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14. PRILOHY 14. IIPUJIOXKEHUA 14. ENCLOSURES

1AF 004 06

1AF00405
1AF004 33
1AF00432
1AF 00509

1AF00926 1AF00409 1AN29054

1AF 004 05 zesilova¢ vykonovy I 1AF 004 05 Ycuaurens momuoctu I 1AF 004 05 Power amplifier I

1AF 004 06 detektor 1AF 004 06 Ierexrop 1AF 004 06 Detector

1AF 004 09 filtra¢ni kondenzatory 1AF 004 09 Kounencarops! ¢uiIbTpa 1AF 004 09 Filter capacitors

1AF 004 32 zesilovac budici 1AF 004 32 Ycunurens Bo3byKmeHHs 1AF 004 32 Exciting amplifier

1AF 004 33 zesilova€ vykonovy II 1AF 004 33 Ycunurens momuoctu 11 1AF 004 33 Power amplifier II

1AF 005 99 stabilizovany zdroj 1AF 00599 CrabunusupoBaHHBIH MCTOYHHK 1AF 005 99 Stabilized supply

1AF 009 26 stabilizovany zdroj 1AF 009 26 CrabunuaupoBaHHEIA MCTOYHHK 1AF 009 26 Stabilized supply

1AN 290 54 transforméator a usmeériiovac 1AN 290 54 TpaucdopMarop u BHIIPAMHUTEIND 1AN 290 54 Transformer and rectifier

1 — tepelné izolovanéd komurka pro T ¢lanek 1 — TemneparypHo H3oaMpoBaHHas KaMepa mis T-o6pasnoit 1 — Thermally isolated chamber for T cell
CXEeMBbI

P

[ BM 524/1



Bl « —
“ ——,
. . i
— |
e ~
o :
e ol
{
9l o
S
< A' °'r
r Bl
— Py -~
v “ "~
—, -
s R
v
- o
& ~N
=
e
= o
a4 <
‘Az‘ &
“
; -
S
“ “
A
a “
“ ~
“
e 1
w |
o
—
»

Vykonovy zesilovac 1

Momnbiit ycuaurens [
Power amplifier I
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Deska sestavena
ITnacruna B c6ope Budici zesilovaé
Board assembled Ycunurens Bo36yskACHIL
Exciting amplifier
1AF 004 09 :

T ISE 800 SAR
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Vykonovy zesilovac II
Momusii yeuaureas 11
Power amplifier II

1AF 004 33

Stabilizator

CrabuausaTtop
Stabilizer

1AF 005 99
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Pohled ze strany tiSténého spoje!
Bun co CTOPOHBI TIEYATHOTO MOHTaXa! 4
View from the side of printed circuit board!

Stabilizator

CrabuausaTop
Stabilizer

Usmériiovac

1AF 009 26 BrinpsMuTeas
Rectifier

1AN 290 54
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N. p. TESLA Brno vyrabi elektronické méfici pfFi-
stroje urcené pro laboratorni, dilenské a servisni
ucely.

— mérFi

FiCe napétl a proudd
— MmEFic

ice hodnot elektrickych obvodi
— meéFice Casu a kmitoctu a ¢itace

— generatory

— oscilografy

— meéric¢e parametr(t polovodici

— normdly a kalibraéni zatizeni
— jiné elektronické métici pristroje

— spektrometry NMR
— elektronové mikroskopy

H. n. TECJIA BpHo BBIIyCKAaeT 3J€KTPOHHBIE H3Me-

puTeNBHBIe TPUGOPEl B HCHOJHEHHH IJs JaBopaTto-

pHUH, MPOM3BOLCTBEHHBIX IIEXOB ¥ yYaCTKOB TEXHU-

YECKOTO O06CIIyKHBAHUA.

— 3JIEKTDOHHBIE M3MEPUTEeNH HANPSKEHUS U TOKa

~— 3JICKTPOHHBblE M3MEPUTEJIH IapaMeTPOB BJIEKTPH-
YEeCKUX llenen

— OBJIGKTPOHHBIE WM3MEPUTEJM BPCMEHU, YaCTOTHl U
CYETUU KU

— TeHepaTopEI

— OCHMJLIOTPaPbI

— BJEKTPOHHKIC U3MCPUTCJH TAPAMCTPOR MOJYTIPO-
BOIHUKOB

— CTaHZApThl U YCTPOMCTBA IS KaJauGpoBKU

— OCTAaJIbHBIE BJIEKTPOHHBLIE HU3MCPUTCIALHLIC
npuboper

— cnexrpoMerper SIMP

— 9JIEKTPOHHBIE MUKPOCKOIIBI

TESLA Brno, Nat. Corp., produces electronic mea-
suring instruments designed for laboratory, work-
shop and service purposes.

Voltage and current meters
Electronic meters of circuits and components

Electronic time and frequency meters and
counters

Generators

Oscilloscopes

Parameter and semiconductor melers
Standards and calibrating devices
Sundry electronic instruments

NMR Spectrometers
Electron microscopes
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TOR BM 528 rie |

vt LIST = G

v pfistroji byly zruleny jistici pojistky,
které jsou nahrazeny ochrannymi odpory.
2 toho vyplyvaji nésledujici mmény:

atr, &
V sesnamu dodédvanjych dild se rudi 8 ks po-

Jistek a pilstupujes
2 ks odpor TR 212 2R2/K
4 ks odpor TR 212 3R3/K.

2 ks Bérovka 24 V/0,05 A se méni na
2 ks B4rovks 24 V/0.025 A 14N 109 71

ltr:_ﬁ
V odstavel "Jidténi™ se ruii poJjistky a pii=

stupujis ochranné odpory R270 ai R272.

Btr. 14
Na sadnim panelu pfistroje jsou zruleny po-

jistky 2a, 25, 26.

Zmény v obrazové piilose

BM 524/5 - 1AN 290 54
Pojistkas P2 nahrazena odporem R270,
P3 odporem R271.

BM 524/9 - Pojistka Pl srulena, P2 nahrasena
odporem R270 (TR 212 3J3),
P3 nahrasena odporem R271
(TR 212 2J2). Do vyvodu &, 1l
transformétoru L1 piistupuje
ochrenny odpor R272 (TR 212 3J3).

dmcr wamenemmii ~ PEHEPATOP BM 524 (naprms 802)

ilpenoxpannTend B MpECOPE 3AMOHADTCA SANNTHHMM
PEesMCTODEMH. )
i3 9TOro BHTEKANT CHEAYDHWE MBMOHOHNA:

CIp. 4

B nepeuse nocraBnAeMHx wacrell mckapyaercs 8
WTYK OpepoxpaumTencdt W npuCaBARDTCA:

2 WT. pesucTop TR 212 2R2/K

4 mT. pesucTop TR 212 3R3/K

2 NT. Jj8MNa HAKAAWBAHMA 24 B/0,05 A samensaerca
2 WT. namna HakanusaumA 24 B/0,024 A4 1AN 109 71

cTp. 6
"Jagura" - NpeAOXPAHMTENH MCKIDYADTCA M npuga-
BIADTCA: BamuTHHE pesucTOopH R270 - R272.

cTp, 14
Ha sazHedl naHelnd WCKANNANTCA NpeAOXPAHHTENH
24, 25, 26.

U3MOHOHMA B NPUNOXEHHMM

Bk 524/5 - 1AN 290 54
ipeaoxpanurens P2 3aMmeHAeTCH pesuc-
TopoM R270, P3 pesmcropom R271.

BM 524/9 - llpegoxpammTexns Pl uckmmyaerc, P2
3ameHnfeTcA peamcropom R270 (0,125 Br,
3,3 Ou), P3 3aMeHAETCA POSHCTOpPOM
R271 (0,125 Br, 2,2 Om). B muBoz M 11
Tpancgopuaropa L 1 ApudaBaAeTcA Ba-
muTHEll pesmcrop R272 (0,125 Br, 3,3 Owm).

Vyrobni &islo:

3aBOLCKOM HOMED: . ........oocooocvvereereroies

ALTERATIONS - GENRRATOE BM 524 (series 802)

In this instrument the fuses were replaced by
protective resistors. This results in following
alteretions:

page &

In the list of supplied parts the 8 pcs. fuses
were deleted and the following was added:

2 pcs, resistor TR 212 2R2/K

4 pcs. resistor TR 212 3R3/K.

2 pcs. Lamp 24 V/0.05 A replaced by
2 pca, Lamp 24 V/0,025 A 14N 109 71

page 6
In item "Protection™ the fuses are deleted and

protective resistors R270 to R272 are added.

page 14
On the back panel were deleted the fuses 24,

25 and 26,

Alterations in the Illustration Enclosure

BM 524/5 - lAN 290 54
Fuse P2 replaced by resistor R270,
P3 by resistor R271,

BM 524/9 - Fuse Pl deleted, P2 replaced by re-
sistor R270 (0.125 ¥W; 3.3 Q),
P3 replaced by resistor R271 (0.125 W;
2.2 2). To the tap No. ll of transe
former L1 was added the protective
resistor R272 (0,125 W; 3.3 Q).




OBSAH
1. Rozsah pouZiti ptistroje . 3
2. Sestava naplné dodavky . 3
3. Technické tdaje . . . e s 4
4. Princip ¢innosti pi‘lstm]e 6
5. Pokyny pro vybaleni, sestaveni

a pfipravu pfistroje k provozu 9
6. Ndvod k obsluze a pouZivani pfistroje . 10
7. Popis mechanické konstrukce pFistroje . 18.

’

8. Podrobny popis zapojeni . . . . . 19
9. Pokyny pro udrzbu pfistroje . . . . 25
10. Pokyny pro opravy . . .. 28
11. Pokyny pro dopravu a sklﬂdovam .. 34
12. Odaje o zdruce . . 5 2 .rc 34
13. Rozpis elektrickych souéésti ... 35
14. P¥ilohy

Vzhledem Kk rychlému vyvoji sv&tové elektroniky
méni se obvody a pfistupuji a zlepSuji se soudasti
nasich pf¥istroji.
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B rtakux CIydasgX OHH MNPHBOJATCA Ha OTHOEJNbHOM
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Owing to the rapid development of electronics in
the world the circuits of our instruments are
altered and components of new types or improved
design are employed.

Sometimes, due to printing terms or the require-
ment of speedy shipping, it is impossible to include
a description of such alterations in the appro-
priate printed manual.

Therefore, if necessary, such alterations are given
in a loose leaf.
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1. ROZSAH POUZITI PRISTROJE

Generdtor je tranzistorovy zdroj sinusového napéti
o pfesném a velmi stabilnim kmitotu v rozsahu
10 Hz aZ 110 kHz a s malym zkreslenim Fadové
setin procent. Pfistroj je urcen pro univerzdlni po-
uZiti v nizkofrekvenéni méfici technice a plné vy-
hovi pro vSechna laboratorni mé&feni. Generdtor je
opatfen dvéma nezdvislymi vystupy, které mohou
dodavat do méfeného objektu dvé napéti s fazo-
vym rozdilem 0° nebo 180°. Tim se pouZitelnost
generdtoru rozSifuje o rizna fazovd méfeni, pro-
méFovani symetrickych zesilovatQi a obvod{ apod.

Vysoka stabilita, pfesnost a nastavitelnost kmitoc-
tu umoZnuje pouZiti generdtoru jako zdroje stan-
dardniho kmito¢tu v nf oblasti pro specidlni pfes-
nd méfeni a pro méfeni pienosovych vlastnosti
CtyFp6li se strmou amplitudovou charakteristikou.
Velmi malé nelinedarni zkresleni vystupniho napé&ti
dovoluje pouZiti generadtoru jako zdroje kmitoctu
pro méfeni zkresleni zesilovaéll. Nizky teplotni ko-
eficient zmény kmitoftu a vhodné obvodové uspo-
fadani generédtoru zaruCuji uvedené parametry
v Sirokém rozmezi pracovnich teplot.

Mechanickd 1 elektrickd koncepce generdtoru
umoziiuje tento pFistroj pouZit jako soudast vétsich
laboratornich a fyzikdlnich pfistroji, napf. p¥i-
strojii jaderné magnetické rezonance.

2. SESTAVA OPLNE DODAVKY
2.1. Seznam vSech dodavanych dilii

1 ks Generdtor
1 ks ZatéZ prichozi 600 Q

BM 524
1AK 057 37

1. HASBHAYEHHE IIPHUBOPA

lenepatop BM 524 — 3710 TpaH3HCTOpPHEII HCTOU-
HUK CHHYCOHUJAJBHOTO HAlPAKEHHA TOYHOH ¥ OUEHb
ctabuabHOE d9acToTel B aumanasode 10 Ty - 110 xI'n
€ MaablM Ko3dPHLMEHTOM HEMUHEHHBIX HCKa’KeHHUi,
COCTABAAIONIUM NPHOI. COThIE MOJAW TpoleHTa. [1pu-
Gop npemHasHayeH 1Js OBGIIETO WCHOJb3OBAHUA B
HU3KOYACTOTHOH M3MEPHTENBbHOH TeXHHKe H TION-
HOCTBIO YIOBIETBOPAET TpeGOBAHHAM, NUpeNbABIAe-
MBIM KO BCceM JabopaTopHEIM HaMepeHuaM. ['emepa-
TOp OCHAIIEH IBYMA HE3aBHCHMBIMM BBIXOTAMH, KO-
TOpBIe MOTYT OTHABATh B H3MepHAeMBIH OGBEKT IBa
HampsyKeHHA ¢ pasHocTeio ¢gaz 0° mam 180°. B pe-
3yNBTATE 3TOTO TEHepaTop MoKeT OBITh MCNOIb30BaH
M I8 pasJuuHbiX GA30BBIX M3MEPEHUIT, M3MepPeHHA
CHMMETPHYHBIX YCHJIUTENCH W 1ened W T. m. Brico-
Kafg YCTOWYHMBOCTh, TOYHOCTE HaCTOTH! TO3BOJAOT
HCIOJBL30BATE T[CHEPATOP B KadecTBe MCTOYHHKA
CTaHIapTHOH 4acTOThl B o6utactu HUY naa cnenmasin-
HbIX TOYHBIX H3MEpPEeHHH M IJA H3MepeHHA mepena-
TOYHBIX I1apaMETPOB HETHIPeXIOMICHUKOB, ob6.jaja-
I0ILUX KPYyTOil 4acTOTHOH XapakrepucTHkoi. OueHs
MaJioe 3HadeHHe KoaddulMeHTa HeJHMHEHHBIX HCKa-
JKeHHH BBIXONHOTO HATIPAYKCHHA II03BOJAET HCIOJb-
30BATL TEHEPAaTOp B KadcCTBE HMCTOYHHKA CHUTHAJA
OpM M2MCDCHHM HETHHEeHHEIX MCKa)KeHHH yCHJIHTe-
ged. Mageiit TeMmepaTypHeril Koa@dHIIMEHT yxona
YACTOTH M Lesecoo0pasHoe cXeMHOe pelleHHde TeHe-
patopa cmocofCTBYKT TOMY, 9TO YKalaHHBIE Iapa-
METPBI BEIIEPKMBAIOTCH B LIMPOKOM IHATA30HE pa-
foueit TeMIepaTy phL.

MexaHuyeckas W DIeKTPHUYECKAH KOHLETNLMA TeHe-
paTopa MO3BOJNAET HCIOJB30BAaTh 3TOT Ipubop B Ka-
YecTBe COCTABHOM uacTH BGojee KpymHbix aabopatop-
HBIX ¥ H3NMYECKHX yCTAHOBOK, HAIpHMep, n1pubopos
ATEPHOTO MATHUTHOTO Pe3oHaHca.

2. KOMIJEKTHOCTB ITOCTABKH
2.1. Tlepeuens Bcex TMOCTABIAEMBIX 4acCTei

BM 524
1AK 057 37

1 wr.
1 wr.

reHepaTop
Harpyska npoxogdax 600 Om

1. SCOPE OF APPLICATION OF THE INSTRUMENT

The TESLA BM 524 generator is a transistorized
supply of sinusoidal voltage of precise and very
stable frequency controllable within the range
10 Hz to 110 kHz, and with very low waveform
distortion of the order of hundredths of one per-
cent. This instrument is intended for universal use
in AF measuring technique and fully meets all re-
guirements in laboratory applications. The genera-
tor has two mutually independent outputs which
can supply two voltages of 0° or 180° phase dif-
ference into the measured object. Conseguently,
the generator is suitable for use in various phase
measurements and for testing symmetrical ampli-
fiers and circuits, etc.

The high stability, precision and controllability
of the produced frequency render the generator
applicable as a supply of standard frequencies
within the AF range for the extremely accurate
measurement of the transfer properties of quadri-
poles with steep amplitude characteristics. Owing
to the very low naon-linear distortion of the output
voltage, the generator can serve as a frequency
supply in the measurement of the distortion of
amplifiers. The low temperature dependence of the
produced frequency and the use of special circuits
in the generator ensure optimum parameters with-
in a wide ambient temperature range.

The ingenious mechanical and electrical concep-
tions of the generator make it suitable for use in
extensive lahoratory and physical instrument set-
ups, such as those for nuclear magnetic resonan-
ce investigations.

2. CONTENTS OF A COMPLETE CONSIGNMENT
2.1. List of supplied parts

Generator BM 524
Load GO0 &, open-circuit

1 pc.

1 pe. 1AK 057 37




| lp—————— s =AU TT | wT.  OBOMHOH 3QKUM 1AK 484 15
L T ¥ “* 2 wT.  uIrencens 1AF 895 57
2ks Kabel 1AK 64194 2 mr. xabean 1AK 641 94
1ks Sitova Siilra °  1AK64353 1 ir. ceresoil .uHYp 1AK 643 53
2 ks Pojistka 500mA/250V-T-35A 2 wmr. mnpemoxpamurens 500 MA[250 B-T-35A
2ks Pojistka 400mA/250V-T-35A 2 umr. npenoxpanmrens 400 MA[250 B-T-35 A
2ks Pojistka 250 mA/250V-T-35A 2 mr. mpemoxpamutens 250 MA/250 B-T-35A
2 ks Pojistka 200mA/250V-T-35A 2 mr. npemoxpamumrexs 200 MA[250 B-T-35 A
2 ks Zarovka 24V/0,05A 2mrr. naMna HaKaJMBAHMA 24 Bf0,05 A
2ks Zarovka 1AN 10962 2 mrr. JlaMila HaKaJHBaHHA 1AN 109 62
1ks Instrukéni kniZzka 1 mr. wHCTpYKUHA
1ks Balici list 1 mrr.  ymaxkoBodHEIR JHCT
1 ks Zaruéni list 1 mT. rapasTHiHOE CBHIETENECTEO

2.2. Nahradni dily (na zvld$ini objednéavku)

Usmeériiovac 1AN 290 54
Stabilizovany zdroj 1AF 009 26
Stabilizovany zdroj +42 V 1AF 005 99
MEegfidlo 1AP 777 46
Radi¢ 87 1AN 558 30
Piepinac S4 1AK 534 95
Prepinaé S5, S6 1AK 536 34
Vystupni dé&lid 1AK 059 66

3. TECHNICKE UDAJE

Kmito&tovy rozsah: 10 Hz + 110 kHz ve 4 rozsazich

Nastavitelnost kmitoctu: skokové na 3 dekadicka
mista .
plynule na vSech rozsazich s rozliSenim
1.10-4
plynule na rozsahu 1 + 10 kHz
s rozliSenim 1.10-°
Chyba kmitotu: £0,5% 40,02 Hz pii +23°C
v poloze KAL
Stabilita kmitoftu: zména kmitoétu s teplotou
TK < =7 . 10—%/°C;
drift < 1.107%/5 min. po 30 minutdch provozu
drift < 5.107%5 min. po 1 hodin& provozu,

2.2. 3amacaeie wactu (mo ocobennomy 2axasy)

Bempamurens ' 1AN 290 54
CrabuIMsupoOBAHHBIN HCTOYHHK 1AF 009 26
CrabuinaupoBaHHEx

ucrounnk +42 B 1AF 005 99
HMamepurensHoe yCTpoiicTBO 1AP 777 46
Ilepexmouarens S7 1AN 558 30
IMepexmouatens S4 1AK 53495
ITepexmouatens S5, S6 1AK 536 34
Beixonuo#t menurean 1AK 059 66

3. TEXHUYECKHE JAHHEBIE

Huanasos wacror: 10 Ty - 110 xI'm paz6ur
Ha 4 nomamanasona

YCTHHCBKE. HJaCTOTHI: IO CKauKaM — 3 OeCATHYHBIX
paspsana
IJIABHO HA BCeX Ipenenax ¢ Tousocrsio 1. 107%
ua npegerxe 1 - 10 xI'n ¢ touHocTso 1. 1077

[Morpemsocrs gactore: 0,5% 0,02 Tu npu
-+23°C 5 noxomennu KAJL

CTabuIbHOCTE YaCTOTHI: YXOI JACTOTHI B 3dBUCHMOC-
tu oT Temmepatyps: TK menee £7 . 107°/°C
npeitd menmee 1.107°/5 mun nocxe 30 Mun
pabote
aopeind méuee 5. 107%/5 Muun mocue 1 uaca
paborer

1pc. Twin terminal 1AK 484 15
2pcs. Plug 1AF 895 57
2 pcs. Cable 1AK 641 94
1pc. Mains cord 1AK 643 53
2pcs. Fuse 500 mA/250V -T-35A
2 pcs. Fuse 400 mA/250V-T-35A
2 pes. Fuse 250 mA/250V-T-35A
2 pes. Fuse' 200 mA/250V-T-35A
2 pcs. Lamp 24 v/0.05 A
2 pcs. Lamp 1AN 109 62
1pc. Instructions Manual

1pc. Packing Card

1pc. Guarantee Certificate

2.2. Spare parts (available on special order)

Rectifier 1AN 290 54
Stabilized supply 1AF 009 26
Stabilized supply +42 V 1AF 005 99
Meter 1AP 777 46
Selector S7 1AN 558 30
Switch S4 1AK 53495
Switches S5, SG6 1AK 536 34
Output divider 1AK 059 66

3. TECHNICAL DATA

Frequency range: 10 Hz to 110 kHz, in 4 partial
ranges
Frequency setting: In steps: In three decadic places
Continuously: With 1.10-¢ resolution within all
the ranges;
with 1.10-° resolution within the range 1 to
10 kHzﬁ
Frequency error: +0.5% =£0.02 Hz at +23°C in the
position “CAL.“
Frequency stahility: Temperature dependence of
the frequency: < +7.10~%/°C
Drift: <1.10-%5 minutes after 30 minutes of
operation;
< 5.10-%5 minutes after 1 hour of operation

et |
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Kmitottova charakteristika vystupniho napéti:
lepsi nez +0,3 dB (+3%) pro oba vystupy

Vystupy: vystup 1 — signdlovy (faze 0° nebo 180°)

— regulovatelny
vystup II — referentni (fdze 0°) — neregulo-
vatelny

Vystupni impedance: 600 Q pro oba vystupy
Vystupni napéti: vystup I
— min. 3,16 V na zaté&zi 600 Q
— min. 6,32 V naprazdno
vystup 11
— min. 5 V na zatézi 600 Q
— min. 10 V naprazdno
Zkresleni pfi max. vystupnim napé&ti (vEetn&
pozadi): <0,15% pro 10 Hz + 20 Hz
< (,10% pro 20 Hz + 110 kHz. Pro oba vystupy.

Vystupni déli¢ pro vystup I: 70 dB po 10 dB stup-
nich, chyba mensi nez 0,3 dB/stupeii

Mé&¥Fidlo vystupni drovn#: chyba voltmetru £3%
z plné vychylky v celém kmitoftovém rozsahu,
ddaj voltmetru plati pfi zatiZeni jmenovitou
impedanci

Pracovni podminky

Pracovni teplota okoli: +5°C aZ -+-40"C

Relativni vlhkost: 40% az 80%

Tlak vzduchu: 86 000 N/m? aZ 106 000 N/m?*

Napéajeci nap8ti: 220 V/120 V. £=10%

Napéjeci kmitocet: 50 Hz

Druh napéjeciho proudu: stfidavy-sinusovy,
zkresleni mensi nez 5%

" Prikon: 15 VA

Vliv zmény sitového nap&ti +10%: nema vliv
na parametry
Vn#jsi elektrické pole: zanedbateln& malé

YacToTHAS XapaKTepUCTHKA BhIXOTHOTO
HANpsoKeHus: HepasHomepHocTs Mexee 0,3 b
(£39%) nna ofoux BHIXOMOB

Brrxonsr: Beixon | — curHassHei (Pasa 0° mau
180°), perynmpyemsiii
Brixon 1l — cpasmenus (daza 0°)
HeperyJupyeMbli

Brixonuoe comporusaenue: 600 Om oba srixoma

BrixonHoe Hanpshxenue: Beixof I — mum. 3,16 B ma
marpyake 600 Om, muu. 6,32 B mpm xonoctom
xome
pruixon II — mwum. 5 B ma marpyske 600 Om,
MuH. 10 B mpu xonocroMm xome

Koappuiment menuseilHblx HCKaKEHHH IIPH
MAKCHMAJBHOM BEIXONHOM HANPSUKEHMH (BKJIO-
uag ¢oH): MeHee 0,15% » mmamasome 10 T -
-20Tn

- menee (0,10% » nmamasone 20 Ty - 110 &I,
oA 000MX BEIXOJOB

Brixonsoii menuTens nas Beixoja I: 70 mb mo cry-
measm 10 nB, morpemmsocts menee +0,3 aB/
Jerymens

HaMepHTeNb BEIXOGHOTO yPUBHS: IOTPEINHOCTE
soasTMerpa =3% mnoMHOrO OTKIOHEHHS CTPEeNKH
BO BCEM IWATIA30HE YACTOT,

NAHHBIC BOJLTMETPa AEHCTBUTENbHEl JJA HATPY3-
KM Ha HOMHHAJHHOE CONPOTHBICHIE

Yenceus skenayatanHH

PaBouas TeMmepaTypa OKpY KAIOWCTO BO3ZyXa:
-+5°C + -+40°C

OrsocurensHas Baaxknocers sozayxa 40% - 80%

llasaenue soanyxa: 86 000 H/m* - 106 000 H/m*

Hanpsxenue matanma: 220 Bf120 B =10%

Uacrora Hanpszkenus mutanms: 50 T'ng

Bup nuTamero ToKa: MEpeMEeHHBIH CHHYCOHIANb-
HBI K. H. u. MeHee 5%

[Torpebauseman MommOCTE: 15 BA

WsMenerue Hampsxenus cetw B mpenetax —10%:
HE BJHMAET Ha I14paMeTpEI

BHeurHee 3JeKTpHUECKOe moJe: IPCHEOPEKUMO MAalo

Frequency response of the output voltage (both:
outputs): Better than +0.3 dB (£3%)

Outputs: Output 1 — Signal output (phase 0° or
180°), controllable
Output II — Reference output (phase 0°), fixed

Output impedance: 600 & (both outputs)
Output voltages: Output I
— Min. 3.16 V across a 600 Q load
— Min. 6.32 V at no load
Output II
— Min. 5 V across a 600 & load
— Min. 10 V at no load -
Distortion at max. output voltage (including
background): < 0.15% within the range 10 Hz
to 20 Hz;

< 0.10% within the range 20 Hz to 110 kHz
[both outpuls)

Output attenuator for output I: 70 dB, in 10 dB
steps; error less than 0.3 dB/step

Meter of the output level: Error of the meter:
+30p of the full-scale deflection over the whole
frequency range. The voltmeter indicates
correctly when. the rated load impedance is
applied.

Operating conditions

Ambient temperature range: +5°C to +40°C

Relative humidity range: 40% to 80%

Atmospheric pressure range: 86 000 N/m? to
106 000 N/m?

Powering voltage: 220 V or 120 V. -+F10%

Powering frequency: 50 Hz

Powering current: Sinusoidal AC, distortion less
than 5%

Power consumption: 15 VA

Influence of +10% mains voltage variations: Does
not affect the parameters

External electrical field: Negligibly small




Vné&j5i magnetické pole: zanedbateln& malé
Poloha pfistroje: vodorovna nebo naklon&néa

BHemiHee MarHuTHOE moJie: TpeHeOpeRHMO MaJo

ITonoxenue npubopa: roOpH3OHTAIBLHOE HJIH
HAaKJIOHHOE

3amura: mpemoxpaHuTeas Pl — ceremoit 200 mMA[
/250 B - T - 35 A nas 220 B
400 MA/250 B - T - 35 A nas 120 B
P2 — 250 MAf250 B-T-35 A
P3 — 500 MAf250 B-T-35 A

Pa6oumii KOMILIEKT MOJIYyIPOBONHHUKOBHIX HpPUGODOB:
19 tpamsucropos, 24 nuonos, 4 cTaGUuaMTpOHE,
3 WHTerpaJjbHEIE CXEMET

Kaace Gesomacmocra: | mo mpemmmcammam MK

Ji3t&ni: pojistka: -
P1 — sitovd 200 mA/250 V - T - 35 A pro 220 V
400 mA/250 V - T - 35 A pro 120 V
P2 — 250 mA/250 V - T - 35 A
P3 — 500 mA/250 V - T - 35 A
Osazeni: 19 tranzistorii, 24 diod, 4 Zenerovy
diody, 3 integrované obvody

Bezpeénostni t¥ida: I podle CSN 35 6501

Rozméry a hmotnost Pasmepsr u Bec

" Nezabaleny pfistroj: Sifka 472 mm, vyika 160 mm,
hloubka 403 mm, hmotnost 13,5 kg
Zabaleny pFistroj: Sifka 720 mm, vyska 450 mm,
hloubka 600 mm, hmotnost 25 kg
Podminky pro dopravu a skladovani jsou uvedeny
v kapitole 11.

