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Wavemeter M 117 with adjustable sta'ndf and coupling loops.
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I. DESCRIPTION OF THE INSTRUMENT AND ITS ACCESSORIRS

The waveaeter X 117 serves for the speedy measurement of
the frequencies of oscillators and other frequency sources.

Makers; TBSLA BRNO, 612 00 Bro, Purkynova 99
&ssr

Names Wavemeter

Type: M 117

Characteristics: 30 ks to 110 s

Applications For frequency Reasurements - especially
suitable for use in transistor technique.
b ®ne
- Production No.s. . owo 050005-807989 .
Application -

The wavemeter is built into & standard instrument case pro-
vided with retractable handles for carrying and with an
adjusteble stand enabling convemient tilting of the instru-
ment, All the controls are on the front panel. O the back
panel is the battery compartment which has a removable co-
ver, ' o :

The friction drive of the dial enmables speedy as well as
very fine tuning. The scales are marked 4, B, and C resg-
pectively, thus corresponding to the appropriate positi-
ons of the renge switch, as follows;

Scale A -~ For the ranges 0.1 to 0.3 Mis; 1 to 3 Mis;
10 to 30 s
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Scale B - For the ranges 30 to 100 kHz; 0.3 to 1 MHz;
3 to 10 MHz
Scale C - For the range 30 to 110 MHz

The aavemeter 12 provided with three loops intended for va-
rious frequency bands, and a contact probe switchable to 3
sensitivity sbéps. When the probe is set to step 3, the
guvanater has mininun sensitivity and maximum input impe-
daaca, making it suitable for the measurement of the fre-
gquencies of electren tube oscillators or transistorized os-
cillators of higher output power. When set to step 2, the
sensitivity is higher and is suitable for transistorized
gscilletors of smaller oubput. With the probe set to step
1. the eemeitivity is meximum snd the input impedance is

vmha aenaiti?ity can be controlled also cuntinuoualy by al-
tering the diatanse botween the employed leop and the os-
pillator, oz when the probe is smployed, by continuously

. #djusbing the sensitivity control of'tha wavemeter,

Gorrept tuning of the wavameter is indicated by maximum de-
tlsction of the meter. In order o prevent ‘destruction of
fhe trensistor in the RF smplifiier of the wavemeter by an

| - mmeesgively high input voltege, a cireuit iz built into the

- wmyveméter whioh sighalizes the pyesence of suzh a high in-
put voltage by causlng the pointes of the meter to deflect .
syen When the Wavameter 1s not tuped So resonsnce.

The wavemster is pow@ied by twe battvery cells, the sor-
iioe Yife of which in interrvupted operation is limited only
by the duration of their storage, 0ld battery cells must

- ot be left inside the wavemet@@, a8 The battery compartment
gould get soilsd by the seeping out of the contents of the
worneout cells. | '
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‘Range 23
"J;Lt ain the band 30 kHz to 30 MHz Better than 10 V |
' 50 MHz %o 110 MHz Better than 5 V

Range 3: T tad, ' A N
: ?Ii*'hz.n the band 30 kidz to 20 MHz Better than 35 v
e s, © 20 MHz to 110 MHz Better than 15 v

‘ . ‘ i g Aot ey £ / PR AR W
Input impedance of contact probe: [?4 ? “‘* A Fiin 4 Gl
: (f() <

Range 1: lppeal © 20 p7, 200 ¢,
. . in parallel
Range 25 = - 4 pF, | 30 k@,
- in parallel
Range 3: . . - 3 4 pF, 300 ke,
- in parallel
4F modulation outputs . - 50 uV at f.s.d. of
BT A e 4&,,‘., JCM,? 2y A By i -~ the meter and 30 %
| ' ;o " - - modulation by 400Hz
- Maxe, DC voltage on pro?e tipz ut + 250 V-
. Lo } 1/ Aug,  T8w Qt‘i"‘% An-%} ‘
Op. ating tempera range: ' 0 to+45 °C
% ALy 6«3'“"&‘\-\4 ?‘i‘t‘i

The design of the :.nstmment responds to safety clas,s III

4, .!‘ g '?3 é‘
accordmg to IEC., g,m % ’w%; 28 e A e \«"pf
{am ol ‘ \x}p/ﬁﬁ fE*@

Compleme;it: "Pe tfc:(, &:Q ' - 1z GF§06 2 x GC517,
| 2 x GA205
Powering: Mo ] g P ' By 2 battery cells,
' ' " type 140

. . X': f .’n !g,,/; »v" j
Power consumption: "’:- Jregtln p m“’" 4 ma

_Dmens:.ons and welght° . - 170 x 250 x 190 mm;
hh!f; ML PG ‘ Aty “‘ﬂ i . 3.6 kg
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III. PRINCIPLE OF OPERATION

The voltage p:lcked up by the coupling loop or contact probe
is fed-to the wavemeter by means of a coaxial cable. The
contact probe is provided with a throe-poait:l.on input volt-

. age switch.

