TESEA

L LB
g

DILENSKY

OSCILATOR

OVNA




SERVICE OSCILLATOR

I |
k2 K3 A

Obr. 1 / Fig. 1.

Dilensky oscilitor TESLA BM 205 se pouZiva pfedeviim pro
opravy rozhlasovych pfijimaci v mensich dilnach, vyhovuje viak
i pro b&iné price laboratorni a svymi malymi rozméry a malou
vahou | pro pouziti mimo dilnu.

Oscilitor obsahuje dva zdroje kmitoctd: vysokofrekvencni
s ménitelnym kmitoctem a nizkofrekvenéni s pevnym kmitoctem,

The oscillator TESLA BM 205 is designed primarily for use in
radio maintenance in servicing workshops, but it is suitable also
for routine laboratory work. Owing to its small dimensions and
weight it can be applied also as a portable servicing appliance.
The oscillator contains two sources of oscillations: an H. F.
source of controllable frequency and an A. F. source of fixed



kterym Ize modulovat kmitocet vysokofrekvenéni. Vestavény
nizkofrekvenéni zdroj lze v pFipadé potieby nahradit normélnim
tonovym generdtorem, jehoZ napéti pfivedeme na zdifky k tomu
uréené.

Vzhledem k velkému vystupnimu napéti Ize oscilitor pouZivat
i pro riznd aplikaéni mé&feni, napf. pro méfeni hodnot konden-
sitori a civek resonanéni metodou, zjistovdni resonanénich
kmitoétld obvodd atp. Nizkofrekvenéniho zdroje lze pouiit
téz k napdjeni méficich mastkd, zkouSeni nf €asti pFijimacda,
zesilovacd atd.

PRIPOJENI PRISTROJE NA SiT

Dfive neZ zasuneme zistréku sifové Siiliry do zdsuvky elektro-
vodné sité, presvédtime se, zda je pfistroj pfepojen na sprivné
napéti. Napéti udava ¢islo pod trojihelnikovou znagkou na zadni
sténé (obr. 2). Z tovirny je pfistroj zapojen na 220 V. Je-li
tfeba pristroj prepojit na napéti 120 V, provedeme to takto:
Po uvolnéni zadni stény vytdhneme kotoué volie sitového nap&ti

Obr. 2 / Fig. 2.

Obr. 3/ Fig. 3.

a natofime jej tak, aby cislo uddvajici poZadované napéti bylo
opét pod trojihelnikovou znaékou. Zadni sténu opét pFipevnime.
Po piepojenf ze 120 V na 220 V nebo naopak, je nutno vyménit

frequency which is designed for the modulation of the H. F.
output. If necessary the built-in A. F. source can be replaced
with an external A. F. generator, for the connection of which
special sockets are provided. As the oscillator delivers a suffi-
ciently high output voltage it may be used also for the measure-
ment of capacitors and coils by the resonance method, and for
the ascertaining of resonant frequencies of circuits etc. The
built-in A. F. generator may be utilized as a source of measuring
current for impedance bridges or for the testing of A. F. amplifier
stages of receivers and amplifiers.

CONNECTION TO THE MAINS

Before the power plug of the oscillator is inserted into the
receptacle of the A. C. mains, it is essential to make sure that
the oscillator is adapted to the available mains voltage. Each
newly delivered oscillator is set to 220 V. If other mains con-
nection is required, i. e. if the oscillator has to be adapted to
120 V, the following procedure has to be carried out: After
loosening the back wall of the oscillator, the disc of the mains
voltage changeover switch has to be pulled out and turned in
such a manner that after replacement the triangular indicator
above the switch points to the marking of the available mains
voltage. After switching over, the back wall must be secured
safely.

Whenever the mains voltage of the oscillator is changed from
120 V to 220 V and vice versa the mains fuse must be exchanged
also, according to the data printed on the back wall of the
oscillator. 3

As soon as the mains Is connected, the red pilot lamp Z (Fig. 1)
lights up. After 5 minutes have elapsed, this being a sufficient
length of time for the thermal stabilization of the oscillator,
the apparatus is ready to use.

SELECTION OF THE REQUIRED H. F.

‘The oscillator BM 205 is capable of delivering frequencies from

94 kefs to 31 Mc/s. This range is divided into 5 partially over-
lapping bands. The required band can be selected with the knob K1




té% sitovou pojistku. Hodnoty pojistek jsou uvedeny v odstavci
,»Technické tdaje’.

Teprve nyni maZeme pripojit oscilitor k siti, pFi EemZ se rozsvitf
kontrolni %irovka Z (obr. 1).

Asi po 5 minutach, aZ se ustdli vnitFni teplota, je oscilitor pFi-
praven k normdlnimu provozu.

NASTAVENI VYSOKOFREKVENCNIHO
KMITOCTU

Kmitottovy rozsah oscilitoru 94 kc/s —30 Mc/s je rozdélen do
péti rozsahl, navzdjem se prekryvajicich. Volba rozsahi se pro-
vadi pfepinagem K1 (obr. 1). K hrubému nastaveni kmitodtu
slouzi knoflik K3 a knoflikem K2 doladime jemné.

a) rozsah 0,1 — 0,3 Mc/s se Cte na stfedni stupnici a jeji
tdaj se dé&li 100
b) rozsah 0,3 — 0,95 Mc/s se ¢te na vnitfni stupnici a jeji
tdaj se délf 100
c) rozsah 0,95 — 3  Mc/s se ¢te na stiedni stupnici a jejf
tdaj se déli 10
— 9,5 Mc/s se éte na vnitFnl stupnici a jeji
udaj se déli 10
e) rozsah 9,5 — 30 Mc/s se &te na stfedni stupnici pFimo
v Mcls

NASTAVENI VYSTUPNIHO NAPETI

Oscilaitor md dva souosé vystupy, z nichi miZeme odebirat
vysokofrekvenéni napéti pomoci vf kabelu, ktery patfi do pfi-
sluSenstvi pfistroje. Z vystupu A odebirdme konstantni velké
napéti pro riznd méfeni resonan&nimi metodami; na vystupu B
pak napéti pro veikerd jind mé&feni.