HeynaxoBarusiit npufop: wupuma 472 MM, BeICOTA
160 MM, raybuua 403 MM, Bec 13,5 kr

Ynaxosanubii mpubop: mupuxa 720 MM, BhICOTA
450 MM, Tnybuna 600 MM, Bec 25 kT

YcnoBua TPaHCIOPTHPOBKKM M XPAHEHWA IPHBCICHLI

B raase 11.

4. IPUHIOMWIT OJEVCTBHUA IIPUBEOPA

l'enepatop/BM 524 — 2710 peocraTHO-eMKOCTHOH re-
HEpaTOp KJacCHYeCKOTO THIA, T. €. YCHJHTEIb C
IByMA LenaMu o0paTHOH CBASH.

2

4. PRINCIP CINNOSTI PRISTROJE

Generdtor BM 524 je RC generdtor klasického ty-
pu, tj. zesilovat se dvéma smyckami zp&tné vazby
[obr. 1).

; Obr. 1
1 — zesilovad A 1 — ¥Ycunurens A 3
2 — vazba g8 2 — cBass f1 Puc. 1
3 — vazba §g» 3 — caase 2 Fig. 1

6

External magnetic field: Negligibly small
Working position of the generator: Horizontal or
tilted
Protection: By fuses:
P1 — mains 200 mA/250 V - T - 35 A for 220 V
400 mA/250 V - T - 35 A for 120 V
P2 — 250 mA/250V -T-35A
P3 — 500 mA/250 V- T -35 A
Complement: 19 transistors, 24 diodes, 4 Zener
diodes, 3 Integrated circuits

Intrinsic safety: Class [, according to IEC recom-
mendations

Dimensions and weights

Generator, unpacked: Width 472 mm, Height
160 mm, Depth 403 mm, Weight 13.5 kg
Generator, packed: Width 720 mm, Height 450 mm,
Depth 600 mm, Weight 25 kg
The conditions for transport and storage are in
section 11.

4. PRINCIPLE OF THE INSTRUMENT OPERATION

The TESLA BM 524 generator is basically an RC
generator of classical design, i. e. an amplifier
with two feedback loops (Fig. 1). ~

1 — Amplifier A
2 — Feedback £
3 — Feedback £
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Zpétnd vazba s pfenosem #; je kladnd, vazba s
pfenosem §, je zdpornd, zesilovat mé zesileni A.
Pak plati pro zesileni zesilovafe s vazbami:

A

=T (ei—p) A

Celé zapojeni osciluje na kmito€tu, pro Ktery plati

(B1—fB2) . A=1"

Pro oscilace na jediném kmito&tu je Zdporna zpét-
na vazba f§, kmitoftové zavisla a je tvofena RC
tldnkem typu dvojité T. Pro udrZeni optimélnich
pracovnich podminek a konstantniho nezkresle-
ného vystupniho napéti je druhd kladna vazba §,
amplitudovE zdvisld a v popisovaném generatoru
je tvoFena déliCem z odporu a termistoru.

Skutefné blokové =zapojeni v&etn& dopliikovych
obvodi je zndzorn&no na obr. 2.

Zakladem celého generdtoru je stejnosmérné vé-
zany budici zesilovat se dvéma vstupy a jednim
vystupem. Do vstupu pro zépornou vazbu je pfi-
veden signdl z RC clanku typu dvojité T, buzené-
ho z vystupu budiciho zesilovace. Prvky RC ¢lanku
jsou proménné, a tim je umoZnéna zména kmitoc-
tu generdtoru. Do druhého vstupu budiciho zesilo-
vate pro kladnou vazbu je pFiveden signdl z vy-
stupu vykonového zesilovace Il pfes napéfové za-
visly dé&li¢ z odporu R a perlickového termistoru
R,. Uelem vykonového zesilovate 1l je zesilit vy-
stupni napé&ti budiciho zesilovafe na poZadovanou
napétovou droveil potfebnou pro referen¢ni vystup
II a pro vykonové buzeni napé&tové zavislého déli-
Ce.

O6parnasa ¢BA3SH ¢ KO3pPHLIMEHTOM Ilepenadu (3
ABJAETCA TOJOMMTENIBHOH, CBA3L ¢ KO3PHUHEHTOM
nepegauyu 3, ABJIAETCA OTPHLATENBHOH, YCHIHTENIDb
obsnanaer Koappuumentom ycuaeHus A. Kospdumu-
CHT YCHJICHHA YCHIHTENA TPH HaAHYUH o6paTHEIX
CBA3ECH onpenesgerca 1o popMyie:

A

S g

Bes cxema Bo3Oy:kzmaerca Ha 49acTOTe, IPH KOTOPOH
HMeeT MeCTO PaBEHCTBO:

(61 —82) . A=1

Jlns obecrievena KoneGaHKI eNMHON YaCTOTHI 1I€Mb
00paTHOH CBA3H f, ABJIACTCA 3aBHCANIEH OT YACTOTEI
u obpasosana uernoukoit RC tuma mpoitnoe T. Ilia
MOLNEePKUBAHNA ONTHMAJIBHOIO pexuma paboTel u
[IOCTOSHHOTO HEUCKAKEHHOTO BBIXOIHOIO HAIPAXe-
HHMH BTOpad IIOJOKUTEJbHAHL CBAL (3 ABJIACTCA 3a-
BHCcAme# or ammuautynel. llens obparHO# CBA3M
OMMCHIBAEMOTO TeHepaTopa o0pa3oBaHa NeJIHTEJEM,
COCTOAIIMM K3 CONPOTHBIEHUA M TepMucrtopa. Heii-
CTBUTeJNbHAS OJIOK-CXeMa € y4eTOM BCeX NOIOJHHU-
TeNLHBIX TIelled IIoKa3aHa Ha pHC. 2.

OcHOBHON 4YaCTLIO BCEr0 TEHEPATOPA ABISAETCH YCH-
JHTENs BO3OYKIEHUS CO CBA3LID IO TOCTOAHHOMY
TOKY, KOTODBIH WMEeT OBa BXONA M ONWH BBIXOL.
Ha Bxom curHaja OTpPHLATENBHON O6pAaTHON CBA3H
nogaeTca cATHad oT nenouku RC tuma asomnoe T,
KOTOpas BO3OYKIAETCA BBIXOLHBIM CHTHAJOM YCHJIM-
Texna Bo3byxneHus. Diementsr uenu RC sasusiores
NepeMeHHBIMH, 4eM 06ecreunBaeTcs U3MEHEHHE Tac-
TOTHEI TeHepaTopa. Ha BTOpOH BXOX YCHJIHTENA BO3-
6yKIeHWsA, IIPEIHASHAUGHHBIN NJIA CHTHAJNA TOJO-
YKATEJIBHON O6pATHON CBS3M, TIONAETCS CUTHAJ C BBI-
xoma ycuauTess MomHoctu 1l uepes menutess, co-
6paHHEII Ha CONPOTHBIEHHHM R ¥ MUHUATIOPHBIH
tepmucTop R, Ko3dPHIIMeHT HeneHHs KOTOPOTO 2a-
BUCHT OT HalpsxeHus. Ycuamreas wmomuoctH 11
NpeIHA3HAYCH IJIA YCHMJEHWS BEIXOLHOTO HaIlpssKe-
HUA YCUAMTENA Bo36GY:KIeHHA N0 ypoBHA, Heobxo-
OHMOTO LNIA BhIXONa cpaBHeHHMA 1] u muA mepemaum
HeoBXONMMOH MOIIHOCTH Ha BXOJ, NEJHTENA 3aBH-
CAINETO OT HAIPAKEHUA.

The feedback of g, transfer function is positive,
the feedback of §, transfer function is inverse, and
the gain of the amplifier is A. Consequently the
amplification of the.amplifier with the two feed-
backs employed is:

A

A =T (a—f A

and the circuitry oscillates at a frequency which
meets the condition:

(B1—f2).A=1

In order to obtain oscillations of a single frequen-
cy, the inverse feedback g, is frequency-dependent
and is formed by an RC network of the twin-T
type. So as to maintain optimum working condi-
tions and constant undistorted output voltage, the
positive feedback §, is amplitude-dependent and is
formed by a divider consisting of a resistor and a
thermistor.

The block schematic diagram of the generator,
including the ancillary circuits, is shown in Fig. 2.

The basic of the generator is a DC-coupled driving
amplifier which has two inputs and one output.
The signal arriving from the RC network, which
is of the twin-T type and is driven by ‘the driving
amplifier, is applied to the input for the inverse
feedback. The components of the RC network are
controllable in order to enable the selection of
the generated frequency. The signal from the
power amplifier II is applied to the input for the
positive feedback via a voltage-dependent divider,
which is formed by a resistor R and a beat ther-
mistor R,. The purpose of the power amplifier 11
is to boost the output voltage of the driving ampli-
fier to the voltage level required for the reference
output II and for driving the voltage dependent
divider.



J ’ Obr, 2
~ s . Puc. 2
(e .
. “ Fig. 2
1 — budici zesilovat L — ycmauress BosGyKuenus 1 — Driving amplifier
2 — RC ¢&léanek dvojité T 2 — muenouxka RC tuna nsoiimoe T 2 — Twin-T type RC network
3 — invertor A= —1 3 — ummeprop A = —1 3 — Inverter, A= —1
4 — faze 180° 4 — dasa 180° 4 — Phase 180°
5 — vystup jemné 2 — BHIXOL IIABHO 5 — Qutput control — fine
6 — vykonovy zesilovad I 6 — yeraurens mMowsocty 6 — Power amplilier I
7 — vykonovy zesilovaé 11 7 — ycuaurens Mounocry [I 7 — Power amplifier II
8 — dé&li¢ vystupniho napéti 8 — puxon rpy6o 8 — Divider of the output voltage
9 — detektor 9 — nerexrop 9 — Detector
10 — vystup 10 — Buxon 10 — Output
11 — zdroje 11 — #cTownmKn nuTaHHA 11 — Supplies
Na v¢stup budiciho zesilovale je pfipojen rovnéZ K srixomy ycwmamTens poalyskmeHua monk/oued rak- Also a frequency-dependent precision inverter,

piesny invertor, kiery otaci frekvencéné& nezévisle
fazl napéti budiciho zesilovace o 180" v celém Kkmi-
toftovém rozsahu generatoru.

Piepnutim pfepinace faze S1 lze tedy privddét na
vstup vykonového zesilovaCe 1 ples potenciometr

K€ TOYHBI MHBEPTOP, KOTOPHIA CABMIraeT HE3aBH-
CHMO OT 4acTOTHl a3y HANDAMKEHHA YCHJIHTENA BO3-
byxnmenua Ha 180° B mpemesax Bcero auamasoHa 4ac-
TOT TeHepaTopa.

CilenoBatenbHO, MyTCM MEPEKITIOYEHHA MEPERIIOUA-
tean Gas3sr S1 MOMKHO Ha BXON YCHJIMTEJNA MOLHOC-

which rotates the phase of the voltage of the driv-
ing amplifier through 180° within the whole fre-
quency range of the generator, is connected to the
output of the driving amplifier. Consequently, by
suitably setting the phase switch S1, the output
voltage of the driving amplifier can be applied to
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jemné regulace napé&ti R1 nap&ti v vystupu budi-
ciho zesilovace s fazi shodnou nebo opa&nou vzhle-
dem k fazi vystupu II. Oba vykonové zesilovale
jsou shodn& zapojené a nenatdceji fézi vstupniho
nap#ti. Vystupni impedance t&chto zesilovalil je
zanedbatelnd mald a poZadovand vystupni impe-
dance generdtoru 600 Q je tvofena vn&jSimi odpo-
ry.

Signalovy vystup [ je jeSt& doplnén hrubym dgli-
¢em vystupniho napéti tvofenym tfemi ttlomovy-
mi ¢lanky typu T a obvodem voltmetru, ktery se-
stdvd z detektoru a vlastniho méridla M.

Viechny zesilovafe generdtoru jsou napdjeny ze
tFi stabilizovanych zdrojii, ¢imZ je tGpln& vyloulen
vliv zmé&ny sitového napé&ti na parametry genera-
toru.

5. POKYNY PRO VYBALENI, SESTAVENI A
PRIPRAVU PRISTROJE K PROVOZU

5.1. P¥iprava p¥istroje pro provoz

Pfistroj je po vybaleni schopen okamZité pracovat.
V pripadd, Ze byl skladovan v minusovych teplo-
tdch a bude pouZivdn v teplotach nad rosnym bo-
dem, nutno ponechat pfistroj aklimatizovat.

5.2. Umisténi pFistroje

Generator mfiZe pracovat v libovolné poloze, pii-
temZ parametry uvedené v kapitole ,Technické
adaje” (3) jsou zarufovany v plném rozsahu pro
polohu vodorovnou nebo pouze s malou odchyl-
kou od vodorovné roviny (pfi pouZiti pfednich
vykldpécich podpér). V jinych polohdch miize pfi-
stroj rovn&’ bez zdvad pracovat libovolnou dobu,

ti | momaBaTh wepez IMOTEHIMOMETP TOYHOI ycTa-
HoBKH HamnpsseHus R1 manpsskeHue ¢ BhlXona ycu-
nwurens Bo3byknenud, gasza KOTOPOTO COOTBETCTBYET
uam Asisercsa ofpaTHOR IO OTHOLIEHHMIO K gaze cur-
Hasa Ha Beixone 11, O6a ycuauTens MOUIHOCTH uMe-
10T ONMHAKOBYIO CXEMy H He CIBHTAOT a3y mxom-
HOTO HANpSKEHUs. BBIXOLHOE CONMPOTHUBIEHHe 3THX
yeuauTeneil mpenefpekuMo Mano u Tpebyemoe BbI-
xojHoe comporusicHue reHepaTopa 600 Om oBec-
MMeUUBAETCS BHEIIHUMH CONPOTHBICHHAMH.

Brixon curmana I, xpome TOrO, HOUOJHEH Tpy6miM
IeTUTeJeM BEIXOIHOTO HaNpsKeHHs, obpazomaHHbIM
TpeMs aTTeHwaTopaMyu m-06pasHOM CXEMBI U cxeMoil
BOJILTMETpPA, COCTOALICH M3 METEKTOpa U COBCTBeHHO
mpubopa M. .

Bee ycusurenm reHepaTopa IHTAOTCA OT Tpex cra-
OMJIH2MPOBAaHHLEIX HCTOYHHKOB, B pe3yJibTaTe uyero
MOJHOCTBIO HCKJIIOUAETCA BJIMAHUE HEMOCTOAHCTBA
HAIPAKEHUs CeTH Ha MapaMeTphl TeHparopa.

5. YKA3AHUA 110 PACITIAKOBKE, CEOPKE U
MOArOTOBKE ITPUEOPA
K SKCIIJIYATALIA

5.1. Toaroroska mpubopa K SKcIIyaTanmuy

Ilocoe pacnakoBku HpHGOp TOTOB IIA HEMENJEHHON
aKcmIyaranguu. B TOM ciaydae, eCad OH XpaHHJICA
TIpM TeMmeparypax Hike HyJa u OyIeT Hemossso-
BaThCA IPH TeMIIEPaType BEHILUE TEMIEPATYPH ofpa-
30BAHUA POCEl, TO €TO CIENYEeT OCTABUTEL IJIA aKJIH-
MATHIALIUH.

5.2. Pacmonosxenue npubopa

Ternepatop Mosker pabotaTh B mo0oM TOT0xeHuH,
npuyeM [lapaMeTphl, YKasaHHEBIE B pasfeie »Texmu-
UeCKHEe IaHHBIE« (3) BBINOJIHAIOTCA B TIOJHOM o0ne-
ME B TODH30HTaJLHOM I[OJOXKeHHH nMpubopa uam B
MNONOKEHHH MaJj0o OTJIHYAIIIEMCA OT TOPU30HTAIL-
HOoro (IpH MCIHOMh30BAHHH IEpPEIHHX OTKMIHLIX HO-
xek). B mpyrux mogomenuax mpu6op Moxer pa-
GoraTs Gea oTkaza Joboe BpeMA. TOMBKO ToyHOCTH

the input of the power amplifier I, via the poten-
tiometer R1 for fine voltage control, either with
equal or opposite phase with regard to that on the
signal output II. The two power amplifiers are of
the same design and do not cause phase shift of
the input voltage. The output impedance of these
amplifiers is very low; the required output impe-
dance of 600 Q of the whole generator must be
formed by an external load. The signal output I is
supplemented by a step divider of the output divi-
der formed by three attenuator pads of the T type
and the voltmeter circuit composed of a detector
and a meter M.

All the amplifiers of the generator are powered by
three stabilized supplies; thus, the influence of
mains voltage variations on the properties of the
generator is fully precluded.

5. INSTRUCTIONS FOR UNPACKING THE
INSTRUMENT, ITS ASSEMBLY AND
PREPARATIONS FOR USE

5.1. Preparations of the instrument for operation

After being unpacked, the generator is ready for
use; if it has been stored at ambient conditions
below zero and has to operate under conditions
above dew -point, then it must be acclimatized
before being actually set in operation.

5.2. Positioning of the instrument

The 'generator is capable of operating in any posi-
tion; however, the rated parameters given in sec-
tion 3 — “Technical data“ — can be ensured only
when the generator is positioned horizontally or
only slightly tilted (by using the adjustable sup-
ports). The generator operates satisfactorily also
in other positions for any length of time, except



pouze presnost zabudovaného voltmetru se zhorsi
(systém méfidla je vyvazen pouze pro vodorovnou
polohu pfistroje].

5.3. Pripojeni pi¥istroje na sifové napéti

Pfed pfipojenim pFistroje na sifové napé&ti kontro-
lovat nastaveni sifového napéti na voli¢i vzhledem
k pouZitému napé&ti. Kotou¢ek sifového voliée [na
zadnim panelu) je aretovan Sroubkem. V pfipadé
potFeby tento Sroubek uvolnit, kotouéek povytah-
nout, nastavit polohu volice podle poZadovaného
napéti pootoctenim pod trojihelnikovou znadku a
kotoucek opét zajistit. (Z vyrobniho zavodu je p¥i-
stroj nastaven na sitové napé&ti 220 V.) Déle kon-
trolovat spravnou hodnotu sifové pojistky P1 pro
zvolené napéti. Hodnoty pojistek jsou uvedeny na
zadnim panelu a v kapitole ,Technické ddaje” (3).

Pfi provozu neni tfeba pFistroj zvlast zemnit, ne-
bot vSechny jeho kovové Césti jsou pfivodni sito-
vou §ifirou pfipojeny na ochranny vodic.

6. NAVOD K OBSLUZE A POUZIVANI PRISTROJE

6.1. Uspoifadani a funkce ovladacich prvki,
umisténych na pfednim panelu

1 — Sitovy vypinac

Zapnuti pfistroje se provede pieklopenim packy
vypinace z polohy 0 do polohy I. Vypnuti se pro-
vede opacnim postupem.

2 — Kontrolni Zarovka

Zarovka sviti po celou dobu pfipojeni pFistroje na
sit vypinacem 1.

3, 4, 5 — Piepinace dekadické volby kmitodtu ge-
neratoru

SlouZi k nastaveni kmito¢tu generatoru na tfi de-
kadicka mista s pfesnosti -+0,5% --0,02 Hz.

10

BCTPOEHHOIO BOJBTMETpa HpU ToM OymeT xyxe
(cucrema mpubopa ypaBHOBELUCHA TOJBKO B TOpH-
30HTAJBHOM TOJNOKeHUH 1pubopa ).

5.3. Hopxnrouenne npubopa K ceru

Ilepen monxiodeHweM NpHOOpa K CeTH NMPOKOHTPO-
JMPOBATE YCTAHOBKY HAalPAKEHHMA CETH TIepeKJIo-
4aTeqeM B COOTBETCTBHU C HMEIONHMCHA HaIpKe-
HueM ceTH. J[MCK ceTeoro mepekmiouatens (Ha 3af-
Hell naHenn) QMKCHpOBaH BHHTOM. B ciydae Heob-
XONUMOCTH CJeNyeT BHHTHK OcHabuTh, MHCK BLIIBH-
HYTh, YCTAHOBHThL TIOJO)KEHWE IMepeKIouaTend IIo
TpefyeMOMy HANpAKEHUIO IPOTHB TPEyrOALHOTO HH-
Iekca M OJucK ¢ukcuposaTh. (V3 aaBona-maroToBu-
Tens npubop TepekiiodeH Ha Hanpsxenume 220 B.)
Majee caenyeT IPOKOHTPOJHPOBATL HOMHHAJ CceTe-
BOTO TpegoxpaHuTtesd Pl B COOTBETCTBHM C yCTaHO-
BJEHHBIM HanpMXeHWeM. 3HAYeHHA MpefoXpaHuTe-
JIel yKasaHbl Ha 3alHell TAHEJM, a TakXe B pasne-
ne Texuuueckue namHLe (3).

[Ipu pabote mpubop He HyXO4aeTCA B CHEMHATBHOM
3a3eMJIEHHH, TaK KaK BCE MeTaJJIHYecKHe YacTH
TMOAKMOUEHB! K 3alfUTHOMY IIPOBOLY IOCPENCTBOM
CEeTEBOTO LIHYPA.

6. HHCTPYKIHA IO 3KCILIYATAIHH
IMTPUBEOPA

6.1. PacnmonoxeHHe W Ha3HAYEHHE 3JIEMEHTOB
yNpaBJeHUs Ha MepenHel MaHelH

1 — Ceresoit TyMmbaep

Bxiouenne npubopa OCYLIECTBJASAETCS IIEPEBOIOM
pBIYa)KKa IepeKTodatens u3 nonoxkerusa () B momo-
keuune [. Brikmouenme ocymecTBiaserca Haobopor.
2 — KonTponHas naMma.

JlaMma rOpHT B TeueHHEe BCETO BPEMEHH IOIKJIOUe-
Hua npubopa K ceru TymBaepom 1.

3, 4, 5 — Tlepexmouarenn nexamuwueckoro HaGopa
4yacToTsl reHepatopa. OHH CHAyKAT LA YCTAHOBKH
4ACTOTHl TEHepaTopa IO TpeM NeCATHYHBIM pa3psa-
nam ¢ touroctsio 1+0,5% 20,02 Ty,

that the accuraﬁy of the built-in voltmeter will be
reduced (as the movement of the meter is balanc-
ed exactly only when the instrument is horizontal).

5.3. Connection to the mains

Before connecting the instrument to the mains, it
is essential to check the setting of the mains volt-
age selector which must tally with the available
mains voltage. The disc of the selector (on the
back panel) is secured with a screw. If necessary,
this screw has to he removed, the disc pulled out,
turned so that the marking which indicates the
mains voltage available appears below the trian-
gular mark and then pushed home again, after
which the disc must be secured with the retain-
ing screw. By the makers the instrument was
adjusted to the mains voltage 220 V. Also, it-is ne-
cessary to check the mains fuse P1. The correct
ratings of this fuse are engraved on the back panel
and are given in section 3 — “Technical data“.
During use, the generator need not be earthed, as
all its metal parts are connected to the mains
protective conductor via the mains cord.

6. INSTRUCTIONS FOR MANIPULATION AND USE
OF THE INSTRUMENT

6.1. Layout and functions of the control elements
situated on the front panel

1 — Mains switch.

The instrument is switched on by changing the
position of this toggle switch from 0 to I. Switch-
ing off is' carried out in the opposite way.

2 — Pilot lamp.

This lamp glows all the time that instrument is
powered via the mains switch (1).

3, 4, 5 — Switchtes of the decadic frequency selec-
tor. These switches serve for selecting the requir-
ed frequency of the generator in three decadic
places with an accuracy of -+0.5% --0.02 Hz.
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6 — Prepinac¢ kmitoétovych rozsahti
Pfepinéd celkem 4 rozsahy od 10 Hz do 100 kHz.

7 — Jemné dostaveni kmito&tu

Plynulé dostaveni kmitoftu v rozmezi minimalné
jednoho dekadického mista posledniho pfepinace
hrubé volby kmito¢tu (pEepinac 5).

Kmitofet generdtoru vzristd pfi otdfeni knofliku
7 doprava. Nastavitelnost kmito¢tu je min. 1.10-*
z nastavené hodnoty.

8 — Doladéni kmitoétu na rozsahu 1+ 10 kHz

Tento ovladaci prvek je urcen pro specidlni pouZi-
ti ve spektrometru NMR TESLA. ZvétSuje nastav:.-
telnost generdtoru na uvedeném rozsahu na hod-
notu min. 1.10-% z nastaveného kmitoétu. Celkovy
rozsah doladéni je pFiblizn& -+-1,2.10-% z nastav~

92 17

Obr. 3 Puc. 3 Fig. 3

6 — I[lepex/souyaTens MONIUANIA30HOB YACTOTHL
OHn ycraHaBIWBaeT 4YeTblpe IOLNMAIIA30HA B IIpefe-
aax or 10 ' go 100 [

7 — IljgaBmas ycTAHOBKA Y9aCTOTEL

Il;aBHAas ycTamoBKA 4YacTOTHL B OpelejlaXx HE MeHee
OLHOTO AECATHYHOTD 3HAKA- MOCIEIHETO I[IePeKIIoqd-
TeJsl yCTAHOBKH 4acTOTHl Ipybo (mepeximouaTtens 5).
YactoTa TeHepaTopa BO3PACTAET IPH BPALEHHH Dyd-
Kd 7 HampaBo. TOYHOCTh YCTAHOBKH YACTOTHI COCTa-
raser MuH. 1.107* ycrarosrernoro anauenus.

8 — Tlomcrpoiika wacToTel B auanasone 1 - 10 xI'.
OTa pydKa yupaBJeHHA NpelfHa3HAYEHA NJIA CIEeH-
aTBLHOTO NIpHMeHeHUA B cmekTpoMerpe AMP »Tec-
sa«. OHa MOBBILIAET TOMHOCTE YCTAHOBKM HACTOTHL
IcHepaToOpa Ha yKasaHHOM [AHamd3oHe 10 MHH. 1.
1077 or ycraHosieHHo# uyactotsl. OGwmit nnana-
30H momeTpoiiku coctasmger -=1,2. 107 (mpubau-
3UTEIRHO) OT YCTAHOBJIGHHOrO 3HaucHHUA. JTa MO~

18 20 19 21

1 2

6 — Frequency range selector.
Serves for selecting one of the 4 partial ranges
within the overall range of 10 Hz to 100 kHz.

7 — Frequency fine control.

Enables fine frequency adjustment within the
range of minimum one decadic place of the last
switch [5) of the decadic frequency selector. When
this control (7) is turned clockwise, the frequency
increases. Resolution minimum 1.10-9 of the se-
lected value.

8§ — Incremental frequency control within the
range 1 to 10 kHz

This control is intended for special application in
NMR spectrometry. It increases the frequency re-
solution of the generator within the above opera-
tional range to minimum 1.10°% of the selected
overall frequency. The total incremental frequen-
cy range is approximately £1.2.10-* of the set

11



né hodnoty. Toto doladéni je v Cinnosti pouze na
rozsahu 1 aZ 10 kHz.

9 — Dostaveni nuly méfidla

10, 12, 14 — Ukazatele c¢iselné hodnoty kmitoétu
Jsou spfaZeny s prepinaci dekadické volby kmitoc-
tu generdtoru 3, 4 a 5. Prvni misto, tj. pfepinac 3
méd hodnotu 1 aZ 10, ostatni dvé mista — pFepinac
4 a5 — hodnotu 0 az 9.

11, 13, 15 — Ukazatele pohyblivé desetinné carky
V t&chto tfech okénkdch se postupné& podle polohy
prepinafe kmitoftovych rozsaht 6 automaticky
rozsvécuje desetinnd carka. Celkovy tdaj nastave-
neho kmitoctu je tedy indikovén:

a) €iselnou hodnotou
b) desetinnou ¢arkou

ukazatele 10, 12, 14
ukazatel 11 nebo 13
nebo 15

¢} jednotkou a rozsahem  pfepinac 6

16 — MEéTidlo napéti signdlového vystupu I
Méridlo je pfipojeno pfed vystupni d&li¢ napé&ti 17.
Je opatfeno celkem tFemi stupnicemi, a to napé&to-
vimi 0+32 V a 0+1 V a decibelovou stupnici
—12 dB az -2 dB. VSechny stupnice plati p¥i za-
tizeni vystupu I zat&Zovaci impedanci 600 Q nebo
priichozi zat&zi 600 2. Nula decibelové stupnice
je stanovena pro vystupni napéti 0,775 V na zAats-
1 600 @, tj. pro vystupni vykon 1 mW. ProtoZe chy-
ba mé&fidla je vztaZena na plnou vychylku a s kle-
sajici" vychylkou rucky méFidla relativni chyba mé-
Feneho napéti roste, je tfeba volit hrubé rozsahy
vystupniho napéti — prepinat 17 — tak, aby se
rucka méfidla pPi odelteni hodnoty pohybovala
v hornich dvou tfetindch stupnice.

17 — Prepinac rozsahQ napéti vystupu |1
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cTpoiika pafoTaer TOJBKO
- 10 xI'm.

9 — Iloxmcrpoiixa HYJIs HIMEPHTEA.