.'.Ehe input voltage o:r the wavemeter is applied over thc po=
tentiometer Rl to the transistor T1 which operates in earth-
ed base connection. Into the collector circuit of this tran.
sistor is inserted a tuned measuring circuit formed by coil
Ll and capacitor C8 for the range 30 'bo 110 MHz, and by

. tuning capacitor C9 and coils L2 to L7 for the other ranges, -

The voltaga, which at rescnance of the circuit is maximum,
is rectified by the diode D2 smd connected between the bases
of a DO amplifier in bridge connsgtion, This emplifier is
£itted with translators T2 and T3, During f£requsncy measure-
ment a meter is comnected between the collectors; it indi-
cates maximum deflection when rescmancs is achisved. The PO=

tentiometers R2 =nd R3 serve for adjusting the working points .

of the trensistors T2 snd T3 and 'hlms ala@ for sero addust-
ment of the metarq )

If the mltage spplied to the wavemetver is ampl;mdemm@dula@ea-
then transistor T2 operabas s= an amplifisr of the AP modulate
Ing voltage. The amplified AT voltage is svailable from the
sockets NP (2 - E‘iga 1) 8.2+, for checking with an osc:ulo-
c@'@p@g etc.

The transistor of the EF emplifisr is protected against da-
mage caused by an excessively high imput volbage by rectifi-
cation of such a volbage by the diode Dl and then by its
applicetlon to the msier vis a2 DO awl..;ziam Thus, &N @XCe=
ssive imput voltage is indicated by a deflection on the meter
oven when the wavemeber is not tuned to resonance. Consequent-
1y, the transistor of 'ishg ﬁ amp.é.m@“ is protected against

pgssih duaso
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When the range switch (5 - Pig, 1) is set to the position
BAT., the meter (3 - Fig, 1) operates as g voltmeter for

checking the state of the powering battery. At the Same tim
the peuarins battery is loaded by increased Power consumpt "

ion, The battery can be st1ll used if the meter indicates

a defleotion of at least 60 divi.sia ns on the scale

IV. INSTHOCTIONS FOR USE mm /fm fwzaéfé\ (

’ !'rqntnpml-of thi:me'nétem‘ -3 %ﬁ\?dw; /ﬁw

 4 Bl

1. Cosxisl :!.nput sockeef Moagiad &M Lé’f\«[n‘/z zoldnl.

2, AF modulation qutputll F)?« w.o&a,,,,a g,M/ f*:;.-- il
3, Meter Mé&a&&

4 Sensitivity control B 2N A«fﬁ «2‘4 éﬁt w aA

5. Main switch, range selactor and battery checking
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Back panel of the waveme tor:

e X G BER I el e ma bo ere
7+ Battery cORpartment = 'g" o E e

.

‘Beto_#a setting the wavemdter tq &gexaﬁ-i@g@ it must be en-
suved that switoh 5 (Fig, 1) 15 18 the position OFF.. mne

inserted with their positive poiey forvards. When ‘the co-.
_Ver is screwsd back, its spring Presses onm the negative
Pole of the secomd cenr, . . . WSS i vl b,

The selected Sensor (probe op loop) is connected to the
ioput sockey 1 (Pig, 1) py feans’ of the ‘supplisd coexis]
connectign ceble and ths range selesotor 5 ig changed over
from the positioy OFF to, position Bam;. In the latter posi.
tion, of the selector, the metep indicates the. stats of the
 battery at increased load. Ie the pointer of the meter in..

dicates a deflection less than 60 divisions, then the bat.
tery cells musg be exchanged,

The dial 6 (Fig, 1) is get to the lowest fréquency (by turn-

-9
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ing it counterclockwise), the range selector is set to the
‘Dext position and the contact probe is set bo sensitivity
step 3, or the coupling loor is approached to the coil of
the oscillator under test. Then, the sensitivity of the
wavemeter is incr:ased with potentiometer Rl (4 - Pig, 1).
If a deflection is indicated on the meter, it is not nece~ -
ssary to sel maxlinun sensitivity of the contact probe. Ma-
xinum deflection is sought by graduslly turning the dial
Irom lowsr frequemcdes to higher ones, During tuning to

- maximum deflection of the meter, the sensitivity is reduced

gradually with the rise of the deflection, until finally at -

resonance, the defleetion of the meter is in the second .

half of the scale, | - |

. If the meter does not show a deflection when the dial of the
wavemster is turmed throuzh its whole scale, then the range

selector has ©o be zwitched to a further position snd by

. turning the dial enew, a deflection. incresse of the meter
'is sought, This proceduzs is repeated until the wavemeter

can be tuned 0 rescmancs at the measured freguency.