Toto napéti je moZno regulovat hrubé prepinaéem K4 (poloze 1
odpovidd nap&ti nejmensi) a jemné& knoflikem K5.

VOLBA MODULACE

Vysokofrekvenéni napéti miZeme pouZit bud nemodulované nebo
modulované kmito&tem 400 c/s z vestavéného nf generitoru.

d) rozsah 3

(Fig. 1). The required frequency can be tuned in with the knob
K2. The knob K3 serves for speedy changing over from frequen-
cies at one end of the selected band to frequencies at its other
end, or for the rough selection of the required frequency which
subsequently can be set exactly with the fine tuning knob K2.

a) range 01 — 0.3 Mc/s read on the middle scale, the reading
divided by 100.

b) range 0.3 — 0.95 Mc/s read on the inner scale, the reading
divided by 100.

c) range 0.95— 3  Mc/s read on the middle scale, the reading
divided by 10.

d) range 3 — 9.5 Mc/s read on the inner scale, the reading
divided by 10.

e) range 9.5 —30 Mc/s read on the middle scale, directly
in Mc/s. 4 WH¢

SELECTION OF THE REQUIRED
VOLTAGE

The output of the oscillator is fed to two coaxi
from which the produced H. F. voltage may be t
coaxial cable which is an accessory of the oscillator.
receptacle A (Fig. 1) delivers a contact voltage suitable for
several measurements by the resonance method. The receptacle
B delivers controllable output for all other applications. The
output voltage can be selected with the switch K4 which has 5
positions for coarse voltage selection, and then with the knob
K5 which serves for continuous fine regulation.

SELECTION OF THE MODULATION

The H. F. output of the oscillator can be applied either as C. W.
— without modulation — or as M. C. W. modulated by 400 c/s
delivered by the built-in A. F. generator.

Should the frequency of the built-in generator not be suitable,
an external A. F. generator can be connected to the sockets
marked MOD (Fig. 1). In this manner the H. F. output can be
modulated with any frequency from 30 to 10,000 c/s.




Nevyhovuje-li tento kmitocet, miZzeme pfipojenim samostatného
nizkofrekve.i&niho generdtoru na zditky MOD modulovat vy-
sokofrekvenéni napéti plynule nf napétim od 30 do 10.000 c/s.
Druh modulace se voli pfepinaéem Ké (obr.1). Jednotlivé polohy
tohoto prepinaée jsou:

MOD — bez modulace nebo vnéjsi modulace libovolnym napé-
tim od 30 do 10.000 cfs.

400 c/s — modulace vestavénym nf generdtorem.

Modulagni napéti 400 c/s je vyvedeno na samostatné zdirky NF,
takZe jej lze pouzivat i pro ritzna nizkofrekvenéni méreni, oviem
s ohledem na jeho vnitfni odpor.

PRIKLADY POUZITI
VYVAZOVANI PRIJIMACU

Oscildtor se pripoji na vstup prijimace pomoci vf kabelu, dodava-
ného s pfistrojem. Uméld antena, kterou je vf kabel opatfen,
tvofi predepsané prizplsobeni ke vstupu prijimace a zaroven
chrini vystupni déli¢ oscilitoru pred ss napétim z prijimace,
pokud by se vf napéti piividélo na anody elektronek. , Zivy™
vyvod koncovky je oznaden.

Bez vf kabelu je moZno vf vystupy pFipojovat k anodam elektro-
nek jen pfes kondensator.

PFi wyvazovidni pFijimafe je nutné driet se predpisi vyrobce
o vyvaZfovani mezifrekven&nich, stfedo-, dlouho-, kritkovinnych
a sacich okruhd.

Zasadné plati:

Pri vyvazovini prijimaél nastavuje se na nejvétsi vychylku
indikitoru na vystupu, nebo na nejvét3i hlasitost. Jediné pri
nastavovani sacich okruhl( nebo odladovaéii nastavuje se na
nejmensi vychylku. (PouZivime modulovaného signalu.)
DileZité je, aby vystupni napéti oscilitoru bylo vidy tak malé,
aby je3té dovolovalo vyvaZiovani. Reguldtor hlasitosti pFiji-
mace vidy vytoéen naplno. Je-li pfijimac pfetizen vf napétim,
stéZuje se tim vyvaZzovani bud plisobenim AVYC nebo zahlcenim
vstupnich okruht.

The method of modulation can be selected with the knob Ké

The positions of this knob are:

MOD — without modulation or with external modulation
with any frequency from 30 to 10,000 c/s.

400 ¢/s — the output is modulated with 400 c/s delivered by
built-in generator.

The output of the built-in A. F. generator is connected to the

terminals marked NF and may be utilized for several A. F.

tests (taking into consideration, of course, the internal resistance

of this source).

EXAMPLES OF APPLICATION
ALIGNMENT OF A RECEIVER

The test oscillator is connected by means of the supplied coaxial
cable to the receiver the circuits of which have to be aligned.
The plug of the cable terminating unit (artificial aerial) adapts the
receiver input to the oscillator and simultaneously protects the
output attenuator of the oscillator from the H. T. of the receiver
in cases where the H. F. output is fed directly to the anodes of
the receiving tubes. The ““live’ plug of the terminating unit is
marked as such.

The output of the test oscillator can be connected directly
(without the terminating unit) to tube anodes only via a capacitor.
Whenever a receiver has to be aligned, the appropriate instruct-
ions of the makers pertaining to the adjustment of H. F., I. F.
and suppressor circuits should be adhered to.

In general the following procedure may be carried out:

In receiver alignment it is necessary to try to achieve the largest
possible deflection of the connected output indicating device or
the loudest reproduction of the built-in loudspeaker. The
smallest deflection has to be selected only when suppressor
circuits or wave traps are tuned.

