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Fig. 1 TESLA BM 335



NAVOD K OBSLUZE

PouZiti

Absorpéni vinomér TESLA BM 335 slouzi
v technice velmi kratkych vin k rychlému
a pohodlnému mdfeni kmitoftu oscilatorn
a jinych kmitodtovych zdroji pfi jejich
uvidéni do chodu, kontrole a pod.

Popis

Pfistroj je konstruovdn ve tvaru vilce,
v jehoz duting je umistén mérny ladény
obvod s detektorem, ptisluiny pievod ozu-
benymi koly (1:3) na otoénou kmito&tovou
stupnici a indikaéni deprézsky pfistroj.
Hlavni ¢isti vinoméru je vlastni lad&ny
obvod, tvofeny symetrickym motjlovym ob-
vodem. V detektoru je pouzito krystalové
diody 21NQ50. Jako indikatorn se uziva

INSTRUCTIONS FOR USE

Application

The absorption wavemeter TESLA BM 335
serves in the v. h. f. technique for easy
and quick measurements of the frequency
of oscillators and of other frequency sources
that are being put to operation, checked, etc.

Description

The instrument is designed in the form of
a cylinder, the cavity of which accomo-
dates the tuned measuring circuit with a
detector, the geared transmission (with a
gear ratio of 1 to 3) to the rotary fre-
quency scale, and the moving-coil indicating
instrument. The principal part of the wave-
meter is the tuned circuit, constituted
by a symmetrical butterfly circuit. For de.
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stejnosmérného méfidla typu DHR3 —
200 uA. Vazby mérného obvodu se zdro-
jem se dosdhne pfiblizZenim vysunuté an-
ténky nebo celého motylového obvodu ke
zdroji kmitodtu.

Vyladéni obvodu do resonance indikuje
méfici piistroj maximalni vychylkou ruéky.
P¥i méfeni zdroji o malém vykonu je
moZno indikoval resonanci piimo ve zdroji
(na pf. u oscildtori poklesem mfizkového
proudu). Kmitoéty 200 az 900 MHz jsou
obsazeny v jediném rozsahu.

Na stupnici lze odeditat kmito¢et bud p¥imo
v MHz, nebo pfesné&ji na rovhomérné stup-
nici pomoci cejchovni kfivky. Pro kmitoéty
v rozsahu od 900 MHz do 1300 MHz Ize
uzit vlnoméru jako indikatoru. Ptistroj ne-
potfebuje napédjeci zdroj, pfi méfeni je
moZno jej drzet v ruce nebo postavit na
nozky.

tection, the crystal diode 21NQ50 is used.
Indication is provided by the D. C. meter
type DHR 3—200 pA. Tie coupling of the
source with the measuring circuit is ac-
complished by approaching the pulled-out
small anienna, or the whole butterfly cir-
cuit to the frequency source.

When the measuring circuit is tuned to
resonance, the instrument indicates this by
a maximum pointer deflection. When mea-
suring the frequency of sources with a
small power output, resonance can be
indicated directly inside the source (for
instance, in oscillators, by the drop in grid
current). The frequencies from 200 to
900 Mc/s are covered by a single range.
The frequency can be read directly in
Mec/s on the scale, or a more accurate
result can be obtained by using the reading
on the linear scale and the calibration
curve. For frequencies from 900 to 1300



Funkece

Mgieni je zaloZeno na resonanci seriového
ladéného obvodu.

Pii vazbg kmitavého ladénéhe okruau LC
se zdrojem kmitoGtu (osciltor, generator
a pod.) pomoci vhodného vazebniso &lenu
nebo jen ptiblizenim ladéného okruhu ke
zdroji indukuje se v okrunu vf proud i.
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Mc’s the wavemeter can be used as an =t

indicator. The instrument needs no supply,
and during measurements it can be either
held in hand, or it can stand on its feet.

Operation

The measurement is based on the reso-
nance of a tuned series circuit.

Obr. 2 — Fig. 2

Velikost tohoto proudu zavisi pti konstantni
vazbé okruhu se zdrojem na velikosti in-
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When the tuned oscillating LC circuit is
coupled to a frequency source (an oscillator,



dukénosti L a kapacity C. Proud 2 bude
maximalni, kdyZ okruh bude v resonanci.

