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INFORMATION -sREPORT INFORMATION REPORT
CENTRAL INTELLIGENCE AGENCY

This 1 inf the Natlonal Defense of the United States within the meaning of the Esplonsge Laws, Title
18, U.S.C. Secs. 793 and 794, the transmission or revelation of which in any to an person is prohibited by law.

S-E-C-R-E-T 50X1-HUM
NOFORN 50X1-HUM

COUNTRY USSR ‘ REPORT

SUBJECT 1. Manual on PTI-4A Helium Leak Detector DATE DISTR. 24 February 1959
2., Description of the LATR-2A and

’_LATRﬁA_Lahg:ainmLA\m::a.usiormer NO. PAGES 2 50X1-HUM

REFERENCES

DATE OF
INFO.

PLACE &
DATE ACQ.

SOURCE EVALUATIONS ARE DEFINITIVE. APPRAISAL OF CONTENT IS TENTATIVE. ~50X1-HUM

a. Opisaniye laboratornykh avtotransformstcrov LATR-2A i LATR-9A
Pescription of Laboratory Autotransformers LATR-2A and LATR-9A). This
is a one-page brochure outlining operating characteristics, technical
specifications, axd a circuit schematic for the above-described equipment
which appears to be manufactured at the Muscow Plant for Auditory Apparatus,
under the Chief Directorate of Prosthetics Industry, Ministry for Social
Security,RSFSR. Tkris particular brochure appears to have accompanied a
type LATR-OA autotransformer, serial 15351, operating at 220 v. J8 amps.

b. Miscellaneous

50X1-HUM

(1) Certificate of Quality for universal lamp voltmeters type BIU-2,

(3) Certificate of Quality for a PTI-4A helium leak detector

-
(&) Service Instructions for a 100 mm diameter, vacuum gaugJ

manufactured by the Tomsk Manometer Plant

S-E-C-R~-E-T 50X1-HUM

WOF ORN

STATE | x [amwy | x [navr | xlair | xlret | Jaec | IOSTI/EV | x IBFC lx
ORR/EV_x

{Note: Washi distribution indicated by “X"; Field distribution by “#*.)
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Declassified in Part - Sanitized Coy Approved for Release @ 50-Yr 2014/04/21 : CIA-RDP81-01043R003200080007-7



Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/04/21 : CIA-RDP81-01043R003200080007-7

S-E-C-R-E-T 50X1-HUM
NOFORN

c. Geliyevyy Techeiskatel tipa PTI-4A, Vypusknoy attestat, tekhnicheskoye
opisaniye 1 instruktsiya po ekspluatatsili (Type PTi-BA Helium Leak Detector,
Guarantee certificate, technical desTﬂmlion.And_ojLaﬁ‘-ng instructions). 50X1-HUM
This 47-page Russian-language manual contains an appendix
1listing component parts and circuit schematics., It is accompanied by an
English-language tr ion (page 59 missing). This manual accompanied
leak detector PTI-4 The detector is a special type of 50X1-HUM

mass-spectrometer for the detectlon of microscopically small leaks in
various armatures, whether of metallic or glass construction. 8 50X1-HUM

Distribution of Attachments:

ORR: Retention
0SI: Retention

\ 50X1-HUM
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MPTI—CCCP

—

°

FEJIHEBbHIH TEYEHCKATEJD
THna NTH4A

BunycunoR arrecrar, rexmuvecxoe
ONHCANNE M MMCTPYKUNN NO SKCRAYaTAUNN

2222205 33 5SS —n

- &
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50X1-HUM

FEAHEBBIA TEYEHCKATEND
‘ruma NTH-4A
Bumycxuoll ATTECTAT, TEXNNTECKOE ORNCANNE

N WNCTPYINA WO SKCRAYATANMN

BENMAHNE!

Cpudop me Bxwca?s 1o Noxmoll RogroToma
MACO00S NO ENCTPYKIEMM X NN,
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TOWSEE T RIMAAT A

P

) 1. BHIMYCKHOR Ar‘}TCT“AT
1. Counerenscrso o npuenxe npus pa OTK 3asona
2. Tapantia paGOTOCNOCOBHOCTH
3. KoMnaexT4UHS

. 11. TEXHMYECKOE OTHCAHHE
1. Ha3suauenne

. Tpunusn padoT

. Texuuueckne xnpni—repncﬂxu

. Ochomtibie YACTH NPROODA

Bop;
. KoxcTpykTHBHOE OdopMaeHie nipubopa
111. OTIUCAHHE PABOTH y3510B ﬁi’lflﬁO_BA
A. Baxyymuan %acre

. Hacocw
. JipoccenbHbifi Kpat
. Jlopyuika

B. Kamepa Macc-CiexTpomMerpa

. Kamepa
. Karton
. Mardutnbiii 3MEKTPOPASPAANGIT MaHOMeTP

B. JACKTPMUECKAN HACTH

. Manenb ynpasaenns T-8A
. CraGHaK3aTop Karofa H
. CTaGHAH3MpOBaHHbIE BLINPAMHTENN
. YCHAHTENL MEPEMEHKOTO TOKa
a) TMepeuit SNEKTPOMETPHUECKHII KACKaZ YCHNRTEAR
nepeMeHIoro TOKA 30
6) BropoR u TpeTHil Kackaaul YCHAHTENR NEPEMEHHOTO TOKa 31
. BuxoanoR (swuocHoR) npuGop ' .
. Tenepatop HHIKOR URCTOTH

V. PABOTA C TIPHUBOPOM

A. Moarotoska k pabore
g. Bxawouexne npubopa
r.

P

BrXmOUeHNE nprdopa .
HHCTPYKUMA K NO/B3OBAHHIO TE/HEM B TEUEHCKATERE

Seomr 8

1043R00320008000
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2. OcHoBHHe npaBuia
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SEERET

ReChRymny

\

. ¥x0a u obcayxneanne ITTH-4A

PaGoTh ¢ BaKyyMHOIl cicTeMoit
TeueHcKareas - ) .
. Pemonr

a) Cwmena xarona
6) Unctka ucTounnka nowon
8) UYncrka MaHoMeTpa
r; ':;ICTK& KaMepht
A} MHCTpyKuHMA no pas6opke i1 npomuske o
CHCTeMB HTPI-4AP P e aHyson

VI. IPHJIO)KEHUE

- Mpunusnnanense cxems NTH-4A

a) Tpunupnnanbuas cxema NTH-4A /

6) Tpunuunuansbuse cxems 6aoxos T-8A, T-10, T-12, T-14
Cxena sunocHoro npuGopa T-18A '
(:xeua KPOCCHPOBKH

CneunpHRanus

Declassified in Part - Sanitized Cop

V. SKCIUIYATALIMS H PEMOHT ITHYA. -

50X1-HUM

I. BHNYCKHOR ATTECTAT

o np pubopa OTK sasoxa
Pesy.ibTaTet nposepki resnesoro redenckarens NTH-4 Ne

):I{‘é Mokazateasn

L C

N TpeGoeakie TY Qakruucck
1

L. PaGountt tox ssuccun - 3—5 Ma

2. Pasrousioutee Hanpamcnne 300 -1 4008

3. Boaaymnuft auk reans He Menee 10 aen.

BltocHoro_npubopa
2, FapanTHa paGorocnocoGnocTn

3ason rapantupyer nenpasiylo paory npuGopa [TTH-4A & teve-

ona co aus npuemkit ero OTK 3asoga npu ycnosuu coS-

-TOAEHIA NOTpeGHTeNIeM BeeX TpeGOBaHH HOPMAALHON SKCILIyaTaUmt

npuGopa. B rapanTniiumii cpox BXONNT BpeMms XpaHenus npuopa ua
CKNAAC UMK HAXOXAEHHA €F0 B MyTH.

3aBon H3rOTOBHTENL He HECeT MaTepuaibNOfi OTBETCTBEHHOCTH 33

BHIXOA H3 CTPOS B MEPHOA FapauTHIHOIO CPOKA JaMM, H3rOTORNCHHMIX

B cootsercTitt ¢ F'OCTom it BTY apyrumu 3aBonamy.

3. Komnaextanus

HHe

N K-s0
Ha M.
wjn HMENOBIHKE HAM THI HIACAHR HAM NOKYMEHTR wryx

Approved for Release

1. TenmeBuA  tevewckateas  Tuna

fITH-4A ¢ paGounm xoMnackron
JAamm:

5U4C — 2 wr.
Crac — 2 ur.
6C:

[
Tr-0,1/03 —
MH.5 /0— 4.,

MH-15 635 0282 — | wr,

" OKIK — 1 wr.
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OK-A L= 43 -
MNK-150ma 1 = 43

& Buiniocnoft upwtop *(; s

AyBaTen c HaGopoM conen:
)

| B 03 03; 04 06,

Heraan awddyswonsioro Hacoca:
KepaMHKa co CIIHpaab
OB

Ki L
Manonerp

. Katon

12
13
[£]
5

I
7
R
19
n
N

Kamou-orseprea

Onucane # nxcTpyxuia augdy-
MOHINOTO Hacoca

Onucanne » HHCTPYKUKS BaKyyM-
HoTO Hacoca

Ta6anua ynaoTanTeAsHEX Kostew
Yexon

Ynakosounuft Aumk npubopa
Bunyckrofi arrectar onucarme H
WICTPYKUHS MO IKCMAyaTalmy re-
Auesoro Tedenckarean NTH-4A
ilaanks

Mlmiabka « ramnan

llai6a &

laika W8

Koxyx 219 peae

Facunit K204 & MAHTKe anddy
IHOHHOT G Hacoca
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‘W TEXHHYECKOE OMHCAHHE
I. Haznauenue

Teuenckarens thna [TH-4A (nepensuiHoli Teveuckareap) as-
JISIETCA CMEUHANbHEM THNOM MAcc-CNEKTPOMETP, Mpe/Ha3sHavennoro
ans D Mankx Teveli B pasnHunoft apMa-
TYPe XaK METaJIHYECKOrO, TaK H CTEK/IAHHOro odopMienns

Teueuckatesib MOIBONAET HAXOMHTL MECTO TEHH, HE3ABHCHMO o7

B HCOHIT fi BaKyy fi annapartype.

TIpi NoMoILH TeyeHCKATeN TaAKXKE MOXHO ONPEAEeNsiTh OGO Be
JAHUBHY HATEKAHHA B BAKYYMHBIX TRe rasooT, CTeHOK
B THICAYH pa3 np T Hat H3 arMmocthepn

CJieyer OTMETRTb, 4TO TEUEHCKATEAb TPEOYET OueHb BHHMATe/IbHO-
TO OTHOMIEHHS K HeMy. HeBHHMATeNbROCTD HAH MI0XOe O3HAKOMJCHHE ¢
nPHGOPOM MOTYT MOBJEYbL 3a COGOfi BhXOA MPHGOPa WAH ero OTAenb-
HBIX y3710B W3 cipos. TMostoMy nepen nyckom npH6opa TpeGyercs Tina-
TessHoe nexue ¢ piGOpa H NPaBHAAMH €ro 3Kc
nayarauuy

2, NMpukunn paborn

Macc-cnextpomerpuuecknii Tedenckatens [TTH-4A nacrpoen ua us
MepeHite NapuHanbHOro AaBAEKHN TeNHs.

churusaeuaﬁ BaKkyyMHasa annaparypa OTKaulBaeTca C:rewHanb
HHIM OTKAYHLIM arperaToM.