It is essential that the output voltage of the test oscillator should
be always set to the lowest possible value which nevertheless
enables safe alignment. The volume control of the receiver
should be set to full volume. Excessive H. F. input renders




PFi vyvaiovani mezifrekvenénich okruhd postupujeme od de-

tektoru ke smé&3ovali. Pak upravime vstupni okruhy tak, aby

souhlasily se stupnici (ladici kondensdtor oscilitoru ve zkratu).

K tomu je potfeba odebfrat pies kondensator (asi 30.000 pF) sig-

nal z anody smé&Sovaci elektronky na vstup jakéhokoliv nf zesilo-

vate, na jehoZ vystup pfipojime indikitor (output-metr). Nakonec
. doladime oscilaéni okruhy tak, aby souhlasily se vstupnimi.

HRANICE ROZSAHU PRIJIMACE

Potrebujeme-li zjistit krajni kmitocty rozsaht prijimace, naladime
pfijimac postupné na doraz ke krajim stupnice a oscilitorem
nastavime vidy kmitolet tak, abychom na vystupu pfijimace
dostali nejvétsi vychylku. Kmitogty nastavené na stupnici
oscilaitoru uddvaji pak krajni kmito€ty rozsahu pfijimage. PFi
uréovani kritkovinného kmitoétu je tfeba dit pozor na zrcadlo-
vé kmitocty.

ZKOUSKA CEJCHOVANI PRIJIMACE

Na oscilatoru nastavime kmitofet nékteré znamé vysilaci stanice
a pFijima¢ na tento kmitofet nastavime téZ. Souhlasi-li ob& na-
staveni v jistych malych mezich, je cejchovani pfijimace spravneé.
Pritom je tfeba dbdt, aby vstupni okruhy pfijimade nebyly
zahlceny.

ZKOUSKA CITLIVOSTI PRIJIMACE

Ke kontrole, zda pfijima€ sprivn& pracuje, patfi téi alespon
hrubé zméreni jeho citlivosti. ZméFit citlivost na jediném kmi-
toltu nestaci, nebot se v urcitych malych mezich méni. Kontro-
lujeme ji proto vidy na nékolika kmitoftech tého# vinového
rozsahu prijimade. Pro tuto zkouSku pouZijeme uvedenou
cejchovni tabulku, kde je vyznafeno vf napéti na vystupu B
{obr. 1) pfi postaveni knofliku K5 do jeho pravé polohy (tj.
nejvyssi napéti).

Citlivosti rozuml se prividéné vf napéti, které modulovino
400 c/s do hloubky 30 9, vytvofi na vystupu pFijimace ténovy
vykon 50 mW (= hlasitost pro mistnost).

the alignment difficult owing to A. V. C. action or overloading
of the input circuits.

First the |. F. circuits must be aligned in the following sequence:
diode circuit, anode circuit of the |. F. amplifier tube, grid
circuit of the 1. F. amplifier tube, anode circuit of the mixer
tube. Then the input circuits are adjusted to tally with the
dial readings (the tuning capacitor of the oscillator circuit must
be shorted). For this operation it is necessary to take the
amplified signal of the test oscillator from the anode of the
mixer tube and to connect it to any available A. F. amplifier via
a capacitor of 30,000 pF. To the output of this A. F. amplifier
is connected an output meter or any other suitable indicator.
Finally the oscillator circuits are adjusted to tally with the
input circuits. i

RANGE LIMITS OF THE RECEIVER

If the extreme frequencies covered by the ranges of the receiver
have to be ascertained, the dial indicator must be set to both
extreme positions of all ranges, and such settings of the test
oscillator must be found which give maximum deflections of the
output indicator which is connected to the receiver. The fre-
quencies set on the test oscillator are the range limits of the
receiver. When limits of the S. W. ranges are investigated
attention must be paid to the second channel frequencies which
could easily lead to erroneous deductions.

RECEIVER CALIBRATION CHECKING

After setting the test oscillator to the frequency of any selected
transmitter, the receiver is tuned in to the same frequency.
If both settings tally within a narrow limit, the receiver is
correctly calibrated. It is necessary to ensure that the input
stages of the receiver are not overloaded.

RECEIVER SENSITIVITY CHECKING

One of the routine test the purpose of which is to ascertain the
receiver’'s overall performance, is to check the sensitivity. It is



VYSTUPNI VF NAPET[ vYvODU B (obr. 1)

OUTPUT VOLTAGE OF THE RECEPTACLE B (Fig. 1).

| K_4 v poloze 1 2
v pravé krajni |
K5 pol::;e {n::i.) i pv pv

5 1 4 | 5- position Kll. j

f extreme right-
mV mYy mY | Rand position Ks

Uvedend vystupni napéti plati zhruba pro rozsah 0,94—1,5 Mcfs;
jsou naméfena na stfednim kmitoétu tohoto rozsahu,

HLEDANI vAD v PRIJIMAC]

Maji-li vSechny elektronky Spravnd pracovni napéti, a pfesto
PFijima¢ spravn& nepracuje, zkontrolujeme nejprve nf &ist
pfijimace pomoci nizkofrekvenéniho napéti doddvaného service-
oscilitorem (zdifky NF). Ponévads je toto napéti veliké, aby
bylo moZné budit i koncové elektronky pFimo, musime je
vhodnym délitem zmensit na hodnotu potiebnou k buzeni nf
Cisti prijimafe, napf. potenciometrem 0,1 MQ nebo vétsim
podle obr. 4. Pfipadné chyby nf &isti se zjisti a odstrani podle
zndmych metod. Po této zkoudce se prejde na vysokofrekvenéni
Cist pfijimade, vEetnd mezifrekvenéni &4sti. Nejjednodussim
zplisobem hleddni vady je nové vyvaZeni okruhl. Okruh, ktery
nelze doladit, Ize povaZovat za vadny. V pfipads, Ze z jakéhokoli
divodu nelze pfijima& vyvazit, privede se na vf usmé&riiova&
(obvykle dioda) velké vf napéti (1 V, vystup A) o mf kmitoétu.
Toto vytvofi na vystupu prijimage ur&ité napéti. Koncovkou vf
kabelu zkousi se pak ve smé&ru k antennimu vstupu pfijimace
Postupné anodové a mifzkové piivody k jednotlivim okruhdm.
V pfipadg, Ze je prijima& v poradku, musi se pak stupefi po stupni
vystalit s odpovidajicim zmen3enym vystupnim napétim oscila-
teru, jak to odpovidd zesilovacimu &initeli jednotlivych stupiid.