10, 12, 14 — Vuouxanus qudpoBoro SHAUEHUA
yacToTel. OHH CONpSIKEHE! C TIEPEKIIOUATENAMA Le-
Kanuueckoro Habopa gactorsl remeparopa (3), (4)
u (5). Ilepeoe Mecto, T. e. nepekmiodaTens (3) ume-

Ha [omgManasodHe 1 -

er sHageHme | - 10, ocraipHrle mBa 2Haka — me-
pexmodarenu (4) u (5) mmeor amavenue O - 9.
11, 13, 15 — Huzwmxanusa nepexmioyaeMoro ecs-

THYHOTO 3HaKa. B 3THX Tpex OKOIIKax II00YepenHo
B 3aBHCHMMOCTH OT IOJOKEHHA MEPEKIOYATE)A MO~
LMAIA30HOB 4acTOThl (6) aBTOMaTHuYeCKH 3a)Kura-
erca mecATwuHbii 3uaxk. Ofmiee mokaszaHWe ycTaHo-
BJICHHOU YACTOTH OCYIIECTBJAAETCA CJELYIOUIEH WH-
IOHKALIMCH: ‘

uraukatoper 10, 12, 14

naguKarop 11 wawm 13,
uam 15

mepexmosaTens (6).

a) UuPpPOBLIM IHAUEHHEM
6) HecATHYHBIM 2ZHAKOM

B) COMHHUOH M NpeesoM

16 — HamMepuTenns HampsKeHWA BhIXOnA curHAJa 1.
WamepuTensnrii mpufop BKJIOYEH IEpen BEIXOIHBIM
nenuteneM HanpaxerHa (17). Ox ocHamen tpems
WKaJAMH, 4 UMEHHO: JBYMS WKaJIaMHU HATIPAMKEHU
0-32Bwu0-1B u wkanoit 15 B npenenax
—12 1B = +2 nB. Bce mkajsr OTHOCATCA K COCTOA-
HUK HATPYXEHHOTO BHIX0Ja | Ha conpoTHBIeHHU
marpyskx 600 OM ®au Ha npoxomHOH Harpyake
600 Om. Hoap mkamel meuufen cOOTBETCTRyeT Bl
xopHoMy Hampmwenuio ~(0,775 B ma Harpyake
600 Om, T. e. COOTBETCTBYeT BHIXONHON MOILHOCTH
1 MBr. Buny Toro, 4To mOTpEmIHOCTL M3MEPUTEDL-
Horo npmbopa NaeTci OTHOCUTENBHO MOJHOTO €To
OTKJIOHEHHMS M € YMEHBUIAIONIAMCA OTKJIOHCHHEM
cTpenxu mpubOpa OTHOCHTENBHAS MOrPELIHOCTL Ha-
IOPsKEHHA  BO3pacTacT, TO HeoGXOOHMO BEIGMpPAThL
upenensl TPyGo BEIXOODHOTO HATIpAMKEHHA — Tepe-
kmodaTens 17 — Tak, 9To6H cTpesika nmpubopa mpH
OTCYeTe SHAYCHHA HAXONHMJIACh B BEPXHUX INBYX Tpe-
THAX LKA,

17 — lepeKmouaTenh NPenc/ios HAIPAYKENH Bhl-

xona .

value and is available only within the range 1 to
10 kHz.

9 — Zero setting of the meter.

10, 12, 14 — Numerical frequency indicators.

As they are ganged with the decadic frequency
selector switches 3, 4, 5, the first digit — switch
[3) — has a range of 1 to 10, the further two
digits — switches 4 and 5 — have ranges of 0 to 9.

‘11, 13, 15 — Decimal point indicators.

The decimal point appears successively in these
three windows, according to the range selector
(6]. Thus, the total frequency is indicated as fol-
lows:

indicators 10, 12, 14
indicator 11 or 13 or 15

a) Numerical value
b) Decimal point

c) Unit and range selector B

16 — Voltmeter of the signal output I.

This meter is connected in front of the voltage
divider 17; it has three scales — two for the mea-
surement of voltages (0 to 3.2 V and 0 to 1 V)
and one for decibels (—12 dB to +2 dB). The
scales are valid when the output I is-loaded by an
impedance of 600 Q, or by an open-circuit (feed-
-through) load of 600 Q. The zero of the decibel
scale applies to an output voltage of 0.775 V across
a load of 600 Q, i. e. to an output power of 1 mW.
As the error of the meter is given at the f. s. d.
and increases relatively with the decreasing mea-
sured voltage, it is always necessary to select
such a coarse range of the output voltage — se-
lector 17 — at which the pointer of the meter
remains within the upper two thirds of the scale
range.

17 — Range selector of the signal output 1
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Tento pfepinad ma celkem 8 poloh a slouZi k na-
staveni potiebné trovné vystupniho napé&ti [ v roz-
sahu —60 dB (1 mV) aZ +10 dB (3 V) na zat&Zi
600 Q. Jednotlivé stupné& jsou tvofeny skoky po
10 dB.

18 — Konektor referenéniho vystupu II [BNC)

Na tento konektor je vyveden vystup referencniho
kandlu generdtoru. Napé&ti je konstantni v celém
kmitoctovém rozsahu, bez regulace. SlouZi jako re-
ferentni signal p¥i riznych fdazovych méfenich a
méfeni ctyfpdld.

19 — Konektor signalového vystupu I (BNC]
Tento vystup slouZi jako hlavni vystup generdtoru,
a proto je opatfen regulaci vystupniho napéti (hru-
b& — pPepinaé 17, jemn& — potenciometr 21) a
moZnosti zmé&ny faze prfepnutim pfepinace 20.

20 — Prepina¢ zmény faze signédlového vystupu I

v poloze 0° mé& vystupni napé&ti na vystupu I sou-

hlasnou fazi vidi referenénimu vystupu II, v polo-
ze 180° ma fazi opa€nou, tj. otofenou o 180° viili
vystupu II. V této poloze lze s vyhodou vyuZit ge-
nerdtoru jako budi€e soumé&rného koncového stup-
n&, apod. '

21 — Potenciometr jemné regulace vystupniho na-
péti I

Spolu s pfepinatem rozsahli 17 umoZiiuje jemnou
regulaci vystupniho napé&ti v rozsahu 20 @V + 3,16
V/600 Q.

AToTr mepexmouaTeiab MMeeT 8 MONOKEHHH M TIped-
HA3HAYEH MJA YCTAHOBKM HY;KHOTO YPOBHA BBIXOA-
noro HanpskeHusa | B mmamasome —60 nb (1 MB)
+ =10 aBb (3 B) npu marpyaxe 600 Om. Oraneis-
HBIE CTYIEHW IIPeNCTaBIAIOT coD0il CKAuKH dYepes

10 nb.

18 — TI'Heamo BEIxoma cuTHajJa cpaBHeHHa I
(BNC) _

Ha sTo THeamo momaeTcs BLIXOAHOW CHTHaJ KaHAJXa
cpaBHeHHs TeHepaTopa. Hanpskenue smiferca Io-
CTOAHHBIM BO BCEM IHANA30HE 4acTOT Oe3 BOaIMOXK-
HOCTH DETYJHpOBAHUA. DTOT CHIHAJ ABJIACTCH CHUT-
HAJIOM - CPABHEHUS IPH DPASIMYHEIX (GA30BEIX H3IMe-
pE'HHHX ¥ W3IMEDPEHNAX LIETBIPQXHDJIIOCHHKOB.

19 — Treano curmaxpHoro Bmixofa I (BNC)
3TOT BBIXOA ABJAETCS OCHOBHBIM BEIXONOM reHepa-
TOpa ¥ NO3TOMY OH OCHAIIEH PETyJHPOBKOH BBIXOI-
Horo HanpsskeHHA (Tpy6o — mepermouarens 17,
TOuHO — mOTeHIHOMETP 21) ¢ BO3MOKHOCTBIO M3~
mMeHeHHs Paspl NyTeM MepPeKJIOUeHHA MepeKJIodaTe-
as (20).

20 — IlepexouaTens waMeHeHHA (Gaakl BEIXOdA
curxaaa [.

B momoxennu »(0°«¢ BRIXO#HOE HampAMKeHHEe Ha BEHI-
xoje | mMeer onmHAKOBYW a3y Kak M HATIPIKEHUE
Ha Buixome cpasuenua 1. B monomennu »180°« da-
pa cHrHaja sApjserca oOpaTHOH, T. €. COBHHYTOH
ma 180° orHocmrTesnHo curHaaa Ha Bhixome 11. B
3TOM TIONOKEHUU Ie/1eco00pasHO MCI0AL30BATE TIe-
HepaTop B KadecTBe Bos0yIWTENd CHMMETPUYHOTO
OKOHEeYHOro Kackana u T. I.

21 — TloTeHIIHOMETpP TOYHOTO PETYJIHPOBAHUA BBI-
XOOHOTC HaupsKenus [.

Bmecte ¢ mepexmiouatenem 17 OH JAET BOIMOMKHOCTD

[LIABHO PEryJIHpOBATE BEIXONHOC HATIDKEHHME B IIpe-

menax 20 mxB - 3,16 B/600 Om.

This selector has 8 positions and serves for the
coarse selection of the required level of the out-
put I within the range of —60 dB (1 mV] to
+10 dB (3 V) across a load of 600 Q. The signal

output I is controllable in 10 dB steps.
. ~

18 — Connector of the reference output II (BNC).

To this connector is brought out the reference
channel of the generator. The output voltage is
constant over the whole frequency range and is
not controllable; it serves as a reference signal
in various phase measurements, tests of quadri-
poles, etc.

19 — Conpector of the signal output I (BNC]).:
This output serves as the main output of the gene-
rator; therefore, it is provided with coarse control-
-selector 17 — and fine control — potentiometer
21, as well as phase selection — switch 20.

20 — Phase selector of the signal output I

When this switch is set to the position 0°, the out-
put voltage on output I has the same phase as the
voltage on the reference output II. When set to
the position 180°, the phase on the signal output I
is opposite to that on the reference output II;
when the phase selector is thus set, the generator
is applicable to advantage as a driver of a sym-
metrical AF output stage, etc. '

21 — Fine control potentiometer of the signal out-
put I.

Together with the range selector [17) this control

serves for the exact setting of the output voltage

within the ranage 20 xV to 3.16 V/600 Q.
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6.2. UspoFddani a funkce prvkii na zadnim panelu

€.2. Pacmonoxenue M Ha3HAYeHUE 3JIEMEHTOB
Ha 3aJHEH MaHeIMn

24 25 26

6.2. Layout and functions of the control elements
on the back panel

22 — Sitova privodka

23 — Voli¢ napéti 220 V/120 V

24 — Sitova pojistka P1

25 — Pojistka zdroje —10 V P2

26 — Pojistka zdroje +20 V P3

27 — Konektor referenéniho vystupu II (konektor Tes-
la). Vystup je shodny s vystupem II na pfednim
panelu ozna¢enym 18.

28 — Konektor signalového vystupu I (konektor Tesla)
Vystup je shodny s vystupem I na pfednim panelu
ozna¢enym 19.

6.3. Pfiprava pro méfeni

6.3.1. Pfipojeni na sit

Pomoci sitové Sifiry pFipojime pfFistroj na sitové

napéti a zapnutim vypinae uvedeme do provozu.

Po zapnuti se musi okamZit& rozsvitit kontrolni
Zarovka 2.
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28 27 Obr. 4 Puc. 4
22 — cereBoe THe3NO
23 — mepexmiouarens Hanpsxenus 220 B/120 B
24 — ceresoit npenoxpanutens P1
25 — mnpenoxpanutens ucrounuka — 10 B P2
26 — mnpenoxpanuTens wmcrounuka 20 B P3
27 — rHesmo Beixona curHana cpasHerus 11 (paswsem Tecna).

Beixon Takoit e, kak u Beixonm Il ma nepenHel TaHENH,
ob6osHayeHHbIN 18.

28 — rHeano curHanbHOro Bhixoza 1 (pasmem Tecna).
Beixon sBisercs TakuM sKe, KaK M Bbixonm | Ha mepen-
Hel na”enu, obo3HadeHHbIH 19.

6.3. Ilonroroeka mxs usMepenus

6.31. I[logxknroueHUEe K ceTu

C mnomompio ceTeBOro WIHypa MNOOKJIIOYUTE TPUEOD
K CeTW U IIyTeM BKoueHus Tymbiepa (1) mpubop
BKJIIOUUTE. [locie BKIIOUEHHSA HOKHA HeMeIJIEHHO
3a)KeubCAd KOHTPOJIbHasA Jamma (2).

Fig. 4

22 — Mains connector

23 — Mains voltage selector 220/120 V

24 — Mains fuse P1

25 — Fuse of the —10 V supply, P2

26 — Fuse of the 420 V supply, P3

27 — Connector of the reference output II (connector
Tesla)
This output is identical with the one marked (18)
on the front panel.

28 — Connector of the signal output I (connector Tes-
la). This output is identical with the one marked
(19) on the front panel.

6.3. Preparations for measurement
6.3.1. Connection to the mains

The instrument has to be connected to the avail-
able mains service branch by using the supplied
mains cord. Immediately after switching on the
power with the mains switch 1, the pilot lamp 2
must light up.



6.3.2. Doba nadbé&hu

Generator se mlZe pouZivat okamZité po zapnuti
do sit. Hodnota stability kmito¢tu 1.10-5/5 min.
je dosaZena nejdéle po 30 minutdch provozu pfi-
stroje a to v celém kmitoftovém rozsahu. Pokud
je potfeba v&tsi stability kmitoctu, je nutné pro-
vddét mé&Feni s generdtorem aZ po 1 hodiné provo-
zu, kdy je kratkodobd stabilita lepsi neZ 5.10°6/
/5 min. Dlouhodobd zména kmito¢tu se zménou
teploty okoli je velmi pozvolna a vzhledem k délce
vétS§iny méfeni témeéf zanedbatelna.

Tyto hodnoty p¥i ndb&hu a ustdleni kmitoCtu jsou
zarutovdny pro normdlni ochlazovaci podminky a
teploty okoli v rozsahu +5°C aZ -+30°C. Je tfeba
pamatovat na to, Ze jiny mé&Fici pfistroj postaveny
na skfini generdtoru nebo zakryti vE&tracich otvori
skfin& pfFistroje néjakym pFedmétem, popf. prou-
d&ni vzduchu znac¢né& ovliviiuji dobu a charakter
nabé&hu.

Pro teploty +30°C az +40°C se doba ustdleni pro-
dluZuje o 15 minut.

6.4. Méfeni

Pfed zacatkem vlastniho méfeni je tfeba pfipojit
generdtor k méfenému objektu nebo pfFistroji. K
tomuto idcelu jsou v pFisluSenstvi generédtoru dva
stindné kabely s konektory typu BNC na jedné
strané a propojovacimi koliky na druhé strané. Pro
vSechna b&znd méFfeni se pouZivaji v§stupni konek-
tory na pfednim panelu (18 a 19). K t&mto Kko-
nektorim BNC jsou paraleln& propojeny konektory
typu Tesla na zadnim panelu pfFistroje, které slou-
#1 pro specidlni pouZ#iti ve spektrometrech NMR
Tesla nebo viude tam, kde je generdtor zabudovan

6.32. BpeMsa ycTaHOBJUEHUHA
mApaMeTpPOB

Tenepatop MOXHO HCMOJNB30BATE Cpasy e mocie
OOOKMIOYEHMA K CeTH. JHadeHHMe YCTOHYMBOCTH Hac-
TOThI 1.10’5/5 MUH ofecrmedwBaeTcd He II03IHEe,
uem mocie 30 muHyT paboThl nmpmfiopa, IpHYEM BO
BCEM J[HamazoHe dacToT. Ecou HeoOxomumo OGosiee
BBICOKAA YCTOMUMBOCTh YACTOTBI, TO CJIELYET IIPOH3-
BOJHTL W3MEPEHHA C TIOMOITBI0 TEHEPATOpa MOCIe
1 gaca pafoTel; B 3TOM clydae KpaTKOBpPeMeHHas
ycToiunsocTs aygute 5. 107°%/5 mumn. JaurensHbii
YXOI YacTOTHl B 3aBHCHMOCTH OT TEMIIEPATYPHl OK-
PY’alolero BO3NyXa ABIACTCA BECEMA MEIJIEHHLIM
M BBMJY ITPONOJIKHTETRHOCTH OONBIIMHCTBA M3aMepe-
HHA [OUTH NpeHe0pe)XHMBIM. IJTH 3HAU€HWA IIpH
YCTAHSBHUBUIEMCA pEKHME U YCTAHOBHBINEHCA dac-
TOTe TAPAaHTHPYIOTCA IJA HOPMANBHBEIX YCIOBHH OX-
JaXKIOEHMA W IJIA TeMIepaTyphl OKpPY»KaloIerc BO3-
nyxa B npemeaax —+5°C - 430°C. Heofixomumo
IOMHHMTB, YTO APYTOH uH3MepuTensHHH T1pubop,
YCTAHOBJICHHBIH HA ANIMKE TEHepaTopa, MW 3aKpHI-
THE BEHTHJIALIMOHHBIX OTBEPCTHH sAmKKa mpubopa
KakuM-1u00 IpeiMeToM, a TAKXKE TeYCHHE BO3MyXa
B B3HAYWTEJBHOH CTEICHW BIHAT HA BPEMA W Xa-
PaKTep IpoLecca YCTAHOBJICHHS.

Hns temnepatypst +30°C + —-40°C spemsa ycra-
HOBJIEHUS yBeJMUYMBaeTcAd Ha 15 MUHYT.

6.4. Uamepenue

ITepen mauamoM cobcTBeHHO H3MEpEHHS HEOGXOTUMO
OOIKJIIOYUTEL TeHepaTop K H3MepaAeMOMYy OOBEeKTY
wnm npubopy. Jua 3Toi menw B cocTaB NpHHALIEK-
HOCTel reHepaTopa BXONAT OBa SKPAHUPOBAHHEIX Ka-
bens w pasbemamu tHna BNC, ¢ onno#t cropoHEl, B
COEMMHHUTENBLHBIMM LUTENCEIAMH, ¢ APYTOH CTOPOHBL.
Ins Bcex OOBIYHBEIX H3IMEPEHHI HCIOJIB3YIOTCHA BEI-
XOOHEIC pagdbeMbl Ha nepepmeil mamenm (18 u 19).
K orum paswemam BNC napamnensno monkioda-
I0TCA pabeMbl THNA »lecga« Ha 3afHed MHaHEIH
npubopa. Ilocienrue cayaT [JIA CHENUAJBHOLO
npuMeHesda B coexrpomerpax SIMP »Tecna« uin

6.3.2. Starting period

The generator is applicable immediately after be-
ing switched on. The frequency stability of 1.10-5/
/5 min. over the whole frequency range is achiev-
ed in maximum 30 minutes of operation. If higher
frequency stability is required, the measurement
concerned has to be carried out after 1 hour of
operation, when the short-term stability has
reached a value of 5.107%5 min. The long-term
frequency change of the generator is very gradual
and is almost always negligible with regard to
the duration of the majority of measurements.

The mentioned stability data apply under normal
cooling conditions and at ambient temperatures
within the range +5°C to +30°C. It must be borne
in mind that any other measuring instrument plac-
ed on the cabinet of the generator, or the cover-
ing up of its.air vents by some object, or an air
flow, can exert a considerable influence on the
starting period and its character.

At ambient temperatures within the range +30°C
to +40°C the above mentioned stability data are
reached 15 minutes later than given.

6.4. Measurement

Before starting the actual measurement, the gene-
rator has to be connected to the object or instru-
ment to be measured. For this purpose, two screen-
ed cables are included in the set of accessories
supplied with the generator. Each cable termina-
tes in a BNC connector at one end and a plug at
the other end. The output connectors (18 and 19)
on the front panel of the instrument serve for
routine measurements. The Tesla type output con-
nectors, which are on the back panel and are con-
nected in parallel with those on the front panel,
are intended for special application when the ge-
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do vé&tsi pfristrojové skiing a2 kde propojeni jednot-
livgch pfistroji je provedeno ze zadni strany pii-
stroji.

Vzhledem k velikosti dovoleného napé&ti vazebni-
ho kondenzdtoru na vystupu II smi byt pfipojena
na tento konektor zdtéZ se stejnosmérnou sloZzkou
napéti maximalngé 17 Vss, u vystupu [ pouze
=8 Vss s ohledem na zatiZeni vystupniho délice
napéti. PFi jinych stejnosmérnych slozkach napé&t
na zateii je nutno pouZzit vhodnych oddélovacich
kondenzator(.

Oba vystupy generdtoru (I a II) maji konstantni
vystupni impedanci 600 @ v celém kmito¢tovém
rozsahu a pti jakékoliv vystupni drovni. Méfidlo
vystupniho napéti I méri skutefné vystupni napéti
pouze p¥i zatizeni vystupu I zatEZovaei impedanci
rovnéz 600 Q. Pro viechny jiné a znamé zatéZovaci
impedance lze vypocitat skutetné napéti na zatézi
podle vztahu:

2 Uméfidla

Uyyst =
14 600 [v, Q]

Pro usnadnéni a zrychleni prdce s generdtorem
pii v&tSich zat€Zovacich impedancich, neZ je pfi-
blizné 6 kQ, je vyhodné pouZzit priichozi zatéz 600 Q
(1AK 057 37), ktera je soucdsti pfisluSenstvi pfi-
stroje. PFi pouZiti této z4t&ze ukazuje méfidlo sku-
te¢né vystupni napéti pouze pro vystup naprizdno,
tedy napt. buzeni mftiZek elektronek, zesilovace
s vysokou vstupni impedanci apod. Pfi zatiZeni ge-
nerdatoru mensi impedanci vzriistd chyba voltmetru
o dalsi pfidavnou chybu, ktera je pro zat&Zovaci
odpor 6 kQ na vystupu I s prichozi zat&zi 1AK 057

TaM, TAC TCHCPATOP YCTAHOBJICH B GOJbiICM mpubO)-
HOM MKady, KOria B3aUMHBE COELUHEHHA OTHENb-
HBEIX MPHOOPOB BRIIOTHEHEL ¢ 3a4HEH CTOPOHEI TPH-
Gopos.

Bruay melmaMuRl ZONyCTHMOIO HATPAMKCHUA KOH-
geHcaTopa cBA3d Ha Beixoxe 1l Kk sroMy rHeany
MOMKHO TIOJKMIOYHTE HATPY3Ky ¢ MOCTOAHHON COCTa-
BaAONEH HAmpAKeBUA He Oonee —17 B moct., a
B caydae BhRIxoma | Toasko —8 B mocr. sBumy Ha-
TPY3KH BBIXOIHOIO HNEJIHTCAA HaNpsAKEeHHA. 1lpu
IPYTHX COCTABJAIONIMX ITOCTORHHOIO TOKA HAIPAKE-
HHA HAa HATpysKe HCOOXOMNMO MCMOJIB30BATE IIOJ-
XOIANINE PAa3BASEIBAOLIME KOHILEHCATOPLL.

0O6a poixoma (I u II) mMewT MOCTOAHHOE BHIXOIHOC
conporunrenme 600 Om Bo Bcem InHamaszoHe 9acTor,
npHYgeM npu JoboM  BeixogHoM vposHe, Memepn-
TeIBHBIA OpHOOD BBEIXOLHOIO HANpsUKeHHA | mame-
pAeT ACHCTBUTE/IbHOE BBIXOLHOC HANPSDEEHHE TOJb-
KO IpU HAarpys3ke BeIXoma | Ba manmpysouxoe compo-
tusneae 600 Om. [Ins Beex OpyruX W HSBECTHEBIX
CONPOTHB/IEHKH HAIDY3KH MOKHO pacduTaTh MCii-
CTBHTEJIbHBIE HALPMKEHUA TI0 CAemynnieil dopmyne:
2 Unsuep. upugopa

600 (B, Q]

Ruarpyasn

Usnix. =
1

Hna obnerycHMA W yCcKOpeHHA paboTel ¢ reHeparo-
poM TIpH GOJNBIINX CONPOTHBJICHHAX HATPY3KH, KO-
Topele mOpespiwanT npubiansutensso 6 xOw, 1emre-
coofpasHO HCTOAL30BATh IPOXOXHYI0 Harpysxky 600
Om (1AK 057 37), xoTopas BXOZHMT B COCTaB IIPH-
HagaekHocTeil npubopa. IIpu uenoansoBanum aToit
HATPy3KH M3MCPUTeJNBHEIN npubop moKazbiBaeT meii-
CTBHTEMBHOC BLIXOIHOE HANPS/KEHHE TOJLKO TIPH He-
HaTPyKEHHOM BHIXOZe, T. €., HAIpHMep, Opu Bo30yx-
OEHHH CETOK JIeKTPOHHEIX JIAMI, VCHJHTENA C BBI-
COKHUM BXOIHLIM CONPOTHBIeHHEeM M T. 1. [Ipu Ha-
Ipys3Ke IeHCpaTopid Ha MeHBIIee COTPOTHRBJICHHE I10-
I'PEIHOCTL BOJLTMETPA BO3pacTaeT H 9Ta JOMOJHU-
TCABHAS MOTpewHocTs coctasaaet 5% npn ma-
rpysodnom conporuwicunn 6 kOm na suxone I mpn

nerator forms a part of a TES[,A NMR spectro-
meter, or is built into an instrument rack with
the individual instruments interconnected on the
back of the setup.

With regard to the llmlted magnitude of the volt-
age which can be applied to the coupling capaci-
tor employed in the circuit of the connector II,
the load connected to the reference output must
not have a larger DC voltage component than
=17 V; similarly the signal output connector I
must be lpaded with maximum -8 V DC owing to
the limited current-carrying capacity of the out-
put voltage divider. If the DC components present
in the loads are higher than the above values,
suitable coupling capacitors must be used.

The two outputs of the generator (I and II) have
a constant output impedance of 600 @ over the
whole frequency range at any output voltage le-
vel. The output meter indicates the actual voltage
on output I only when this output is loaded by an
impedance of G600 Q. At all other load impedances,
the actual voltage across the load can be comput-
ed from the following relation:

2 Umeter

600 [v, Q]
Ricad

Uput, =

In order to facilitate and hasten work with the
generator when the load impedance exceeds ap-
proximately 6 kQ, it is advantageous to use the
open-circuit (feed-through) load of 600 Q ([1AK
057 37) which is one of the supplied accessories.
With this load employed, the output meter indi-
cates the, actual voltage only under no-load condi-
tions, e. g. when the grid of an electron tube, or
an amplifier of high input impedance is being
driven, etc. When the generator is loaded by an
impedance lower than 600 Q, the output voltmeter
error increases by an additional error which
reaches 5% when the output 1 is loaded by 6 k&




37 ptibliZzné rovna --5%. Se zvét3ujicim se zat8Zo-
vacim odporem chyba klesa. Pro zat&Zovaci odpor
30 k@ je tato chyba jiZ pouze +0,7%, coZ je méné
neZz zakladni chyba méfidla. Z toho je patrno, Ze
pouZiti priichozi zat€Ze je pro v&tSinu méfeni s ge-
nerdtorem vyhodné.

Po pfipojeni zatéZe ke generdtoru se zvoli poZado-
vany frekvenéni rozsah pfepinadem 6. PFisludny
idaj o kmito¢tovém rozsahu se odeCita z polohy
tohoto pfepinace.

Soudasnd se zvolenim polohy pfepinace kmitocto-
vych rozsahli se v ndkterém z okének ukazatell
11, 13 nebo 15 rozsviti desetinnd Carka, kterd pak
usnadiuje nastaveni nebo odedteni poZadované
hodnoty kmitoctu.

Vlastni nastaveni kmitottu se provede dekadicky
pfepinati 3, 4, 5 a kmitoet se pak odecita na uka-
zatelich 10, 12 a 14. Pfesnost takto nastaveného
kmito&tu je lepsi neZ —0,5% -+0,02 Hz za pTFedpo-
kladu, Ze prvek jemného dostaveni kmitoltu 7 je
v levé krajni poloze oznatené ,KAL". Je-li tieba
jemn& dostavit kmitotet v rozsahu jednoho mista
posledniho pfepinace 5, pouZije se dostaveni prv-
kem 7. Zarucované proladéni je jedno misto pfFe-
pinace 5, skutetné proladéni je asi 1,8, tedy témé&r
dvé mista. Vzhledem k nelinedrnimu prib&hu zmé-
ny kmito&tu s dhlem natofeni je vyhodné&jsi a
pfesndjsi vidy pracovat s minimalnim Ghlovym
natofenim tohoto prvku od polohy ,KAL“, ¢ili vy-
uZivat moZnosti zmény o jedno misto na prepinaci
5.

Pro pouZiti generdtoru ve spektrometrech NMR
Tesla pfi technikdch vicendsobnych rezonanci je
generator vybaven velmi jemnym dolad&nim na
rozsahu 1 aZ 10 kHz — prvek 8. Celkovy rozsah

Hanuupu Tpoxonmoit Harpyskm 1AK 057 37. Ilpm
YBEIHUEHHH HATPY30YHOTO COTPOTUBJIEHUS MOTpELI-
HOCTL yMeHbulaeTcs. IIpu COIpPOTHBIEGHHH HATPY3-
kr 30 xOM aTa HOTPEIIHOCTH COCTABIAET YIKE BLETO
+0,7%, T. e. oHa MeHBITe OCHOBHOH MOTPEIIHOCTH
npubopa. M3 ckasaHHOr0 ABCTBYET, UTO MCHOJIB30BA-
HUe [pOXONHOH HATPY2IKM ABAAETCA BBITOAHBIM I
BOJIBUIMHCTBA HAMEPEHHIT, OCYIIeCTBIACMBIX C TeHe-
patopoM. Ilocie MONKTIOWEHHA HATPDY3KH K ICHe-
patopy Beibupaerca TpefyeMblii muanasoH 4YacToOT
nepexmouareseM 6. CooTBeTcTBylOIee TOKa3aHHe
OUANA30HA YACTOT OTCYMTHIBACTCA II0 IOJIOKEHHIO
ATOTO IepeKmodaTeNq.