O6BLeKT HCMWTAHAA NPHCOGARHAECTCA K BAaKYyMHOR CHCTEMe Teue
Hckateas uepes Apoccenbunfi kpan — K Quaanly sroro kpana Pas
METKa BHIX oro ¢ p HOMO KpaHa np Ha pac |

Ipocceabrbiil kpan npemnasnauen A peryanpos-<H  KoaHuecTBa
ra3a, fnona 0 H3 HCOMT 06bEMa B MacC-CNEKTPOMeTp

s HaxoMAeuHs MeCT Teuw MpeaniosaraeMie MecTa Tewn obay-
BAIOTCA TOHKOMl CTPyeli TeniMs H3 GajOHa, CHAGKEHHOTO WNANION .
ofaypateneM Ha xonue. l'eautt, Gnraronaps erc manoit BiskocTy, npo-
HHKAET YEPE3 Teyb B HCMHWTHBAEMEI O6BEM H YaCTHYNO OTCACHBACTCH
B DaKYYMHYIO CHCTCMY MacC-CneXTpoMeTpa.

Macc-cnextpomerp npeacrasaser coGofi UHAHHAPHYECKYIO KaMepy,
NOMELUEHKYIO B MATHHTHOE NOJe, B KOTOPOR ¢ i ycTa-
HOBKE Tens P BHICOKHR Bakyym.

Mace-criekTpoMerp HacTpoen Tak, uro na KOVLIEKTOP HOHOB, noMe-
ulennuift B KaMepe, MOryT MONaAaTh TONLKO HOMM rems.

erART
ool 50X1-HUM

N . .
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50X1-HUM
NOrGR

sl e . PO “BuGop remi b Kasecrse NpoGiioro Beulectsa odymozﬂggngggz‘;

Kouinexrop. Maci-clieKTpOMETpa, CodnuNes . ceTKoRvnepsoro (saex- " ero csoficte. Maanft atoNuuft ue;:_‘ H n;‘anaﬂ Bﬂ:nmxa :m::{e!:m il

" TPOMETPHUECKOTD), KACKARA YCHIHTENR EPEMEHHOTO TOKA.- _ : ) npoxHKHoOBeuHe ero yepe3 Teul. I'ennft serko

.~ Tox, coanamaeMuifi"HoliaMu TeHs; POXGIHT Uepes CONpPOTHBIEIHE ) M, HE sacopAs ee,
BO BXORHOA.LeNH nepsoro xackaana. [lonyyacMoe Ha SToM conpoTHbJe:
nun Hanpaxende ycuansaSeM 1 ro

- 148 ABNAETCA TAaKKe H Cro HHepT-
[onoxutensiuimM Kaqecmou‘re‘;'l. 5 o erymact 1 5
OcCHOBIBIME K€ ROCTOMHCTBAMI TeJHS ADSIOTC OTCYTCTBHE €ro
B CEKTpE OCTATONHMX FasoB H Majoe Cojepkanne B aTMocgepe
(1 : 200000, uau 5 X 10—%). 910 NpH TIC HCNB-
7anufl Ha repMeTHYHOCTb C TIOMOIBIO TeueHCKaTesls OTASIHTHL HaTeka-
uile ot rasooraedenis. Jas Bosfyxd TeueHckatenb aer orcyer GAH3-
KiHfi K 1yaesoMy.

UyBCTBHTENLHOCTb TeueHcKaTeas K reawio nopagka 5 X 10— wu
pr.cr.na 1l e B 0 npu6op

Aro coorsercrsyer 10 nenennsim BHxoAnoro npuGopa npi  Ha-
CTpoiike Ha BO3AYWHBLIA NHK renns npi paGoueM AaBjeHAR B Macc-
cnekTpoMeTpe, cooTeTcTByiolmeM 20 fenexHsM no npHGOPY «BaKyyM»

OGunit BHA TeyencKaTeNst NPeACTABNEH HAa PHCYHKe 2.

najaer #Ha BHXOAHOA MpHOoOp H Ha HOCTB, OH CC
3BYKOBOR HHAHKATOpP — CHpey. :

KaKHe XHMHYeCKHe peaKUHH,
Cupeua CHTHAaNH3HPYeT O NOSABJIEHHH TeJiHA B Macc-énekrpomerpc.
2 BEJIHYHHA OTKJIOHEHHS CTPENKH ‘BBHIXOHONO npHGOpa no3sossAeT cpas-
HHTENBHO OLUCHHTH BEJNHYHHY TeuH, N

HOOd

3. TexunyecxHe XapaKTEPHCTHKH

1 Texuuveckne Aanubie dopsakyymuoro nacoca tina BH-494
CKOPOCTb OTKadkil — I3 JIHTPOB B MHHYTY,
pakyyM — 1 X 10—3 mm pr. cT.,
THO Macia — BM-4, .
TN MoTopa — AJI 31/4,
nuTanne Motopa — Tpexdasiuan cerb 2208. 50 repu.
2 Texunyeckse Ranubie Anddysnontoro nacoca Thaa JIMH-20
CKOPOCTb OTKauKll — 20 JAHTPOB B Cexynay,
sAKYyM — 1o 10— mm pr. T,
THN Macna — J{-2A,
narpesarens — iektponautka 200 satr, 220 BoasT,
OxXnaxneHnne Hacoca — BO3AYIIHOE NPH MOMOLLH BEHTRAATOpA
3. PaGoue TOKH MariHTHOTO 3.J€KTPOPA3PARHOrG A Tpa (no
npudopy «Bakyym»);
(opBaKyyMHOe nasnenie — Metbiue 75 peneniit,
cpaGaTHBaanue BakyyM-pene — 30 zenenuit -+5% — 15%.
paGouee nasnente — 20 aeneuii,
MHHHMaNbLHOE JaBiaeHne (ﬂpll TIOJINOCTBLIO 3aKpuiToM Apoccenn-
Puc. 1 HOM Kpane) — 2 -~ 3 genenns.
HC.

4. PaGounit Tok smncenst — 3 + 5 ma.
Hpu nonaganHy reqaHs e MHCC-CHEKTPOMCTP 3BYK CHpelb! Haunna-

5. Pasrousiowee nanpsxenie.
©T [OHHKATECA H, NOAAS 40 CaMbIX HH3KHX TOHOB, MOXeT TNpeKpaTHTb-

A cobcem Hactpoennsifi Teuenckatenn pearupyer Gubiit S aomymnh ik reaus.
¢ A aripyeT TOMbKO Ha npoGibl Janubie BEHYHHE NOJYYAlOTCA N fi
tas  reaufi, HECMOTPR Ha npHcyTCTBIC B Macc-cneKkTpoMeTpe, it b Hc- / “yq Pil nactpoilke npuGopa 1 npuso-
nuTinaesMofi annapatype Apyriux rason .‘EQ
R

. SO »
" ROFORM

JUNIDINO
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[RRE

nartca b Gopuyaspe (NpK BaKyyMe, COOTBETCTBYIOLIEM
npHGOPY «BAKYyM»).

1 aaren apocceabnoro Kpaua
2 Bunocnoft apubop

3 Maxopsk apocceablloro Kpaina
4 5 PuMu

6 Pyuku 248 NepelBHKEINA

Puc 2 Teuenckateas [1TH-4A. OGmwit sua.

50X1-HUM

" 7. Rosdipuunent yeunenus youintens 100 gencnil WKATL{HD.
. 8 Bﬁfnoe conyp:o'rusnem?'e NEKTPOMETPHULCKOTO xackana
1,5 X 10" om.
9. Miftanne npiiopa — Tpexdrasnas ceth 220 poasT 50 repit.
10. Tlorpe6asemas mouoctb okoso 1000 sa.
11. Bec npuGopa 200 Kr.
12. TaGapstel: a) no  OCHOBHOMY  KapKacy € pamKaMi
B70 X 600 X 1190, 6) ¢ opranaMmy ynpapieuns H pyiKami OTKpHIBa-
tomuxca asepen 620 X 660 X 1229.
4. Ocrosusie wactk npxGopa

TpGOp COCTOHT H3 ABYX OCHOBHBIX Hactell:

1. BaRyymuofi uacTi, Kyia BXONAT BAKyyMuas cAcTeMa Macc:
‘CMEKTPOMETPa H CaM Mace-CREesTpOMeTp.

2. DnexTpuyeckoit HacTH, B KOTOPYIO BXOAAT GJIOKH MHTauUA H Y-
PpasiieHns Macc-CleKTpoMeTpa 1 ycumlrenbuoe ycrpoﬂc‘moA

Ha puc 3 npencrapieda Grok-cxema npiGopa.

Puc. 3. Baok-cxema IITH-4A.
5. KoHCTpyKkTHBHOE odopMicHie nprGopa
Tpudop coGpan Ha CTaNLHOM CBAPHOM KapKace.

Criepeas, c3ani H ¢ oauoft 6OKOBON CTOpONH NPHOOP HMeeT Aas
yAOGCTBA OCMOTPA H PEMOHTA OTKDHBAIOWNECH ABEPIAL.

Noromy  SELIE

1
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SEGRT womomar

‘BoKopast H 3aRHAMYIBEPUL, KpoMe TOr0, caykar, it' A
yenoBHA OXMAXEHHS® TEYEHCKATENsS DO BPENR ,paCOTH. e p

Tlpn paGoTe 5TH ABEPUH PEKOMEHAYETCA OTKPHBATh (CM. PHE, 4)- CTOTH € BUNPRMHTENIEM H BHNPAMHTENb SACKTPOPAIPAAHOTO MatoMeT-

Az TH NePEBHKEHHS Tens npH.pasoTe © HHM PA CO CTAGHIH3ATOPOM TOKA IMACCHH KOHCTPYKTHBHO BHTIOMHCHH b Bil-
npuGop cHaGKeH UETHPLMA PORHKAMH H ABYMA DyuKa b, : . Ze Tpex OTAeNBHHWX BLUBHTAJOUHXCS H3 Kopryca GIOKOB.

Tepeaan nanens (nawenb yiipapieis) cradiens ) o SnexTpYeckoe CoenuneHREsaTHX Groxos co neelt cxemofl ocyuie:
TR BO3MOMKHOCTH AOCTYNA K MOHTAXY MOXKET NMOAHHMATBER.. CTBAEHO MIPH/TIOMOLIIK ‘PASBEMHELX KOHTAKTHEIX KOMONOK.