ZKQUSKA A V C (samotinné vyrovnavani citlivosti)
Osciltor se nastavi na libovelny vf kmitoZet, obvykle 1 Mc/s na

stfednich vinich a 10 Mc/s na kritkych vindch, a pfijimaé téz
na tento kmitoet. Regulitor hlasitosti pifjimage vytoen na

]

These output voltages are valid approximately within the range 0.94 to 1.5 Mc/s
and have been measured in the middle of it.

Data given in the above table will be useful for routine measurements of
receiver sensitivity,

not sufficient to measure the sensitivity at one frequency only,
as it varies within certain limits. It is necessary, therefore, to
check the sensitivity at several frequency settings of the same
waveband of the receiver. In carrying out the checking, the
table given at the end of these instructions will have to be
used. This table lists the output voltages of the receptacle B
(Fig. 1) when the pointer of the knob K35 is set to the right-hand
side (maximum output voltage).

The sensitivity of the receiver is given by the H. F. voltage (at
30 % modulation depth with 400 c/s) which produces a receiver
output of 50 mW (sufficient power for a living room).

FAULT LOCATION

If all tubes have the required working voltages but the receiver
does not operate to satisfaction, first of all the A. F. stages
must be checked, utilizing the A. F. voltage delivered by the
test oscillator (sockets marked NF), As this output is too large,
in order to render it suitable for use also for the direct driving
of output tubes, it must be reduced by the application of a
suitable voltage divider to a value which is sufficient for the
driving of the A. F. part of the receiver (Fig. 4). The resistance
of the applied volume control should be at least 0.1 MQ. If
faults are found in the A. F. stages, they must be removed be-
fore further checking of the receiver. After this test the H. F.




plnou hlasitost. Pfi stupifiovitém zvySovini vystupnfho nap&t
oscilitoru odetltajf se piisluiné vychylky outputmetru. Vynesou-
li se odettené vychylky outputmetru v zévislosti na nastavenych
napé&tich oscilitoru, vyjde kfivka zprvu strmé& stoupajici, ktera
se ndhle zlomi. Zisah regulace AVC je charakterisovin timto
zlomem kfivky. Cim je kFivka po zlomu plo§if (vodorovnéjsi),
tim lépe AVC pracuje. BliZ3i je na pF. v ,,Radiotechnické a elek-
troakustické pFiruce®, vydané ESC 1949,

ZKOUSKA SiRE PASMA

Po zacvieni lze oscilitorem maFit té¥ &iFi pasma. Oscildtor
nastavime na libovolny kmitoget, obvykle 1 Mc/s na stiednich
vindch a 10 Mc/s na kritkych vinich, a pfijimag se naladi té% na
tento kmitodet.

Na oscilitoru se nastavi takové vystupni napéti, které vytvorii
na vystupu pfijimage vykon 50 mW. Nap&tl oscilitoru se zvyEi
desetkrit a oscilitor se rozladi na obé& strany tak daleko, aZ je
na vystupu pFijimage op&t 50 mW. Rozdil takto odeétenych
kmito&t uddva 3iFi pasma.

-
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Obr. 4/ Fig. 4.
MERENI NF CHARAKTERISTIKY PRIJIMACE

Oscildtor a pFijimag se nastavi na tyZ kmitodet (vykon 50 mW).
Oscilitor se pfepne pro modulaci vn&j$im ténovym generitorem
(Ké) a na svorky MOD se pfivede napéti generitoru. Generato-
rem se pak protdéf od nizkych k vysokym kmitoétim a zapisuje
se vykon pfijimae. Z t&chto zdpisl se pak vynese obvyklym
zptsobem nf charakteristika.

and I. F. stages can be checked simultaneously. The simplest way
of fault finding is to re-align the circuits. The circuit which cannot
be adjusted properly can be considered as faulty. Should it be
Impossible to align the receiver, a fairly high |. F. voltage (1V¥from
the output A) must be brought into the detector tube (usually
a diode). This signal will produce a certain voltage on the receiver
output. By subsequent repositioning of the terminating unit
towards the aerial socket of the receiver, all stages must be
checked by testing the grid and anode circuits. If the receiver
is in order, the strength of the injected signal can be reduced
step by step in relation to the increasing gain of each incf’iz.;id_uaf
stage. 4y

S —

A.V.C. CHECKING

| =

The test oscillator and the receiver are set to any frequency) =

o \,

[

usually to 1 Mefs in the M. W. band and to 10 Mc_;’s:-i the SDN >

band. The volume control of the receiver is set to mum,
Whilst the output of the test oscillator is increased gradually
step by step, the deflections of the output indicating device
connected to the receiver are recorded. By plotting a diagram
of the results of these measurements in relation to the selected
output voltages of the test oscillator, a curve is obtained which
first rises rapidly and at a certain voltage breaks suddenly.
This point indicates the setting in of the A. V. C. The less the
curve rises after this breaking point the better operates the A.
V. C. (Details are usually given in the servicing instructions sup-
plied by the makers of the receiver).

BAND-WIDTH OF THE RECEIVER

With experience the test oscillator is suitable also for the mea-
surement of the receiver’s band-width. The test oscillator set to
any frequency — preferably to 1 Mc/s in the M. W. band and to
10 Mc/s in the S. W, band — is connected to the receiver which
is tuned to the same frequency.