OnHoBpeMeHHO € YCTAHOBKOH TMOJIOMCHUA NEPEKJII0-
yaTeld NONAUAIIASOHOB HACTOTHI B OJHOM H3 OKOLICK
ungukaropos (11, 13 manm 15) saxwumraerca mecs-
TUUHBIA 3HAK, KOTOPGLII o0JerdaeT yCTAaHOBKY HJIH
orcuer TpebyeMOro sHAUEHHA YaCTOTHL.

ColcTBEHHO yCTAHOBKA YacTOTHL OCYILCCTBIARETCA Te-
KanudecKd nepexmiouatenamu 3, 4, 5 u wacrora 3a-
TeM OTCUMTEIBAeTCA ¢ momombio mupuxartopos (10,
12 u 14). ToyHocTb yCTAHOBIEHHOH TaKuUM 00pasoM
uacrorsl Beme +0,5% 40,02 I'm mpu yeaosuu, 410
PYUKA TOUHOH MONCTPOMKH 4acTOTHl (7) HAXORMUTCA
B JIeBOM KpaiiHeM MoJOK=HWH, 0602HAaYeHHOM Yepes
»Kau.«.

Ecau Heo6XONHMO YTOYHHTL 9YACTOTY B MpPENeIax
ONHOTO 3HAKA Ha TNOCJETHEM MECcTe TepPeKJ/IOdaTeNs
5, TO CJCAYET HCIOIL30BATL IIOACTPOSTHBII 3JEeMEHT
7. TapaHTHpyeMasa paccTpoliKa COOTBETCTBYET OIHO-
My 3HaKy mnepexjgiodaTens 5. [lelfcTBHTeNbHAA IO-
Joca paccTpoiikm coctaBiser npuba. 1,8, T. e. mou-
TH IBa 3HAKA. BBHUIAY HEJTWHEHHOI 3aBHCHMOCTH W3-
MEHeHHMs UYACTOTHl OT yTJyia HOBOpoTa Gonee uemeco-
06pasHo M TOYHO cJiegyer paboraTh € MHHMMAlb-
HBEIM YTJIOM [IOBOPOTA STOH PYYKH OTHOCHTENBHO MO-
moxerna »Kau.«, T. €. HCIOJNB30BATh BO3IMOMKHOCTH
W3MEHEeHWs Ha OILMH 3HAK C [OMOILLIO MEpexsoda-
Tena 5.

Il WMCHONB20BAHMA TeHepaTopa B CIIEKTPOMETPAX
AMP »Tecna« B cioyuae TeXHHMKH MHOTOKPaTHBIX
PE20HAHCOB TEHEePATOP OCHALIEH BECEMAa TOUHOH ITOI-
crpoitkoit B nuanasode 1 - 10 x['y — pyuxa 8. OG-

via the open-circuit load 1AK 057 37. This error
decreases when the load impedance increases, so
that at a load of 30 kQ it is only +0.7%, i. e. less
than the basic error of the employed meter. Thus,
it is obvious that the-use of the open-circuit load
is advantageous in the majority of current appli-
cation modes of the generator.

After connecting the load to the generator, the re-
quired frequency range has to be set with the
selector B, the positions of which are marked
clearly with the partial frequency ranges.

Simultaneously with the setting of the selector G
the decimal point appears (lights up) in one of
the windows 11, 13 or 15, thus facilitating the
reading or checking of the required frequency.

The actual frequency selection has to be carried
out by means of the decadic switches 3, 4 and 5;
the selected frequency is presented by the indica-
tors 10, 12 and 14. The accuracy of the frequency
thus selected is better than +0.5% —+0.02 Hz, pro-
vided the frequency fine control 7 is set to its
extreme counterclockwise position, marked “CAL.“.

If it is necessary to set the selected frequency
within the range of 1 place of the last switch 5,
fine adjustment can be carried out by using the
control 7. (The guaranteed minimum fine tuning
range is 1 place of the switch 5, however the
actual range is approximately 1.8, i. e. almost 2
places.] As the frequency alteration caused hy
turning this conirol is non-linear, it is better and
more accurate to operate the generator with this
control turned away from the position “CAL." as
little as possible, i. e. to utilize the possibility of
altering the frequency step by step with the switch
5.

The control 8, which enables very fine incremental
tuning within the range of 1 to 10 kHz, serves
when the generator is used as a part of an NMR
spectrometer in the multiple-frequency operation
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doladéni je pfFiblizné -+1,2.10-4 a nastavitelnost
kmitoétu lep3i nez 1.10-° z celkové nastavené
hodnoty.

Velikost vystupniho nap&ti na konektoru I [19)
lze nastavit hrubé& pfepinacem 17, jemn# potencio-
metrem jemné regulace 21. Pfepina¢ 17 ma 8 po-
loh znacenych v hodnotach napé&ti i decibelovych
urovni, a to v rozmezi 1 mV aZ 3 V nebo —60 dB
az +10 dB na zAt8%i 600 Q. Nula decibelové stup-
nice je stanovena pro vykon 1 mW na zat8Zi 600 Q,
tj. pro napé&ti 0,775 V. Jednotlivé stupné& tohoto pie-
pinace jsou tvofeny skoky o hodnot& 10 dB.

Vyhody a pouiiti dvou vystupli generatoru (signa-
lového a referenéniho) byly uvedeny v kapitole 1.
(Rozsah pouZiti pFistroje.). Vystup I méa moZnost
skokové zmény faze o 180° viidi fazi vystupniho na-
p&ti na konektoru II pomoci pfepinace 20. Je-li
stisknuto levé tlacitko, je faze obou vystupnich
napéti souhlasnd, pii stisknutém pravém tlacitku
jsou obé& napéti v protifazi.

Velikost vystupniho napéti je méfena méfidlem 16,
jehoZ funkce, stupnice a chyby jsou dostatecn& po-
psany v odstavci 6.1.

7. POPIS MECHANICKE KONSTRUKCE PRISTROJE

Generdator je umistén v typizované skiini moderni
koncepce. Vnitfni zastavba ve skfini rozd&luje ce-
Iy prostor na dva samostatné celky. Levou Cast
skFing& zaujima zvlastni uzaviend komfiirka s dob-
rou teplotni izolaci vnitfniho prostoru oproti okol-
ni teploté. V této komdirce jsou umist&ny viechny
prvky RC ¢lanku, tj. vSechny pfesné a stabilni od-
pory a kondenzatory véetné termistoru pro stabi-
lizaci amplitudy. Tato konstrukéni tprava spolu
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Ui OMATA30H HOACTPONKH coctaBager 1,2.1077
€ BO3MOXXHOCTBIO YCTAHOBKH YaCTOTBI € TOYHOCTHIO

Gonee 1. 107 or obIlero ycTaHOBIEHHOTD 3HAYEHHSA,

Bemuuwna BLIXOZHOTO HAalpsKEHUs Ha pasbeme [
(19) ycramasmueaercs rpy6o nmepexmwouaremem 17,
TOYHO ITOTEHIIHOMETPOM I1J1aBHOW yctamosku 21. Ile-
pexmodaTtens 17 mMeeT 8 monoxeHuit, obosHadeH-
HBIX B 2HAYEHHAX HAOPAXEHHA U ypoBHeir g1b B nua-
nazose | MB - 3 B syim —60 oB + -}-10 1B Ha =a-
rpyske 600 Om. Hosb mxamer nB cooteercTsyer
mowHoet 1 MBT mHa Harpyske 600 Om, T. e. ma-
npsxeruio 0,775 B. OrnensHble cTynenu nepexJio-
vatensa npencTaBiasioT cofol ckauku mo 10 nb.

Ilpermyniectsa u cmocofel TPHMEHEHUS OBYX BhI-
XOJOB TeHepaTopa (CHTHAJARHOIO H BEIXOZA CpaBHe-
HufA) yxasausl B raase 1 (Hasmauenme mpubopa).
Brixomnoit curman Ha Brixome I MoxkeT ckaukoMm
uameHuTs $asy ma 180° oTHOcHTesBHO dasnr BHI-
XOMHOTO HaTpMXeHua Ha Beixome [1 ¢ momomwio
nepexkmodarens 20. Ecnu Hakara JseBas KHomKa,
T0 002 BLIXONHEIX HANPSKEHHA CHHaamel. Ecau
Ha)kaTa IpaBasg KHOTKA, TO HAIUDSKEHWUS HaXONATCT
B IIpOoTHBOHase.

Benuuuna BHIXOIHOTO HANPAMCHHA H3MEPAETCA
npubfopoM 16, HasdHaueHHe, HIKaTa M TOTPEIIHOCTH
KOTOPOTO NOCTaTOYHO OIMCcAHEI B pasfene 6.1.

7. OMUCAHHUE MEXAHUUYECKOM
KOHCTPYKIIUU IIPUBOPA

TemepaTop ycTaHOBJEH B TUIOBOM AINUKE COBPEMEH-
HOH KOHLUENUWH. BHYTpeHHAS KOMIAHOBKA AIHKA
TaKoBa, 4TO BCe IIPOCTPAHCTBO pasfiUTO Ha JBE CaMo-
CTOATENbHBIE YacTH. B JIeBoH 4acTH AUIHKa YCTAaHO-
BJIEHA CIEUMAJBHAA 3aKPLITAA KaMepa C XOpoIIei
TEMIEPATYDHOH HM30JALMEH BHYTPEHHETO IpOCTPaH-
CTBa OT OKpyskawoueil cpenel. B aToil kamMepe ycraHo-
BJEHBEI Bce ajemenThl cxeMbl RC, T. e. Bce TouHnle u
YCTOHUMBEIE CONPOTUBJICHMSA U KOHIEHCATOPEI, BKJIO-
4asg TEPMUCTOP MJA cTAOMIM3ALHYM aMIIUTYIEL. Ta-

mode. The total incremental tuning range is ap-
proximately +-1.2.10-* and the frequency resolu-
tion is better than 1.10-5 of the selected total
value.

The magnitude of the output voltage on connector
1 19 can be selected coarsely with the selector 17
and then adjusted exactly to the required value
with the potentiometer 21. The selector 17 has 8
positions marked in voltage and decibel wvalues,
i. e. from 1 mV to 3 V and —60 dB to +10 dB
respectively, across a load of 600 Q. The zero-of
the dB scale is set for 1 mW power on a 600 Q
load, i. e. for a voltage of 0.775 V. The individual
steps of this selector differ from each other by
10 dB.

The advantages offered by the two outputs (signal
and reference) of the generator have been describ-
ed already in section 1 — “Scope of application of
the instrument“. The phase of the voltage on the
output connector I can be altered in a 180° step
with regard to the phase of the voltage on connec-
tor II. When the left-hand key of the push-button
20 is depressed, the phases of the two output volt-
ages are identical; when the right-hand key is
depressed, they are opposite.

The magnitude of the output voltage is indicated
by the meter 16, the operation, scales and errors
of which have been described already in item 6.1.

7. DESCRIPTION OF THE MECHANICAL DESIGN
OF THE INSTRUMENT ’

The generator TESLA BM 524 is housed in a stan-
dard cabinet of modern attractive design. The in-
terior of the cabinet is divided into two parts.
The left-hand part of the cabinet contains an en-
closed case which is well thermally insulated
against the influence of the ambient temperature
and contains all the components of the RC net-
work, i. e. all the precision stable resistors and ca-




s pouZitim vhodnych tepeln& stdlych a starnutych
kondenzétord a odport déava pfistroji velmi dobrou
kmito€tovou stabilitu a pFfesnost v celém rozmezi
pracovnich teplot.

V pravé c¢dasti vnitfku skfin& jsou umistény vSechny
zdsuvné jednotky s ploSnymi spoji, transformétor
a usmérfiovace. Je pouZita typizovand zastavba.

8. PODROBNY POPIS ZAPOJENI

Popis zapojeni z hlediska funkce jednotlivych ob-
vodfi je moZno rozdé&lit na n&kolik &dasti, uvede-
nych v kapitole 4. ,Princip ¢innosti pfistroje“, a
to:

. budici zesilovac

. invertor

. selektivni RC ¢lanek typu dvojité T

. obvod stabilizace amplitudy kmitd
vykonovy zesilovad

. déli¢ vystupniho nap8&ti

. detektor a mé&ridlo -
. zdroje

N DO W

Nasledujici popis zapojeni je uveden podle pfilo-
Zeného schématu zapojeni 1AN 260 42, popis zdrojii
podle schémat 1AF 009 26 a 1AF 005 99.

8.1. Budici zesilovat (1AN 260 42)

Jedna se o stejnosmé&rné vazany pétistupfiovy tran-
zistorovy zesilovac, ktery je osazen nizkoSumovymi
tranzistory E1, E2, E3 a E6, koncovy sledovac
tranzistorem E7.

Zbyvajici dva stupn& osazené tranzistory E8 a E9
tvofi obvod invertoru, ktery je z konstrukénich di-
voda spojen s budicim zesilovacem a bude popsdn

KaAd KOHCTPYKIHMA HapaAOy C HCTOJbB30BAaHMEM IIOI-
XONALUTMX TeMIepaTypHO-YCTOHYMBEIX H IIOABEPKEH-
HBIX HCKYCCTBEHHOMY CTapeHHI0 KOHIEHCAaTOpPOB H
COIPOTHBJEHWH ofecledyuBaeT BRICOKYK CTaOMIb-
HOCTb 4aCTOTHI M TOYHOCThL YACTOTHI BO BCEeM [AMaa-
20He paboueil TeMIEpPAaTYpHL.

B npasoil yacTH SIHMKA yCTAHOBJICHEL BCE BBLIBHIK-
Hble GJIOKM Ha Me4YaTHHIX cxeMax, TpaHchopMaTop u
BhIpAMHUTENH. VC0/Mb30BaHA THMIOBAA KOHCTPYKIMA
BHYTpeHHeTo 0b60opynoBaHusd.

§. IOOPOBHOE OIIMCAHHE CXEMBI

Omnucanue cxeMBl ¢ TOYKM 3peHHMS paboTel OTHens-
HEIX LIeNei MOXKHO pa3bUTh HAa HECKOJBKO dYacTed,
ykacauusix B raase 4 »IIpuHnun meiictsusn mpubo-
pa«, a MMEHHO:

YCUJIUTEIb BO30YIKIeHH

HHBEPTOP

usbuparenpHan cxema RC rtuma msoitmnoe T
cxeMa CTAOHIH3aLWH aMIIMTYIbl Kosefamuii
YCHIMTEN: MOLJHOCTH

IeIUTeIh BEIXOLHOTO HATIPSIKEHIS

IETeKTOp M M3MEepUTENbHEI Tpubop
MCTOYHHUKHA THATAHU.

00, 100 4w s L3 B0

[Tocmenyromee ommcaHWe CXeMEBI IAGTCH IO IIPHJIO-
skeaHoil cxeme 1AN 260 42, onmcanne HCTOUHUKOB

muranus — no cxemam 1AF 009 26 u 1AF 005 99.

8.1. Ycunurens Bozbyxmenus (1AN 260 42)

Peur mpmer o mATHKACKAIHOM TpPAaH3HCTOPHOM YCH-
JIUTEJE CO CBA3BIO 10 IOCTOAHHOMY TOKY, KOTOpBIH
YKOMILJIEKTOBAaH TPAaH3UCTOPAaMH C HHU3KHUM KO3pdu-
nuentoM wyma E1, E2, E3 u E6, oxkoneuderd mo-
BTOpHTENEL coBpaH Ha TpaHsuctope E7.

OcranrHblc IBa KacKana cofpaHbl Ha TPaH3UCTOPAX
E8 m E9 u ofpasyior cxeMy HHBepropa, KOTOPBIH
[I0 KOHCTPYKTHBHBIM coOGpaskeHHAM oObeIHHEH C
yeuauTeneM Boaby;kneHua u GyaeT omHcaH B TOCJe-

pacitors and the thermistor for amplitude stabiliza-
tion. This design, together with the use of ther-
mally stable and aged capacitors and resistors en-
sure very good thermal independence and precision
of the produced frequencies over the whole operat-
ing temperature range of the generator.

In the right-hand part of the cabinet are all the
plug-in units with printed circuits, the mains
transformer and the rectifiers. The modular build-
ing-block system is utilized.

8. DETAILED DESCRIPTION OF THE CIRCUITRY

The description of the circuitry from the functio-
nal point of view of the individual parts of the
generator, as they have been mentioned already in
section 4 — “Principle of the instrument opera-
tion“ can be divided up as follows:

1. Driving amplifier

Inverter

Selective twin-T type RC network

Amplitude stabilizing circuit

Power amplifier

Output voltage divider

Detector and meter

. Stabilized supplies

eND oA weN

The following description is based on the enclosed
wiring diagrams of the generator proper 1AN 260
42, and on the diagrams of the stabilized supplies
1AF 009 26 and 1AF 005 99.

8.1. Driving amplifier (1AN 260 42)

This yis a five-stage DC-coupled transistorized
amplifier fitted with special low-noise amplifying
transistors in the initial stages [transistors E1, E2,
E3 and EB) and is provided with an emitter follow-

.er power stage (E7j. For constructional reasons,

the driving amplifier forms a single unit together
with the inverter which uses two transistors (E8
and E9) and is described in the following item.
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v dalSich odstavcich. Prvni stupeil budiciho zesi-
lovace predstavuje impedanc¢ni transformadtor, tj.
zvySuje vstupni impedanci zesilovace na hodnotu
vetsi nez 1 MQ, coz je dostate€n& velkd hodnota
vzhledem k vystupni impedanci pouZitého RC ¢lan-
ku. DruhvV stupeii tvofeny tranzistorem E2 pracuje
ve funkci souctového Clenu signaldl obou zpé&tnych
vazeb. Vlastni zesilovat je dvoustupiiovy [tranzis-
tory E3 a E6 — s vystupnim emitorovym sledova-
tem E7). Cely zesilovat je pFeklenut silnou zpé&t-
nou vazbou tvofenou dé&lifem R21 a R10, potfeb-
nou pro dosaZeni velmi malé vystupni impedance
zesilovace, malého zkresleni a vyhodn@&jsi frekvenc-
ni charakteristiky. Korekci charakteristiky na vy-
sokych kmitotech nutnou pro ziskdni dobré sta-
bility zesilovace tvofi R14 a C9, dale pak obvod
C11, .2 a R20. Stejnosmé&rny pracovni reZim zesi-
lovace je udrzovan stejnosmérnou zpé&inou vazbou
pies cely zesilovag R18, R2 a R1.

Odporovy trimr R3 slouZi k nastaveni pracovniho
bodu zesilovate tak, aby na mé&rném bod& D bylo
napéti +10 V +0,3 V. Nastavovaci prvek R13 je
zapojen v obvodu kladné zp&tné vazby a lze jim
nastavit amplitudu vystupniho napéti generatoru.
Promé&nnd indukénost L2 slouZi k upravé fazoveé
charakteristiky zesilovace na hornim okraji frek-
vencéniho pasma, tj. na 100 kHz.

8.2. Invertor (1AN 260 42)

Invertor p¥imo navazuje na vystup budiciho zesi-
lovace. Skldda se z vlastniho zesilovafe s jednot-
kovym zesilenim — EB a vystupniho emitorového
sledovate — E8. Jednotkové zesileni je nastaveno
pfesnymi odpory R25, R26 a R27. Odporovy trimr
R22 slouZi k nastaveni stejnosmé&rného pracovniho
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nylomux pasaesaax. [lepBeiil Kackal ycuJIHTeNH B0O3-
GymsnoeHus npenctasasger coboit TpaHcdopMaTtop co-
MPOTHUBJICHUH, T. €. OH [OBBHILIACT BXOJHOC COTPOTH-
BJIEHME YCHJHTENs no 3dHadeHus Gosee 1 MOwm, uro
ABJAETCA NOCTATOUHHIM 3HAYCHHUEM M0 OTHOLIEHHIO
K BBIXOTHOMY COTIPOTHBJICHHIO HCIIOIb3yEMOH CXeME
RC. Bropoit xackan cobpan Ha TpaHamacTope E2 m
paGoTacT B pexHMe 2JeMCHTA CIAOKEHHSA CHTHAJIOB
u3 ofenx ueneil obpatHoit ceasu. CofcrBenHo ycu-
JUTENh ABJAETCA JNBYXKACKANHBIM ( TPAH3HCTODEL
E3 w E6 — ¢ BEIXOOHBEIM 3MHTTEPHBEIM IOBTOPHTE-
aem E7). Bech ycmautesns oxsadeH TayGokoit ofipat-
HOM CBA3BIO, 1ENb KOTOpoH obpa3oBaHa memuTeNeM
R21 u R10. Dta cease HyxHa naa ofecrmedeHms
MaJIOTO BBIXOJHOTO CONPOTHBJICHHA YCHIHTENA, Ma-
JIOTO KO3pPUUMeHTa HeJIMHEUHBIX HCKaKeHHH u Do-
Jlee OpAMOA 4YACTOTHOM XapaKTePHCTHKH. Koppek-
UMA XaPaKTepPUCTHKM B 00J1aCTH BBICOKHX 4acCTOT,
HEOOXOMUMAA [ IIOJYYEHHS BBICOKOH CTabuIIb-
HOCTH ycmuamTesad, obecmeuuBaercs ¢ momomisio R14
n C9, a rtaxxe ¢ momompbio cxemsr Cl1, L2 u R20.
PesxuM ycuauTens mO NOCTOAHHOMY TOKY MOIAEP-
’KUBAETCA C IIOMOIIBIO OGPAaTHOW CBA3H IOCTOAHHO-
ro Toka gepes Becs yeunurtens R18, R2 u R1. Ilox-
CTPOEYHOE COMpOTHBIeHHEe R3 mpemHasHadeHO LA
VCTAHOBKH peuMa pafoThl yCHIUTENs Tak, 4TOOEL
B HEMEpHTedALHOH Touke D) Hamps)keRHe cocTaB/A-
g0 +10 B +0,3 B. ¥Ycranosounwiii azement R13
BKJIIOYEH B LEOb IIOJ0)KUTEAbHOH OGpaTHOH CBA3M
H C ero TOMOIIbI0 MOKHO YCTAHOBHTH AaMILTHTYIY
BLIXOJHOTO HaNpMKeHWa TeHepatopa. llepemenEasm
WHIYKTHBHOCTE L2 CIYXHUT OIA KOppeKIHH ¢aso-
BOIf XapaKTepHCTHKH yCHAMTeNA B BepxHeill ofmactm
auanasoHa dactor, T. e. B ofmactu 100 xTm.

8.2. Huseprop (1AN 260 42)

WHBepTOp HEMOCPenCTBCHHO CBA3AH € BBIXOIOM YCH-
nutensa Bo3byxknesus. OH cocToMT M3 cobCTBEHHO
YCHIHTENA € €AUHUYHEIM KOIPPUILIHEHTOM YCHIECHHA
— E8 m BHIXOOHOr0 SMHTTEPHOTO TIOBTOPHTENA —
LY. Enupuaneril xkooddHIHEHT YCHIEHHA YCTAHO-
BJIeH TOMHBEIMU conporHBiIeHnsMu R25 R26 u R27.
Iloncrpoeunoe conporuBaeane RZ22Z mpemmaznadeHo

The first stage of the driving amplifier is an im-
pedance transformer, i. e. it increases the input
impedance of the amplifier to a value higher than
1 MQ, which is sufficiently high with regard to
the output impedance of the employed RC network.
The second stage, formed by the transistor EZ2,
operates as an adder of the two feedback signals.
The following two stages (transistors E3 and EB)
are proper amplifying circuits driving an emitter
follower power output stage (E7). The whole
amplifier is bridged over by a strong feed-back
loop, formed by the divider R21, R10, which is
required in order to attain very low output impe-
dance, low distortion and favourable frequency

_ response. The correcting networks R14, C9 and C11,

1.2, R20, serve for improving the frequency response
of the amplifier at high frequencies in order to
ensure good stability. The DC mode of operation
of the amplifier is maintained by a DC feedback
loop (R18, R2, R1) which also bridges over the
whole amplifier.

The trimmer resistor R3 serves for setting the
working point of the amplifier so as to obtain a
voltage of +10 V +0.3 V on the measuring point
D. The control R13 which is in the positive feed-
back loop serves for adjusting the amplitude of
the output voltage of the generator. The variable
inductor L2 adjusts the phase response of the
amplifier close to the upper limit of the frequen-
cy range 1. e. at 100 kHz.

8.2. Inverter (1AN 260 42)

The inverter is connected directly to the output
of the driving amplifier; it consists of an amplifier
of unit gain (E8) and an emitter follower output
stage (E9). The unit gain is set exactly by means
of the resistors R25, R26 and R27. The trimmer re-
sistor R22 serves for adjusting the DC working




bodu tak, aby v bod& E bylo napéti rovndz +10 V
+0,3 V. Potom pfi prepinani faze prepinacem S3
nevznikaji na vystupu razy zplisobené nabijenim a
vybijenim C17.

8.3. Selektivni RC &lanek typu dvojité T
(1AN 260 42)

Jedna se o symetricky RC ¢lanek dvojité T s mini-
méalnim pfenosem na rezonan¢nim kmitoctu, proto
je zapojen v obvodu zaporné zpé&tné vazby. Ladé&ni
¢lanku je dekadické, prepinanim vSech t¥i kapacit
pifepinadem S7, kterym se voli poZadovany Kkmi-
toétovy rozsah v pasmu 10 Hz aZz 100 kHz. Prola-
déni uvnitf zvoleného kmitottového rozsahu je za-
jiSténo hrubé& prepindnim hodnot v3ech t¥i odpori
clank( pFepinaci S4, S5 a 86, jemné& tfemi poten-
ciometry R232, R233 a R236. Princip nastavovéani
kmitoétu pFepinanim odporii spofivd v paralelnim
Fazeni odporti v c¢lanku. Pfepinad S4 umoZiiuje
volbu hodnot 1 + 10, pfepinace S5 a S6 volbu hod-
not 0 + 9.

V ¢lanku jsou poufZity presné a stabilni odpory
s kovovou vrstvou a nizkym teplotnim koeficien-
tem. Tfida pfesnosti odporfi je +0,2% a pro dosa-
Zeni dlouhodobé stability kmitoftu jsou odpory
je§t& uméle stdrnuty Fadou teplotnich cyklil.

Dielektrikum pouZitych kondenzéatori je tvofeno
pfevaZné polystyrénem, déle terylénem a slidou.
Kondenzéatory jsou nastaveny na prislusnou hodno-
tu s pfesnosti +0,20p. Této pfesnosti se dosahuje
skldddnim vysledné kapacity z vice kondenzatorii
s toleranci +5% tvoFicich optimalni fadu, tj. ta-
kovou fadu hodnot kapacit, kdy pFi minimalnim
poctu clenii Fady lze sestavit pozadovanou kapa-

IVI YCTAHOBKHM pPOXKEMA pabOTEL [0 HOCTOAHHOMY
TOKy Tak, 4ro0bl B touke E Hanpsixenme raxxe co-
crasasio +10 B +0,3 B. B srom cayuae mpu 1e-
pekmoueHuy paskl mepekmodareneM S3 Ha BRIXOIE
HeT BRIOPOCOB, BRIZBAHHBIX 3apANKOA M paspAKOi
C17.

8.3. Habuparensuas cxema RC tuma meoitnoe T
(1IAN 260 42)

Peur uper o cummerpuunoii cxeme RC tuna nsoii-
Hoe T ¢ MHHHMAJNEHOH Iepepadyell HA pe30HAHCHOH
uactore. [loaToMy aTa cxeMa BKIIOUCHA B LEIE OTPH-
uatenbHOd obpartHoil cBazu. Hacrtpolika cxeMer sg-
JAETCA NEKATMYECKOH, HMEePeKIIOUCHEE BCCX TPEX eM-
KOcTeH — IepekaodareaeM S7, ¢ IIOMOMIBIO KOTO-
poro Beibupaerca TpeOyeMblil NHANA30H YACTOT B
npegeaax or 10 T'g go 100 xlu. Hacrpoiika BayTpr
BEIOpAHHOTO TOANWANA30HA YACTOTH 00eCIeunBaect-
ca rpy6o OyTeM IICPCKILOUCHHMA 3HAUEHWI BCEX TPCX
COIIPOTHBJIEHUH cxeMmbl nepex/aouarensmua 5S4, S5 u
S6, nmaBHO — TpeMsa moTeHumoMerpamu R232,
R233 u R236. [TpuHumnm ycTAHOBKH YaCTOTEL IIy-
TeM MEePeKJIOUeHUs COIPOTHBIEHUH 33KJIOYAETCH B
HAPAJLIeTBHOM BKJIOUEHHN CONPOTHBJIEHUN CXEMEL
[MepexmouaTtens S4 moasosseT yCTAHABAUBATH 3HA-
wepus 1 - 10. Ilepexmiouatrenrn S5 u S6 — auaue-
aua 0 - 9. .