Indikace resonance mérného lad&ného
okruhu se muZe provést ruznymi zpusoby:
a) Vazebni smyékou S odebirdme z mér-
ného okruhu é&ast vf energie. Abychom:
proud v této smyéce mohli méfit stejno-
sm&rnym méfidlem, musime jej usmér-
nit diodou. Resonance se pak projevi
maximalni vychylkou méfidla (viz obr. 3)
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Obr. 3 — Fig. 2

a generator, etc.) by means of a suitable
coupling member, or if simply the tuned
circuit approaches the source, a H. T.
current i is induced in the circuit. With
a constant coupling between the circuit and
the source the magnitude of this current
depends on the value of the inductance L
and of the capacitance C. The current
will reach its maximum, when the circuit
is in resonance.

The indication of resonance of the tuned
circuit can be obtained by various methods:

a) With the aid of the coupling loop S
a part of the H. F. energy is taken
from the measuring circuit. To enable
current measurement on this loop by
a D. C. instrument, it has 1o be rectified
by a diode. Thus, resonance is indi-
cated by the maximum deflection of
the measuring instrument. (See Fig. 3.)



b) Pfi resonanci m&rného okruhu odebi-
rdme z obvodl zdroje kmitoétu &ast vf
energie, coZ se muZe projevit riznym
zpisobem ptimo ve zdroji. Na piiklad
v oscildtoru se pfi resonanci pfiblize-
ného mé&rného ladéného okruhu prudce
zméni velikost miizkového nebo ano-
dového proudu, coi lze indikovat cit-
livym mé&ticim p¥istrojem. Tohoto zpl-
sobu indikace uZijeme, nestadi-li vykon
zdroje ke zfetelné vychylce méfidla

vinoméru.

Odeéitani kmitoétu je mozné bud podle
cejchovni kiivky na rovnomérné stupnici,
nebo p¥imo v MHz na stupnici s piimym

étenim s mensi piesnosti.

Na horni &4sti statoru je umisténa anténka,
ktera slouzi k méfeni v mén& piistupnych
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b) With the measuring circuit at resonance “ao"

a part of the H. F. energy in the circnits
of the source is consumed, and this can
find various kinds of response in the
source itself. In the oscillator, for
instance, a sudden change of grid or
anode current occurs at resonance of
the approaching tuned measuring circuit,
and this can be indicated by a sensi-
tive measuring instrument. This method
of indication will be used, if the power
output of the source is mnot sufficient
for a distinct deflection of the wave-

meter.

Frequency rcadings are possible with the
aid of the
linear scale, or in Mc/s read directly on the

calibration curve from the

frequency scale with a smaller accuracy.

The upper part of the stator carries the
small antenna, which is provided for mea-



obvodech a na vys8ich kmitodtech (neZ asi
500 MHz). Anténka se pfi méfeni vidy
vysune z horni &4sti statoru. Pfedni &ast
krytu slouzi k ochran& motylového obvodu
pted vlivy prosifedi a pfipadnym mecha-
nickym poskozenim. Pfed mé&fenim se
odejme pootolenim a vysunutim.

Méreni

Mé&fime-li kmito¢et generatoru, kde osci-
lator neni piistupny, vyvedeme jeho vystup
do smy&ky, k ni%¥ se vlnomérem pfibliZu-
jeme. Pfi méfeni kmitoétu oscilatoru staéi
se piiblizit vilnom&rem na vhodnou vzda-
lenost k jeho obvodam, ovSem tak; aby
se ptiblizenim vinoméru k obvodu oscila-

P~ toru nezménil jeho kmitolet. Je-li m&feny

surements on less accessible circuits and
at higher frequencies (above 500 Mc/s
approximately). During measurements, the
antenna should always be pulled out from
the upper part of the stator. The front part
of the cover serves for protection of the
butterfly circuit against the influence of
the ambient atmosphere, and agaist mecha-
nical damage. Before measurement it'should
be removed by a slight turn and pull.

Measurements

If measuring the frequency of a generator,
the oscillator of which is not accessible,
its output should be fed to a loop and we
approach the loop with the wavemeter in a
suitable distance from the oscillator circuits,
provided the proximity of the wavemeter
does not affect the oscillator frequency.
If the measured frequency is in the range



kmitodet v rozsahu od 200 do 400 MHz,
pfiblizZime se ke zdroji jednim ramenem
motylového obvodu. Je-li m&teny kmitodet
vy3si nez asi 500 MHz, stadi se pfiblizit
anténkou, vysunutou z horni &asti statoru.