The oscillator is set in such a manner that the receiver delivers
50 mW. The voltage of the oscillator is increased to the tenth
multiple of the original value, and the receiver is mistuned in



KONTROLA KMITOCTU
DILENSKEHO OSCILATORU BM 205

Po vyméné oscilaéni elektronky anebo poskozeni oscilitoru se
doporutuje tato jednoduchd kontrola, zda oscilitor udriuje
uddvanou presnost vf kmitoétu (£ 1 9, resp. &£ 3 9,).
Rozhlasovy pfijimaé se pfipoji k venkovni anténg a naladi na
libovolny vysilag, vyjma mistniho. Na vystup oscilitoru se pfipoji
¥%—1 m dritu voln& polozeného podle prFivodu venkovni
antény. Signal z oscilitoru se pouZije nemodulovany. Protaéi-li
se nyni knoflikem oscilitoru K2, objevi se po obou stranich
naladéného vysilace vysoky hvizd, jehoZ ton se pFi daliim ladéni
snizuje, aZ pii presném nalad&ni zcela zmizi (nulovy zizngj).
Na tomto misté souhlasi kmitoget oscilitoru s kmitoftem na-
staveného vysilate. Porovndnim s kmitoctem vysilaie se zjisti,
zda je kmitocet oscilitoru v udanych tolerancich. K této zkousce
je vhodngjii selektivni pfimo lad&ny pfFijimaé, nebof nema
zrcadel. Je-li dchylka ladéni oscilitoru znaéni, je tFeba oscilitor
zaslat do opravy véetné pfisluSnych elektronek i vystupniho vf
kabelu.

POZOR! Zkou3eni pfesnosti kmitoétu oscilitoru je nutné pro-
vadét v dobg, kdy je zarugeno, Ze nebude rusen poslech sousedd.

AMPLIFIER

Obr. 5/ Fig. 5.

both directions sufficiently to obtain again 50 mW output.
The difference between the two frequencies registered in this
manner is the band-width of the receiver.

A. F. FREQUENCY RESPONSE OF THE H. F.
CIRCUITS

The test oscillator and the receiver (at 50 mW output) are set
to the same frequency. The oscillator is adjusted to external
modulation (the knob Ké points to the right) and an external
A. F. source is connected to the sockets marked MOD. The
frequency of the A. F. generator is increased gradually and the
receiver output is registered. From the results the A. F. response
curve can be plotted in the usual manner.

FREQUENCY CHECKING OF THE TEST
OSCILLATOR TESLA BM 205

After the exchange of the oscillator tube or after any repair
which has been carried out on the test oscillator, it is recommend-
ed to make sure that the apparatus maintains an accuracy of
the produced frequency within the rated limits (41 9, and
+3 9% respectivelly). The procedure is as follows:

The receiver connected to the aerial is tuned to any transmitter
with the exception of the local station. A wire of ¥, to1 m length
is connected to the output of the test oscillator and is laid
parallel to the aerial connection. The output signal of the oscill-
ator is C. W. (without modulation) and is varied by operating
the knob K2 in order to obtain high pitched interference
whistles on both sides of the frequency of the selected trans-
mitter station. The pitch of these tones drops when the oscillator
is tuned in closely and disappears entirely when its frequency
tallies exactly with the frequency of the tuned in transmitter.
Thus the zero-beat is obtained. By comparing the frequency
indicated by the test oscillator dial with the actual frequency
of the selected transmitter station, it can be ascertained whether
the tolerance of the oscillator has remained within the rated
limits. As it has no second channels a selective directly tuned
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JEDNODUCHY OUTPUTMETR

Pro Fadu b&inych méfenf na piijimagi sta&l jako indikétor na
vystupu vestavény reproduktor (nastavenf na nejvéts hlasitost).
Jsou v8ak mnohd mé&Feni (citlivost, AVC, selektivita, hled4nf vad
apod.), kde akustick4 indikace nestagf a musi byt zpFesné&na
méFicim pFistrojem pro ténové kmito€ty. Prakticky se k tomuto
Ucelu hodi kazdy stifdavy voltampérmetr, jelikof m&Fi pri
kmitotu 400 ¢/s takitka zcela shodng jako pFi 50 ¢/s (napf.
Avomet),

Outputmetr lze PFipojit dvojim zplisobem:

1. Na nizkoohmovy vystup pfijimage (obr. 5).

Vystup' pfijimate zatizime nihradnim odporem R (obvykle 5 ()
a odpojime vestavény reproduktor.

Do série s odporem zapojime st¥idavy ampérmetr, Jeliko% jeho
vnitFni odpor je maly, Ize jej zanedbat.

2. K anodé koncové elektronky (obr. ). Stiidavy voltmetr
PFipojime pFes velky kondensitor C (1 uF nebo v&tsi), zkouseny
na velké napéti (asi 2500 V). V tomto pfipadé miZeme nechat
vestavény reproduktor bud pFipojeny, nebo jej nahradime od-
porem.

B o el
KL |
S

T

Obr. 6/ Fig. 6.

receiver is better suited for carrying out this check than a
superhet. If the difference between the indicated value and the
actual frequency of the transmitter is too large the test oscillator
including output cable will have to be entrusted to an expert
for tube replacement and recalibration.

NOTICE!

The frequency of the test oscillator must be checked only at
such a time when it is sure that no interference will be caused
to nearby broadcast listeners.

A SIMPLE OUTPUT INDICATOR

For many routine measurements and checkings of the receiver,
it is sufficient to apply the built-in loudspeaker as an output
indicating device (to be set to maximum volume). For certain
measurements (sensitivity, A.V.C., selectivity, fault finding,
etc.) the acoustic indication will have to be replaced by a more
exact method using a measuring instrument. For this purpose
any A. C. voltammeter can be utilized which indicates at 400 e/s
Practically the same as at 50 cfs.

Such an indicating device can be con nected in two ways:

1. Low impedance connection (Fig. 5). An additional load R
(usually of 5 ohms) is connected to the output of the receiver
and the built-in loudspeaker is disconnected. In series with
the load is connected the A. C. ammeter, the impedance of
which is small and therefore may be disregarded.