. KaMepa Macc-CNeXTpoMeTpa SBASETCH TAKKe OTACNbHNM GNOKOM.
BakyyMHoe CoeHNERHE XaMePhi CO BCEM TedeHCKaTeseM ocyllective-
Ho NP noMoLl,dnanien, a SNEKTPHUECKoE CORARHERHE — NPH fOMO-
1WH ABYX PHIIER. .

Drpdysnontbifi HACOC C BEHTHIATOPOM, MArHHT H apocceablibifi

Kpal YKpeleHs B TeyeHcxaresie C 3aaHEl CTOpOHH (CM. pHC. 5
BHIL TEYEKCK&TEAS mm).

Buixoascit npHGo} c
nposona ¢ dimKol

A ' .
S pansouacT -10: iTesb
B IAEKT 4 ipuéopa, KaK-TO: YCHJ!
b roe ¢ ¢ peroft # BHNPAMHTEAEN, reiieparop HH3KoR @a-

1

TesleM NpH  NOMOWH

.
Xe
ke
0
|

e

SYNI9IYO

1 'lanems ynpasaeuns T-8.

2 Menantean, cupena T-10

3 lencparop T 12

1 4 726MNM33TOP IMAC MK KATOAA W
AHNPAMKTCAL ManoMerpa T-14

Puc 1 Bua cnepean flepewnss asepua cnarta.
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o N [EE T
‘OHHCAHHEFPASOTH ¥3J108 ﬂ?é%ﬂ.‘.HUM
B AN RS T o O R
. A. BAKVYMHAS YACTH '
pHGopi' BXOIAT HacOCH; KaMepa Macc-CreKT-
iniak xpa 1 Tpy6onposoAH.

_ 1. Hacocu

;) -l;cﬂencxni-ene npuMeHeRt asd BaKyyMBHX Hacoca opsaKkyyM-
nui (Mexa ecknft) H nuddysnonHui (nappcrpyﬂﬂuﬁ).
. Popid] aiaf nacoc rina BH-404 npeasasfiaien and fostyHenss
npensapHTETLHOTG (HH3KOTO) BaKyyMa.
 Hauanphoe nIaBNeyHe, ] P KOTOpOM M&-
xattifeckiik nacoc MOXeT . pasto aTMotdep-
omy. Hacoc npoH3BORHT OTKaYKy CHCTEMB! OF JlaBNeHAs
Ko nasnenws 10~2 MM pT. CT-
ipauuun nefcTona (pOpBAKYYMROTO Hacoca MOMHO YACHHTb C 1IO-
mompto puc. 6 (paapes nepresAHKyAApeH ocH nopiuHa).

400 d

JUNIOIEO

1 dpoces Tisdn wpa 6. Morop (hopBaryyMHoro Hacocd. . .
2 Tosyuika 7 GopsakyyMnuft nacoc. ?ﬂpfﬂnyymtw [Hexaonpvecnud)
Tucpdpy sonmit Hacx 8 CoenmmniTennibifl WABHT MEXAY Kococ
1 Drntha Br TONCENA BEIOINOIO NG yIUOUREIM H (hopBaKyyMuLK
| aGopa Hacocamil Puc &
P oMepa MaC ICKTROMETPE TI6 9 BeHTHARTOP.
10 MaruuTiian cHcTeMa

5 Teue 1. Orxnuu'oe npocrp. 5. Kaanau.

Pu. 5 Teuchihatedb [ITW 4A Bua c3anu. OGwnBKa cusaTa. Y Bapaan "RPP_:;“' S e Hacocs,
3. Kawgph Kaocal 7. Brbhac. natpyéo
4, TlnicTanR, 8. Beacup, NaTpyGoK:
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SECRERaramy

KamMepa nacoca 3 norpyxena b npAMOyro/iblbiit uyrysiibifi kopnyc

. il macnom. Beac natpy6ok 8 npoxosHT uepes

KPHILIKY HAacoca B KaMepy — B TaK Ha3HBAEMOE OTKaulioe NpoCTpancT-
80 |, Flle NPOHCXOAHMT BpaltieHiie NOPUHA (MO CTpesKe).

Bpamawnmsiics NOpmEHb COCTOHT W3 GapaGana 2 # ABYX (/ACTHN

4. pacro. X B pessx GapaGana. Mexnay f7acTiHAMHK HMe-

p
I0TCA CTaIbHble NPYXHHB, TOCTORHHO MPHXHM2IOLUIHE NJIACTHHB K W-
AHIAPHYECKO CTRHKe KaMepsl Hacoca, orpaHHuHBaolLlefi oTKauHoe npo-
CTPAHCTBO

Ocb Bpalleiis NOPIHS COBradaeT C ero reoMeTpHYecKofi ochblo, Ho
CMeNEeHa KBEPXY MO OTHOLIEHHIO K OCH KaMmepsl

Baaroaaps 3ToMy HoCTHraeTcss NOCTOAHHOC COMPHKOCHOBEHHE Bpa-
waoulerous GapabaHa co CTEHKOl Kamephl, a nAacTHusl npu pabore
Hacoca OCTORHHO CKO.Ib3AT B0Ab npopesefi, To cONHKanCL, TO yAans-
ALk Apsr o1 apyra

KOpMyCe HMERTCR Mo GoKaM ABa OTBEPCTHR IS YCTaHOBKH ypoB-

WA Macaa B Gake (BEPXHEE OTBEPCTHE CO CMOTPOBHIM OKHOM) H 18
CIVUAG MAC1a (HHXKHEe OTBepCTHe)

Macao npu pabote Hacoca J0.TKHO HAXOAHTBCA Ha onpeaeeHioM
\pusne Hal Kianahom 5

Cl% sTOTO YPOBEHL Mac1a, HeoGX0IHMBIf 11% HOPManbHOf paboThi
v d  OTMEUeH Ha CMOTPOBOM OKHE

Dug@ysvonnni ( QpoCMpyunsL)
wICol

Ouc 7

I M4 00T akaTean Ila

S ohopma wacoa Hcnapureas

3otonan Macao

§ 0 PV MACARKOrG NEpa 9 Tonorpenatens
[laponposoa Bunyckuol narpybok

© vema pabote conaa Boasnoe oxaaxaenie

Declassified in Part - Sanitized Copy Approved for Release

HasnaueiMe x1anaka — NpONyCKaTh ra3, BuGpackipaeMulfl u3 ua-
coca, H tié AONYCKaTh ero o6paTHONO NPONHKHOBEHHA BIYTPb Hacoca
Macno Had KNanaHoM NpeaoXpaHsieT NocAenunfi 0T HenocpeacTsentoro
conp C aTMOC(epPREIM BO3AYXOM

Duddyanonunift (napomacasuuii) nacoc THna JIMH-20 apeana’
HaueH ANS TONyueHHs Bwcokoro sakyyMa Hacoc oGecneunpact npe
ResibHbA BaKyyM (C DHMOpaxupanHeM napos) a0 10—° wm pr cT

CXEM)" paﬁmu Hacoca AAHHOTO THNA MOXHO YSCHHTH C noMoutbn
puc. 7. Kopnyc nacoca AMH-20 oxsiaxnaercst Bozayxom

Macao nogorpesaetcs djekTponarpepatetenm (nantkoi) u wcua
pserca Tlap monajaer B conno, ¢ 60AblOf CKOPocTLiO BHGpacHDaeTes
#3 conest BHH3, NMONMARAET B XOJNOAHALHHK H TaM KOHIEHCHpYCTCs Mn
JeKyAs! ra3a, npoxoAsuuie #3 obaacTi A, yeickaworcs cTpyeit napa u
HePEHGCATCA B HHXKHIOW YacThb HACOCA, OTKYl1a OHH ofibano yaanqaTca
M2X2HHYECKHM HACOoCOM

2, JlpoccensHbift Kpas

Kpau fiBasieTca BaKHOMl METa/THYECKON 1eTaabio Tin6onnon. '+
TeucHCKaread Kouc-rpymlm Kpana nokalamna Hz2 piuc &

Bemyyn

Lpocceasnms Kpon

Puc§

Cuabvon rodpuposaiias MeTasLrecnan Tpyhaa Haaro ap
ropipoBke TPYGKa JETKO CIIGACTCA 1 PACTATIBACTCA U Yaolna 119

NOF.O;?N

50X1-HUM
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Macc-cniextpomerpa, YCTAHOBJIEHa' XOBY] >
430TOM, KOTODHA 3a/iHBaeTcR B Koaby. i By . B i
JTopyuisa Caocobpasiik cocysom [ioapa, x fpengrcray-
€T NPOHHKHOBEHHIO NApOB Macaa K3 RHOPYINOHHOrO Hacoca CHCTeMy.
IMpoxons mumo oxaamnentbix CTEHOK KONGh, mapa, 2 Kowzes
pyorcs BooSuue e, ecan YCTaHOBke uMeeTcs OXTAXNRAEMAN NOBEPX
HOCTS, T0 37a noBepxHOCTS ASACTBYET Kak JoByWKa AN BCEX  Ma

Kauki Ecan Josyuka
MOBEPVHOCTH Hauny T
FA3H. BAOIfAMLHY

NTRCTCTHN 0liero TesMnepartype nosywrk,
“hpartHoe rasouTaeaenme, wro SaMEANIHT OTKauky
Ropave gony wnn COGIHHARTC HenocpencTenio ¢ OTKaYNbLIM nat-
LANEIY havepn \lacc-uleK‘rpOMe‘rpa
Tpy6onposo e BAKYYMHOI CHCTEME B MecTax coeaunenns  ruga-
o Hnponasiue
B vnan naormocts s co X MCKAY oTaens qacra-
Tosvwhon. iy sonisim HacocoM, kpanom — ucyuectpanet-
T4 MO quaanges ¢ KaHABKAMH, B XOTOpHE 3a0Mey pesino-
PHEA T I THAOe koTbla  Daanmw WIOTHO CTArHBAIOTCA GoaTawy
Hpn anprarow -IPOCCeaLHOM Kpane y NP oxaaxaaemofi N0BYLIKe
PARVA MBI CHL Teve MACC-CIeKTPOMETPA  nosyuwaetcs Bakyym no
K I sy proer
Pubice lasaemie n kavepe Macc-crekTpomerpa nopstaka
25 s pr oy noLepixiBaerca na ston Yposue 3a cuer

POV THPACMOTO 1pocceapibiy KDP3HOM naTekanma rasza y, HenbITHBae-
MO0 ofihevy

b KAMEPA MAC(I-(ZHEKTPOMETPA
I.Kamepa

Buewnin nng BHYTpewee yerpofictao KaMepu  macc-cniekrpo-
METPd UPEACTARICHI Na picynke O,

s

iti e
Declassified in Part - Sanitized Copy Approved for Releas

"+ Pacnogoxen He  KaAMEpM ,)l‘m\ KATENe TIOKA32HO Ha pHC. 5.