The measured value is read on that scale of the ddal, the
marking of which (A, B, G) corresponds to the renge set .
wiil the range selsgtom, . : .

‘During tuning it is importent always to proceed from the
lowest freguencies o the highess ones, as owing to its
bigh sensitivity, the wavemster could be tuned easily to
~ & barmonis frequemey, - - -
If the deflection on the meter is small dln'iing_tﬁ.n:l.n;g with
the contact probe employed, then the probe sensitivity has
|- to be set to step 2, thus increasing the deflection aprpro-

13
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Sensor selection

Por measurements, either coupling loops or the conbtact probe
can be employed. The coupling loops are desligned for three
different frequency ranges marked on their covers. They are
employed for measuring the frequenmcies of such oscillators,
the tuning coil of which is not imside a screening. Fre-
quency measurements carried out by means of a coupling loop
are the most precise, as during such a measurement the mu-
tual influence of the testing and tested circuits is minimum,

When the meter imdicates a lamge derlection, the sensitivity
need  not be altered by means of the potentiometer, as it can
be reduced more conveniemtly by movimg the coupling loop
further away £rom the tuning ocoil of the oscillsitor. During
fingl tuning to mazimum def leetion, the position of the .
wmlﬁmg loop must net be eltered sny mere as this oould
cause srroneouns tuning of the waremetter., |

When the freguency of a low-powsr mmlam or of an ese:l.-
liator which employs enclosed cure cup-type coils has 40 be
ascerbained, the correct positieming of the coupling loop is
very important in order to emsure that the woltage indused
in the locp 1s sufficlently high, Maximum weltege is ebtain-
ed when the axiz of the escillster coll amd that of the
coupling loop dre identicel er psesllel. If the coil axes
ave at right snzles 0 each other, then the voltage induced
in the loop is | amdwmthemumﬁa for the measure-
ment.,

Por checking the erssing frequemcy snd the pre «*.n

freguency of a tepe recorder, the most sultsble method is

wpmmw@mmwmmmmmmmm
the magnem fleld is very stremg. :

In Mg. 5 are shown +the correct and incorrect mutwal positi-
ons of the coupling loop and the tested coil. ‘

w1l =
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Fig, 3

The contact probe has three switchable sensitivity steps.
With step 1 selected, the wavemeter has maximum sensitivity

tuning ceil, emitter of oscillator transistor during the
testing of RP gensrators, ete, ),

¥hen the voltage of g live point or a tuning circuit is pe-
ing measured, the Probe has to be get to sensitivity step 2
or 3. In step 3 the sensitivity is the lowest, therefore

dmmenced with the brode get to
this step, Only if thig sensitlvity is insufficient, then
the ‘probe has 1o be sﬁiﬁch@@ “ver to step 2,

L
1

each feaguremsnt has to ba a1

[

Application of the c¢ontact probe affects the circuit to
which it is connected, If the probe 1s connected directly
~Ur the opersting oscillator, a chonge in the frequency of
the latter occurs and thus also an eprror is introduced into
the measurement, This error is inversely Proportional to the
Capacitance of the Deasured circuit and directly proporti-~

enal to the proye capacitance,

STPOD:

o s
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where is the tuning capacitance of the circuit, and
¢ is the additional capacitance of the probe and
connections.

The error occuring with low tuning capacitances can even
considerably exceed the error of the wavemeter.

Warning!
When vbltases of circuits having voltage against earth are

‘being measured, this voltage can appear on the cover of
the instrument. Attention!

V. INSTRUCTIONS FOR MAINTENANCE AND REPAIRS

Before commencing a memsuzement, the state of the battery
ngt be ascertalmed. A faulty cell must be exchanged.
aﬁ@ul@ the battery compartment have become soiled by the
contents of a cell, the walls of the compartment, includ-
ing the conftact in it and the spring of the cover, must be
cleaned. If the wavemeter measures incorrectly within any
range, or 1f the dial has worked loose, then it is essen-
tial Ho readjust the wavemeter by the application of pre-
cise freguencies with inherent errors less than 0.5 %.