2. Connection to the anode of the output tube (Fig. 7).

The A. C. voltmeter is connected via a large capacitor C (1 uF
or more) which must be capable of withstanding the whole
H.T. of the output stage (usually tested at 2,500 V). The built-in
loudspeaker may remain connected or can be replaced with
a resistor,



TABULKA PRO PREVOD KMITOCTU
NA VLNOVE DELKY A NAOPAK

Pii m&feni oscilitorem byva &asto nutno piepotitat udaje vino-
vych délek v metrech na kmitoéty a naopak. Piepotitdni se pro-
vede podle vzorci:

300.000 300.000

f A

V tiéchto vzorcich znamend: A vinovou délku v metrech,
f kmitoget v kilocyklech za vtef.

V tabulce jsou uvedeny jen kmitoZty od 100 do 1100 kcfs. Pro -

vy$3i, resp. nizdi kmitoéty bude vinova délka tolikrat kratsi,
kolikrat je vy$3i kmitotet a naopak. NapF. pro kmitoget 5300 kc/s
naleznete v tabulce 56,6 m.

FREQUENCY TO WAVELENGTH
CONVERSION TABLE

It is quite often necessary to convert wavelengths to frequencies
and vice versa during the application of the test oscillator. The
appropriate formulae are as follows:

300,000 300,000

N by
In these formulae A is the wavelength in metres
f is the frequency in kilocycles per second.

In the following table are listed frequencies from 100 to 1,100 kels.
Wavelengths pertaining to higher (and lower) frequencies will
be so many times shorter (or longer) as many times the frequency
is higher than the listed value. For example, for the frequency
of 5,300 ke/s the corresponding wavelength is 56.6 metres.

kefs | m kels m —[ kels m kels m kels m
| 1

100 3000 160 1875 220 1364 280 1071 | 340 882,2
105 2857 165 1819 225 1333 285 1053 345 869,6
110 2727 170 1765 230 1304 290 1035 350 857,0
115 2609 175 1714 235 1276 295 1017 355 845,0
120 2500 180 1667 240 1250 300 1000,0 360 833,2
125 2400 185 1622 | 245 1224 305 938,5 365 821,8
130 2308 190 1579 250 1200 310 967,6 370 810,8
135 2222 | 195 1539 255 1177 315 952,4 375 800,0
140 2143 200 1500 260 1154 320 937,6 380 789,4
145 | 2069 205 1463 265 1132 325 923,0 385 779,2
150 2000 210 1429 270 1111 330 909,0 390 769,2
155 1936 215, 1396 275 1091 335 895,6 395 759,5

10
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kels

kels m kels m kels m kels m

400 750,0 540 555,5 680 4412 820 365,8 960 312,5
405 740,7 545 550,4 685 437.9 825 363,6 965 3101
410 731,7 550 545,4 690 4348 830 361,4 970 309,2
415 723,0 555 540,5 695 431,6 835 359,2 975 307,7
420 714,3 560 535,6 700 428,7 840 3571 980 306,1
425 705,8 565 531,0 705 4255 845 355,0 985 304,6
430 697,6 570 526,3 710 422,5 850 352,9 990 303,1
435 689,7 575 521,7 715 419,6 855 350,8 995 301,5
440 681,7 580 517,2 720 416,7 860 348,8 1000 300,0
445 674,0 585 512,8 725 413,8 865 346,8 1005 298,5
450 666,7 590 508,4 730 411,0 870 344,8 1010 297,0
455 659,3 595 504,2 735 408,1 875 342,8 1015 295,6
460 652,1 600 500,0 740 405,4 880 340,8 1020 294,1
465 645,0 605 495,8 745 402,6 885 339,0 1025 292,7
470 638,3 610 4918 750 400,0 890 337,1 1030 291,3
475 631,6 615 487,8 755 397,4 895 335,2 1035 289,9
480 625,0 620 483,9 760 394,7 900 333,4 1040 288,5
485 618,6 625 480,0 765 392,1 905 331,5 1045 287,1
490 612,1 630 476,2 770 389,6 910 329,7 1050 285,7
495 606,0 635 472,4 775 387,1 915 327,9 1055 284,4
500 600,0 640 468,7 780 384,6 920 3261 1060 283,0
505 594,0 645 465,0 785 382,1 925 324,4 1065 281,7
510 588,1 650 461,6 790 379,8 930 322,5 13;2 igg':
515 582,5 655 458,0 795 377,3 935 320,9 J6sc 778
520 576,9 660 454,6 800 375,0 940 319,2 O 2765
525 571,4 665 4511 805 372,7 945 317,5 1090 2752
530 566,0 670 4477 810 370,3 950 315,8 1095 274,0
535 560,6 675 444,4 815 368,1 955 3141 1100 272,7

i1




Je-li tieba zjistit hodnotu v tabulce neuvedenou, vypotitd se
bud podle dfive uvedeného vzorce, nebo interpolaci dvou sou-
sednich hodnot.

Piiklad: Potfebujeme znit kmitoget 1004 kc/s v metrech

1000 ke/s = 300,0 m
1005 ks/c = 298,5 m odelteme

1,5 m délime 5
0,3m

1 kefs v tomto rozmezi se rovn 0,3 m. Tedy 1004 kc/s je 298,8 m.

TECHNICKE UDAJE OSCILATORU
TESLA BM 205

Vf. rozsahy

94 —310 kcls
290 —960 kefs | 419
0,94— 3,1 Mc/s J + chyba étenl

pfesnost napétl na vystupu A (obr.1)

1V 4+ 3dB
Nad 8 Mec/s je dovolen
pokles az na 0,6 V.

02V—0,6V

2,9 — 9,6 Mcls
9,4 — 30 Mcls + 3%

Stalost vf kmitoétu lep$l ne 0,1 % pfi zméné sitového napéti
o 109,.

Vystup A (obr. 1)

vystupni impedance 1000 £

vystupni napéti viz vyde

Vystup B (obr. 1)

vystupni impedance  pFepinaé K4 y pol. 5 100 £

prepinaé K4 v pol. 1 az 4 10Q

12

If it is necessary to convert a value which is not listed in the
table above, it may be calculated either from the appropriate
formula or found by interpolating between two adjacent values.