- KAMepn  Macc-cnex: 1pa‘ (Gaok T-16) cocrour w3 .lag;mom
Xopayca, BHyTDY Xg  POMEULEUN: KaTOR, MOHN3ATOD, ANagparma
1 ORI doncs. Toum 9;6;35. BMCORoMioe  conpoThanene
Na POPAPAINA § T,

" Kk : C',g:"l; "”go’ﬁgmy DOMIOCaMK MArHHTHOR 1e-

AR KEHHOCT MATHHTHOCO nos 1300 — 1400 3pcrea.

i it COCTONT H3"JBYX MBCHMTOB, OTAMTHX H3 chnang
<Mmg_lx9_62’,h,»,‘ H apMATYp U3 Xenesa <Apako»,

" B'kamepe, nan KOPOOKO# HOHW3aTopa, YKPeIIeH KaToa, HaKaaA-
BaeMuk q;g)glgleytgug TOKOM H SMHTHDYIOWH notok IEKTPOHOB.

‘mg"; ro, 4Tofks HaNpaBHTL NOTOK asexTponos k KOPOfiKe HOWH-

I Orxkaunod natpybok,

2 Bsog nuranmx Kaepts, 6. Koasextop wowon reans
3. Baolt nuramnn AAMIN  snexTpo- 7 Karoq u HoHH3aTop

METPRNECKOrO Kackana. 8. Bucoxoommoe CONPoTHAICHIE
4 llne_'l':plrn. 9. Jlaxna 6X1)K.

Pue. 9. Kamepa Macc-cnektpoMetpa T-16, p Pa3oGpaniom sige

SECRET Moy, ’

@ 50-Yr 2014/04/21 : CIA-RDP81-01043R003200080007-7

400d

TUNIDIHO




Declassified

<
.

‘3atopa, ua iqonuaamp‘;nqgl\qc
TOAA; KPOMe TOro, noTok 'Me;g\-rpog;
Kopoﬁxa'uouuaa'(opa HMEeT ) p
Uepes sepxuee orepcrHe B KOpOGKy
PYeMHe KatofioM, a yepes GokoBoe' 018 0
Babuwiecs npu CTA/IKHBHHH SMEKTPOHOR ¢ MOJTeXy TN X
Houw susteraior ‘u3 XOPOGKH HOHH3aTOpa YCKODAIOTCE 3/1eKTpH-
HECKIIM nosteM, NpiioXeHHMM Mexny HOHH3ATODOM, H BXoJHOR JAHa-
¢parsofi. Beanunua Pasrolsiollero nanpaxenus — nopaaxa 300 'v—
4008, )

Tunapparna nPHBApeHa K Kopnycy KaMepw, a YCKopsiolee Han-
PAXKEHHE npuAoKeHo Tak, yro MHHYC NOJaH Ha Kopnyc KaMepH, a
1110C 1a KOpoGKy Howizatopa.

Yexopennrie nonw, nenanaoue s kamepy 4epe3 wenb BXopHOIT
Anadparys, otkaonsoTes MariiTHHM nosteM W nerar no KPYroBbIM
Tpaektopuam. Ecan S/ICKTDHYECKO® H MaruHTHOC noas TIOCTORHHH, TO
HOHBL ¢ pasnnunoii maccoit qerar mo TPACKTODHAM C pasubiMu panny-
camn

B aanuon Macc-ClieKTpoMeTpe nocrosuioe MaruiTHoe nose u paz-
rousiowee arekTpiyeckoe nose N0106Pant TaK, uTO6H i3 Beex obpa-
SMIOULINCSA HOMOB TOILKO HOHM resitg MOTTIH NpOiiTH Yepes wenn pana
anadpary u nonacts na KOJIJIEKTOP 1OHOB.

Paxnye TPACKTOPHN ANnd HoHa reans p AaHHOM Macc-cnekTpomerpe
Pasen 4 cn

IMepea koanekropos Hotos YCTAHOBNEHN TpPH cerk, KOTOpHe cay-
AAT 179 Nodasaennn pona or TOCTOPOHHIX HOHOB, MOTyIHX MoOMacih
Ha hodackTop.

Ha cpeamorn CeTRY, Ha3blBaeMylo cynpeccophofi, nogaercs no-
L Fosioe nanpasxenne 300—400p, Hse npyrue cerky CONHEHH! C Kop-
ivcor Kavepw Honnbiii Tok ¢ KOJLIEKTOpa 1OHOB Nonaercs ng BXOL
WPsOro Kackala yewantens TIePEMEHHOro ToKa,

-Lan ubiecnevennn neosxomumon FEPMETIIHOCTH BCe KoHCTpyKTHB-
MM COCTHURHUS BAKYYMHOIT cHCTemi TILATEILIO NpoMasiiy.

Buoaw scrasaenw ¢ PE3HNOBBIMIS NpOKAagKaM NI0THO 3aTANy-
‘U rankasi Coeannernte Kpaiwky KaMepul ¢ Kopnycom Takke ynior-
HeHO PesHHOBBIM l\'O.'IbU.OM, BJAOXKEHHbIM B KaHaBKy.
Booaw i xamepy H30AHPOBAKK APYr oT apyra i or Kopnyca — ¢
HOMOIBIO P 1HHOBLIX TOP BMECTE C BEICOKOOMHBLIM cOfI-
AMIEL 3MEKTPOMeTPHYECKOro Kkackana H30J11-
PoBin ot wopniyca npu nomoury #onatopa tuna <MCLUI-1, 4-600s,
Kuaaektop, manoverp, SACKTPONETpIYECKas amMna, BHICOKOOMIOE

COUPOTHBACHNC 1 KaTon pasmermenn B Kamepe i ABARIOTCH CHEMHBIMIT
WeTa 19y

U
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ACTaNeH KaMePL HEOBXOANMO OTCOS-
/KAMEPM, TAX KAK KLME RN BHKIO-
MANOMETDA MOMET GMTh MOTEHUNAS

.
4

Chfidre

G
F 2
Snextpo, (HeHiHN "IPOBOAOR Kamep 32KpenAeHK ¢ noo-

PoMeTputeckan namna 6)KIK u Brcokoomioe ‘conporueac-
HHe 3aKpenniorc) TIOMOLIH Ty69aThiX ' KOHT2KTOB.
opobka: 3aTopa CACAAHR H3 MOHeAL-MeTaana,
B NPYXHHHBE 38 KHMb, YKpenneHnse no Goxam KOpOGKiI, BcTan-
J19eTcs Katox ‘(puc.'10). Hanpaxexxe nakana NOABOZHTCA & 9THM e
3aXHMaM, .. .

- 2 Karopg

Karox npeacranasér cobofi son p YO HHTL LIHHOM  OKOA0
20 MM, npuBapennylo k ABYM YTOJIbHHKAM, BCTABASEMBM B  3iMi
HOHH3aTOpa.

Tox Hakana katona — nopanka 4 gMnep, nanpaxenwe naxann —
1,5 poabta.

PaGouuii tox smuccuy "PH NOAHOI uyBCTBHTEABHOCTH — 5 Ma,

Cpok cyx6u katona NIPH TOKe 3MHccHy 5 MHIAHaMnep okoso 100
uacon. Cropemwnii karoa aerko 3aMeHsercs.

3. Marunrnusi nexrp TP

Has H3MepenHs pamietins s KaMepe BHYTpH ec vcranomsey Mar-
HHTHHA 371eKTPOPa3paaHmil Maxomerp.
On caysmnr OZHOBPEMEHHO naTYHKOM

pnyca (a HIHHADRYecKkas

3aKPHTOr0 KPHWIKOW, 1t Koablia, yKpennenuoro ua usoanto-

Pe BHYTPH Kopnyca, Ha Kotopoe nomaercs -~1200 BOMLT OTHOCHTEbHG
Kopnyca kaMmepu (prcynox 10).

MaroMerp, nomewmenni; BHYTPH KaMepw, naxoaurcs g MaruuTHoM
noste. Hounwit tox MaHOMETpa, nomywatommiics 3a cyer HONH3auuK Ha-
XOAAUIHNCA B 1feM razosmx MOJIeKYJ, 3aBHCKT OT Aapnenng B KaMmcpe.
Teomerpitueckne Pa3MepH MaHOMeTpa i nonanaeMoe Ha nerg Hanpsxe-
HHe nonobpanut Tak, yro PaspaanLit Tok ManoMerpa naxomren g nps-
MOIt 3aBHCHMOCTH oT naBnenns.

Ha 6nok-cxeme (prc. 11) H306paxena Kamepa Macc-cnekTpomerpa
‘CO BCEMH MHTAIOWMNH NpoBoxaMH.

K kaMepe nommun G NPHIOXKEHN Creaylompe HanpsxeHis;

1) Muranue nakana KaTtona — nepeMeniioe Ranpsxenne ¢ snekr.
Poutioit crabuansaneit 1,58 (4 aMnepa).

SECRFT !
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hopiv s rpa 5 Karoa powe
> Rprain s Mg tn s & Buc o
i Buor saouerpa v Buconoosiue conpurnmaense nepers | Tt
Ko MMy T asina 6XIK

¥0O0d

Puc 1o

Lo s naweps macc-cnektposerpa T 16

mowg
2h Lhasipmadcion Mea1y Katolom o HONH3IATOPOM ¢ #1CKTPOHHOIE »
SO TSI o0 Tost o 2008

Coms
~ 22

Puc 11 Baok-caema

3) Paar I Noayanp . APHIOKEeHH(
MeX1y KOPNyCOM Kamephl H HOIH3ATOPOM. ¢ MECKTPOHHOR cTabitamia
iHedl, nocToRKHEe nopaaka 300—400s.

4) Han, MHTaHHA Tpa, npw. NEX1y wup
UlyCOM_XKaMephl H KOJIbUOM MauOMetpa. ¢ ¢eppopesonancuoit crabian
3aunedll €o, CTOPOHb CeTH, NOCTEAHHOE - 12008

, DK, HATDEKEHHE  BOAYYRIOTCE QT GJOKOR, , BHACANRIOUINA, TaKme
HEKOTOPHe H3IMEDHTELHHE Y, KOUTPOIblbe (GYHKUHH, H NoIa0TCH te
PE3 Nakeab ycrpae.lenys ADH NOMOWM ULIANFa K KaMepe

WNIDIHO

RN
SRCLOS ¥

2

N’)PC 5.\;
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SECRET

3

] # Kxonos1-

¢k
nar!
P '

Boon nuranns x
oft

Lloxoneska nermmrrupi ) BSORA noumig_,n puc. 12,
Kpome nsrumrsiprxo

KOBOTO “ BBOR! ANHK B KAMEPE. NMeeTCH lie-+

CTHIUTHPLKOUHR BBOX ANN NINTAHNN Aaunst (6)K1K).: saexrpomerpy- -

Yeckoro Kackasa, BHYTPN

5) Iuraune aHona Aamnu (;')YK?X(
SJIEKTDOHHOR CTaGHAHIauMe# }-5—8s.

6) Ilutanue IKPaHHOR CETKH — NOCTORHHOE HANPRXXEHNE C JTeKT~
POHIOIl CTaGHaH3AUMeR --25B.