B cxeme MCHONBb30BAHEL TOYHBIE W YCTOHUHBLIE CO-
IPOTUBJEHHSA C METANIMUYECKHM CJIOEM H HH3KHM
TeMIepaTypHeiM Koadunumentom. Kiace TouHocTH
comporusjienutt coctasaser ~0,2% u nna moctuxe-
HHf IJIUTEJBHOH YCTOHYMBOCTH YacTOThI COIPOTH-
BJIEHHA TIONBEPIKEHRI MCKYCCTBEHHOMY CTAPEHHIO IIy-
TEM TepHONHYECKOil TeMO paTypHoil ofpafoTku.
JInaIeKTPUK HCHOOJMB3YCMBIX KOHZEHCATOPOB — 3TO,
B COJBIIMHCTBE CJAY4Yaes, IOJIHCTHPOJ, TAJIeC TePH-
qed u cmona. KonzmeHcaTophl yCTaHOBJICHEI 110 HO-
munaay ¢ touroereio 0,2%. Ykazanmas tounoers
obecrieduBaAeTCA IIyTEM CJIOKEHHA DPe3yIbTHPYIOLEH
EMKOCTH C MOMOILBIO HCCKOJBKHX KOHIEHCATOPOB C
nonyckamu —-5%, xoropeie ofpasyioT oNTHMAaIBHEN
pAN, T. €. TAKYO MOCJICNOBATETBHOCTE 3HAYCHHI CM-
KOCTH, KOTZA NpH MHHHMAJIBHOM KOJHMYECTBE aie-

L]

point so as to obtain the voltage of +10 V +0.3 V
also on the measuring point E. Provided this volt-
age has been adjusted correctly, changing the
phase by operating the switch S3 does not cause
beats on the output ‘owing to charging and dis-
charging of the capacitor C17.

8.3. Selective twin-T type RC neiwork (1AN 260 42)

This symmetrical RC network of the twin-T type
has minimum transfer value at the resonance fre-
quency and therefore is inserted into the loop of
the inverse feedback. The network is tuned deca-
dically by switching all the three capacitances
with the selector S7, which in this manner serves
for frequency range selection within the total
range of 10 Hz to 100 kHz. Coarse tuning within
the selected frequency range is effected by switch-
ing all the three resistances of the network by
means of the switches S4, S5 and S6, whereas the
potentiometers R232, R233 and R236 serve for the
fine tuning of the required frequency. Tuning of
the "generated frequency by resistance switching
is based on the parallel connection of the resistors
in the network. The switch S4 enables the selec-
tion of the values 1 to 10, the switches S5 and S6,
that of the values 0 to 9. :

The resistors employed in the network are preci-
sion stable metal-layer types of very low thermal
dependence. The accuracy of these resistors is
1-0.2%. In order to ensure long-term stability, the
resistors are artificially aged by the makers of the
generator by the application of several thermal
cycles.

The dielectrics of the capacitors employed in the
netwerk are formed predominantly by polystyrene
and also by terylene and mica. The capacitances
are adjusted to the required values with an accu-
racy of +0.2%. This precision is obtained by the
combination of several different capacitors of +-5%
tolerance which form a line of units of such
values from which the required capacitance can
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citu s toleranci =0,2% bez pfedchoziho vyb&ru
jednotlivfch kondenzatorl fady --5%. PouZiti uve-
dené rfady ma vyhodu, Ze vedle dosaZeni pFesné
poZzadované kapacity a odstran&ni drahého vyb&ru
lze vyslednou kapacitu sestavit z riznych druht
kondenzatori s rozdilnymi teplotnimi koeficienty.

Tim se dosahuje teplotn& témér nezévislych hod-
not kapacity. VSechny kondenzatory jsou vystar-
nuty fadou teplotnich cykli. Velmi jemné proladé-
ni na rozsahu 1 aZ 10 kHz je provedeno zménou
pouze jedne kapacity v ¢lanku. Jako prvku s pro-
ménnou kapacitou je vyuZito nap&tové zdvislé ka-
pacity Zenerovych diod E71 a E72 v zAvérném
sméru.

VSechny prvky dvojitého T ¢lanku jsou umist&ny
v teplotn& izolované komiirce zaru&ujici velkou
C¢asovou konstantu zmé&ny kmitoftu generdtoru
s teplotou okoli.

8.4. Obvod stabilizace amplitudy kmiti

Obvod stabilizace amplitudy kmiti je realizovan
délicem z odporl R76 a R241 a perlickového ter-
mistoru R237. Potenciometr R241 slouzi ke kom-
penzaci poklesu vystupniho napé&ti generatoru na
¢tvrtém rozsahu (10 kHz aZ 100 kHz), zpdsobené-
‘ho Fadou parazitnich vlivii (kapacita odporfi ¢lan-
ku, vzdjemna kapacita mezi soucdstkami, vliv zvy-
Sené vystupni impedance zesilovafe apod. Pracovni
rezim uvedeného termistoru je volen na horni hra-
nici dovoleného vykonového zatiZeni (30 mW). Tim
je dosazeno velmi malé casové konstanty zp&tné
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MEHTOB MOKHO YCTAaHOBHUTH TpeDyeMyw eMKOCTh. ¢
nonyckamu =0,2% 6es mpemsaputensuoro Beifopa
OTHEIBHEIX KOHIPHCATOPOB, 06JIaJAKIIHX TOUHOCTBIO
+5%. Hcnonsaopanme ykasamHON MOCJIEI0BATENb-
HOCTH HMEET MPEeMMYIIECTBO B TOM, YTO KPOME MO-
CTH)KEHHA TOYHOrO 3HAdYeHUs TpebyeMoil eMKocTH
U ycTpaHeHWA Joporocrodliero Breifopa neTaleid
MOJKHO DE3yJBTHPYIONYIO €MKOCTE COCTABHTL H3 Pas-
JIMYHBIX THIIOB KOHJEHCATOPOB C PAa3JMUHLIMH TEM-
neparypHeIMu KoadduuumenTamu. B pesymwsrarte aTo-
ro ofecrmeyusBaeTcs MOYTH IOJIHAR TeMIEpaTypHAs
HE3aBHCHMOCTE 3HA4YeHWH eMmKocTu. Bce kompemca-
TOpPBI MNOABEPHKEHBl HCKYCCTBEHHOMY CTAPEHHI IIy-
TEM IEPHOOHYECKOH TepMuuecKoi obpaborku.

Ouenp mIaBHAf paccTpolika B MOIEOHATAzoHe 1 -
- 10 k' ocymecTBafeTcA TOABKO MyTeM HMaMeHEHHA
eIMHON €MKOCTH CXeMBl. B KauecTse sjeMeHTa c Ie-
PEMEHHOH EeMKOCTBIO MCIIOJNb20BAHA EMKOCTh, 3aBH-
cAwaA or Hanps;keHusa, crabuautponos E71 u E72,
BRIKYEHHEIX B 06paTHOM Hampasienuu. Bce oae-
MEHTBI CXEMEl ABOHHOrO T yCTAHOBIEHH B TeMiIe-
PaTypHO-H30/IMPOBAHHON KaMepe, ofecneduBalomest
BBICOKYIO TIOCTOSIHHYX) BPEMEHH H M3MEeHeHHMe dacTo-
Thl TEHEPATOPA B RABUCHMOCTH  OT TEMIIEPATypHI
OKpY’KaloLeTo BO3LyXa.

8.4. Cxema crabMiM3aunuy aMIIHTYISI
KoJxeGaHui

Cxema crabunmsaniu aMmiuTynel KoneGaHuit BEI-
NOoJHEeHa Ha JeluTej]e H3 COmpoTHBiIeHui R76 u
R24]1 u mummatiopHoro tepmucropa R237. Iloten-
nuomerp R241 cayxurt gns KoMmeHcauu najieHus
BBEIXOIHOTO HATIPAKGHHA TEHEpaTopa Ha YeTBepPTOM
noanuanadone (10 x['m - 100 x['1), BBHI3BAHHOTO
BIMSHHEM DANA NAPasHTHEIX IapaMeTpoB (EeMKOCTB
COIPOTHUBJICHHI CXEMEBI, B3AHMHAHA EMKOCTh MEKIY
DeTaNAMY, BJHAHHE NOBLILIEHHOTO BEIXOLHOIO CO-
NPOTHBJIEHHA (yCHIMTENIA W T. I.). PaGouuit pemum
YyKasaHHOTO TepMMCTOpa BeIOpaH B 0GJACTH BepXHER
rpaHuusl pomyctumMod Harpysku (30 mBt). B pe-
3yJbTaTe 3TOT0 ofecreydBaeTCA OUEHb MaJjas IOCTO-
AHHASA BpeMeHH o0paTHOH CBA3H W MaJas 3aBHCH-

be compiled easily with an accuracy of +0.2%,
by using a minimum number of -+5% accuracy,
without the necessity of previously calibrating
each individual capacitor. This line of capacitors
offers also the advantagé that, in addition to the
exact adjustment of the required capacitance value
without tedious and costly selection, it enables
also the use of various types of capacitors which
have different thermal coefficients. Thus, almost
absolutely thermal-independent capacitor combi-
nations can be formed. All the capacitors of the
network are artificially aged by the application of
several thermal cycles.

Very fine tuning within the frequency range 1 to
10 kHz is effected by altering only one capacitan-
ce of the network. This purpose is served by the
voltage-dependent capacitance of two Zener dio-
des (E71 and E72) in the inverse direction.

All the components of the twin-T network are
housed in a thermally insulated case which en-
sures a high time constant of the correlation be-
tween the generated frequency and the ambient
temperature.

8.4. Amplitude stahilizing circuit

The amplitude of the generated AF voltage is sta-
bilized by the resistors R76 and R241 and the bead-
-type thermistor R237. The potentiometer R241 com-
pensates the output voltage drop within the fourth
partial frequency range (10 kHz to 100 kHz) caus-
ed by parasitic influences [capacitances of the
resistors in the RC network, mutual capacitances
between components, influence of the increased
output impedance of the amplifier, etc.). The range
of operation of the thermistor is set close to the
upper border of the permissible .power loading
(30 mW). Thus, a very low time constant of the
feedback is obtained, and low dependence of the



vazby a malé zavislosti absolutni hodnoty vystup-
niho napéti na teploi& okoli.

8.5. Vykonovy zesilovai

V generatoru jsou celkem dva vykonové zesilova-
Ce shodného zapojeni a parametril, rozdil je pou-
ze v moZnosti regulace nap&tového zesileni u vy-
konového zesilovace 1 potenciometrem R44.

Vlastni zapojeni zesilovace lze rozdé@lit na ptedze-
silovaé, budi¢ a koncovy stupeii.

Piedzesilovad je osazen tranzistorem E21 [E31),
do jehoZ emitoru je odporem R46 (R6G) zavedena
zdporna zp&tna vazba pies cely zesilovaé, potfeb-
na ke stabilizaci pracovniho bodu zesilovace, zis-
kdni stabilniho zesileni, nizké v{ystupni impedan-
ce a malého zkresleni.

Budi¢ je tvofen tranzistorem E22 (E32). Pro zvy-
Seni zisku budice je zavedena kladnd zpé&ind vazba
z vystupu zesilovate pres kapacitu C25 [C45) zvy-
$ujici hodnotu dynamické pracovni impedance bu-
dide.

Koncovy stupeii pfedstavuje komplementdrni dvo-
jice tranzistorti E26 4 E25 nebo E36 + E35. Pra-
covni bod koncového stupn& je stabilizovdn dvé-
ma kFemikovymi diodami E23, E24 nebo E33, E34.

8.6. D&li¢ vystupniho napéii

PouZity vystupni déli¢ se sklada ze tfi odporovych
symetrickych ¢lankid typu T se vstupni a vystupni
impedanci 600 Q. To umoZiiuje Fadit tyto clanky
do série pro dosaZeni celkového utlumu 70 dB. Jed-
notlivé ¢lanky maji hodnoty dtlumu: 10 dB, 20 dB
a 40 dB. Riiznou kombinaci téchto ¢lanka lze jed-
nodu$e ménit dtlum dé&li¢e ve skocich po 10 dB.

MOCTE abCOJIOTHOTO 3HAYEHHA BHIXOIHOTO Hanpamxe-
HHUA OT TEMMIEPATYPhI OKPYRAIOINICTO BO2AYXA.

8.5. ¥Ycunurens MOUHOCTH

B remepatope HMEOTCA NBa YCHJIUTENA MOIHOCTH
C OZMHAKOBOII CXEMOI HMapaMeTpOB; OTJIMYME 3aKII0-
YAeTCA TOJBKD B BO3MOKHOCTH PperyJIMpOBAaHHA KO-
spPULMEHTa YCHIEHHA HAIPAXKCHHA yCHIHTENA
smomHocTH | noreniimoMerpom R44.

CobCcTBeHHO CXeMY JCHIMTENs MOMKHO Da3NequTb Ha
TIpeMBAPUTEIbHEI YCHINTeNs, Bo3OyIUTeN b W OKO-
HEUHBIH KacKa.

[IpepsapuTebHbIE yCHIMTeab coOpaH Ha TpaH3HC-
tope E21 (E31), B menu sMuTTEpa KOTOPOTO HMEET-
¢ oTpHuarensHas o6paTHas CBASH - CONPOTHBIE-
uune R46 (R66), — oxpaTeiBamolgas BeCh YCHJIH-
tens. CBa3p ABaseTcA HeoOXOZUMOR 1y cTabHIH-
sauMu  peuMa  paboThl  YCHJIHTCIA, [OJYHEHHs
YCTOHYHBOrO KOadPpuIrMenTa ycHJeHUA, MaJOTO BHI-
XOZHOTO CONpPOTHBICHHS H Malloro Koadduuuenta
HETUHEeHHBIX UCKa)KeHMH.

Boa6ynurens ofpasosan Tpamauctopom E22 (E32).
Ins moBeIeHHA KoapduilmenTa ycuIeHHA BoaGymu-
TeIA HMEeTCA NOJOMMUTeabHax obpaTHasd CBA3L OT
BeIXOZa ycuaurtens depes emxocte C25 (C45), xo-
TOpas NOBBILAET 3HAYCHHE IMHaMudeckoro pabode-
I'0 CONPOTHBJIECHHA BO30yIUTENA.

Oxomeuntri  kackapn o0pasoBaH KOMILIEMEHTAPHOH
mapoit Tpamsucropos E26 -+ E25 mam E36 + E35.
Pesxuv paboTel OKOHEWHOTO KacKala CTabmamaupo-
Bam mByMsA KpemHHeBHIMH nuomamu LE23, E24 umm

E33, E34.

8.6. JennTend BRIXOTHOTO HANPAKEHWA

WcnonsayeMeril BRIXOLHOM NEJIHTEh COCTOMT U3 Tpex
CHMMETDHUHBIX DEOCTATHBIX 3BCHbEB m-00pasHOH
CXeMBl C BXONHBIM M BBIXOOHBEIM COTIPOTHBJIEHHUEM
600 Owm. Ilocnensee D03BONAET BKIYATE 9TH 3BCHBA
TOCIEN0BATEJbHO ILIA IOCTHXKEHWS oblero sartyxa-
mun 70 nb. Ornenceble 3BeHsa 0ofGecneyuBaloT 3a-
ryxauue: 10 ob, 20 nb m 40 ab. Pasnuunoii KoM-
OuHanMel 3TUX 2BEHBEB MOMKHO IIPOCTO H3AMPHATDH

absolute value of the output voltage on the ambient
temperature is achieved.

8.5. Power amplifiers

The generator contains two power amplifiers of
equal wiring and parameters; the only difference
between them is that the voltage amplification of
amplifier [ is controllable by means of the poten-
tiometer R44.

The circuitry of these amplifiers can be considered
as compiled from a preamplifier, driver and final
stage.

The preamplifier employs one transistor E21 (E31),
to the emitter of which is applied an inverse feed-
back which bridges the whole amplifier via the
resistor R46 (R66). The purpose of this feedback
is to stabilize the working point of the amplifier,
ensures stable amplification, low output impedan-
ce and low distortion.

The driver is formed by one transistor E22 (E32].
Positive feedback, derived from the output of the
amplifier via the capacitor C25 (C45) is employed
in order to increase the gain and the dynamic
working impedance of the driver.

The final stage employs a complementary pair of
transistors E26 + E25 (E36 -+ E35), the working
point of which is stabilized by two silicon diodes
E23, E24 (E33, E34).

8.6. Output voltage divider

The divider employed in the output circuit is form-
ed by three symmetrical resistance networks of
the T type, the input and output impedance of
which is 600 Q. Consequently, these networks can
be connected in series in order to obtain a total
attenuation of 70 dB (the individual values of the
networks being 10 dB, 20 dB and 40 dB), and by
various combinations the output attenuation can
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PouZité odpory jsou pPesné a stabilni. Vhodnym
prevedenim délice je dosaZeno nezavislosti faze vy-
stupniho napéti na hodnot& nastaveného dtlumu.

8.7. Detektor a méfidlo

Detektor je zapojen jako dvojéinny usmérfiovat
vystupniho napé8ti I (diody E41 a E42). Frekvenéni
charakteristika voltmetru je v kmito¢tovém rozsa-
hu generatoru rovna. Dioda E43 slouZi jako ochra-
na méfidla M1 pFi pFechodovych stavech, tj. pfi
zapnuti a vypnuti generdtoru. PouZité méfidlo ma
citlivost 100 »A na plnou vychylku.

8.8. Zdroje

Schémata zdroji jsou oznadena 1AF 009 26 a 1AF
005 99. Stabilizované zdroje 1AF 009 26 jsou dva mo-
derni samostatné zdroje tvofené monolytickym re-
guldtorem typu MAA 723H doplnénym regulaénim
vykonovym ¢&lenem E2 (E4). Tyto zdroje se vyzna-
€uji velmi malou teplotni zavislosti vystupniho na-
péti, velkym Cinitelem stabilizace, téinnou ochra-
nou proti pietiZeni a zkratu a jednoduchym zapo-
jenim, které nevyZaduje Zddné nastaveni. Vnitfni
zapojeni integrovaného regulatoru MAA 723H ob-
sahuje referencni zdroj, zdroje konstantniho prou-
du, diferencidlni stupeii, regulacni ¢len a tranzis-
tor automatické pojistky. SouCasti této pojistky
jsou i vné&jsi odpory R3, R4 a R5 [R11, R12, R13].
Referenéni napéti je pfivedeno pfes filtr na vy-
vod 3 integrovaného obvodu, na vyvod 2 je pKi-
vedeno napéti z délice vystupniho napéti R6, R7 a
R8 (R14, R15, R16). Kondenzator C3 (C7) zajistuje
frekvenéni stabilitu zdroje.
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satyxanue neautens mo ckauxkam 10 nb. Mcnoss-
3yeMpl€ CONPOTHBJEHHA SABJAIOTCH TOYHBIMH M CTA-
6uneaeiMu. Biaropaps moaxomsimeMy HCHOJIb30Ba-
HHMIO JenuTens obecleydBaeTci He3aBUCUMOCTh da-
3Bl BBIXONHOTO HallpsiPKeHHMA OT 3HA4YEHHA YCTAHO-
BJICHHOTO 3aTyXaHUA,

8.7. letexTop M M3MepHTEILHEIH HpubOp

Hetexrop cofpaH mo cxeMe IBYXIOJYIEPHOILHOTO
BBUIPAMUTENA BRIXOOHOIO HanpsikeHus | (zuomst

E4] u E42). YactoTHad XapaKTePHCTHKA BOJBT- -

METpa ABJAETCA TPAMOH B OMAIIA30HE UYACTOT TeHe-
patopa. Huom E43 cayxur nus samurer nmpubopa
M1 npu mepexomHEIX peskMMax, T. €. TIPH BKJIOUe-
HHM H BBHIKIIOYEHHH TreHepaTopa. Mcemoasayemsrit
npubop ofiapaer uyscTeuTeapHOCTBIO 100 MKA Ha
HOJIHOe OTKIOHEHHE,

8.8. Ucrounuku

Cxemsl mcrounukos obosmauens:: [AF 00926 u
1AF 005 99. Crabunusuposannsie uctousuru 1AF
00926 — »To mBa COBpEMEHHBIX CAMOCTOSTENBHEIX
HCTOUHHKa, 00pa30oBaHHLIE MOHOJHTHUECKHM pEry-
aaropoM Ttuma MAA 723H, nononmenHmiM perymm-
poBouroi cunoBoil cxemoi E2 (E4). 3tu uctounu-
KU OTJHYAIOTCA O4YeHh HH2KOH TeMIepaTypHO# 3a-
BUCHMOCTBIO BEIXOOHOTO HalpAXEHUAA, GOJIIJU.'[HM KO-
spduumenTOM cTabUaU3aITHHA, NEUCTBUTENBHOH 3a-
IIUTOA IIPOTHB I[EpPeTPY3KH W KOPOTKOTO 3aMbIKA-
HUA M HECJIOXHEIM BKJIIOYEHHEM, KOTopoe He Tpeby-
€T HHKAKOM PEryJUPOBKH. BHyTpeHHee BK/OUCHUE
HHTerpupoBaHHoro peryasropa MAA 723H comep-
HHT HMCTOYHHMK OINOPHOTO HANPAXKEHHA, HCTOUYHHKH
[IOCTOAHHOTO TOKa, nuddepeHNHanpHblid Kackal, pe-
T'YJHPOBOYHYIO CXEMY W TPaH3HCTOP aBTOMATHYCCKO-
r0 HpefoXpaHMTe A, JacThio 3TOTO MpELOXPAHUTENA
ABJIAIOTCA TaKyKe BHeITHWe compoTusienus R3, R4
u R5 (R11, R12, R13). Onoproe Hanupsesxuue mo-
Iaerca 4epes UALTD Ha BRIBOL 3 MHTErPHUPOBAHHOH
CXeMBl, HA BBIBOJ 2 nopmaeTcsa HalpAXKeHUue 0T IeTH-
TeJA BhIXOZHOrO Hampsikenua R6, R7 u R8 (R14,
R15, R16). Koupmencatrop C3 (C7) obecmeuusaer
HACTOTHYH C’I'a.ﬁHJII)HU'CTL HCTOYHHU KA.

be controlled in steps of 10 dB. The employed
resistors are of the precision stable type and the
design of the divider ensures independence of the
output voltage phase of the selected attenuation.

8.7. Detector and meter

The detector, formed by two diodes E41 and E42,
is actually a push-pull rectifier of the output volt-
age 1. The frequency response is substantially flat
within the frequency range of the generator. The

‘diode E43 protects the meter M1 from transient

surges when the generator is switched on and off.
The sensitivity of the employed meter is 100 pA
at full-scale deflection.

8.8. Stabilized supplies
The power supply diagrams are marked 1AF 009

-26 and 1AF 005 99.

The stabilized power supplies 1AF 009 26 are two
modern self-containing supplies formed by a mono-
lithic controller type MAA 723H supplemented by
a controlling power transistor E2 (E4). These sup-
plies are characterized by their very low tempe-
rature dependence of the output voltage high sta-
bilization factor, effective protection against over-
load and short-circuit and by simple connection
which does not require any adjustment. The inter-
nal connection of the integrated controller
MAA 723H includes a reference power supply,
supplies of constant current, a differential stage,
controlling element and a transistor of the auto-
matic fuse. This fuse contains also external resis-
tors R3, R4 and R5 (R11, R12, R13). The reference
voltage is led via a filter to the tap 3 of the in-
tegrated circuit; to the tap 2 is led the voltage
from the output voltage divider R6, R7 and R8
(R14, R15, R1B6). The capacitor C3 (C7] secures
frequency stability of the supply.



Hodnota odporu R6 [R14) v dg&li¢i vystupniho na-
péti je volena tak, aby vyfazenim nebo zafazenim
odporu bylo dosazeno vidy nap8ti zdroje U,
+40p.

Stabilizovany zdroj 1AF 00599 vyuZivd rovné&z mo-

nolytického reguldtoru typu MAA 723H v poné&kud
obmé&néném zapojeni [(tzv. ,plovouciho stabilizd-
toru”) s ohledem na wvy38i stabilizované napéti
+42 V. Cely stabhilizdtor je vlastn& zapojen paralel-
né k regulaénimu ¢lenu KUG12 (E7). Vlastnosti to-
hoto stabhilizatoru jsou stejné jako u obou pfred-
chozich zdroji. Napé&fovy d8li¢ je jak na vystupu
zdroje (R5, R6 a R7), tak i ve zdroji referenéniho
napéti (R3, R4). Soutdsti automatické pojistky
jsou odpory RS9, R10 a R11. Max. napdjeci nap#ti
. obvodu MAA 723H je v dob& pripadného zkratu
vystupu zdroje omezeno diodou E1 spolu s tran-
zistorem E2. ZaFazenim nebo vyfazenim odporu R6
v dé&li¢i vystupniho napéti lze vZdy dosahnout po-
zadované hodnoty vystupniho napéti s toleranci
+-40p.

9. POKYNY PRO UDRZBU PRISTROJE
9.1. Elekiricka kontrola parameirii

Zplsob zapojeni generdtoru a pouZiti stabilnich a
vystarnutych souddsti sniZuje moZnost zmény pa-
rametri na minimdlni moZnou miru. Proto neni
nutna pravidelnd kontrola parametrii generdtoru
v kratSich cyklech neZ pfibliZné po 1 roce b&ine-
ho provozu. Kontrolu lze provést formou vné&jSiho
méfeni vystupnich veli¢in, tj. kmitoftu — jeho
pfesnosti a stability, zkresleni vystupniho napéti,
popf. kmitoctové charakteristiky.

3uavenue comporusierus R6 (R14) B nenurtene
BEIXONHOTO HANpsAXeHHA wu3bupaerca Tak, 4T06HI
BHIKJIIOUCHHCM MJIM BKIIOYCHHEM COMPOTHBJIEHHA B
neautene OBLIO TOCTHTHYTO BCETHA HATIPSKEHHA HC-
rounnKa Ueras T4%.

Crabuansuposanneit  merouauk  1AF 00599  mc-
MOJB3yeT TaK)Ke MOHOJHTHYECKMH PperyJATOp THIA
MAA 723H HecKonbKO CMOIUQHIIMPOBAHHBIH, IIPH-
HMMafAd BO BHHMAaHHE BEHICIIee cTaOHIM3MpPOBAHHOE
Hanps:xenne —+42 B (»crauiamsatop 1uIaBalo-
muii« ). Beck cTabuausaTop BKJIOUEH IapaJliebHO
K peryampylomemy Ttpasasuctopy KU612 (E7).
CrolicTBa 9TOTO C€TafHJIM3MpPOBAHHOTO HCTOYHHKA
OOWHAKOBBI, Kak y 000HX NpeNuIecTBYOUIUX MCTOY-
HuKoB. JenWTe s HANPAKEHHST TIPUMEHCH KaK Ha
seixone ucrounnka (R5, R6 m R7), tax u B ucrou-
auke onopHoro Haupmxenua (R3, R4). Comporu-
pregua R9, R10 u R11 asasiorca dacTeio aBTOMA-
THUYECKOTO MIpeNoXpaHmTeas. MakcuMalbHOe Hampf-
sKeHue MUuTaHua nasa peryaatopa MAA 723H o spe-
MA CJIy4aiiHOTO KOPOTROTO 2aMBIKAHMA Ha BEIXOJIE
cTaDHJIH3HPOBAHHOTO HMCTOUHIKA OUpPAaHHYeHo IHO-
nom E1 Bmecte ¢ Tpamsucropom E2. Bxaowenmem
WJIA BBEIKJIIOYEHHEM CcOMpoTHBRAeHHA R6 B memmrene
BBIXOAHOTIO HAINPAMKEHH BCETOA MOKHO NOCTHYB Tpe-
OyeMOro 3sHayeHMsA BHIXONHOTO HANDMKEHHA C IO-
nyckom £4%.

9. YKA3AHHA 110 ¥XO04¥Y 3A IIPUEOPOM
9.1. DaerTpHuecKHH KOHTpPOIh NAPaMeTPOB

Cnocofl mpoBeleHHs 3JEKTPUUECKOTO MOHTAKa Te-
HEpaTopa W NpUMeHeHHe cTAGHIBHBIX W HONBEPIKEH-
HBEIX HCKYCCTBEHHOMY CTAPEHMIO NETaled B MaKCH-
MaJEHOM CTENeHHM YMEHBIIAET BO3MOMKHOCTE M3Me-
penus mnapaMeTpoB. [losToMy crenyer peryJspHO
KOHTPOJMPOBATE TIaPaMeTphl TeHepaTopa HpH6Iuau-
TelbHO mocje 1 Tona ofegHOW sKemayaTanuu. Kon-
TPOJb MOKHO OCYIECTBJIATEL NyTeM BHELIHEro Ha-
MEpPEHHA BHIXOIHLIX BEJHYHH, T. €. 9acTOTHI, €e To4Y-
HOCTH M YCTOHYHBOCTH, KodPUiHeHTa HeIHHEeHHBIX
HCKAMKEHHIH BEIXOLHOIO HATIPSKCHHA WM YACTOTHOH
XapAKTEPUCTHKH,

The value of resistor R6 (R14) in the output volt-
age divider was selected, so that by its elimina-
tion or putting into operation always the voltage
U, —=4% of the supply is reached.

In the stabilized power supply 1AF 00599 also a
monolithic controller type MAA 723H is used, in a
somewhat altered connection [so called “floating
stabilizer“), with regard to higher stabilized volt-
age +42 V. The whole stabilizer is practically con-
nected in parallel to the controlling transistor
KU612 (E7). The properties of this stabilizer are
identical with those of the two preceding power
supplies. The voltage divider is bhoth on the output
of the power supply (R5, R6 and R7) and in the
reference power supply (R3, R4). The resistors
R9, R10 and R11 are components of the automatic
fuse. The max. supply voltage of the circuit MAA
723H is in the moment of evtl. short-circuit of
the power supply output limited by the diode E1
together with the transistor E2. By putting into
operation or by elimination of the resistor R6 in
the output voltage divider always the required
value of the output voltage is reached, with tole-
rance -—4%.