Example:

It is necessary to find the wavelength in metres pertaining
to 1,004 kc/s.

1,000 kefs = 300.0 m
1,005 kec/s = 298.5 m (subtracted)

1.5 m (divided by 5)
0.3m

1 kels within the above limits is equal to 0.3 metres, thus
1,004 kc/s is equal to 298.8 metres.

TECHNICAL DATA OF THE OSCILLATOR
TESLA BM 205
H. F. bands

Accurac Voltage on the receptacle A
Y 4

(Fig. 1)
94 —310 kels + 19 plus 1V 4 3dB .
290 —960 kels | fpo reading Above 8 Mc/s the permissible
0.94— 3.1 Mcls J e :

2.9 — 9.6 Mcls | €Tor drop is max. 0.6 V

94 — 31 Mcls 439 0.2V—0.6V

The frequency stability of the produced H. F. is better than
0.1 ©, at mains voltage fluctuations of 4 10 %.

Receptacle A (Fig. 1)

1,000 Q)
see above

Output impedance:
OQutput voltage:



vystupni napéti 0 a% 100 mV dekadicky a plynule regu-

lovatelné
kmitogtem 400 c/s 4 10 9

s vnitfnim generitorem 309, 4 109}
s vngjsim generdtorem od 0 do 100 9

Zbytkovy signél do 0,96 Mc/s men¥i nex 3 uV
(K4 v poloze 1 a K5 namin.) do 9,6 Mc/s men¥f nef 10 uV

Vnitfni modulace

Hloubka modulace

Napé&ti vnéjSiho nf generdtoru pro dosazenf 309, modulace pfi-
blizng 3 V.

Vystupni napéti na vystupu NF 1V 4+ 3dB
Vystupni impedance NF vystupu 10 kQ
Vstupnf impedance zdifek MOD 0,1 MQ

Napdjeni ze sité 40—60 c/s, nap&ti 120 V nebo 220 V
Sitovd spotfeba 20 W
Pojistky pro 220V 200 mA

pro 120V 400 mA

Osazeni elektronkami

EF 22 — vf oscilitor

ECH 21 — nf generitor a modulitor
12TA31 (7475) — stabilisitor

AZ 11 — usmériiova&

Rozméry: vyika 255 mm
$itka 340 mm
hloubka = 155 mm

Viha: 9.8 kg

PRISLUSENSTVI

Jako pFislusenstvi dodiva se s pfistrojem privodni sitova $ilra,
uméld antena s konektorovou koncovkou, sifek s nihradnimi
pojistkami pro sit 220 i 120 V, nivod k obsluze a ziruéni list.

Receptacle B (Fig. 1)
OQutput impedance: knob K4 in position 5 100 Q

knob K4 in position 1 to 4 100

0—100 mV controllable in steps with
decade switch, and continuously,

by 400 c/s 4 10 9

with internal source, 309, 4+ 10 %
with external source, 0—100 o

up to 0.96 Mc/s, less than 3 pv

Output voltage:

Internal modulation:

Modulation depth:

Signal leakage:
(K4 in 1st position, K5

turned to minimum) up to 9.6 Mc/s, less than 10 wY

External A. F. generator voltage necessary to achieve 30 %
modulation: approx. 3 V.

Voltage of the sockets marked NF: 1V 4 3dB
Qutput impedance (sockets marked NF): 10 kQ2
Input impedance of the sockets marked MOD: 0.1 MQ

A. C. mains 40—60 c/s, 120 V or 220 V
Power consumption: 20 W

Fuses: for 220 V: 200 mA
for 120 V: 400 mA

EF 22, ECH 21, 12TA31, (7475), AZ11

Dimensions: Height 225 mm
Width 340 mm
Depth 155 mm

Weight: 9.8 kg

Power supply:

Tube supplement:

ACCESSORIES

Standard accessories of the apparatus are: a mains cord, an
artificial aerial with connector, a bag of spare fuses for 220 and
120 V, and an instruction booklet.



LIST OF ELECTRICAL COMPONENTS

RESISTORS
No. Art Value Max. load Notice Standard CSR
R1 carbon layer 200 kQ 0.25W +10 % TR 101 M2/A
R2 wire-wound 2.5 kQ) 4 W + 5% TR 504 2k5/B
R3 wire-wound 1 kQ 4W + 10 9% TR 504 1k/A
R4 wire-wound 640 Q 4W TR 611 640
R5 carbon layer 400 kQ 0.25W +10% TR 101 M4/A
Ré wire-wound 1 kQ TiVV: +109% TR 502 1k/IA
R7 carbon layer 500 kQ 0.25W +10 % TR 101 M5/A
R8 carbon layer 25 kQ) 2W + 59% TR 104 25k/B
R9 carbon layer 10 kQ 2W 4+ 59% TR 104 10k/B
R10 carbon layer 5kQ 0.5W + 109, TR 102 5k/A
R11 carbon layer 3240 6} 0.25 W TR 101 32
carbon layer 40 Q 0.25W TR 101 40
carbon layer 50 Q 0.25W TR 101 50
carbon layer 80 Q 0.25W TR 101 80
carbon layer 100 Q 0.25W TR 101 100
R12 carbon layer 100 Q 0.25 W TR 101 100
carbon layer 100 Q 0.25W TR 101 100
carbon layer 400 Q 0.25W TR 101 400
carbon layer 800 Q 0.25W TR 101 800
R13 carbon layer 50 kQ) 0.25W +10% TR 101 50k/A
R14 potentiometer 100 kQ 0.25W WN 692 01 M1/N
R15 carbon layer 10 kQ 0.25W TR 101 10k
R16 carbon layer 20 kQ 2W +109% TR 104 20k/A
R17 carbon layer 1.6 MQ 0.25W TR 101 1Mé6
R18 wire-wound 2 kQ2 1w + 10 9% TR 502 2k/A
R19 carbon layer 160 k) 0.25W +10% TR 101 M16/A
R20 carbon layer 320 kQ 0.25W + 59% TR 101 M32/B
R21 carbon layer 1 kO 0.25W + 59% TR 101 1k/B
R22 potentiometer 200 Q 0.5W WN 696 07 200/N
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No. =| Art Value Max. load Notice Standard CSR
! -
R23 carbon layer 10 kQ ' 0.5W TR 102 10k
R24 carbon layer 200 Q 0.25W + 59 TR 101 200/8
R25 carbon layer 25401 0.25W + 59 TR 101 25/B
R26 carbon layer 200 Q | 0.25W + 59, TR 101 200/B
R27 carbon layer 25 Q 0.25W 4+ 59 TR 101 25/B
R28 carbon layer 200 Q 0.25W T 50, TR 101 200/B
R29 carbon layer 25 Q 0.25W ¥ 59 TR 101 25/B
R30 carbon layer 200 Q 0.25W + 59, TR 101 200/B
R31 carbon layer 22 Q 0.25W + 59, 1AK 681 03
R32 carbon layer 400 Q 0.25W TR 101 400
CAPACITORS