7) TuTanHe WHTH Hakana AaMnm —
BaHioe Hanpsxenue 3,58. .

8) IMutanue cynpeccopHoil ceTkM — nocTosHHOe Hanpgxenye
2.1€KTpOUHOft cTaGunnzaumesr -+300—4008.

Yrasanusie Hanpskenns NOJYHAIOTCA OT 6/0KA «YCHAHT®Nb, CH-
Peitas It NOABOAATCA K KaMepe NPH NOMOLLK ULNAHTA, OKAHIHBAIOLLETO-
LA KO101KO#l € HIECTBIO THE3AaMH.

Llokoseska naTHwTHpEKOBOrO BBOAR B KaMepy rokagaHa Ha
12

Maud cuektposerp chaGxen paaoM o
JCHIS  peryARTOPOM PAITOHAOILEr0 HANPSKEHHS, CTYNEHYATHM pery-
TATOPOM ) BETBUTEALNOCTH, PEryASTOPOM TPOMKOCTH CHPeHH, pene Ay
ABTOMATHYECKOrO BHIKIIOUENHS KaTona TIpH MAOXOM BaKyyMe H TyMGac-
PaMil BK.TIOYEHHS CeTH

\NprBICHHE M KONTPO.Tb COCPENOTOYEHM HA MatenH ynpaBaenns

B 3JIEKTPHUYECKAS YACTb
I. Maneas ynpamnenns T-8A (pHcywok 13)

— TIOCTOAlINOE HANPRNEHHE C

«

P

<

pic
PraHoB KOHTPORS H ynpau-

Ha nanean ynpasienns pacnonoxens

by TTpubop « svncenss Mi1anamnepMetp Ha 10 MuanHasinep,
BRTIOYCHIBIT B UeNb TOKa IMHCCHH

2) IlpuGop «sakyym» MHANHAMNEPMETD Ha
RRTIOUCHHLIT B IteNb Mauu.\lupa

Monasanus npubopa nopsaka 70 aeaeunit COOTBETCTBYIOT (opna
KVIMHOMY 1aBICHINO, NIPH 3TOM 1aBJGHHH MOXHO BKIIOYHTH aupdy-
SHOHHLIM Hacog

Floxasanus npubopa 8 20 neaenmit CooTBercTByeT pabouemy 1ap-
wniio i xamepe [lpy aopowem pakyyme 3aKPHITOM  ZPOCCENLHOM
Kpane npubop “BAKYyM» JOIXKeH NoKasuwpaTth 2 AeJieHns

3 TlpnGop epa3ronsiouee Hanpamenue> — BojALTMeTp Ha 500
BOJILT

Jlaa toro, utohm stor npHGOp AaBaA Mokasauws,
BRAIOUCHNA TOYGHCKATENR U MONYYEHHS NABACHHS HHKe
KaTh KHOMKY C H3BANHCLIO «1TYCKOBAaR KHOMKa».

1 Munanamnep,

HYKHO nocie
30 nenenuft na-

24
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NOFORN

) l’lpl ANTOMATHYECKOM BUKAIOYEHHH KATORA npuGop. mepectaet N50X1-HUM

i 3 0uee  NANPRXERRe,
ufu:)lnpmpl:'ﬂl p"--s- p. npou:nomr::
;:fynzunme HIMEHEKNE NYBCTBNTENBHOCTH TeueHCKaTeA NyTeM HaM

HRM TOKR IMHCCHH XKATOAS. '* .
N TTepexaouaTens YYBCTBHTEALHOCTH BKAIOYEH BO BXOAHYIO Uenb CTa
GHANIATOPA 3IMHCCHH. '

‘Iyguummocn‘ ICKATENR K FEHI0 B " «|» nan

GoNbLIISN, NIPH 3TOM TOK IMHCCHH . JONKEH GuTh pasen 3—5 Ma.

. _._' 5o .
Pac. 12, ;

B nonoxekisx «10> u 100> YYBCTBHTEILHOCTL YMEHbLIIACTCH NpH-
Gan3sntensio B 10 u 100 pas.

B nonoxenHH <BHIKJIIOYEHO» HAKAM KAaTONa BHIKIIOVEH COBCEM

5) Peryastop «<pa i T MEHATbL 3TV
uanpaxenue or 300—400 sonsT, T. €. Ha 100 BOALT

370 11eOGXOQHMO AN TOYHOR HACTPOIIKH TeueHCKATeNs Ha MUK re-
JIMR, KOTOPAR MOXKET HCCKOJILKO HIMEHATHLCA NPH CMCHC KaMePh OF CTa-
peuMst MATHHTOB il OT HEKOTOPHIX APYTHX NPHUNK

SN

NQFORN]

25
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TP, WIREIOR e 3T

T

P g & c et oft CraG et nc:::.
PeTCH GT' ABYX BHNPAMNTENER C SAEKTPOHHOR CTRORANIALINER, C _
pounluxr-n:.&louﬂ{cyanm, CHpENA® N CTENEDATOP>. 50X1-HUM

BMNPAMHTEAR COEXMNENM” {l0CAEAOBATEABHO.

v ' BéAnuMHa® padr 0 Manp , TIONY4eHHAN MPH nacrpofi-
e TEMEHCKATE/IN HA 3aBOAe, Mp B P Tens.

6) Knonxa :pene «[lyckosan xwomxa».

‘TIpx MOCTIXENNH BSKYYMa, COOTBETCTBYIOLIErO 30 uau MeHble ae-
JNeHiAM NPROOPA KBAKYYM», NYTEM HAXKATHS nyckopok KHOMKH [O-
LaeTCA PArOHMIOUICE HANPSXEHHE H MHTaHHE KATONa B KaMepy Macc
-cnel Merpa. ~ r

pH 3TOM uepe3 OOMOTKY pene Teder Goablofi TOK, RKOpL pene
NPHTARYT H KOHTAKTH pene 10T uenb pasr 0 Hampaxe-
HHS H UeNb OGMOTKH CAMOFO pese.

Tps yxyanicuus saxyyma (Gonswre 30 geieHuft no wkane nputo-
pa «BaKyyM») SKOpb pene aBTOMATHUYECKH ornyckaerca  Toraa pa3-
]PHIBAIOTCA LeMH, KOTOPHE GbUTH 3aMKRYTH KOHTAKTaMy penc. W Han-
pAXelue HaKa/a KATONA KaMeph Pe3ko naiaer

Tax KaKk npH cpabaThBaHHK peie KOHTAKTH PasphiBaioT uent 06-
MOTKH péfe, TO Aanblle OHO CaMo BKJAIOYATLCA HEe MOMXeT.

Yro6u CHOB2 BKJIIOUHTS pesie, KOTAa BaKyyM CTaHET JA0CTaTouHo
XOPOILUHM, HYXKHO HaXaTh «MYCKOBYIO KHONKY>»

OnsHcanHaf cXeMa aBTOMATHYECKH HaNEeXHO npeaoxpaxser KaTto.1l
OT NeperopaxHHn fpH BHE3AMHOM YXYAIMIEHHH BaKyyMa, Hanpumep, npn
CAyHaHHOM, Pe3KOM poTe 1 NOro Kpaua

foce TOro AOCTATOUHO 3aKPHTbL KPAH H Wepe3 OAHY — Ape Mii-
HyTH HaXaTh MYCKOBYIO KHOMKY, NI0C/IE YEro MOXKHO Npofomxate paGo

NYBCTBHTEALHO-

'CKOBAN XHOMKA.

Lt}
it

epexaloyateat

5. Peryaavop epasroHswoltec navpa-
MelHes.

yo0od

6.
7

g
z
]
g
=
=
-
£
3
3
=
)
g
=
[=%

’ 7) «PeryanTop rpoMKOCTH»

eryanp P P TCH MpH
Metpa 470 KOM, BKJIOWERHOTO B UMb CETKH OKOHEWHOTO KacKala pe-
JIaKCAUMOHKOFO' resepaTOpa’ CHPeHH. -

PenaxcaumoHHEA TEHEPATOD CMOHTAPOBAH B GAOKE €YCHINTEIL,

p 12 P | KA NANETh YNPABACHUN.

8) Kpohe yKasamuux ssie OpiaHOB KOHTPOAR H ynpasaenus na
nauean pachoiOKENH wetsipe BrHCMOwaTENN.

Kpaftunit npastik BKTI09aeT MOTOP (hOPBAKYYMHOTO Hacoca.

Chenylounii 38 HHM BHKMIOYATeNb BKIIONAeT noforpes andgy-
3HOHHOTO Hacoca.

TpeTnft BHKAIOUATE/b BKIIOYALT PanHOGOKH H KPARHHA AeBuil —-
BKMOuaeT TPAHCHOPMATOP MHTAHHA KATOAA.

Kpafiuit npaBuifl BHKMOYATENb RBASETCH OGUINM  BHKlONaTEACM
NHTa0WER CeTH.

CHrHaAbHHE AKH3B, PACNONONKEHHHE WAk BHKMMUATENAMH, YKa3hl-

BAIOT Ha nt{”‘uy,cqmipm HANPXKERAS.
Brale

NOFORpy

itHed.
4 Peryasrop rpoMrocTh

3. Mpubop epa3ronAwlLCce HANPRKE:

I TlpuGop e3Muccuss
2. TlpnGop ¢BaKyyM>

TVNIDIYO
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liuTan auksa (kpalinAs nepas), cBeTAWAfCH KPApHLM  LBETOM,

I2XKHraeTcs, rorpa CropHT KaTOA HMAN KOTA& HMEeTcs OGPHB B uUenw
Katoaa

2. CrabKau3atop sMHccHM xatoga (p y 14) u Teb
Manomerpa — Giox T-14

Boasdpamonuii katon paGoraer npy mamienii 104 — 2,510+
MALPT €T BeCbMa NecTaGH/BHO.

(363 BCAKHX BICUIMBIX TIPHYHH SMHCCHA TAKOFO KATOAA MOXKCT Wi-
MUHSITBCS! B 1IECKOAbKO pa3 Kpome TOro SMHCCHS MEHSETCS H OT #3we-
HCHHA BakyyMa

Iutanne katoza ot deppopesonanciioro cTabuau3atopa 11 aase
@1 aRKVMVAATOPA HE YCTPAHSET 3TOft HeCTaGHALHOCTH, MPHUMNA KOTO-
et wpeeret B ABIEHHAX, TPOHCXOAALIX HAa NOBEPXHOCTH Kavo1a

s Tpauenns uecTabHALHOCTH 3IMHCCHI KaToaa ApPHMenen cne-
THLLTLHBIE CTAGHTHATOP IMHCCHY, KOTOpHIT npeacrasasier cofion pe.y-
WITOP TORd HAKAIA. ) IPABAAEMBIT TOKOM 3IMHCCHH.