9. INSTRUCTIONS FOR MAINTENANCE OF THE
INSTRUMENT

9.1. Checking the elecirical parameters

The circuitry of the generator and the use of stable
artificially aged components substantially reduce
the possibility of parameter changes. Therefore,
whgn in routine use it is unnecessary to check the
parameters of the generator more frequently than
approximately once a year. This check can be car-
ried out by measuring the output data, i. e. the
frequency (its accuracy and stability), the distor-
tion of the output voltage, and — if appropriate
— the frequency response.
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Ke kontrole stability a presnosti kmitotu genera-
toru je tfeba pouZit ¢itafe, napf. univerzalniho
¢itate Tesla BM 445E. Kontrolovat stac¢i pouze je-
den vystup, napf. vystup 1 (19). Stabilitu kmitoCtu
méfime za dobu 5 minut (viz Technické tdaje) tak,
Ze- odefteme navzdjem nejmen3i a nejvat3i ndaj
kmitoftu za tento méfFici interval a podé&lime nej-
men’i hodnotou kmito€tu, tedy:

fmax. — fmin.
Ssmin, = “"’“f e [—, Hz]
min.
fmax. — nejveétsi tdaj v intervalu 5 minut
fmin. — Dejmens$i (daj v intervalu 5 minut

Kontrola presnosti generdatoru se provadi pfi tep-
lot& okoli 423 °C -I-2 °C. Mé&Feni stahility na kmitoc-
tu 10 Hz je nutno provadét za 100 period (10 s).

Zkresleni generdatoru se méii pii plném vystupnim
napé:i a z&1&ii 600 Q. PouZity zkreslom&r musi mit
nejnizsi m&fici rozsah 0,1% nebo je$td& mensi, pro-
toZe hodnota zkresleni pro stfedni oblast kmitoct
generdtoru je pfiblizn& 0,01%. Nejvhodn&jsi je po-
uZit mérice zkresleni s automatickym doladovanim.

Vystupni napéti generatoru a kmito¢tovou charak-
teristiku lze kontrolovat pomoci libovolného stii-
davého milivoltmetru méFiciho v rozsahu 10 Hz =
+ 100 kHz s relativn& men3i chybou, neZ je chyba
mé&Fenych parametrd, tj. asi 1-1% nebo mensi. Na
niZsich kmitoétech [napf. do 1 kHz) lze pouZit ke
kontrole stfidavy voltmetr klasického provedeni
s vy55im vstupnim odporem (min. 10 kQ].
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Huasi koHTposa cTaGU/ILHOCTH W TOYHOCTH YACTOTEL
reHepaTopa HeoOXOOHUMO HCNOJb30BATL CHETYHK, Ha-
npusep, yHuBepcaibHblil cueTynk BM 445E. Iocra-
TOYHO KOHTPOJHPOBATL CHTHAN TOJIBKO Ha OIHOM
BrIXOne, Hampumep BRixon 1 (19). YerodumsocTs
YACTOTEI ONpemelfercss B TedeHHe 5 MHHYT (CM.
»Texnuueckne maHHBIEY ), NJIA YETO OTCYHTHIBAIOTC
MHHUMAaJbHBIE W MAKCHMAJbHblE TOKA3AHHA HacTo-
THL B 3TOM HHTEpBaze usMepenus. Paszocrn merutes
Ha MUHHMAJLHOE 3HAYEHME YACTOTE,

f}l{ll{(‘.. === i:\IIIH‘

Savun. = (—, Tu)
fmnm.
fuake. — MaxcHManNbHOE NOKAa3aHME B MHTEpBAje 5 MHHYT
funn. — MMHMMa/bHOE NOKasaHHe B MHTepBasne 5 MHHYT

Konrpoas TtounocTH remHeparopa [']CyIlT,eCTBJIHETCH
Opy TeMIepaType OKpy:kaiomero sosmyxa —23°C
+2°C.

W3amepenue crabunsnoctw Ha gactore 10 I'm meob-
xonwMo npousBonuts mocae 100 nmepuomos (10 cex).

Kospdunmenr HenwHeliHRIX WCKAMKeHHH TeHepaTopa
H3MEPACTCA IPH IT0OJHOM BBIXOTHOM HaIlPAXEHHHA H
Harpyske 600 Owm. Mcmonpsyemrlii maMepuTens He-
JIMHEHHBIX MCKAKEHWH NoJ/DKEH HMMETh CAMBIH 4yB-
CTBHTEJNBHBI Tpenes u3MepeHHd 01% mm eme
HIOKe, TaK KaK 3HadeHue KoadPUuMeHTa HeIuHeH-
HBIX MCKa)KEHHH CUTHaJa B CpefHer ofiacTy dac-
TOT TenepaTopa cocrasiger npubausuteasuo 0,01%.
HauGonee mesecoobpasHO HCOONB20BATE H3MEpPH-
TeJlb HCJIHHCHHBIX HCKAKCHHI ¢ aBTOMaTHYeCKOH
HOJCT POMKOM .

Brixonsoe HanpsmeHHe reHepaTopad M MacTOTHAA Xa-
PAKTEPHCTHKA MOMKET KOHTPOJIHpOBATBCA ¢ TIOMO-
IO JIIDGOI'D MWJLIUBOJIPTMETPA NEPECMEHHOTO TOKA,
paborawuiero 8 nuanasore 10 I'y - 100 k' u mo-
T'PEmHOCTE KOTOPOr0 MEHBIIE IIOTPCOIHOCTH HM3MEeps-
emrrx mapamerpos (1. e. npubr. 1% mam muxe).
Ha Gosee Hmakux uactorax, HampuMep xo 1 k[,
MOKHO JIJA KOHTPOJIA HCIIOJB30BATE BOJIBTMCTP KJac-
CHUCCKOTO HCIIONB30BAHHA C GOJIL‘U BLICOKHM BX0I-
HbIM conporHsiendeM (mud. 10 kOm).

For checking the stability and accuracy of the
produced frequency, it is best to use a counter,
e. g the universal counter TESLA BM 445E. It is
sufficient to check only one output, e. g. the out-
put 1 (19). The frequency stability has to be ascer-
tained during 5 minutes (see “Technical data"“)
by reading the lowest and highest frequencies in-
dicated by the counter and dividing the difference
between them by the lowest frequency. Thus:

fmax. — fmin,
Ssmin, = maxf - - [—, Hz]
where mim.
fmax, — is the highest indication during the test pe-
riod of 5 minutes,
fmin. — is the lowest indication during the test pe-

riod of 5 minutes

This test has to be carried out at an ambient tem-
perature of -+23°C +42°C. After 100 periods
(100 s) a stability measurement at 10 Hz frequen-
cy must be carried out (when applying the BM 445E
instrument in the position 10°T and 1 us).

Distortion of the output waveform has to be mea-
sured at full output voltage with a load of 600 Q
applied. The lowest f. s. d. range of the employed
distortion meter must be 0.1% or ever less, as the
distortion of the generator in the central region
of its frequency range is approximately 0.01%. It
is best to use a distortion meter with automatic
tuning control.

The output voltage of the generator and its fre-
quency response can be checked by using an AC
millivoltmeter which operates within the range
10 Hz to 100 kHz with a relatively lower error
than that of the measured parameters, i. e. appro-
ximately -+1% or less. For checking the voltage
at low frequencies (e. g. up to 1 kHz), a classical
AC voltmeter.is applicable, provided its input im-
pedance is high enough (minimum 10 k).



9.2. Mechanicka dadrZba pfistroje

Generéator obsahuje minimalni pocet pohyblivych
dilli, coZ zna&né zvySuje spolehlivost pfistroje. Je-
dinymi pohyblivymi prvky jsou pfepinace kmitoc-
tu, napéti a jejich rozsahii. Pfepinace jsou oSetfeny
pfimo ve vyrobnim podniku a lze pFedpokladat
jen velmi malou poruchovost.

Promé&nna hodnota pfechodového odporu pfepina-
Ce se projevi v prvé Ffad#& zhorSenim stability, popf.
pfesnosti kmitoctu. Tomuto stavu lze pFedejit pra-
videlnou tddrzbou pfepinaéfi — zhruba po 1 roce
b&Zného provozu. VSechny prepinace se nachizeji
v tepelnd& izolované komiirce v levé Casti pFistroje
pfi pohledu shora. Pfi tidrZbé& pFepinadi je tieba
odSroubovat viko této komfirky, ¢imZ se uvolni
piistup ke v3em pfepinaciim. Kontakty kontaktni
drahy vSech pFepinacii je nutno v prvé rfadé odis-
tit vhodnym prostfedkem, tj. napf. benzinem nebo
lihem. (Pozor! Trichlor rozpousti a silné napada
pouZité izola&ni materidly.] Po oci5téni kontaktd
je nutné slab& namazat kontaktni dréhu kontaktni
vazelinou nebo né&kterym modernim pFipravkem,
jako je napfiklad Renol 1. Tento pFfipravek zvySuje
spolehlivost a trvanlivost kontakt(, slouZi soucasné
k namazéani kontaktni drahy a zabrafiuje tvofeni
nevodivych oxidacnich vrstev, popf. napaddni kon-
taktu rhznymi vypary (sirou apod.). Tohoto pfi-
pravku pouZivdme vZdy jen v nezbytn& nutném
mnoZstvi pro dobrou funkci kontaktu tak, Ze jej
vhodnym pfedmé&tem naneseme na bé&Zec prepinace
a otadenim osy pfepinale roztirdme prostfedek po
ostatnich statickych kontaktech.

9.2. ¥Yxox 3a MexaHMYecKHMH uacTaMu npubopa

T'enepatop comepskuT MHHEMANLHOE KOJHYECTBO IOJ-
BHJKHEIX [eTajell, UTO 3HAYHWTENLHO MOBHIUAET €T0
HAIEKHOCTh., ENMHCTBEHHEIMM [IBMIKYIIUME 3JIEMEH-
TAMH ABJAIOTCA MEPCKIIOUATENE YACTOTHI, HAMPAKE-
Hus M npefenos. Ilepexmouarenu obGpaboraHer He-
TMOCPEJICTREHHO Ha 3aBOZE MH3TOTOBHTEJE W MOKHO
IpEeNIoJaraTh OYeHb OOJBIIOM CPOK CJrysKOsl.
IlepeMenHEle 3HAYCHHA TIEPEXOLHOILO CONPOTHBJIE-
HHA TEePeKIIoUaTeNd MPOABJAIICA, B NEPBYH Ode-
penb, TyTeM yXYZIUIeHHA yCTOHYMBOCTH HJAH TOUHOC-
TH YACTOTHI. JTOTO MOKHO U30eKATh IIyTeM IPOBEIE-
HHA PEeTyAADHOTO YXO0Ja 3a MepeKTodaTeNaMu —
npubiruanTeNbHO Tocse 1 Toga o6BIYHOM SKCILIyaTa-
nuu. Bce mepexmouaTequ HaXONATCA B TeMIEPATyp-
HO HM30JHPOBAHHOH KaMepe B jeBOil dactu upubopa
npu BHAe cBepxy. IIpH yxole sa mepeKiouaTeaaMu
neo6XOMHMO CHATB KpBIIIKY 9TOM KaMEpel, B pe-
3yJbTaTe 4ero OGecHedHBAETCA LOCTYIL KO BCEM Iie-
pexmiouatensM. KOHTAKTHI KOHTAKTHOTO IIYTH BCEX
nepekJIodaTened Heo6XOZMMO, B NEPBYI0 OYEpPEb,
OYHCTHTE C [OMOLIBI0 IIOAXOASLIETO BEMECTBa, Ha-
npumep, GeHsmHa uau cnupra. (Brumanue! Tpu-
XJIOPSTHJIEH pasbaBifieT W CUIBHO HOBDEXLAET HC-
MOJb3yeMble H30JNALUOHHEIE MaTepuansl.) llocue
YHUCTKM KOHTAKTOB Heobxoxumo cinabo cMasaTh KOH-
TAKThl BASEJHHOM HIH KaKUM-Iu00 IpyrHM COBpe-
MEHHBIM CpENCTBOM, KaKUM SBIAETCHA, HaIpuMep,
»Peros-1¢«. DTo BelwjecTBO MOBHIIAET HALEKHOCTH H
CPOK CJyx0Bl KOHTAKTOB, OLHOBPEMEHHO CJLyJKHT
LA CMA3KH KOHTAKTHOTO TIYTH W WMCKIIOYAET BO3-
HHUKHOBEHHE HEIPOBONALIUX CJOER OKWUCIOB WIH II0-
BPGKICHHAE KOHTAKTOB Da3fUUYHBIMU MCIAPeHHAMHA
(cepoit w T. mm.). DTO CJAEOYET WCHOJBL30BATH TOJBKO
Heo6X0IMMOr0 MUHMMAaJLHOTO KOJWUYecTBa OJA obec-
[edeHHsl HAAEKHOH paboThl KOHTAKTOB. BeuiecTso
HAHOCHTCA HOOXOAANIMM [PEIMETOM Ha NBHIKOK Ie-
pexjlodaTeNd, M IyTeM BPAIIEHHS OCH TepekJioda-
TeJlA OHO HEePEHOCHTCSA HA OCTANBHBIC HEMOIBHKHLIE
KOHTAKTEL.

9.2. Mechanical maintenance of the instrument

The TESLA BM 524 generator contains a minimum
number of movable components; this fact greatly
enhances its reliability. The only movable compo-
nents are the frequency and voltage range selec-
tors and switches which, however, have been treat-
ed by the makers so as to ensure very low trouble-
-incident level.

Contact resistance changes of the range selectors
and switches exhibit themselves mainly in worsen-
ed stability or accuracy of the produced frequen-
cy. This trouble can be avoided by attending to
the selectors and switches regularly, i. e. approxi-
mately after each year of operation of the genera-
tor. All the selectors and switches are in the ther-
mally insulated compartment in the left-hand part
of the cabinet (when viewed from above). In order
to gain access to the selectors and switches, the
cover of this compartment has to be unscrewed.
First of all the contact tracks must be cleaned,
with e. g. petrol or alcohol (warning! trichloro-
ethylene must not be used as it strongly affects the
employed insulating materials), and then smear-
ed with a special contact grease or with one of
the special products (e. g. Renol 1) available for
the purpose. In this manner, the reliability and
service life of the selectors and switches will be
extended, as the contact tracks become lubricated
and the forming of non-conductive oxide layers
and corrosion through the influence of various
fumes (e. ‘g. sulphur), is prevented. In order to
ensure reliable operation, the special contact
grease must be used only sparingly by applying it
to the moving contacts and then, by turning the
sha‘fts, transferring it onto and spreading it over
the stationary contacts.
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10. POKYNY PRO OPRAVY

10.1. Pristup dovnit¥ pfistroje

Pfed odkrytovanim pfistroj odpojime od siié.

PFi odkrytovani povolime na zadnim panelu ty
Srouby, které drzi zajiStovaci podlozky jazyckovi-
tého tvaru v otvorech jednotlivych krytd. Otvory
pro tyto podloZKky jsou umist&ny v hornim a spod-
nim Kkrytu uprostfed §ifky, v boCnich krytech thlo-
pri¢né v protilehlych rozich. Povolenou zajiStova-
ci podloZku z otvoru vysuneme. Tlakem na zadni
hranu vysouvdme kryt smé&rem k pFednimu pane-
lu. Po dosazeni dorazu odklonime uvolnénou pfed-
ni hranu Krytiu asi o 10 mm od pfedniho panelu.

V této poloze zatla¢ime kryt smérem Kk zadnimu
panelu a kryt miiZzeme odejmout.

Stejnym postupem odstranime i ostatni kryty.

PFi opravach na zapojeném odkrytovaném pfistroji
je nutno dodrZet zakladni bezpeCnostni predpisy,
pfiemzZ je nutné dat pozor na sitové napéti na pf¥i-
vodce a voli€i na zadnim panelu, na sifovém vypi-
naci na pfednim panelu a na pfivodnich Spi¢kdch
transformatoru.

10.2. Seznam mé¥icich pFistrojii pro opravy

Stejnosmérny voltmetr 5000 @/v, 1,2 600 V.
Nizkofrekvenéni milivoltmetr 10 Hz -+ 100 kHz

(napf. BM 494). Oscilograf s kmito&tovym rozsa-
hem min. 3 MHz (napf¥. BM 556G].
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10. YKA3AHHA IO PEMOHTY

10.1. Joctyn k BHyTpeHHHAM wacTaM mpubopa

Ilepen cuatmem xpoimek mpubfopa ero ciremyer oT-
KITIOYHTE OT CETH.

Jlnst cHATHA KpoLllleK Ha 3ajHell NaHeIM CJIefyeT
ocnaGUTh BHUHTH, Kpendmjue OQUKCHDPYOIIHE IOX-
KJIaZKH A3RIKooOpasHOR GOpPMBEI B OTBEPCTHAX OT-
ZeabHnx Kpbimlek. OTBepeTHa NJf STHX HOIKJIANOK
HaXONATCA C BEpXHEH M HUKHEH KpDBIIKAX B IEHTpE
WHPHUHE, B OOKOBBIX KpHIUIKAX OHW YCTAHOBJICHEL
IHATOHAJIBHO B IpoTUBoexamux yraax. Ocsobongu-
BUIYIOCH QHKCHPYIOIIYI0 TOIK/IAIKY BEIABHHYTb H3
otBeperus. IlyTeM Bo3medcTBUA IaBJeHHeM Ha 3al-
HIOW TpaHb BEIIBHHYTL KpPRIIKY II0 HAUPaBJICHUIO
K mepenHeil maHenu. Ilocse mocTH:KeHUA yIopa OT-
KHHYTEL OCBOOOMUBIIYIOCS MEPENHION IPaHb KPBILIKH
npubausutesnso Ha 10 MM OT mepenHell maHeIH.
B sroM mosoikeHMH Ha)kaTk KpHILIKY Hasal K 3al-
Heil maHelIW, IIOCJe YeT0 OHa JeTKO CHHMAaeTcH.
Taxum e 06pasoM CHUMAIOTCA M OCTAJNbHbIE KPBIII-
ki, [Ipu peMOHTe BKIIOYEHHOrO nmpHfopa co CHATHIMH
KpBIIKAMY HeoOXoguMo cobi0JaTh OCHOBHBIE Ipa-
BMJIA TEXHWKM O0€30M1aCHOCTH, HpH4YEM HeoBXOIHMO
yIeaATh BHHMaHWe HATPMKEHHUIO CETH HA THe3le H
mepekJuogaresge Ha 3alHEH TaHeJId, Ha CETEBOM
TyMOJepe Ha mepegHed NDaHEeJH M Ha KOHT4AKTax
TpaHcdopMaTopa.

10.2. Ilepeuens maMepuTensHbIXx NpHGOPOE
IJIs1 DPOBENEHHS PEMOHTA

BonsTmerp moctosmroro Toka 5000 Om/B, 1,2 +
= 600 B. -

Mummusonstmerp HY 10 Ty go 100 xI'n (mampn-
mep, BM 494),

Ocuragockon ¢ IUama3oHoOM JacToT He MeHee 3 MI'm
(ranpumep, BM 556).

10. INSTRUCTIONS FOR REPAIRS

10.1. Gaining access into the instrument

Before removing its covers, the generator must be
disconnected from the mains.

In order to remove the covers, those screws must
be loosened on the back panel which hold the lug-
-shaped retaining washers in the openings in the
covers. In the top and bottom covers the openings
for these washers are at the centre of their width;
in the side covers, they are diagonally in opposite
corners. The loosened retaining washers must be
removed. Then, by exerting pressure to the back
edge of the top cover, it has to be slid as far as
possible in the direction of the front panel and
its front edge tilted about 10 mm away from the
front panel. When in this position, the top cover
must be pressed towards the back panel to render
it removable.

The other covers have to be removed by carrying
out similar procedures.

When carrying out any repair work on the gene-
rator, the covers of which have been removed, it
is essential to adhere to the routine safety mea-
sures; it is necessary to bear in mind that the
mains voltage is present on the mains connector
and mains voltage selector on the back panel, on
the mains switch on the front panel, as well as
on the taps of the power transformer.

10.2. List of measuring instruments required for
carrying out repairs

DC voltmeter 5000 @/V, ranges 1.2 to 600 V.
AF millivdltmeter 10 Hz to 100 kHz (e. g. BM 494).

Oscilloscope, range up to 3 MHz min. (e. g. BM
556].



10.3. Seznam dokumentace nutné pro opravy

V zdvéru tohoto navodu jsou schémata v3ech zdro-
- jii a celkové zapojeni s oznadenymi mé&rnymi body.
Rovné&Z jsou priloZeny vykresy s rozmist&nim sou-
tdstek na tisté&nych deskach a rozpis elektrickych
soucéasti.

10.4. Postup pfi hledani zavad
10.4.1. VSeobecné

Pristroj je 've vyrobnim zadvod& podroben pfisné
kontrole kvality soucdsti a obvodi(i. Pfesto se viak
b&hem provozu vlivem stdrnuti soucdstek a piso-
benim klimatick§ch podminek, eventudlné i jinych
vlivii miZe u nékteré soucastky vyskytnout zdva-
da. V takovéto situaci je tfeba zvaZzZit moZnosti pro-
vedeni vlastni opravy podle pfistrojového vybaveni
nebo pfistroj odeslat k opravé do vyrobniho pod-
niku.

104.2. Vlastni postup

Pfed hledanim zdvad je nezbytné seznamit se nej-
dfive s principem funkce pfFistroje prostudovanim
kapitol: Princip Cinnosti pfistroje (4) a Podrobny
popis zapojeni (8).

Pro vlastni kontrolu funkce jednotlivich ¢asti ge-
nerdtoru slouZi mérné body A aZ I, uvedené v cel-
kovém schématu 1AN 260 42. Mé&Feni provddime po
néleZitém teplotnim ustdleni, tj. asi po 30 minutdch
provozu pfistroje. Jednotlivd napéti a priib&éhy v
mérnych bodech jsou uvedeny v tabulce (vSechna
napéti jsou méFena proti kostfe pfistroje a pfi za-
t&Zi vystupu I odporem GO0 £).

10.3. Tlepeuens moxkymenrtauuu, HeoGxomumoll
IJ15 TMPOBENEHM PEMOHTA

B zakiouenum HacrosAmein HWHCTPYKUHH IAHLI CXe-
MBI BCEX MCTOYHHKOB MUTAHUA M 00Ljasd cXeMa C yKa-
3aHHEM TOYEK H3IMEPEHHA. Taxxe IPHJIATanTCA
4epTEKH C KOMIIAHOBKOH HeTajiell HA MEYATHBIX CXe-
Max, a TaKxe CHEHH@)HK&L{HH SJIEKTPHYECKHX 1e-
TaJeH.

10.4. Ilopamox paboT HpPH OTHICKAHHM
HeHCIIPaBHOCTEH

1041. O6mue yxasaumsa

ITpr6op momeepskeH CTPOrOMY KOHTPOJIO KAadecTRa
meTaneidd W cxeM Ha 2apolle-Msroroeutene. OpHako,
HECMOTpSA Ha 3TO B IIPOUECcé 3KCIJIyaTallMH B pe-
3yJAbTATE CTaPeHHUA HeTajJell M BO3JEHCTBHA KIMMa-
Ta HJW APYTHX BJIMAHHNE HEKOTOpad OETalb MOMKET
BHIUTH M3 cTpodA. B TaxkoM ciyuae HeofxXoOHMO olle-
HHTL BO3MOKHOCTh NIPOBENEHHSA peMOHTa cofcTBeH-
HBEIMHM CHJIAMH B COOTBETCTBHH C HMMeImHMca obo-
pynoBaHHeM IpHOOpaMM HaIM HOpubop HOCAATH Ha
30BON-M3TOTOBUTENb IJIA PEMOHTA.

1042, IIlposeneHue peMoHnTa
COBCTBEHHB MM CHIAMH

[Tepen oThICKAHHEM HEHCIIPABHOCTH HEOOXOOHMO CHA-
4aja O3HAKOMUTECA ¢ NPHHITUIIOM paboTel mpubopa
NyTeM H3y4eHHs pasmena »[IpwHUHMD DedcTBHA MpH-
Gopa« (4) m »Ilogpofuoe ommcanme cxempi« (8).

I cofcTBeHHOTO KOHTPOJIA pPabOTBL  OTHEIBHBIX
4ACTEH TeHepaTopa NpPeSHA3HAYEHLl H3MEPUTENLHBIE
Toukn A - [, yxasaHuele Ha obmeir cxeme 1AN 260
42. Wamepenne OCyImECTBIAETCA MOCJIE Haljexalle-
T0 YCTAHOBNEHHA TeMMEPATYpEl, T. €. Ipubi. mocie
30 mumyT paboTs npubopa.

Ornenerrle Hanmps;eHds U QOPMBI CHTHAJIOB B H3-
MEPHUTENLHBIX TOYKAX yKasaHsl B Tabuaune (Bce Ha-
IPKEHUA U3MEPHIOTCA OTHOCHTEILHO KOPIyca IIpu-
Gopa mpm Harpyske bBeixoma | Ha compoTuBiIeHHEe

600 Om).

10.3. List of documentation required for carrying
out repairs

Diagrams of the generator and of all its power
supplies are enclosed with this Manual. The mea-
suring points are indicated clearly. The enclosures
include also drawings of the printed circuit boards
showing the layout of the components. A list of
components is given in section 13.

10.4. Procedure for defect tracing

10.4.1. General

All the components and circuits of the instrument
have been submitted by the makers to stringent
tests in order to ensure the highest possible quali-
ty. Nevertheless, after lengthy operation, due to
component ageing and the adverse influence of
climatic conditions, or sometimes also due to other
factors, some of the generator components may
become defective. In such a case, it is necessary
to consider whether repair locally is feasible, i. e.
whether the necessary instruments and tools are
available, or if it is more reasonable to send the
instrument to the makers for repair.

1042. Trouble shooting

Before starting to look for a defect in the genera-
tor, it is essential to become well acquainted with
the principle of its operation by studying the sec-
tions 4 — “Principle of the instrument operation”
and 8 — “Detailed description of the circuitry®.
The test points A to I serve in the process of check-
ing the functions of the individual parts of the
generator; they are indicated in the diagram 1AN
26042, All the measurements have to be carried
out after thermal balance of the instrument has
been reached, i. e. after approximately 30 minutes
of operation.

The individual voltages and their waveforms are
listed in the following Table. (All the tabulated
data are to be understood “against the framework"
with the output I loaded by G600 £.)
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A V-metr 12 V —10 V nesmi kolisat se A Boaptmerp 12 B —10 B He NOKHO ua- A V-meter 12 V —10Vv Must remain con-
DLi +0,4 V zménou sit. napsti DLi +04 B MEHATLCA NP DLi +04 V stant in spite of
HIMEHEHHH Ha- mains voltage
] TpKEHUs CeTH P fluctuation
B V-metr 24V +20 nesmi kolisat se B BoaetMerp 24 B +20 B He AOMKHO H3- B V-meter 24 V +20 v Must remain con-
DLi +08 Vv zmenou sit. napét{ DLi +08 B MEHATECA TIPH DLi 408V stant in spite of
HAMeHEeHHH Ha- mains voltage
NPAKEHHA CETH . fluctuation
c V-metr 120V —+42 Vv nesmi kolisat se C Bosprmerp 120 B +42 B He I0JPKHO U3- C V-meter 120 V —+42 Vv Must remain con-
DLi +12v zménou sit, napéti DLi +12 B MEHATHCH [P DLi 1.2V stant in spite of
H3MeHeHHH Ha- mains vollage
) NPAMEHHA CeTH fluctuation
D V-metr 12V 410V — D Bonermerp 12 B +10 B D V-meler 12 V +10Vv e
DLi +0,3V DLi +03 B _ DLi +03 V
E V-metr 12 V 410 v —_ E Bonwtmerp 12 B —10B E V-meter 12 V 4-10 v —
DLi 40,3 v DLi +0,3 B _ DLi 403 Vv
H V-metr 24 V 4175 V — H BomstMerp 24 B +175 B 3 V-meter 24 V +175 v =
DLi 405V DLi +0,5 B _ DLi +05 Vv
I V-metr 24V 4175 V — I BoubsTmerp ‘24 B +175 B 1 V-meter 24 V +175 V —
DLi --0,5 V DLi 40,5 B _ DLi +05 vV
D BM 384 1 Ves 0,65 Vet fo=1 kHz D BM 384 1 Badd. 0,65 Badd. fg=1xly D BM 384 1 Veus 0.65 Vems fc=1 kHz
0,03 Vet -+0,03 B 3. —+0.03 VruMs
E BM 384 1 Vet 0,65 Vet Up = Ug, E BM 384 1 Bagd. 0,65 Bagd. fc=1xIng E BM 384 1 Vgms 065 Vrms Up= Ug,
40,03 Vet fg=1 kHz +0,03 B 2gp. Up = Ug, +0.03 Vams fc =1 kHz
F BM 384 10 Vi 7,15 Ve foc =1 kHz F BM 384 10 Badbd. 7,15 Bagd. fc=1«ln F BM 384 10 Vrms 7.15 Vrms fg=1 kHz
=4-0,3 Vet —+0,3 B 3db. —+0.3 VrMms
G BM 384 30 Vei 11,25 Vei [c=1 kHz G BM 384 30 Badd. 11,25 Bagd. =1 &'y G BM 384 30 Vepms 11.25 Vrms fg=1 kHz
+0,5 Vet +0,5 B ag. 405 VrMs
D BM 556 0,1 V/cim &isté nesméji byt D BM 556 0,1 Bfem wuncto cuny- He momsint D BM 556 0.1 V/cm Pure RF ringing on the
sinusovy patrny vf oscilace conftanbHOe  DTh 3aMEeTHHI sinusoidal waveform must not
na prib&hu BY koneBanusn be perceivable
Ha KPUBOH '
E BM 556 0,1 V/cm &isté nesméji byt E BM 556 0,1 Bfem wuncro cuny- He nommasi E BM 556 0.1 V/cm Pure RF ringing on the
sinusovy patrny vf oscilace cornansHoe  OBITh 3aMeTHH sinusoidal waveform must not

na prabéhu

BY xonebannsn
Ha KPHBOM

be perceivable
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F BM 556 2 V/cm isté bez vf oscilaci F BM 556 2 Bfem  umcrto cuHy- Ges BU F BM556 2 V/em Pure Without RF ringing
sinusovy counaleHoe  KoaeBaHmii - sinusoidal
G BM556 2 V/cm Cistd bez vi oscilaci G BM 556 2 Bfem  uucro cmHy- Ges BU G BM556 2 V/em Pure Without RF ringing
sinusovy counansEOe  Kosefaumit sinusoidal

Mé&feni v mérnych bodech se provadi ve stejném
sledu, jak je uvedeng v tabulce. Pii stanoveni mis-
ta pfipadné poruchy je nutné postupovat takto:

1. Zmé&Fit napéti v bod& A. JestliZe zm#&Fené napé-
ti neodpovidd pFedepsané hodnot8, jedna se
o zéavadu ve zdroji nap&ti —10 V (&&st stabili-
zdtoru 1AF 009 26).

