450 WK 705 05
C27 Mica capacitor 20 pF 500 5 TC 200 20/B
C28 Paper capacitor 25,000 pF 1,000 TC 124 25k
C29 Ceramic capacitor 47 pF 350 5 TK 333 47/B
C30 Mica capacitor 100 pF 500 TC 200 100
C31 MP box-type capacitor 0.5 uF 250 10 TC 461 M5/A
C32 Ceramic capacitor 47 pF 350 5 TK 333 47/B
C33 Trimmer capacitor 30 pF PN 703 01
C34 Mica capacitor 320 pF 500 5 TC 201 320/B
C35 Mica capacitor 4,000 pF 500 5 TC 202 4k/B
C36 Mica capacitor 200 pF 500 TC 201 200
C37 MP box-type capacitor 0.5 uF 250 10 TC 409 M5/A
C38 Mica capacitor 500 pF 500 TC 201 500
C39 Paper capacitor 0.1 uF 400 TC 122 M1
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No Type Value Max. DC voltoge Tolergnce . Standard CSSR
Ca0 Paper capacitor 1,000 pF 1,000 TC 124 1k
CcM Electrolytic capacitor 250 uF 12 TC 500 G25
Ca42 MP box-type capacitor 4 uF 400 TC 480 4M
C43 Paper capacitor 1,000 pF 1,000 TC 124 1k
Ca4 Mica capacitor 50 pF 500 TC 200 50
C45 Electrolytic capacitor 25 uF 12 TC 500 25M
Cas Mica capacitor 100 pF 500 TC 201 100
C47, 51 Electrolytic capacitor 32 uF132 uF 450/450 TC 521 32/32M
C48 Mica capacitor 40 pF 500 5 TC 200 40/B
C49 Paper capacitor 0.1 uF 400 TC 103 M1
C50 MP box-type capacitor 4 uF 160 TC 455 4M
cs2 } Electrolytic capacitor 32 uF/32 uF 450/450 TC 521 32/32M
Egg } Electrolytic capacitor 32 uF/32 uF 450/450 TC 521 32/32M
C56 MP box-type capacitor 1 uF 250 TC 461 1M
Note: The value of the capacitors C34 and C35 given on diagram is reached by scratching.
Transformers and Coils
Component Marking Drawing No. Winding No. of tap TS}.:? Vi\:‘ir:"?
Transformer T 1AN 661 06
Coil 1AK 622 06 L1A 1-2 246 0.6
L1B 3-4 246 0.6
L1C 4-5 24 0.71
L2A 6-7 810 0.2
L2B 7-8 810 0.2
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Component Marking Drawing No. Winding No. of tap No. of turns \?Il_'i';n?
L3 9-10 122 0.315
L4 11 =12 10 1.12
L5 13-14 15 0.315
L6 15-16 10 0.315
L7 17-18 15 1.5
Transformer T3 1AN 650 08
Coil 1AK 614 09 L1 1-2 4400 0.15
Choke coil L 1AK 607 10
Coil 1AK 607 09 L1 1-2 2150 0.071
Other electrical components
Component Type - Value Drawing No
Tubes E1, E3, E6 6AC7 (6)K4)
Tubes E2, E4, E8 ECC85
Tube E7 EBL21
Tube E10 EF22
Tube ENM UBL21
Tube E12 AZ12 1AN 110 00
Tube E13 11TA31
Fuse P1 1 A/250Vfor220V CSN 35 4731
Fuse P1 1.6 A/250V for 120 V CSN 35 4731
Fuse P2 0.3 A/250V CSN 35 4731
Fuse P3 0.08 A/250 V CSN 35 4731
Measuring instrument 200 uA DHR8 1AP 780 09
Pilot lamp 7V/0.3A 1AN 109 00
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Konstrukéni zmény
za Ucelem zlepseni funkce nebo vzhledu piistroji jsou vyhrazeny. Dalsi publi-
kace a pieklady pouze se souhlasem dokumentaéni skupiny vyrobniho zdvodu

TESLA BRNO

Changes in the design
having for purpose improvement of the function or of the appearance of the
instruments are reserved. Further publications and translations can be made
only in agreement with the publication department of the manufacturer,

the TESLA works.
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