Tow saiconn HPONOTHT Hepey CONPOTHBJACHHSA, BKAIOUEIIbIC 111 BXO-
'V CHTHTETS cTadrIN3aTOpa MHccH (aavna 6)K8) YcuaeHnble Kone-
fC 0 TORD SISO TT01310TCS Ha ceTky ~amnsl 613C

Lisny oI13¢ nnmouena napangeasto nepBitofi 06MoTKe \npais-
1o o ipancopyiatopa TC-31,  nropuunas  obmorka KOTOpOro
PR CHa oI [oRITeILHO C KATO.TOM KaMepst HSMQH?IIIK‘ CORPeTHY-

g e
gy

Ilpeaoxp nurean

Kuotina «paspaa kot acw o1 s
(Y v

1

T Baok knottna

baok T 11 Caafmtinatop suiconn katoa BEUIPSMUTE T
ManoMeTpa OO0 i

Declassified in Part - Sanitized Copy Approved for Release

Jenns ney oit uenu ynpas. 0 T gopuatopa T bito-
CHMOC CONPOTHBJ/IEHHE BO BTOPHYNYIO OGMOTKY H 13MCHSIET TOK 11aKan:
TaK, UTOGKM TOK 3IMHCCHH OCTaBAJCH NOCTORHHBIM o N

CTaGuabioCTL SMHCCHH NOAAEPKHBACTCH 50XA-HUM.* 4 o

Kpose Toro, B Goke craGuau3zaTopa 3Mr“ VA nepesen-
HOE CONPOTHBJIEHHE, PYYKa KOTOPOro BHIBCAEHA 11a NEPEeARIOID CTCHKY
WaccH 01 WL ¢ HAANKCHIO «YCTAHOBKA IMHCCHI»

DTHM COMPOTHEJIEINEM MOXKHO YCTaHAaBANBATL TOK 3MHCCHN WA
3—5 sunanamnep, uto Guibaer HEOGXOINMO B CAyHae CMelb Katoala

Baok T-14 pxaiouaet B ceGst, KpoMe CTAGHAR3ATOPA IMHCCHI, BHIM-
PAMHTCAL MaloMeTpa

Hanpsxenue 1200 ooabt 138 nutanns MalnoMeTpa 10aysaeTcs o1
BBICOKOBOILTIIONO BHIpPAMHTEAs ua JAamne 2L[2C

B uenib N0CTORHHOrG TOKa MalOMETPa BKIMMENH 6a.13aCTHOC ont
poriu.tenne nopsaka 800 koM, npuGop «sBakyyM» (MitIAHaMNepMeTp
Ha | MHAAIHAMNeP), PACHOAOKCHHNI HA NaHEAH YNPARIEHHA, a TIhAKC
conporBaCHIs nocTofilioe 1 nepeMentioe no 15 kom

(. 9THX ABYX MOCACAHHX CONPOTHBJCHIA CHHMACTCA  HANPAALHIE
HA ceThy damns 6C5 119 aBTOMATHUECKOTO BLIKTIONCHHR  KaTOdy nph
YX) TLCHHR BaKyyMa

Caeva ABTOMATHEN COULTOHT M ML G(,S H O ATCRTPOMAT HHTHOI O
pelc  BRIOUCHHOTO B aHOMNYIO LeNL .JaMmnm

Peae noMeweno na nawean ynpamienis

TTpe 10 14 cPataTHBAINA  Peae MOKHO PEFVAHPOBATL  1OM HITELK)
nepeMeniialo conpotHBIenys B nenn cetkn 6CS

RITERY ;Ip(lT“U.’IPHIIl‘ BHIBC 1CHO MO WKL N8 macey BLNPAMTe 19
MaHoMCTPa

It sasoackoil nactpoitne peae OTPETV.IHPUBANL 1A PaBaTi s
uHe api pakyyse 26 32 aeaennii no npuGopy «Bakyyws

Pery 1poska Tona cpabatusaimms pede nonalohGHtes P MeHe
1amn 605,

B T-14 #ueet 1anke KHONKY GIOKHPOBKI 1t RHONKY 118 pai-
PAdd ROUICHATOPA. BRIIONCHHOTO B LCML BMADAMKTEIS MAHOMTHa

Ruoiiha GAOKHPOBKI aBTOMATIYECKH BH
MHTaoMIE CiAOBOI TpascopMaTop Manome
asepust apnGopa

NPLAOCTEPEKEHWE

fepea veM. wak cunmats 6ok T-14 ¢ KPOHINTCAHA TeMeHCha v ifi
A7 OCMOTPA I1IH PEMONTA, HEOBXVINMO Pa3PAANTL  BHCOROBOILT NI
ROHAENCATOP BHNPAMUTENR MAHOMETPA NYTEM HAKATHR KHONKIL
asweiica B NeBOil CTOPOIIC wWaccH

3. Cra6m.

Kl0uaer cetenoi npotse 1
TPA. TIPH CHATIHH Aepe el

Hazo

I TeaH
( Tuﬁunuaupouauuue BHINPAMUTE 11 CMONTH!

POBaKBl B GIORAN v n-
JIHTETL, CHPCHA® 11 eFencpaTop»

S
[N _,.J.’_.T NOFCQM
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Honnsnpymoies nanﬁmewge‘?._(?g)‘i),_
0CH: B GAOK reHepaTORR.
Y ShoKe :

f STOT . Ke BMNPAMNTEAL NIUTACT AAM
HH3KOR YacTOTH W AaMDy ;(G)KG)icrnduugnopaygqgeqyn‘
Bunpsmutens umeer saexrponnyo cr

Pasrousioitiee HanpaaxeHHe . IONYNAeTCA 10T BWNpAMKTEAS, ineitepa-

TOpa H BHUPAMHTENH, CMOHTHPOBRHHOTO B GJIOKE. €YCHAKTENb, CHPEHAY,
naoulero Hanpsxenne 2008, T R R Y
Ofa BHNPAMHTENR CORRHHENH MOCAEA0BATENBHO TaK, UTO HMeercs
BOSMOXHOCTb DEryAHpOBAaTbh PasroHfiolulee Hanpskende or .400.-a0
3008 npu nomoux noteHuHomerpa 5,6 KHI0OMa, 0Ch KOTOPOro BHBENe-
Ha MOX ULTHW Ha NaHelb ynpaseHHs. .
Cra6uabHocTh p ro Hang
AX HanpsKeHus cety = 15%. "
Buixonnoe nanpsxenne sunpsmiteneli ycranosseno npH 3aBOA-
CKOil HACTPOfiKE C NOMOWLEIO NOTEHUHOMETPOB, OCH KOTOPHX BHBELEHbE
fO4 WAHW HA nepellie CTEHKH WIAaccH OJIOKOB «yCHMHTeb, CHPeHa»
i «renepaTopo.
Toab30BaThes HMK CIIELYeT TOIBKO NPH CMeHe naMn LIS ycTamnos-
Kit nanpsxenns, pasnoro 200 osbT.

*1% npu KoneGatH-

4. YcHNHTE b NepeMeHHoro Toka

a) [epaun {21CKTPOMCTPHYECKHIT) KacKap ycuauteas fiepeMeHHoro
TOKa (pucynku 9 u 15) .

Mpn oTHCKiBalg Toun nonanawoimKe na KOJLIEKTOP Macc-CieKTpo-
NMETPA HOHBI Te.THA CO41a10T HOHHBIE TOKH nopsaka 10—1 — 10~" au-
e

-Las oBnapyKenis 1 KOAHUECTBEHHON OUEHKH STHX TOKOD B Tewe-
MORATEL MMERTUH 3 UILTHTCBHOR YCTPOCTBO H reHepaTop HH3KOf ua-
TOTHL dIOWMI acToTy 5—7 repu npn nanpsketnn 10—16 BoabT.

Teneparop swtmoanser BCMOMOraTe dbhyio (yHKUHIO, MOAYAHPYS
MOHHEIE TOK, HAVIHA HA_KOJLIEKTOpP KaMepH.

NeuauTeannoe yeTpoiicTo, coctositee na YCHAHTENR NepeMeHHoro
{hit. SBMROBOIO WHANKATOPA (CHPEHA) W BHIXOAHOrO NpHGOPa, BHNOA-
HHET OCHOBHY IO DYHKUKIO  yeilonne W HHAHUMPOBaNHE MOJLyJTIpO-
SJHHOMO HOHHOTO TOKa.

Eavina 6k 1/ nepsoro kackaza YCHJIHTENI1 BMECTE C BLICOKOOM-
AWM COTPOTIHIVICIIeM  OMeIdcTCs B Kamepe  Macc-cneKTpomerpa
ipue 1y
; (H. 14ILHUC 1@MCNTHL IEPBOTO KACKAAA CMOHTHPOBAHH B GAOKe

-10

Takan KOUCTPYKUMR He TpeGyeT chewsabioro BLICOKOOMHOTO Bbi-
BOAR M IOHOIHHTENbHON IKPAHHDOBKH, TaK KaK Kamepa SBASETCH 40-
CTATOUHO HAACKHBIM IKPAHOM.

Honntit ok wacc-criektpoMerpa nponyckaercs uepes ouenb Gob-

0

50X1-HUM

¥ G 7 5000 MeroM), ¥ nepeeRnoe
M MOAYSSRUMOCS  NA 10N, CONPOTURACHNK,, IOAAETCE 1B
: BXQMIMM, CONPOTHEACHN:

AL

MOTO ‘CONPOTMBAEHHA  COnpo-
/MSORRTOPCE, KpenmuIix, BHCOKOOMHOE CONPOTHBNC-
n‘qli'io;mfplm 10", — 10" on).