Displacement of the meter pointer by + S divisions has no
influence. on the operation of the wavemeter. After exchang-
ing the transistor Tl, it is essential to check the fre-
quencies in all ranges.,

The transistors T2 and T3 are matched. With a powering volt-
age of 3 V employed, these two transistors must have 1dan-
tical properties. If this is not the case, the correct ope-
ration of the whole wavemeter is impaired.

-13 -
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LIST OF ELECTRICAL COMPONENTS

Rosistor_st

2,
N S e
3 %

£

Value Mex,

No. Pype Tole- Standard 8ssp
0, 7, 2 Mo sdua s %“d f‘;";{& /
¢ - Gl Lo
Rl Potentiometer 2502 0.5 - " TP 280a 324
250/8
B2 Potentiometer 1x .2 - ™ 04l 1k/N
R3 Potenticmeter 4200 0.2 - T 041 470/M
B¢ PMia 6.8 k@ 0.125 10 TR 112¢ 6k8/A
RS Mila 1.8 0.125 190 TR 112 1k8/A
R Film 3.3k 0.125 10 TR 112a 3k3/a
R? Mia 1202 0.125 10 TR 112a 120/a
B FMia 2Kk 0.125 30 IR 1128 22x/a
M Ma 47X 0.125 10 TR 1122 47x/A
RIO Fila 20 @ 0.125 10 TR 112a M22/2
Rl FPilam. 28 0125 10 TR 112a 47%0/4
R12 Film 4202 0.125 10 TR 112a 4%0/4°
El3 Fila 680 2 - 0.125 19 TR 112a 680/A
Bl4 File 680 Q@ 0.125 10 TR 112a 68074
ElS Film 47k 0.125 1o TR 1128 47k/A
RE Fils 220 W@ 0.125 10 TR 1122 M22/4
R7 Film - €82 0.5 10 TR 144 68/4
Rlé FMis ok 0.25 1 TR 106 30k/D
S Pils 330 k@ 0.125 10 TR 112a M33/4
R0 Pils M 0125 10 T2 33k
l ?-:G,)ééf“ \ >y '
Capscitbrass "’%ﬁ’”‘q/w% '
Fo.  Sype Valuse Mex.XC Tole- Stendard 8ssg
| e TR B
C1 ZTrimmer 4.5 p¥ 400 - X 701 2.
2 Trimmer 30 p? - - 14K 703 04
C3 Trismer 30 p? - - " 14K 703 04
C4 ZPrimmer 30 p¥ - -

- 14K 703 04
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C5 Trimmer 30 pF - - 1lAK 703 04
Cé6 Trimmer 30 pF - - lAK 7C3 04
C7? TIrimmer 30 pF - - 1lAK 7203 04
gg Double - - - 1AN 705 06
. capacitor
Cl0 Ceranmic 33 000 pF 250 - TK 357 33k
Cll Ceramic 10 000 pF 160 -  TK 440 10k
Cl2 Ceramic 0.1 pF 32 - TK 783 100n
Cl3 Ceramic 0.1 uP 32 - TX 783 100n
Cl4 Electrolytic 2 aPf 35 - TC 943 2M
Cl5 Ceramic 0.1 pF 32 - TX 783 100n
Cl6é Geramic 6 800 p? 160 - TK 440 6k8
C17 Electrolytic 10 aF 10 - TE 003 10M
Cl8 Electrolytic 2 pPF 35 - 1TC 943 2M
Cl9 Ceramic 0.1 P 32 - X 783 100n
Trase \f@ b d tor s by Q.i
PTransformédrs and '"coils:
Component Wind z No. of Wire ¢ 5 Are.
@&’Zﬁ AR A fn turns ) in A A
‘?’-aé f 24 P
Coil 11 3 _ 4 x 0.5
Coil 12 4_ 10 1.00
Coil 13 : 27 20x0.05
Coil L& 82 20x0,05
Coil IS5 A 170 0.10
B 140 0.10
. Coil 1I6 A 320 0.10
B } 570 0.10
Coil L7 A 375 0.10
| : B 1125 0.10

- 15 -
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<Cil 18 5 0. 20
Coili IO 20 .
Coil 110 150 0.10

L, g
£ P A o~ PRI} !
] gl éf-vé‘ A\'{’(z«*" ; ';f.: o 4 é&?

' ¥
components s

Component

Tvoe

Transistor T1

Transistor T2, 13
iode D1, D2

GF506
eC517
4205

- 16 -
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