Vlnomér piiblizime k méfenému zdroji a
pfitom otdime knoflikem, aZz se objevi
zfetelna, plynule se mé&nici vychylka mg-
fidla. Vyladime na maximalni vychylku
méfidla a odedteme kmitodet bud pfimo na
stupnici, nebo pfesn&ji pomoci cejchovni
k¥ivky.

Resonance ladéného obvodu se muZe pro-
jevit i v m&feném zdroji, napf. zménou
miizkového proudu oscildtoru neb podobné.
Tato zmé&na pak muZze slouZit k indikaci
kmitoétu misto vychylky méfidla.

from 200 to 400 Mc/s, the source should e

be approached by one atm of the butterfly
circuit.

If the frequency exceeds about 500 Mc/s,
it is sufficient to approach the measured
circuit with the antenna pulled out from
the upper part of the stator.

We approach the measured source with
the wavemeter while turning the knob
until a distinct, smoothly varying, meter
deflection is obtained. The wavemeter is
to be tuned to reach a maximum deflec-
tion, and the reading can be taken either
directly from the scale, or — which is
more accurate — with the aid of the cali-
bration curve. The resonance of the tuned
circuit can also be reflected in the beha-
viour of the measured source, in a drop
of oscillator grid current, for instance. Then
this change can be used for indication of
frequency instead of the meter deflection.



Zssadn& mefime vlnomérem tak, Ze nej-
prve ladime obvod ve v&td vzdilenosti od
zdroje, aby piipadnym prudkym vzréstem
proudu se neposkodila dioda, pfip. mé&tidlo.
Teprve nestadi-li vichylka mafidla ke zie-
telnému uréeni resonance, ptiblizime la-
dény obvod blize ke zdroji.

U nejvyssich kmitoétd méfictho rozsahu
(asi od 500 MHz vySe) se muZe projevit
krom& hlavni resonance, jejiz prubsgh je
velmi ostry, i parasitni resonance, ktera
je ale zna&n& mensi, take ji lze snadno
odliit. Pro kmitoéty vy3$i nez 900 MHz
se zaCind parasitni resonance projevovat
znatelng, takie v rozsahu od 900 MHz do
1300 MHz Ize pouzit absorpéniho vinom&ru
jen jako indikdtoru kmitodtu.

By principle, measurements with the wave-
meter are to be carried out, as a rule, so
that the circuit is tuned in a greater dis-
tance from-the source, to prevent the diode
or the instrument from being damaged by
a sudden surge of current. Only if the
meter deflection is too small to give a
clear indication of resonance, the tuned
circuit can be moved towards the source.

At tae higher frequencies of the measuring
range (from about 500 Mc/s upwards) be-
sides the main resonance, the slope of
which is very steep, also parasite reso-
nances can occur, that are considerably
smaller, so that they can be distinguished
easily. At frequencies higher than 900 Mc/s
parasite resonances become more evident,
so that in the range from 900 to 1300 Mc/s
the absorption wavemeter can only be used
as frequency indicator.



Technické tdaje

Rozsah méteného kmitoétu:
200— 900 MHz

Rozsah indikovaného kmitodtu:
900—1300 MHz

Piesnost méfeni:

= 2,5%,

pfimé &teni na-stupnici
odeéitani pomoci cejchovni kfivky
0 L5%

Osazeni:
kfemikova dioda 21NQ50

Rozméry:
& 80 mm
délka 200 mm
Vaha:
1 kg
PiisluSenstvi:
cejchovni kfivka
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Technical data N

Range of measured frequency:
200 to 900 Mc/s

Range of indicated frequency:
900 to 1300 Mc/s

Measurement accuracy:
direct readings on Mc/s scale + 2.5%,
readings from calibration curve + 1.5%/,

Detector:
silicon diode 21NQ50

Dimensions:
diameter — 80 mm
length  — 200 mm
Weight:

1 kilogram

Acessories:
calibration chart



Rozpis elektrickych soudasti

Cl, L VIinomér absorpéni
1XP 808 04

C2 Kondensator keramicky
TC 740 100/A

k1l Kiemikova dioda
21NQ50

M Ss mikroampérmetr
DHR3 — 200 pA

Schema zapojeni

{

A éz %m
2INQ50
f

List of electrical parts

Cl1, L Absorption wavemeter

1XP 808 04
C2 Ceramic capacitor

TC 740 100/A
El Silicon diode

21NQ50
M D. C. microammeter

DHR3 — 200 uA

Diagram of connections

C

Obr. 4 —
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