2. Zmé&Fit napéti v bodé& B. JestliZe zm&Fené napéti
neodpovida pfedepsané hodnoté, jednd se o zéa-
vadu ve zdroji napé&ti 20 V (&ast stabilizatoru
1AF 009 26).

3. Zm#&Fit napsti v bodé C. JestliZe zm&Fené napéti
neodpovida pfedepsané hodnoté&, jedné se o zd-
vadu ve zdroji +42 V (stabilizdtor 1AF 005 99).

4, Zm&Fit napéti v bodé D. Neodpovida-li zméfe-
na hodnota tabulce, je zdvada v budicim zesi-
lovati. Mimo poruchy nékteré soucasti zesilo-
vafe miiZe byt také chybn& nastaveno napéti
bodu D potenciometrem R3.

5. Mé&Fit stejnosmérné napéti v bod& E. Je-li hod-
nota jina, neZ je prfedepsand, jedna se o zava-
du v invertoru (tj. tranzistor E8 a E3), nebo
je chybné& nastaven pracovni bod invertoru po-
tenciometrem R22.

" 6. Mé&Fit stejnosmé&rné nap&ti v bod& H. Timto

L
Wamepedne B TOUKAX H3MEPEHHA OCYNIECTBJIACTCA
B IOCJENOBATENLHOCTH, yKasaHHOH B tabmuie. Tlpu
ONpeIefeHUH MEeCTOHAXOMKICHUA HMeIolelicd Hemc-
[IPABHOCTHA HEOOXOOUMO IIOCTYNATh CJAEAYIOLIUM 06-
pasoM:

1. HMamepute maupsxenue B Toure A. Ecau uame-
pPeHHOe HaTpAKEeHWEe HE COOTBETCTByer Tpebye-
MOMY, TO HEUCIpABEH MCTOYHMK HANDAXKCHHA
—10 B (uacts crabumusatopa 1AF 009 26).

2. Vameputh Hanpsikennme B Touke B. Ecam mame-
pEHHOE HaIpsf)KeHHe HEe COOTBETCTBYET Mpellu-
CaHHOMY, TO HEHCIPAaBeH HCTOYHMK IHTaHUA

. +20 B (uacrs crabummsatopa 1AF 009 26).

3. Usmepurs nanpsxenue B Touxke C. Ecam mame-
peHHOe 3HAUeHUEe HE COOTBETCTBYET TIPeNNUCAH-
HOMY -3Ha‘{CHHIO, TO HCHUCHOPABEH HCTOUHHK IIH-

tauua +42 B (crabuamsatop 1AF 005 99).

4. Uameputs Hanpsskenne B Touke D. Ecmu manme-
peHHoe 3HAUEHHE HE COOTBETCTBYeT Tpebyemo-
My, TO HCHCIPABEH YCHIHTENb BO30Oy:KIEHUA,
Kpome BrIXOma m3 CTpOS OOHOH M3 Oeraei
VCHAMTENA, TAKKE MOKeT HMETh MECTo Hempa-
BHJIbHAS yCTAHOBKA HAUpMxeHna B Touxe D
norermuroMeTpom R3.

5. MamepuTs mocTosHHOE HampfyKeHHe B Touke E.
Ecnm sHaucHue OTIAMYAETCA OT YKA3aHHOIO, TO
HedcnpaBeH wHBEpTOp (T. €. TpaHaucToper L8
u EY9) uiau HenpaBUIBHO YCTAHOBJEH DEXUM
paBoTsl UHBEpTOpa MOTeHIHOMeTpoM R22,

6. KamepuTs HalpssKeHHe MOCTOAHHOTO TOKA B TOY-
ke H. B pesynbraTe 5TOr0 H3MEpEHUA MOMKHO

The procedure of measurement has to be followed
in the same order as the measuring points are
listed in the Table. The [ollowing measurements
will help to determine the location of a fault:

1. The voltage on point A is measured. If it dif-
fers from the value in the Table, the defect is
in the supply of —10 V (part of stabilized
supply 1AF 009 26].

2. The voltage on point B is measured. If it dif-
fers from the value in the Table, the defect
is in the supply of +20 V (part of stabilized
supply 1AF 009 26).

3. The voltage on point C is measured. If it dif-
fers from the value in the Table, the defect is
in the supply of 42 V [stabilized supply 1AF
005 99).

4, The voltage on point D is measured. If it dif-
fers from the value in the Table, the defect is
in the driving amplifier. Either a component is
defective, or the voltage which is on point D
has been adjusted incorrectly with the poten-
tiometer R3.

5.,The DC voltage on point E is measured. If it
differs from the value in the Table, the defect
is in the inverter (defective transistor E8 or
E9), or the working point of the inverter has
been adjusted incorrectly with the potentio-
meter R22.

6. The DC voltage on point H is measured. This
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méfenim lze uréit, zda se misto poruchy nacha-
zi ve vykonovém zesilovaci 11.

. M&fit stejnosmérné nap&ti v bod& I. Touto kon-

trolou pracovniho bodu lze stanovit, je-li v§-
konovy zesilovad I stejnosm&rné ve spravném
pracovnim bodg&, a tim pfesné&ji definovat moz-
nou poruchu.

. MEFit stfidavé nap&ii mérného bodu D. Je-li

toto napéti jiné neZ pfedepsand hodnota, popf.

viibec chybi, je t¥eba kontrolovat:

a) nastaveni potenciometru R13 (nastaveni
kladné vazby) — natoenim b&ice potencio-
metru se musi ménit stfidavé napéti v hodé
D;

b) pFipojeni RC &lanku a jeho vlastni zapoje-
ni — miZe se jednat o mechanickou zdvadu
[ulomeny vodi&, pieruSeny obvod pPepina-
¢ apod.] nebo elektrickou [porucha né&-
které soucasti ¢lanku) — oscilace by pak
vysazovaly pouze na nékterych kmitoétech;

c) vykonovy zesilovac. II — kladna vazba pro
Fizeni amplitudy generatoru je pfipojena az
na vystup tohoto zesilovace;

d

vlastni obvod termistoru — pferueny ter-
mistor, zmé&na hodnoty v disledku pretiZeni
apod.

. MEFit stfidavé nap&ti v bod& E — musi byt

stejné jako v bodé& D. JestliZe je stfidavé napé-
ti v bodé D v pofddku (pfi kontrolnim mé&feni
8), jde o poruchu pouze v invertoru. Pravd#po-
dobné mista zdvady jsou stejnd jako p¥i méfe-
ni 8.

Kontrolovat stiidavé napé&ti v bodé F. Je-li to-
to napéti jiné, neZ je pFedepsdno, jedna se
o stejny souhrn moZnych mist poruchy jako

10.

ONpEeNeSUTh, HaXOMHTCH
yecuauTese MomHocTH 11.

JH HEHCHPaBHOCTL B

HMaMepuTh NOCTOAHHOE HATIPAMKEHHE B TOYKE .
ITytem aTOoro KoHTpOIA pexuma paGOTHI ompe-
nenuTh, paboTaer-IH YCHAMTENbr MOITHOCTH |
B IPaBHJEHOM pEXUME MMOCTOAHHOIO TOKa ¥ B
pesyabTaTe 3TOro MokHO GoJee TOYHO onpene-
JIHTE UMEIL]YI0CA HEMCIPABHOCTE,

. HBMEPKTI:- NEePpEMEHHOE HaNpAMXKEeHHEe B TOUKe

uamepenus D. Ecau sto Hanpsmenue orTimua-
€TCs OT YKa3aHHOTO HIM BOOGIE OTCYTCTBYET,
TO Heo0XONKMMO IIPOKOHTPOIH POBATE!

a) ycraHopky mnoTteHumomerpa R13 (ycranos-
Ka TIOJNOKUTEAbHOH CBA3M) — IIpH Bpame-
HUH [BH)XXKa MOTEHIIHOMETPA IOJDKHO HaMe-
HATBHCA IEpeMeHHOe HaIpsKeHue B Touke D.

6) monkawuecrme cxemol RC u ee coBersennniit
MOHTa}K — MOXKET HMETh MECTO MeXaHHuec-
Kds HEHCHOPaBHOCTE (OTOPBAHHBIA IIPOBOZ,
o6phIB Lienmu TEeperiodaTesell W T. I.) WIA
AJIEKTpUYeCKas HEHCIPABHOCTh (BBIXON M3
CTpOs ONpeIeNeHHOM HeTaiu CXeMel). B
9TOM cJydae KoJdeDaHMA uMenu OB MECTo
TOJNLKO Ha OINpeNeNeHHBIX 4acToTax.

B) yCHJMTeNb MOMHOCTH [l — mHOJOMUTeIH-
Hag CBA3b [JIA YHOPABICHHA aAMILIKTYAOH
CHIHAaJla TeHepaTopa MOLKJIIOYEHA Ha BRIXOJ
3TOTO YCHIHTEJNA, i

r) colCTBEHHO CcxeMa TepMHCTOpa — OGpEIB
TEPMHUCTOpPA, U3MEHCHHE 3HAUECHWS B PE3yIh-
Tare NEPErpysKH U T. II.

MaMepurs mepeMeHHOe HaNpsXKeHWEe B TOUKe E;
OHO NOKHO OBITE TaKMM Ke, KaK X B TOUKe
D. Ecnn nanpsxenue MepeMeHHOTO TOKa B TO4Y-
ke D mcmpaBHO (mpH KOHTPONLHOM H3MEpPEHHH
8), To peun HIET 0 HEHCIPABHOCTH TOJBEKO HH-
BEPTOpa. BepoATHOCTE MecTOHAXOMKIEHHA He-
UCIOPABHOCTH TaKas K€, KAK W TPH H3MepeHnH
8. '

ITpoKOHTpOIMPOBATE TepeMeHHbIE HalpAMKeHH
B touke I'. Ecnu 3To HampskeHue OTIHYAETCA
OT YKAa3aHHOLO, TO MMEET MECTO TAKAf e COBO-

10.

measurement serves for ascertaining whether
the defect is in the power amplifier 1I.

The DC voltage on ppint I is measured. This
check of the working point serves for ascer-
taining whether the power amplifier T has been
adjusted correctly and thus for closer location
of the defect.

. The AC voltage on point D is measured. If it

differs from the value in the Table, or if there

is no voltage at all on the point, it is necessary

to carry out the following procedure:

a) The adjustment of the potentiometer R13
(positive feedback) has to be checked —
when this potentiometer is turned, the AC
voltage on point D must vary.

b] The connection of the RC network and its
wiring have to be checked — a mechanical
snag may be present (broken-off connec-
tion, intermittent switch contact, etc.), or
an electrical defect is concerned (a com-
ponent of the network is faulty). In the
latter case, oscillations are missing only at
certain frequencies.

c) Power amplifier II has to be tested — the
positive feedback for controlling the ampli-
tude of the generated voltage is applied
right to the output of this amplifer.

d) The thermistor and its circuit have to be.
checked — the thermistor may be defective
or its properties may have changed due to
overloading etc.

. The AC voltage on point E is measured — it

must ‘tally with that on point D. If the AC
voltage on point D has been found to be cor-
rect [item 8), then only the inverter is defec-
tive. The probable locations of the defects are
the same as item 8 (point D).

The AC voltage on point F is measured. If it

differs from the value in the Table, then the
[ 3
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pri méfeni v bod& D, popf. je tfeba zkontrolo-
vat nastaveni potenciometru R44 (Fizeni zesi-
leni vykonového zesilovace 1).

11. Mé&Fit stfidavé napéti v bod& G. Je-li toto nap#8ti
jiné, neZ je uvedeno v tabulce, jednd se o stej-
ny souhrn moZnych mist poruchy jako pfi mé-
feni v bodé& D.

12. Pozorovat tvar signdlu v bod& D. PFi spravné
¢innosti generatoru musi byt pribéh c¢isté si-
nusovy bez jakychkoliv parazitnich zakmitl
na priib&hu, popf. vf oscilaci apod.

13. Pozorovat oscilografem napé&ti v bodé E. Tvar
musi byt stejny jako v bodé& D.

14. Pozorovat oscilografem napéti v bodé& F. Pril-
béh napéti musi odpovidat napéti v bod& D
nebo E.

15. Pozorovat oscilografem napé&ti v bod& G. Prii-
b&h napéti musi byt ¢istd8 sinusovy bez para-
zitnich oscilaci vf charakteru.

VySe uvedenym postupem lze vymezit zdvadu na
pfisluSnou ¢&ast celkového =zapojeni generédtoru,
popf. na vlastni vadny obvod. V pfipadg, Ze uvede-
nou kontrolou lze dospét k jednoznaénému zédvéru
v ureni vadného obvodu, ktery se nachézi na né-
které z vyménnych desek, je moZné tuto desku
vyjmout ze zdsuvky a poslat do vyrobniho zdvodu
k opravé. V pfipadé& sloZit&jsi zdavady nebo zavady
v obvodu, kterj se nenachdzi na Zadné z vymeén-
nych desek, doporucuje se odeslat k opravé cely
pristroj do vyrobniho z&vodu na adresu:

TESLA Brno, n. p., 612 45 Brno 12,

Purkyiiova 99
Adresa servisu méticich
styk):

TESLA Brno, n. p., servis méfricich pfistroji,

612 45 Brno 12, Mercova 8a.

pristrojii [pro osobni

KYIOHOCTE BO3MOMHBIX MECT HAXOXKICHHA He-
chpaaﬂocreﬁ, KdK ¥ TIpH H3MEPEHHH B TOYKE
D maum crexyer IPOKOHTPOIHPOBATE YCTAHOBKY
noternuoMerpa R44 (peryampoBka yCHJICHHA
YCHUJIHTENS MONTHOCTH [).

11. MamepuTrs mepeMeHHOEe HanpskeHwe B Touke G.
Ecnn sro Hampsxkenwe oTamYaeTcs OT yKasaH-
Horo B Tabauie, TO pedn WOET O TaKOH JKe Co-
BOKYIIHOCTH BO3MOXHEIX MECT HEHCIPaBHOCTEH,
KaK H IPH U3MEPEHHH B Touke D.

12. Habmogate dopmy curmama B Touxe D, Ilpm
npaBuasHON pafore remeparopa gopMa CHIHaJa
no/okHAa GBRITE YHCTO CHHYCOMTANBHOW 0e3 Ka-
Kux-JH00 mapasMTHHX KOMeDaHMN Ha OCHOBHOM
KpuBOH, HampuMep, korebanmii BU u T. m.

13. Ha6monaTe OCLIMJIOCKOTIOM HANDSAKEHHE B TOY-
ke E. Qopma momxHa OBITH TAKOH K€ KAk M
B Touke D.

14. Habmonats OCIHJLIOCKONOM HATIPSKEHHE B TOU-
ke I'. QopMa mO/KHA COOTBETCTBOBATE HATPH-
xeruo B Touke D uam E.

15. C moMombio ocrmuiaockoma HalmomaTk Hamps-
xeraue B Touke G. PopMa HaNOpPAKEHUA LOJK-
Ha OBITE 9HCTO CHHYCOMZAJBHON 6e3 mapasut-
HEX Konebanuin xapakTepa BU.

C HOMOMbI0 BRINIEONHCAHHOH IIOCIEIOBATCIBHOCTH

OTepaIuii MOXKHO OrPAHMYHTH MCCTOHAXOMKIEHHE He-

HMCIOPABHOCTH Ha ONPENeJICHHY 4YacTh ODmell cxeMmnl

TEHEPATOpAa HJIH HA OTLEIBHYIO BEILUEANIYIO 3 CTPOS

mers. B ToM ciydae, ecnE B pe3y/abTaTe BEILE yKa-

3AHHOTO KOHTPOJIA MOYKHO CHENATh OLHO3HAYHOE 34-

KJIIOUCHHE TIPH ONpeeNeHHH BLIUEeNNIel H3 CTPos

IIETH, KOTOpas HAXOOMTCA Ha ONPEIENeHHOH W3

CMEHHBIX ITLIACTHH, 3Ty IIACTHHY MOKHO BEIHYTH U3

HATIPABJIMIONIMX W OTIPABHATE Ha 3dBOI-H3rOTOBUTENb

I1A peMoxTa. B cayuae Gosec CJI0MHOH HEUCIIpaBs-

HOCTH MM HeHCIPaBHOCTH LCMOH, HEe HaXOAALeHcs

HU Ha ONHOH M3 CMCHHBIX NEYATHBEIX ILIACTHH, PEKO-

MEHIYETCA OTHPABHTE HAa PEMOHT Beck mpubop Ha

2aBOIN-M3TOTOBHTE/b, -

Bonee monpoburie naOpManUE HpesocTaBAALT:

KOBQC, snewHetoprosoe ofbhenwHCHEE,

[Ipara — YCCP.

defect can be located as described in item 8;
perhaps the setting of the potentiometer R44
(gain control of amplifier I} will have to be
altered. ’

11. The AC voltage on point G is measured. If it
differs from the value in the Table, then the
location of the defect can be the same as des-
cribed in item 8 (point D).

12. The signal on point D is displayed — If the
generator operates correctly, the waveform
will be a pure sine curve without parasitic
overshoots, RF ringing etc.

13. The signal on point E is displayed — The
waveform on the CR tube screen must be the
same as in item 12 [point D].

14. The signal on point F is displayed — The
waveform on the CR tube screen must be the
same as in items 12 and 13 (points D and E).

15. The signal on point G is displayed — The wave-
form must be a pure sine curve without para-
sitic overshoots, RF ringing, etc.

By following the described procedure, the defect
can be located and the defective part of the in-
strument or the circuit or even the component
concerned, found. If it has been unambiguously
ascertained that the defect is on a certain plug-in
printed circuit board, then it is best to remove the
plug-in board concerned and send it to the makers
for repair. If the defect is of more involved cha-
racter, or if is not on one of the plug-in boards,
it siy recommended to send the whole generator
to the makers. More detailed information is avail-
able from:

KOVO — Foreign Trade Corporation,

Praha — Czechoslovakia
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VSechny ovlddaci prvky na prednim panelu lze
demontovat po sejmuti Stitku odSroubovdnim upev-
fiovacich Sroubd a odletovanim pfivodd z kabelo-
vych forem. Pfi vyméné vSech polovodi€ovych sou-
castek je tfeba dbat na pfedepsanou max. dobu
péjeni — 4 vtefiny pfi teplot& pédjedla 350°C a na
minimélni moZné zkréceni pfivodd na délku 4 mm.
Skodlivé teplo se doporuduje odvadét.

11. POKYNY PRO DOPRAVU A SKLADOVANI

Zabalené pristroje se mohou skladovat a dopravo-
vat v rozmezi teploty —25°C aZ +55°C p¥i relativ-
ni vihkosti do 95%. Nezabalené pfistroje v prostie-
di s teplotou od +5°C do +40°C pfi relativni
vlhkosti do 80%.

V obou pfipadech je v3ak nutno skladované pfi-
stroje chranit proti povétrnostnim vliviim ve vhod-
nych prostordch prostych prachu a vypari z che-
mikélii.

Skladované pfistroje mohou byt na sob& umist&ny
nejvySe ve tfech vrstvach. V kaZdém pfFipad& vSak
tak, aby nedochézelo k deformaci obalu spodni
vrstvy pristroji. Na srovnané pfistroje nesmi byt
uklddan Zadny dalsi material.

Dodavateli ma byt umoZn&no na jeho Zadost pfe-
sv&d&it se o vhodnosti skladovacich prostori.

12. UDAJE O ZARUCE

Na spravnou funkci svych vyrobkii poskytuje n. p.
TESLA Brno zdruku v délce stanovené hospodar-
skym zakonfkem & 109/1964 Sb. ve znéni & 37/
/1971 Sb. (§§ 198, 135).

deny v zarucnim listg.)
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Bce aseMeHTHI yupaBieHHA Ha MEPeNHEH IMaHCIH
MOXKHO HN€MOHTHDOBATH IOCJEe CHATHA IHTKAa, OT-
BHHUMBAHUSA KDEIEKHbIX BHHTOB M DACTaliKM BBHIBO-
108 KaGeJpHBIX KTYTOB. IIpH 3aMeHe BCeX TIONMYHpo-
BOOHHKOBHIX JNeTaleil He cJaefyeT TMPEBHIIATE TIpem-
MUCAHHOE MaKCHMAalbHOE BPEMA MaHKH — UETHIPE
ceKyHIH mpH Temmepatype masmeHEKa 350°C =
TAKKe HeoOXOOHMO MMETh BBHAY IIpelesbHO-AOIyC-
THMOE YKOpOYeHHe BEBONOB N0 miamHEl 4 mm. Temmo
PCKOMEHIYeTCA OTBOSHUTE.

11. YKA3AHHA 110 TPAHCIIOPTHPOBKE
U XPAHEHHIO

YnakosauHble TpUOOPEl MOKHO XPaHUTh X TPAHC-
HOPTHPOBATL B AMAMA30He TemmepaTypnt —25°C -+
+ 55 °C npu oTHocuTemsHOR BraxmocTH mo 95%.
HeynakoBanusie mpubopsl — B Cpene NpPH TeMIepa-
type or +5°C mo +40°C mpu oTHOCHTEILHOH
BraxrocTH 70 80% .

OpHako, B ofioux cayuasax HeofXOAUMO XpPAHHMBIE
IpuGOpPEl 2aUjAMATh OT BO3NEHCTBHA HOTOABI ITyTEM
HMX pacIOJOKEHUA B TOAXONANIHX MOMENeHuAx 6es
TBIIM B XHMUYECKHX UCIHapeHui.

XparuMele mpHBOPEl MOMKHO pacHmoiaraTh LPyr Ha
npyre He 6oiblie, WeM B TpeX CJ0AX. Bo BCAKOM
caydae He JO/DKHO HMeTh MecTo INedopMHpoBaHHE
Tapbl HHKHero caod npubopos. Ha xpaumMere mpn-
Gopsl He CHENyeT KJacTb HUKAKOTO IPYToro Mare-
pUaa,

IMocrasiKy no/xHA GbITH 0DeCIIeUeHa BO3MOXKHOCTE
N0 €ro JKEeJaHHK YBELHTECA B TOM, UTO CKJIAaiCKHC
TOMEICHUA YIOBJACTBOPAKT TpeQOBAHUAM.

12. YCJIOBHUA TAPAHTHHA

Ham. np. TECJIA Bpro rapaHTUpyeT TpPaBUJIBHYIO
paboTy CBOMX H3leauii B TeYEHUE I'apaHTUHHOTO
CpOKa I 3aKa3dMkoB crpad-wieHos CIB m um
paBHBIX, ycTaHOBIeHHOTro obmumu yerosuamu CIB
1968 r. (§§ 28 - 30).

All the controls mounted on the front panel of
the generator can be removed after taking off the
front plate, unscrewing the retaining screws and
unsoldering the appropriate connections. Great
care must be taken when exchanging semiconduc-
tor devices. The permissible soldering time of 4 se-
conds and the maximum temperature of 350°C of
the soldering iron must not be exceeded; the wire
terminals of the devices must not be shortened to
less than 4 mm. Excessive harmful heat must be:
led off.

11. INSTRUCTIONS FOR TRANSPORT AND
STORAGE

Packed instruments can be stored and transported
at ambient temperatures within the range —25°C
to +55°C at a relative humidity up to 95%; un-
packed instruments within the range +5°C to-
+40°C at maximum 80% relative humidity.

In either case, the instruments must be protected
from adverse atmospheric influences and kept in
dustfree places where harmful chemical fumes
are not present. Instruments must be stacked in
maximum three layers. Deformation of the pack-
ings of the lowest layer of instruments must be
prevented. Other stored material must not be
stacked on the 1n5trumen\ts.

The makers reserve the right to satisfy themselves
about the suitability of the store room.

12. GUARANTEE

With customers outside Czechoslovakia, the gua-
rantee conditions are agreed upon individually in -
every case. [Details about the guarantee terms are
given in the Guarantee Certificate.)




Resistors:

13. LIST OF ELECTRICAL COMPONENTS

No. Type Value Max. Tolerance Standard CSSR
» load W + % i
R1 Film 470 kQ 0.25 10 TR 151 M47/A
R2 Film 470 kQ 0.25 10 TR 151 M47/A
(330, 680 kQ) (M33, M68)/A
R3 Potentiometer 3.3kQ 0.3 - TP 110 3k3
R4 Film 12 kQ 0.25 5 TR 151 12k/B
R5 Film 8.2 kQ 0.25 5 TR 151 8k2/B
R6 Film 2.7 kQ 0.25 5 TR 151 2k7/B
R7 Film 3.9kQ 0.25 5 TR 151 3k9/B
R8 Film 330 kQ 0.25 5 TR 151 M33/B
R9 Film 10 kQ 0.25 5 TR 151 10k/B
R10 Film 47 Q 0.125 10 TR 112a 47/A
R11 Film 1.6 kQ 0.25 5 TR 151 1k6/B
R12 Film 1kQ 0.25 10 TR 151 1kYA
R13 Potentiometer 150 kQ 0.3 — TP 110 M15
R14 Film 33Q 0.125 10 TR 112a 33 (22, 47)/A
(22,47 Q)
R15 Film 22 kQ 0.25 10 TR 151 22k/A
R16 Film 10 kQ 0.25 5 TR 151 10k/B
R17 Film 1.5kQ 0.5 5 TR 152 1k5/B
R18 Film 3.6 kQ 0.25 5 TR 151 3k6/B
R19 Film 100 Q ‘0,125 10 TR 112a 100/A
R20 Film 33Q 0.125 10 TR 112a 3j3/A
R21 Film 620 Q 0.5 5 TR 152 620/B
R22 Potentiometer 150 kQ 0.3 — TP 110 M15
R23 Film 150 kQ 0.25 10 “TR 151 M15/A
R24 . Film 100 kQ 0.25 10 TR 151 M1/A
R25 Film 1.24 kQ 0.125 0.5 TR 161 1k24/4-0.5%
R28 Film 920 Q 0.125 0.5 TR 161 920/4-0.5%
R27 Film 4,27 kQ 0.125 0.5 TR 161 4k27/+4-0.5%
R28 Film 390 Q@ 0.125 5 TR 112a 390/B
R29 Film 1.1 kQ 0.25 5 TR 151 1k1/B
R34 Potentiometer 1kQ 0.5 — TP 280b 20A 1k/NS
R41 Film 30 kQ 0.25 5 TR 151 30k/B
R42 Film 36 kQ 0.25 5 TR 151 26k/B
R43 Film 22 kQ 0.25 5 TR 151 22k/B
R44 Potentiometer 680 Q 0.5 — TP 015 680

No.