I
HAKTCAR HCOOMLIOBAHO Ma-

i o i SV SRR s
KalecTeé MTebON: AaNMNK Nepsoro  Kackaia TmpHMeHCiia
6: pnii‘i‘ﬁ%@"i;hgi@%l}i_{, PaGOTaMILAN B CHALHOM BHeL-
MTHOM NOAe W NPH NOHHXEHHBX HATIDAXKEHHAX NHTAHHA,
., Anonsos manpamense Aexur 8 npenene 5—8 BOALT, HanpAXKeHHT
oKpakupyIOLileH, Cerity papuo 25 salibT.
" Hanpaxeithe Hakana, paskoe 3,5 BOILT, NOAYHAeTCH OT CE.1CHOBO-
TO BHNPAMATENN, CMOHTHpPOBaHHoro B Gaoke T;10.
Cwertierie TIPOHCXONHT ‘32 CHET TOKA yTeYKH CeTKH.
TIutanme nepsoro xackana ocyulecTsiserca AOMHOCTLIO OT BHNPS-
MuTens, CMOHTHpOBariitoro B Gaoke T-10. .
KoaddHusenT ycunenns Kackaia no HanpsxeHHio—nopaaka 5—7.
Bkaouenne eackana 8 p360'ry ocyulectsaserca obulM 114 pa-
6

K>, HaxOAAUHMCY Ha flagenn yppas-

1y ¥ L
NeHHs. . T " )
CoennHense nepsoro kackaaa ¢ GiokoM T-10 NPOH3BORNTCR € NO
MOIUBI0 SKPAHHPOBAHHOrO iunanra, ¢uu;g§g,|§o‘fomrp‘mpcraunﬂmﬂ B
mecjr'u'm‘rup,quaqu KOROAIKY, YKPEIIEHHYK) Ha Kamepe.

a (pHmKH pHC, 12,

pHBexnC P :
6) \BTOpOR # TRETHH, KacKanh YCHIHTeNs nepeMenHoro Toxka
e i leynop 15)
C BHXOZa NepBOro Kackaja CHTHAN NIOAGETCA Ha 2-i Kackan yen-
“uTenn, naxonaunfic & Guoke T-10. .
Oco6eHHOCTHIO, TEAR R A YCHAGHHE NN3KOit 4acTOTH 5-
), BPENSA KaK OCTanbuble uap‘rq‘r(bg BHlLIE OCHOBION, nonan-

MIBTRYIOWIINH KORAGHCATOPAMH 0.2 Mikdh, BimOuennbMI na
TERHALIANGAY, Neppong, X, BIOPOMY, Kackanas,, .

na W HNKE 2ol TEPUL (BRIABAHILIE,,, PAINUUHEME  NOMENaN I,
VONARNRIONGS MIGREXQRHEIMM, KOHALHCATORAMM,, ¢ y\yiapan, o N
YCHAHTEAb CMOHTHPOBAR 110.PEOCTATHOR CXeMe Ha aMnax 6)K8 u
6)K4 ¢ BLxOROM Ha AHOAHHR aetekrop 6X6C.

Ha Buixone gerexropa sxmouenn 2 conpotHenenua no 30 Kiioow.

TlocneaonaTebHO C.OAHNM H3 STHX COnpoTH " BH it
(BaiHocHOR) npuGop na 300 () P, KOTOPHIii BhleNEN B OTREND-

olift S

Sl al
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nOTCHuHOIﬂPOX, chipaBa,” MOXHO NaBHO peryau-
posatb yc YCHARTENR,

Mot P, Haxo. fAicx cresa, p
POBKH HAaNpAXEHHN, MHTAaIOLWero YCHAHTENL; HM  XKe, OXHOBPEMCHHO,
TIPOH3BONHTCA DETY/IHPOBKA Pa3rOHNIONIEro HanpsKEHHS.

Perynposky norenunomerpom CIEAYET NPQHIBOIHTH TONLKO TPH
cMene J1amn.

B 6.10ke T-10 CMOHTHDOBaH TaKXe 3BYKOBO#H HHAHKATOD Teuy (cH-
peHa) i suNpAMHTEaL ¢ SVIEKTPOHHOA CTaGH/AH3auKel (cM. Buite «Cra-
6T 3poBanaLe BhIMPAMHTENH>)

Cupena npeacrasager co6oit THPAaTPOHNMI renepaTop Ha Tit aTpo-
ue Tna TT1-0,1/0,3 paTpO patop paTp

Ton rencpupyemux ke
HitR 1y (eTKe THpaTpoHa.

H LIS peryan-

A NpH H cMetue-

i
i

Towi1 6XK8
2 Jlavna 64
3 lawna 6X60
4 Jawna 616(
5 Jauna Tr1-0.103

Jlamna 6C4C
Jlauna CT-3
Jlamna 5L4C
. Waaur nutanss  anexvpoMerpi-
‘teckoro Kackana

Puc 15 Baok T-10 Ycuautens u cupena OGumii pun.

Declassified in Part - Sanitized Copy Approved for Release

CMettteltie 1ta ceTky TupaTpoHa nojaercs ¢ BmXxoga aetexropa
ychantens T-10, 7. e.

BHICOTS 3BYKa CHpefibi,
Tocne THparponnoro renepatopa skmouen YCHAHTENbHBIT Kackaa
Ha Jamne 6I16C, Koropu# noaaer yc 3BYKOBLIE na
TPOMKOroBOpHTENb,
T'povikoroBopuTens notpe6aser Moutiocts B 1.5 patra
PEI")'.‘IHPOBKB FPOMKOCTH CHPEHL! MPOH3BOAHICA € NOMOWDBIO 0
TeHUHoMerpa «PETY.TATOD TPOMKUCTHS, NOMCUIEHKOTO Ha nase.i yu
pasnenis
ﬂpn MOTafanny reans v Ma(‘c-cncm’pmxerp 3BYK CHPCHB nausmas
CT NOHNAKATLCR H, Aofind A0 CAMBLIX HH3KHX JONOB, MOMCT fapekparuTL
CA coBceat 3ByK CHOBa BO3HIKaeT fIPH YMCHBUICHHI K\1HYECTBa reaHd
B MHCC-CIIEKTPOMETPP. H npn Aanvelies MMCHLIWCHHI KOANHTCCTBA Me
JIHA 3BMK CT2HOBHTCH Goaee BBICOKHM

5. Buixoauoi (8biHOCHOR) npuGop (pHcyHok 16)

Beivo.moi nputiop odopMmaen s suie orieabroro 6aone T8 o
MOAKAKIBETA K BHXO1Y  YCHAMICAN ¢ NOMOUIbIO

IRPAHHPOBAHKOTO
UMI3HT 4. OKAWIHBAIOWEroCs (HILKOI

FipuGop umeer apa npeaeaa usmepenns
aMmnep (nepexniouatedlh 4YBCTBHTC 'oHO.
wKana 3 MivHaMnepa (X 10)

BUH Whada 30 Mithpo
TH 8 nodoxenn - 1)y ones

Puc 16 Baok T-18. Buxoanoit npuGop

e NCFOQN
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ST S T e T

Ulaanr yxaapuaserce, » cheuxatsugi o Xpu e -
Sanngl) Reney paGopa v e "5 Teﬁx‘, _“ eMuh na X, ITOT BMNPAMKTENb AJCT TAKKE HANPANEHHE ANS HORH3AUNH, pa -
Dashes g Tesepear ol e g B i TOHRIOMIEE HAMPAXEHHE H iINTAMHE L% aaMnt  GXK8 crabuaniatopa

v (poicymex 17) ' IMNCCHM.

Teneparop maxoxmurca » Gaoxe T-12 1 a5 Ha wacch rexeparopa ABa not TPa, OCH KOTOpPBIX

- d - NPEAHAIHAYEN- ANN -

0, M3 ) M paar fe‘ Aasnanen M" ‘:.;g:zﬁ: BLIBEACHH NOA WKL HA NEPEAHION CTEHKY.

TEALHO, BENMUNHE HOMHOTO TOKa xonaeKTopa. ' y n POM_ «pEryaHp AMOAHTYAB> MOXKNO MIBLHO pe-
UYacrora xoneGanns TeHEPATOPA JIeXNT B Npegetax 5—7 re]iu. TYNHPOBATL BEAHYMHY I rexepatopa or 0 no 14 —16 sony
bﬁﬁktllulbuoe HanpRXeEHHe 112 BHXOLe reHEpaTopa cocTapieT OTEHUHOMETPOM <«DEry/IHPOBKa HANPRIKCHHA® MOXHO NAaBHO, B

14 -<16 sonsr. GOJIbUIMX NpeeNax, PeryaAHPOBATL BENHUHITY BHNPAMICHHOr0 Hanpaxe
Cxea renepatopa skalouaer B ceds Ase naMnut 6H7C. Oana nam- HHR BHinpAuureas.

2 D ‘ 0 H HANPAKCHNS CIEAYeT NOAbIOBATLCA
1a paGotaer b pexiMe riepatopa <R C» i oGecneunsaer nanpaxenne Peryauposkol aMnautyzst np 2y
Hta BHIXOAe Kackana Nopsaka 3s.

TONBXO MPH CMeHe namn.
-Apyras namna cayxut aan YCHACHHA HanpAXeHHR H paGoTaer no

ABYXTaKkTHOI cxeMe .1a swxope BTOporo Kackana xocTHraercs Hanps-
henwe 10 14 -- 168,
-lag craGuausaunn seixogworo manpaxenna s wens HaKaaa nep-
Jawii (rewcpatopa) sr1louen Gappetop Thna 0,85-6 5.5.19.
Muranye rene
G tpoBatibie

Kol

patopa ocylecTafgeres or DBUIPAMHIRAS (LM «CTa-
BRIAPAMUTETHS ), (MONTHPGBARNOTO B 3TOM ke 6Ao-

o
ey
@
z
>
—

——

I Jlawna 6XK8. t
N sunia KRS b 55 12 5 Jlasna Cr-3¢
4o lamna teop ® Tlamna 5Lt v

Puc 17 Baok T-12 Te, eparop un3koit wactorsl. OGiumii sna
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Bo BpeMA OTKaUXH CIPEJIK& ABHIHOCHOr0 MPpHOOPA HCMHTHBACT prs——
XNE 'ronu)l():, a 3syk umgen TO NOARINETCH, TO HCuesaer. Bumcuue.
XaTOAA NPOH3BECTH TOALKO fI0C/E CHHIKEHHR AABJEHHR HHNE 10 aene
uul. Ban sroro.

, a) BKNIOUHTH BHIKAIOHATEIb «KAaTOA¥,
IM. PABOTA C NNPHBOPOM: 6) nepeKAOMATENb «HYBCTBHTEALHOCTb> YCTAHOBHTb B M0.10X cl’».
B) NOC/E TONYMHHYTHOPO OMHAAHHS HAMaTb NYCKOBYIO KHOMKY.
A, MTOATOTOBKA K PABOTE r) cTpenka NMPHGOPR €IMHCCHA> AG/MXKNA OTKAOHHTLCH OT HyAeDU-
TO TONOXKEHHS. 5 B
1. Tlepea nepsuiM 3amyckom npuGopa B aeiicTse, nocae noayde- BesnuMHa TOKa IMHCCHH JO/KHA JIeXaTh B npefeiax 37‘ Ma
HUA €ro C 3aBOJA, 11€OGXOAMNO NPENBAPHTENbHO CHATh JEPeBAHHHE caydae, eCIH TOK Gyner e 3 Ma, XOLHMO! roni.
NAHKH, Kpensllie MarHHTHY!S CHCTEMY BO BPEMf TPAHCNOPTHPOBKH. a) CHATH NepaHion IBepily npréopa (npi aToM cpaGotaer 610k
3atem, nepea BKJIIOueHHeM NPHGOPA B CeTb, HAa MaHenn ynpasae- POBKa H CTpenka NpHGOpa OTKJIOHAETCH BJIeno),

HHR HYXHO. 6) nosepuyTbh 0Cb Tpa «peryanf IMHCCHHY  Ho

a) BHK.IIOYATEH MOCTABHTH B MOJNOMKEHHE €BHKIIOYEHO, HHKHEM GJIOKe «BLINPAMNTE/b MAanOMeTpa, CTaGuAI3aTOp sMNCCiit>

6) PyuK)y «YVBCTBHTE.ILHOCTb® NOCTABHTh B NOJOKEHHE «BHIKJIO- Bnpaso,
denos, B) 3aKpHTb MepPeaHIOlo Asepuy npnopa,

B) PyuK) «peryJATop rPOMKOCTH» MOBELAYTb 10 0TKa3a BNpasv r) HaXaTh MYCKOBYIO KHOMKY ) .