No. Art Value Max. DC voltage Notice Standard CSR
C3 paper 10,000 pF 1000 V TC 105 10k
c4 paper 10,000 pF 1000 V TC 105 10k
€5 paper 0.1 uF 250V TC 102 M1
Ccé electrolytic 16 uF 350V TC 519 16M
c7 electrolytic 16 uF 250V TC 517 16M
Ccs paper 0.1 uF 250V TC 102 M1
c9 paper 10,000 pF 250 vV TC 102 10k
Cc10 electrolytic 4 uF 160V TC 510 4M
c11 trimmer PN 703 01
c12 mica 40 pF 500V +109% TC 200 40/A
c13 trimmer PN 703 01
C14 mica 50 pF 500 V 4+ 109, TC 200 50/A
C15 trimmer PN 703 01
C16 mica 100 pF 500 vV + 109, TC 200 100/A
CAT trimmer PN 703 01
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ci18
c12
c20
c2
Cc22
C23
C24
C25
C26
Cc27
C28
C29
C30
c3
C32
C33
C34
C35
C3e
C37
c38

mica
trimmer
mica
tuning
paper
mica
mica
mica
paper
paper
paper
paper
paper
mica
paper
paper
paper
paper
paper
paper
ceramic

200 pF

320 pF
500 pF
64,000 pF
5,000 pF
100 pF
100 pF
160 pF
0.1 uF
1,000 pF
10,000 pF
10,000 pF
100 pF
6,400 pF
64,000 pF
0.1 uF
0.1 uF

0.1 uF
4,000 pF
200 pF

Max. DCvoltage

500V
500 v

250 v
500 V
500V
500V
250 V
250 V
600 V
250V
250 V
500V
400 V
250V
250V
250 vV
250V
400 V
350V

Notice

+10%
+10%

£10%
£10%

Standard CSR

TC 201 200/A
PN 703 01
TC 201 320/A
1AN 705 08
TC 102 64k
TC 202 5k
TC 200 100
TC 200 100
TC 102 160
TC 102 M1
TC 104 1k
TC 102 10k
TC 102 10k
TC 200 100
TC 103 6k4
TC 102 64k
TC 102 M1
TC 102 M1
TC 102 M1
TC 103 4k/A
TC 740 200/A
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OTHER ELECTRICAL COMPONENTS

Tube E1 (AZ11)
Tube E2 (12TA31)
Tube E3 (EF22)
Tube E4 (ECH21)

Glow lamp

1AN 110 01
1AN 110 03
1AN 110 02
1AN 110 07
1AN 109 00

Cartridge P1 CSN 35 4731
Cartridge P2 CSN 35 4731

Tubes marked 1AN 110 . .

0.2 A/250V
0.08 A/250 V

are selected

according to special regulations.




Xst-z - 1500/58

PRAHA -CZECHOSLOVAKIA

Grafia 01 - 1674/58



R 12 1# 1. 1, %,15,2,16,5,3,4,17 7 618,19, 20,8, 9, 10, 21,2223, 24, 25 26, 27, .28 29, 30, A, 32

C 13412, 15#, 16 34 17 18, 19,20, 21 22 23 2,5, 2526, 276,282973289, 30,3133, 10, 34 35, 36 97, 38

. |
‘ . l 37
~ 11
| &2 ) I i
NN\ . »
!l N Y 940:3100kek | R
l ;’a ) |
i Le | 1
= ~ |- 4
l T o . ) ~ Ve ] ‘I
LTS LT 29:9,6Mk o F4rdOkels L8 1 T
| et P d
i 7 | ~ p /
| | 4 25 100 ’ ”
| | i ¢
! I . r2_3 i I
|t : ok 1 SN R
I | €26 160 “" 1 1 |
| | i H [
| i 5
l ‘ \ R Q t 200 |
S |
| P
| 500 3!51- ]l |
c21 2 = c24}100 27| M1l 1L
l #ocz;s'qu K T © %}57”' ¥ l i
l Lol
| . L L
l c2911oq
L T
|T es|m co|m
ey
| (Wl s T i c10um {223}
‘ E1 AZH {75 ] o2 - 0k
| | . F}g " T
| | ! :
: o g ?2
|
%2} { %10 }
l } 5 %
| | 9 NE]
l .
| | 180v Y {7/ fp—
{ é E2 ol g2TA3] R 25%
| 9 = c6|16M  CF|16M
| 10 &= =t
| €9 {10k
I 2
ey -
+ 540% -

e code:
- L S BM 205




	00.bmp
	01.bmp
	02.bmp
	03.bmp
	04.bmp
	05.bmp
	06.bmp
	07.bmp
	08.bmp
	09.bmp
	10.bmp
	11.bmp
	12.bmp
	13.bmp
	14.bmp
	15.bmp
	16.bmp
	17.bmp
	sch.bmp