Type

Value

Max. *

Tolerance

Standard CSSR

load W + %
R45 Film 3.3kQ 0.25 5 TR 151 3k3/B
R46 Film 4.7 kQ 0.25 5 TR 151 4k7/B
R47 Film 1kQ 0.25 5 TR 151 1k/B
R48 Film 3.3kQ 0.25 5 TR 151 3k3/B
R49 Film 2.7 kQ 0.25 5 TR 151 2k7/B
R50 Potentiometer 1 kQ 0.5 - TP 015 1k
R51 Film 47 Q 0.125 10 TR 112a 47/A
R52 Film 47 Q 0.125 10 TR 112a 47/A
RS3 Film 5.6 kQ 0.25 10 TR 151 5k6/A
R61 Film 30 kQ 0.25 5 TR 151 30k/B
RG2 Film 36 kQ 0.25 5 TR 151 36k/B
R63 Film 22 kO 0.25 5 TR 151 22k/B
R64 Film 270 Q 0.25 5 TR 151 270/B
R65 Film 3.3kQ 0.25 5 TR 151 3k3/B
R66 Film 4.7 kQ 0.25 5 TR 151 4k7/B
RE7 Film 1kQ 0.25 5 TR 151 1k/B
RB8 Film 3.3kQ 0.25 5 TR 151 3k3/B
R69 Film 2.7 kQ 0.25 5 TR 151 2k7/B
R70 Potentiometer 1kQ 0.5 — TP 015 1k
R71 Film 47 Q 0.125 10 TR 112a 47/A
R72 Film 47 Q 0.125 10 TR 112a 47/A
R73 Film 5.6 kQ 0.25 10 TR 151 5kB/A
R76 Film 11-15kQ 0.25 5 TR 151 1k1 - 1k5/B
R81 Potentiometer 15 kQ 0.5 — TP 015 15k
R82 Film 22 kQ 0.25 10 TR 151 22k/A
R83 Film 68 kQ 0.25 10 TR 151 68k/A
R84 Film 68 kQ 0.25 10 TR 151 68k/A
RO1 Film 1.2 kQ 0.125 0.5 TR 161 1k2/+0.5%
R92 Film 1.2 kQ 0.125 0.5 TR 161 1k2/4-0.5%
RO3 Film 1,15 kQ 0.125 0.2 TR 161 1k15/-+-0.2%
RO4 Film 856 Q 0.125 0.2 TR 161 856/4-0.2%
ROS Film 1.15 kQ 0.125 0.2 TR 161 1k15/4-0.2%
RO6 Film 612 Q 0.125 0.5 TR 161 612/4-0.5%
R97 Film 30.1 kQ 0.125 0.2 TR 161 30k1/4-0.2%
R98 Film 612 Q 0.125 0.5 TR 161 612/4-0.5%
RO9 Film 732 Q 0.125 0.2 TR 161 732/4-0.2%
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No. Type Value Max, Tolerance Standard CSSR NO. Type Value Max. Tolerance Standard CSSR

load W + W load W 4
R100 Film 2.98 kQ 0.125 0.2 TR 161 2k98/4-0.2% R165 Film 20 kQ 0.125 0.2 TR 161 20k/+-0.2%
R101 Film 732 Q 0.125 0.2 TR 161 732/4-0.2% R166 Film 15 kQ 0.125 0.2 TR 161 15k/-+0.2Y%
R105 Film 1.2 kQ 0.125 0.5 TR 161 1k2/+0.5% -1 R167 Film 12 kQ 0.125 0.2 TR 161 12k/4-0.2%
R106 Film 1.2 kQ 0.125 0.5 TR 161 1k2/4-0.5% - I R171 Film 15 kQ 0.125 0.2 TR 161 15k/-+0.2%
R111 Film 12 kQ 0.125 0.2 TR 161 12k/4-0.2% R172 Film 15 kQ 0.125 0.2 TR 161 15k/+0.2%
R112 Film 12 kQ 0.125 0.2 TR 161 12k/+0.2% R173 Film 15 kQ 0.125 0.2 TR 161 15k/+0.2%
R113 Film - 1.5 kQ 0.125 0.2 TR 161 1k5/+0.2% R174 Film 10 kQ 0.125 0.2 TR 161 10k/+0.2%
R114 Film 1.5 kQ 0.125 0.2 TR 161 1k5/+0.2% R175 Film 7.5kQ 0.125 0.2 TR 161 7k5/+0.2%
R115 Film 2kQ 0.125 0.2 TR 161 2k/+-0.2% R176 Film 12 kQ 0.125 0.2 TR 161 12k/+0.2%
R116 Film 1.5 kQ 0.125 0.2 TR 161 1k5/-+0.2% R177 Film 12 kQ 0.125 0.2 TR 161 12k/+0.2%
R117 Film 1.2kQ 0.125 0.2 TR 181 1k2/--0.2% R191 Film 402 kQ 0.25 0.5 TR 162 M402/+0.5%
R118 Film 1kQ 0.125 0.2 TR 161 1k/40.2% R192 Film 198 kQ 0.125 0.5 TR 161 M198/+0.5%
R121 Film 12 kQ 0.125 0.2 TR 161 12k/-+0.2% R193 Film 150 kQ 0.125 0.5 TR 161 M15/4-0.5%
R122 Film 12 kQ 0.125 0.2 TR 161 12k/+0.2% R194 Film 150 kQ 0.125 0.5 TR 161 M15/4-0.5%
R123 Film 1.5 kQ 0.125 0.2 TR 161 1k5/+0.2% R195 Film 200 kQ 0.125 0.5 TR 161 M20/4-0.5%
R124 Film 1.5 kQ 0.125 0.2 TR 161 1k5/+0.2% R196 Film 150 kQ 0.125 0.5 TR 161 M15/4-0.5%
R125 Film 2kQ 0.125 - 0.2 TR 161 2k/+0.2% R197 Film 120 kQ 0.125 0.5 TR 161 M12/4-0.5%
R126 Film 1.5kQ 0.125 0.2 TR 161 1k5/+0.2% R201 Film 402 kQ 0.25 T 05 TR 162 M402/4-0.5%
R127 Film 1.2 kQ 0.125 0.2 TR 161 1k2/4-0.2% R202 Film 198 kQ 0.125 0.5 TR 161 M198/+0.5%
R128 Film 1kQ 0.125 0.2 TR 161 1k/+0.2% R203 Film 150 kQ 0.125 0.5 TR 161 M15/-+0.5%
R131 Film 1.5 kQ 0.125 0.2 TR 161 1k5/+0.2% R204 Film 150 kQ 0.125 0.5 TR 161 M15/-0.5%
R132 Film 1.5 kQ 0.125 0.2 TR 161 1k5/4+0.2% R205 Film 200 kQ 0.125 0.5 TR 161 M20/+0.5%
R133 Film 1.5 kQ 0.125 0.2 TR 161 1k5/+0.2% R206 Film 150 kQ 0.125 0.5 TR 161 M15/-+0.5%
R134 Film 1kQ 0.125 0.2 TR 161 1k/-+0.2% R207 Film 120 kQ 0.125 0.5 TR 161 M12/+0.5%
R135 Film 750 © 0.125 0.2 TR 161 750/--0.2% R211 Film 150 kQ 0.125 0.5 TR 161 M15/+0.5%
R136 Film 1.2 kQ 0.125 0.5 TR 161 1k2/40.2% R212 Film 150 k& 0.125 0.5 TR 161 M15/4-0.5%
R137 Film 1.2 kQ 0.125 0.5 TR 161 1k2/--0.2% R213 Film 150 kQ 0.125 0.5 TR 161 M15/4-0.5%
R138 Film 1kQ 0.125 0.2 TR 161 1k/+0.2% R214 Film 100 kQ 0.125 0.5 TR 161 M10/+0.5%
R139 Film 1kQ . 0.125 0.2 TR 161 1k/+0.2% R215 Film 75 kQ 0.125 0.5 TR 161 75k/+0.5%
R151 Film 120 kQ 0.125 0.2 TR 161 M12/+0.2% R216 Film 120 kQ 0.125 0.5 TR 161 M12/4-0.5%
R152 Film 120 kQ 0.125 0.2 TR 181 M12/4+0.2% R217 Film 120 kQ 0.125 0.5 TR 161 M12/+0.5%
R153 Film 15 kQ 0.125 0.2 TR 161 15k/+0.2% R231 Film 300 kQ 0.25 5 TR 151 M3/B
R154 Film 15 kQ 0.125 0.2 TR 161 15k/+-0.2% R232 Potentiometer 5 MQ , 05 o 1AN 692 24
R155 Film 20kQ 0.125 0.2 TR 161 20k/+0.2% R233 Potentiometer 5MQ 05 — TP 280b 20A 5M/NS
R156 Film 15 kQ 0.125 0.2 TR 161 15k/+0.2% R234 Film 300 kQ 0.25 5 TR 151 M3/B
R157 Film 12 kQ 0.125 0.2 TR 161 12k/+-0.2% R235 Film 150 kQ 0.25 5 TR 151 M15/B
R161 Film 120 kQ 0.125 0.2 TR 161 M12/+0.2% R236 Polentiometer 2.5 MQ 0.5 — TP 280b 20A 2M5/NS
R162 Film 120 kQ 0.125 0.2 TR 161 M12/+0.2% R237 Thermistar — = — 15 NR 10
R163 Film 15 kQ 0.125 0.2 TR 161 15k/+0.2% R241 Potentiometer 15 kQ 0.3 — TP 110 15k
R164 Film 15 kQ 0.125 TR 161 15k/-+0.2% R242 Film 3IMQ 0.25 5 TR 106 3M/B
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_No. Type Value Max. Tolerance Standard CSSR
load W + %
R243 Film IMQ 0.25 5 TR 106 3M/B
R244 Film 3IMQ 0.25 5 TR 106 3M/B
R245 Film 15 kQ 0.25 5 TR 151 15k/B
R246 Film 560 kQ 0.25 10 TR 151 MS56/A
R247 Potentiometer 15 kQ 0.3 — TP 110 15k
R248 Potentiometer 10 kQ 0.5 — TP 280b 40A 10k/NS
R249 Potentiometer 15 kQ 0.3 — TP 110 15k
R250 Film 0 kO 0.25 5 TR 151 30k/B
R260 Wire-wound 68 Q 2 10 TR 636 68/A
Capacitors:
No. Type Value Max. DC Tolerance Standard CSSR
voltage v + 0
C1 Electrolytic § uF 70 - TE 158 5M
cz Electrolytic 5 uF 70 — TE 158 5M
; -+80
Cc3 Ceramic 0.1 uF 125 _2n TK 782 1000/
C4 Electrolytic 500 uF 10 — TE 982 G5 - PVC
" +80
C5 Ceramic 0.1 uF 32 —20 TK 783 100n/Z
. 80
Ccé Ceramic 0.1 uF 12.5 _20 TK 782 100n/Z
c7 Electrolytic 200 uF 15 — TE 984 G2 - PVC
cs8 Electrolytic 500 uF 15 — TE 984 G5 - PVC
c9 Ceramic 220 pF 40 5 TK 754 220f]
. --80
c10 Ceramic 0.1 uF 12.5 _20 TK 782 100n/Z
c11 Mica 680 pF 300 5 WK 714 13 680p/]
ciz2 Electrolytic 200 uF 15 — TE 984 G2 - PVC
' ) 80
C13 Ceramic 0.1 uF 32 20 TK 783 100n/Z
Cl4 Electrolytic 100 uF 35 — TE 986 G1 - PVC
Ci5 Electrolytic 200 uF 15 — TE 8984 G2 - PVC
C17 Electrolytic 1000 uF 15 — TE 984 1G - PVC
C21 Electrolytic 100 pF 35 — TE 986 G1 - PVC
. ) 450
c22 Ceramic 22 000 pF 40 —20 TK 744 22n/s

.

No Type Value Max. DC Tolerance Standard GSSR
voltage V + 0
c23 Ceramic 10 pF 400 — TK 656 10
cz4 Electrolytic 200 uF 6 — TE 981 G2
C25 Electrolytic 200 uF 15 — TE 984 G2 - PVC
C26 Electrolytic 10000 pF 250 igg TK 745 100/$
N +-80
c27 Electrolytic 68 000 pF 12.5 —_20 TK 782 68n/Z
cz8 Electrolytic 200 pF 70 — TE 988 G2 - PVC
cz29 Electrolytic 500 uF 10 — TE 982 G5 - PVC
C30 Electrolytic 500 uF 35 = TE 986 G5 - PVC
Cc31 Electrolytic 50 uF 70 — TE 988 50M
C41 Electrolytic 100 uF 35 — TE 986 G1 - PVC
. +80
c42 Ceramic 0.1 uF 32 —2p TK 783 100n/Z
C43 Ceramic 10 pF 400 — TK 656 10
Cc44 Electrolytic 200 uF 6 — TE 981 G2
C45 Electrolytic 200 uF 15 — TE 984 G2 - PVC
C46 Ceramic 10 000 pF 250 tgg TK 745 10n/S
. +-80
c47 Ceramic 68 000 pF 32 _ag TK 782 68n/Z
C48 Electrolytic 200 uF 70 = TE 988 G2 - PVC
C49 Electrolytic 500 uF 10 — TE 982 G5 - PVC
Cs0 Electrolytic 500 uF 35 — TE 986 G5-PVC
cs51 Electrolytic 500 uF 35 — TE 986 G5- PVC
C55 Mica 560 - 1000 pF 300 10 WK 714 13 560p -
1n0/K
C56 Mica 680 pF 300 10 WK 714 13 680p/]
C57 Mica 820 pF 500 10 TC 211 820/A
C58 Mica 1000 pF 500 10 TC 211 1k/A
C61 Electrolytic 500 uF 35 — TE 986 G5 - PVC
ce2 Electrolytic 500 uF 35 — TE 986 Gb - PVC
C63 Electrolytic 500 uF 35 — TE 986 G5 - PVC
Ce4 Electrolytic 500 uF 35 — TE 986 G5 - PVC
C65 Electrolytic 500 uF 35 — TE 986 G5 - PVC
Ct6 - Electrolytic 500 uF 35 — TE 986 G5 - PVC
ca7 Electrolytic 500 uF 35 — TE 986 G5 - PVC
céa Electrolytic 500 uF 35 — TE 986 G5 - PVC
Cct9 Electrolytic 10 uF 50 — TE 156 10M
Cc70 Electrolytic | 10 uF 50 — TE 156 10M
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No. Type Value Max. DC Tolerance Standard CSSR
voltage V =%
c71 Ceramic 18 pF 250 10 TK 755 18/K
csl Electrolytic 500 uF 35 — TE 186 G5 - PVC
caz . Electrolytic 500 uF 35 — TE 986 G5 - PVC
Ccs4 Electrolytic 500 uF 35 — TE 986 G5 - PVC
C85 Electrolytic 500 uF 35 — TE 986 G5 - PVC
ca7 Electrolytic 200 uF 70 - TE 988 G2 - PVC
ca8 Electrolytic 200 uF 70 - TE 988 G2 - PVC
c101 Polystyrene 1uF 160 1 TC 296 1M/D
c102 Polystyrene 1uF 160 1 TC 296 1M/D
C103 Polystyrene 0.5 uF 250 1 TC 297 M5/D
C104 P.E. T. 0.1 uF 400 5 TC 276 M1/B
C105 P. E. T. 68 000 pF 400 5 TC 276 68k/B
C106 P. E. T. 33000 pF 400 5 TC 276 33k/B
c107 P.E. T. 22 000 pF 400 5 TC 276 22k/B
c108 P.E. T. 15000 pF 400 5 TC 276 15k/B
Cc109 P.E. T. 6 800 pF 400 5 TC 276 Bk8/B
C110 Polystyrene 0.15 uF 250 1 TC 297 M15/D
Cc111 Polystyrene 0.1 uF 250 1 TC 297 M1/D
c1iz2 P.E. T. 10000 pF 400 5 TC 276 10k/B
c113 P. E. T. 6 800 pF 400 5 TC 276 6k8/B
C114 P.E. T. 3300 pF 400 5 TC 276 3k3/B
C115 P.E T. 2 200 pF 400 5 TC 276 2k2/B
C116 P.E T 1500 pF 400 5 TC 276 1k5/B
Cc117 Mica 680 pF 300 5 WK 714 13 680p/]
C118 Polystyrene 10 000 pF 100 5 TC 281 10k/B
C119 Polystyrene 10 000 pF 100 5 TC 281 10k/B
c120 Polystyrene 3 300 pF 100 5 TC 281 3k3/B
ciz21 P.E. T. 2 200 pF 400 5 TC 276 2k2/B
c122 P.E. T. 1500 pF 400 5 TC 276 1k5/B
c123 Mica 820 pF 300 5 WK 714 13 820p/]
Cc124 Mica 470 pF 300 5 WK 714 13 470p/]
C125 Mica 270 pF 300 5 WK 714 13 270p/]
Ccl26 Mica 150 pF 300 5 WK 714 13 150p/]
c127 Mica 82 pF 300 5 WK 714 13 82p/]
c1z9 Mica 120 pF 300 5 WK 714 13 120p/]
C130 Mica 220 pF 300 5 WK 714 13 220p/]
C131 Ceramic 150 pF 500 — TK 810 150
c132 Mica 820 pF 300 5 WK 714 13 820p/]
C133 Polystyrene 1500 pF 100 5 TC 281 1k5/B
C141 Polystyrene 1uF 160 1 TC 296 1M/D
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Tolerance

No. Type value Max. DC Standard CSSR
voltage V += %
Cl42 Polystyrene 1uF 160 1 TC 296 1M/D
c143 Polystyrene 0.5 uF 250 1 TC 297 M5/D
Cl44 P.E. T. 0.1 uF 400 5 TC 276 M1/B
C145 P. E. T. 68 000 pF 400 5 TC 276 68k/B
Cl46 P.E. T. 33000 pF 400 ] TC 276 33k/B
C147 P.E. T. 22 000 pF 400 5 TC 276 22k/B
C148 P.E. T. 15 000 pF 400 5 TC 276 15k/B
C149 P.E.T. . 6 800 pF 400 5 TC 276 6k8/B
G150 Polystyren 0.15 uF 250 1 TC 297 M15/D
C151 Polystyrene 0.1 uF 250 1 TC 297 M1/D
c152 P.E. T. 10000 pF 400 5 TC 276 10k/B
Cc153 P.E. T. 6 800 pF 400 5 TC 276 6k8/B
Cc154 P.ET. 3300 pF 400 5 TC 276 3k3/B
Cc155 P.E. T. 2200 pF 400 5 TC 276 2k2/B
C156 P.ET 1500 pF 400 5 TC 276 1k5/B
C157 Mica 680 pF 300 5 WK 714 13 680p/]
C158 Polystyrene 10 000 pF 100 5 TC 281 10k/B
C159 Polystyrene 10000 pF 100 5 TC 281 10k/B
C160 Polystyrene 3 300 pF 100 5 TC 281 3k3/B
C161 P.E. T. 2200 pF 400 5 TC 276 2k2/B
C162 P. E. T. 1500 pF 400 5 TC 276 1k5/B
C163 Mica 820 pF 300 5 WK 714 13 820p/]
C164 Mica 470 pF 300 5 WK 714 13 470p/]
C165 Mica 270 pF 300 5 WK 714 13 270p/]
C166 Mica 150 pF 300 5 WK 714 13 150p/]
C187 Mica 47 pF 300 3 WK 714 13 47p(]
C168 Polystyrene 1500 pF 100 5 TC 281 1k5/B
C169 Mica 820 pF 300 5 WK 714 13 820p/]
C170 Ceramic 150 pF 500 — TK 810 150
C171 Mica 220 pF 300 5 WK 714 13 220p/]
C172 Mica 120 pF 300 5 WK 714 13 120p/]
C175 Polystyrene 10 000 pF 100 5 TC 281 10k/B
C176 Polystyrene 10000 pF* 100 5 TC 281 10k/B
cis1 P.E. T 15000 pF 400 5 TC 276 15k/B
c1i82 P.ET 22 000 pF 400 5 TC 276 22k/B
C183 P.E. T 47 000 pF 400 5 TC 278 47k/B
184 P.E. T 68 000 pF 400 5 TC 276 68k/B
C185 P.E. T. 0.1 uF 400 5 TC 276 M1/B
C186 P.E. T 0.22 yF 400 5 TC 276 M22/B
187 Polyslyrene 5 uF 160 1 TC 296 5M/D




No. Type value Max. DC Tolerance Standard CSSR
voltage V + %
C188 P.ET 1500 pF 400 5 TC 278 1k5/B
Cc189 P.ET 2200 pF 400 5 TC 276 2k2/B
C180 P.E. T 4700 pF 400 5 TC 276 4k7/B
C191 P.ET 6 800 pF 400 5 TC 276 6k8/B
C192 P.ET. 10 000 pF 400 5 TC 276 10k/B
C193 P.E. T. 22 000 pF 400 5 TC 276 22k/B
C194 Polystyrene 0.5 uF 250 1 TC 297 M5/D
C195 Mica 200 pF 300 5 WK 714 13 200p/]
C196 Mica 330 pF 300 5 WK 714 13 330p/]
c197 Mica 620 pF 300 5 WK 714 13 620p/]
Cc198 PET 1000 pF 400 5 TC 276 1k/B
C199 P.ET 1500 pF 400 5 TC 276 1k5/B
C200 P.ET 3300 pF 400 5 TC 276 3k3/B
Cc201 P.E. T 4 700 pF 400 5 TC 276 4k7/B
c202 Polystyrene 6 800 pF 100 5 TC 281 6k8/B
C203 Polystyrene 10 000 pF 100 5 TC 281 10k/B
C204 Polystyrene 10 000 pF 100 5 TC 281 10k/B
C205 Polystyrene 10 000 pF 100 5 TC 281 10k/B
C2086 Polystyrene 10 000 pF 100 5 TC 281 10k/B
Cc207 Polystyrene 1500 pF 100 5 TC 281 1k5/B
C208 Polystyrene 1500 pF 100 5 ~TC 281 1k5/B
C209 Mica 1000 pF 300 5 WK 714 13 1n0/]
C210 Ceramic 150 pF 500 — TK 810 150
cz211 Mica 390 pF 300 5 WK 714 13 390p/]
cz12 Mica 220 pF 300 5 WK 714 13 220p/]
C214 Mica 68 pF 300 5 WK 714 13 68p/]
Cc215 Mica 820 pF 300 5 WK 714 13 820p/]
. +80
c221 Ceramic 0.1 uF 32 _20 TK 783 1000/Z
c222 Electrolytic 100 uF 35 — TE 986 G1 - PVC
Transformers and coils:
Component Designation - Drawing No. No. of tap No. of lurns Wire @
inmm
Transformers 1AN 666 13
Coil 1AK 624 32 I-1I

880 0.236

Component Designation Drawing No. No.of tap No.of turns  Wire
in mm

Coil HI—1V 880 0.236

Coil V—VI 80 0.355

Coil 1AK 624 79 3—4 147 0.4

Coil 11—12 405 0.45

Coil 1AK 624 72 7—8 198 0.67

Coil L2 1AK 587 08 approx. 280 0.1

Choke - coil L3-15 1AN 653 83 — 28 0.3

Sundry electrical components:

Component Type - Value Drawing No.
Transistor E1, E2, E3, EB,
ES, E9 KC509 —

Si-diode E4, ES5, E23, E24,

E27, E33, E34, E37, E43 KAS501 —
Transistor E7 KC508 —
Transistor E21, E26, E31, E36 KFY18 —
Transistor E22, E32 KC507 —
Transistor E25, E35 - KFY46 —
Germanium-diode E41, E42 GAZ51 —

Si-diode E51 + E54, E56 <E59 KY130/80 —
Si-diode E61 + EB64 KY130/150 —
Zener diode E71, E72 KZ724 —
Incandescent lamp Z1 24 V/0.05 A 1AN 109 22
Incandescent lamp Z2, Z3, Z4 25V/i4 A 1AN 109 62
Meter M1 MP80, 100 pA 1AP 777 46
Fuse cartridge P1 200/250T - 35 A CSN 354734
for 220 V
‘Fuse cartridge P1 400/250 T - 35 A CSN 354734
for 120 V
Fuse cartridge P2 250/250 T - 35 A CSN 354734
Fuse cartridge P3 500/250 T - 35 A CSN 354734
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Resistors:

Stabilizer 1AF 009 26

Sundry electrical components:

No. Type value Max. Tolerance Standard CSSR
load W + U
R1 Film 4.7 kQ 0.125 10 TR 112a 4k7/A
R2 Film 1kQ 0.125 10 TR 112a 1k/A
R3 Film 1kQ 0.125 5 TR 112a 1k/B
R4 Film 15 kQ 0.125 5 TR 112a 15k/B
R5 Wire-wound 22 Q 1 5 TR 520 22/B
RB Film 953 Q 0.25 0.5 TR 161 953/4-0.5%
R7 Film 12.4 kQ 0.25 0.5 TR 161 12k4/10.5%
R8 Film 7.15 kQ 0.25 0.5 TR 161 7k15/4-0.5%
R9 Film 1.8 kQ 0.125 10 TR 112a 1k8/A
R10 Film 1kQ 0.125 10 TR 112a 1k/A
R11 Film 1kQ 0.125 5 TR 112a 1k/B
R12 Film 12 kQ 0.125 5 TR 112a 12k/B
R13 Wire-wound 6.8Q 1 10 TR 520 6j8/A
R14 Film 487 Q 0.25 0.5 TR 161 487/-4-0.5%
R15 Film 2.61 kQ 0.25 0.5 TR 161 2k61/+0.5%
R16 Film 7.15kQ 0.25 0.5 TR 161 7k15/4-0.5%
Capacitors:
No. Type value Max. DC Tolerance Standard CSSR
voltage V + %
. —+50
c1 Ceramic 22 000 pF 40 _o0 TK 744 22n/S
c2 Electrolytic 10 uF 15 — TE 984 10M
C3 Ceramic 27 pF 40 +-20 TK 774 27p/M
c4 Electrolytic 200 uF 35 — TE 986 G2 - PVC
. +50
C5 Ceramic 22 000 pF 40 —20 TK 744 22n/S
C6 Electrolytic 10 uF 15 — TE 984 10M
c7 Ceramic 27 pF 40 -+20 TK 774 27p/M
ca Electrolytic 500 uF 15 — TE 984 G5 - PVC
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Comp-'onem Type - Value Drawing No.
Integrated cicruit E1, E3 MAA 723H .
Transistor E2, E4 KUG11 —

Stabilized power supply 1AF 005 99
Resistors:

No. Type Value Max. Tolerance Standard CSSR

load W + %
R1 Film 1Q 0.125 10 TR 212 1R/K
R2 Wire-wound 3.3kQ 2 10 TR 521 3k3/A
R3 Film 2.61 kQ 0.125 0.5 TR 161 2k61 +0.5%
R4 Film 3.32 kQ 0.125 0.5 TR 161 3k32 +0.5%
R5 Film 2.61 kQ 0.125 05 TR 161 2k61 +0.5%
RB Film 1.69 kQ 0.125 0.5 TR 161 1k69 +0.5%
R7 Film 43,2 kQ 0.125 0.5 TR 161 43k2 4+0.5%
R8 Film 487 Q 0125 0.5 TR 161 487 +0.5%
R9 Film 1kQ 0.25 1 TR 191 1k/F
R10 Film 30.1 kQ 0.25 1 TR 191 30k1/F
R11 Film 1kQ 0.25 10 TR 151 1k/A
R12 Wire-wound 18 Q 1 5 TR 520 18/B
R13 Film 4.7 kQ 0.5 5 TR 152 4k7/B
R14 Film 100 Q 0.25 10 TR 151 100/A

Capacitors:

standard CSSR

No. Type value Max. DC Tolerance
\ vollage V x %
Cl Electrolytic 10 uF 15 — TE 984 10M - PVC
c2 Ceramic 560 pF 40 10 TK 794 560pfK
—+80
Cc3 Ceramic 22 000 pF 40 20 TK 744 22n/S
c4 Electrolytic 200 uF 70 — TE 988 G2 - PVC




Further electrical components:

Component Type - Value Drawing No.
Zener diode E1 BNZ70
Transistor E2 KF702F
Germanium diode E3 GA201
Integrated circuit E5 MAA 723H |
Zener diode E6 KZZ71
Transistor E7 KU612

Transistor E4 KF504




SEZNAM PRILOH

BM 5241 —

odkrytovany pfistroj

Degky s plo#nymi spoji

BM 524/2 —
BM 524/3 —

BM 524/4 —

BM 524/5 —

Schémata

BM 524/6 —
BM 524/7 —
BM 524/8 —
BM 524/9 —

1AF 004 05 — vykonovy zesilovac I
1AF 004 06 — detektor

1AF 004 09 — deska sestavena
1AF 004 32 — budici zesilovaé

1AF 004 33 — vykonovy zesilovad II
1AF 005 99 — stabilizdtor

1AF 009 26 — stabilizator
1AN 290 54 — usmérifiovat

1AF 005 99 — stabillzator
1AF 009 26 — stabilizator
1AN 260 42 — generéator
1AN 260 42 — generétor

MEPEYEHb INPUJIOXEHHH

BM 524/1 —

Bugn otkpritoro npubopa

IlesaTHrie maaTe

BM 524/2 —
BM 524/3 —

BM 524/4 —

BM 524/5 —

1AF 004 05 — Momuzit ycunurens |
1AF 004 06 — [IerexTop
1AF 004 09 — Ilamactuna B c6ope
1AF 004 32 — Ycunurenn
Boabyxnenusn
1AF 004 33 — Mommsri
yenauTeds 11
1AF 005 99 — Crabumuaartop
1AF 009 26 — CraGuiusatop
1AN 290 54 — BrmpaMurens

CxeMbl BKIIOUEHHA

BM 524/6 —
BM 524/7 —
BM 524/8 —
BM 524/9 —

1AF 00599 — Crabuansatop
1AF 009 26 — CrabuauszaTtop
1AN 260 42 — Tenepatop
1AN 260 42 — TenepaTop

LIST OF ENCLOSURES

BM 524/1 —

Discovered instrument

Printed circuit boards

BM 524/2 —

BM 524/3 —

BM 524/4 —

BM 524/5 —

Diagrams

BM 524/6 —
BM 524/7 —
BM 524/8 —
BM 524/9 —

1AF 004 05 — Power amplifier I.
1AF 004 06 — Detector

1AF 004 09 — Board assembled
1AF 004 32 — Exciting amplifier

1AF 004 33 — Power amplifier II.

1AF 005 99 — Stabilizer

1AF 009 26 — Stabilizer
1AN 290 54 — Rectifier

1AF 005 99 — Stabilizer
1AF 009 26 — Stabilizer
1AN 260 42 — Generator
1AN 260 42 — Generator
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