2 Tloannounts Tpexdasmyio certb 220 BOABLT K WHTKY NHTAHHSA C Ecait npnGop «IMHCCHA» He NOKA3biBaeT, a Kpachas CHFRAALUAA
1eB0K CTOPOHB! TCUEHCKaTens ° JIaMNa TOPHT, TO 3TO 3HAYHT, YTO KAaTO4 Crope H.ai HueeTcs ofipus B

Kapkac Teuencnateas MOIKTOUHTL K «3eMJes, HCMOAb3YS cre- uemi KaToaa (WanpuMep CHATA (HIIKA NHUTAHHA Kamepo)
WALILHY IO KICMMY . PACTIOTOKEHHYIO HA ITOM XKe IIHTKe 6. 3a/uTh JOBYWKY XKHAKHM a30TOM .

t BeraouTb B rue3lo ¢ eBOil CTOPOHH TeueHcKateds (HWKY Bbl- 7 A% OKOKYATEAbHOM HACTPOIKH MACC-CHEKTPOMETPA 114 FeARN
HOCHOTO NpRGOPA B 33BEPHYTH ee 10 KOKLA pe3blbl 1Heo0X0AHMO

5 Tlposepith NPaBHILHOCTL HAMPABACHHS BPALLEHHR 3TEKTPOMO- a) He MPHCOEIMHAR HHUYETO K IPOUCE.1LHOMY KPaily., MELIcHHo no-
~opa GopBanyyviolo nacoca JIAR 3TOro cleayer CHATh ¢ Hacoca lpH- BOPAYHBATH €F0 PYUKy it NOJAYUHTL Takoe NOKA3aHHE npuﬁopa\ «BaKy-
s01H0f PEVENb H BK.IIOUHTb NIHTaHHE MOTOpa YM>, KOTOPOE COOTBETCTBYET PaGoueM) J1aB.IGHHIO BAKY) MHON CHETCMH

HIKHB MOTOPa. ¢C.1H CTOATL NPSIMO NMPOTHB HETO, 10JXKeH BPalaTh- Macc-cnextpoMerpa (20 Zeaenuii no npubopy).

«n 10 M3COBOI CTpedke 6) Bpallag PerysisiTop «pairotfioulee HanpaXenies. NOIYUHTL OT

Las sovenenns nanpasienns Bpawenns MOTopa HyXHO NOMEHATh KJIOHEHHE CTPEeJKH nnmlxa'roplmro'gpnﬁopa OT HY.IEBOTO HWIOMKCHHA.
Ve TaMi aBe (i Tpex(@3HOf CeTH MHTauNA MOTOpA COOTBETCTBYIOlIEE BO3AYIINOMY MUKY Tejisl, BEIHUNHA  pasrongioulero

HAanNpsKeNHs iR 1aHHOro TpiGopa npibelena B nacnopte rpiGopa.
b BKIIOYEHHWE MPHBOPA B) 3aKpbITL Apocceabulii kpa# Ilpu 3tOoM  cTpeaka  mwmacHorL
| BKIIOWHTL BWKI0ONATCAL «(OPBAKYYMHHIT HACC. » Ha  namesn npu6opa A0MKHA OTEACHHTLCA BI€BO
Vilparaenis Tenenckateas [lpw 3TOM 3aropaercs HeoHoBas Jamna it B BBIKJIIOUEHHUE TTPUBOPA
114eH paboTaTh BEHTHAATOP
2 OTaaTb KICUE-32KHM C PEIHHOBOTV wWAaHra ¢opsaKkyyMHOro Dast seKAONCHIS ﬂmlﬁﬂpa HeoGxoaHMO
Hacowa a) 3aKPHITh APOCCEAbHHI Kpait,
3 BRIOUNTL BBIK.1O4ATEAb €Pa1HOG.10K» 11a NaHEDH YOPaBACHHS G) DHIKMIOUHTb KaTGA, NOCTABHB PYUKY €4YBCTBHTCIbHITLY B 110
1 Uepes 5 10 vy M o6 . JloXenNe «BHKIIOYEHO>,
pe3 o MHHY ocqe nofB.1enHs nokalauus npibopa «pa B) BHKJIOYATENH €KAaTOA» H gpa_:moﬁnoxn NOCTaBHTb B MOTOXKCHHE
KYyyM> (HPH sTOM NPHGOP «BAKYyM» MOKeT NoKasaTh of 60 10 75 je- «BLIKAIOTEHOY,
el WKATL) BRUOWNTL BuKIONaTeRs caubpysHouuLi Hacocs r) BHKMIONHTL AHGGYIHOUNNA HACOC K BHXKIaThL Bpews (15
5 Yepes 20- 30 munyt cTpenka npuGopa «BaKyyMs HauMnaer 20 MHHYT), NOKa AHGOYHOHHKIT HACOC OCTHINIET,
ABHraThCA B /1€BYIO CTOPOHY. HTO CBHAETEALCTBYET O Hauade paGnrul 1) NEpeXATh PEIHHOBHI WLTAHT, COCAHHR OMUMt AndYIHOHNL 1t
Auddy3Honnoro Hacoca. e
» fooar
Wit if
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gy } : 50X1-HUM
“dopeanyyiinni, uacocw, luieuulu-:u)xm(n(n H_BHKIIOYHTD BHIKITIONA-
TeTh <POPRAKYYMNMA HACOCH. X

XoM QGbiuno reandi, npeanastaucnnsii s PafioThl ¢ TCHEHCKATE 10
B Taxom cocTomnkk MPHGOP MOKeT GWTh ocTABNEH o CreayiouLe- XPAAT b CHCUHANLHLX Cocyax -- rasoMmetpas [Mepemeutenie 1o s
TO BRAIOYEHNS,

H1 Gastona B Ta30MeTP JI0/IXKHO NPOH3BOAHTLCH PR NOMOULH Tt o
. ro penktopa Tasosuift pexyktop (cM puc 18) umeer asa ntanota
NMPHMEYAHHE. 1. Braowars PaxHOGNOK  BHKMOUaTEAEM :my':du nangwerpauu " ol,,'lmi xpa[; K 65
“PZIrOGAOK> BO BPEMS OTKAUKH (ans NPOBEPKH BaKyyma) cneay- MIHOMCTPOM na Goauioe
€T Hil OYeHb KOpOTKOe BpeMit. Ito MPENOXPAHAET MAHOMETp Teue- Jamnentic Bee
HicKatean o 3arpAsHenia napamH macna
2 Bokosywo i 3aaH1010 ABe

1T0HY NPHCOCIHHAIOT BLNO |
AIBAGHHE, 3 K Fa10METPY BWBOA HAZ MA x

KPausl NP 3TOM A0KHS GWTL ahpuiTut 3atow ™o
VOPOHKY TASOMETP 10 CaMOTO BEPAA HARAINAIOT  BuloN i OTRpP IO
PUB TeyeHcKaTens ans JIyUIllero ox.iax- BCC Kpanu B ToM uicae u KPaH razoMerpa Hmpl‘h THOM Kpa I8
A€NNA BO Bpems pabornt pexomenayerca OTKpHBATh. AVKTOPa NULIEPAHBAIOT AaBACHIE u3 BMOLE B FA30MUID He Boace ey
I'" HHCTPYKLIMS K MOJIb30BAHUIO REJIMEM arwocqep

B TEUEHCKATEJIE
Ha npeanpusitus uncrmi r

O BIHAHHCM 1aB.12HHS TEIHH BOLa 13 La30METPa Oy 10 1
NEPeAUBATLUS Nepe3 Kpai suponni

Haso mense teamen 1asom
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' N t
KOTOpHX KaXiaoe ' H M
KO10M NOKE3AHO Ha HpRATackOM paCYMKE. 15 m"?“'lmf"“““oﬁ Bavok ¢ ponoit 1 norpyxennofi B 1ero xon6oii ¢ reases, a Takxe

XON6Y CreRyer sanuTs Bowon 2o ' o N —— H NpHCOLRHHERKAR K KanGe TpyGka ¢ o6ayBaTeaeM nukalans Ha puc 20
HHTb K TaSOMETDY, NPEABAPNTEARHO SaKphiB 06a €€ KpaNa. 3arem oT- mr::;n;w W3- "60./1 Tioh yrotmn romus FauenIA - renua we
KPHIBAIOT KpaH Fa3oMerpa W ofa kpana KoaGH. [Tocae Toro, Kax M3 pe y 3-32 CATBUION yreukn reans
KOAIGH NIOYTH BCA BOXA MOA XABNEHHEM TEAHS YAANHTCA, BCE KPaH 3a-
APHBAIOT; @ KOGy OT ra3oMeTpa QTCOCAHHANT.

TaKk Kak B npouecce Hano/aHeHHR KONGH FeHEM TPOHCXOAHT CMe-
WINBAHHE PEIHA C BO31YNOM, NAXOASIIHMCA B KO/iGe, TO KOHUEHTPAUHS
reaus no 3anonHeunn Gyner paBHa npiMepHo 25—30%.

Ecair 5 npouecce paboipl ¢ TeueHcKaTeNeM BOAA B  CTCKANHHOI
KO.I6b NOVTH BCS BOA@ NOA NABACHHEM TenMs yZaJHTCH, BCE KPaHM 3a-
CTBOUBATL O TOM. UTO Te/IHA OCTAaNOCh B KOAGE OUeHb Majo H 3anac ero
C€1ea¥eT NMONOJHHT.

Puc &0
seor 80300 « nospy wemnou € <010 (merarn=oy
eibou < senvem Combrennou moydeouC ofgylomeser

[Tocae pafor o6a Kpana koaOu ¢ reaseM o083ateIbio  GIcfyeT
\ﬂb(pl.l“ilTb
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1V. 3KCNAYATAUHSA H PEMOHT NTH-4A

Xopowkii YXoa H NPaBKALHAR IKCIUIYATaUHA AENAIOT TEHEHCKATENb
6e30TKasusN B paboTe” B COXPAHANT ero paGouke kadectsa [loaTomy
1eo6X0AHMO BHHMATE/IbHOE OTHOMWEHKE K NPHOOPY H coblogeliie ocHOB-
HWX NPABAA NO YXOAY H 3KCMAYATaUHH.

1 ¥XOI YU OBCJIY)XMBAHHUE TITH-4A

IlpuGop nomxen coneparbcs B aGeonornofi yuctote B uepaGo-
‘M (OCTOAHHH €ro clledyeT HaKPHBaTh CMEUHAN HHM YeXAoM (npHaa-
taeTen k npu6opy) IIpH BCKPHITHI KaMepbi HAH APYFHX vacTeil naky-
VMG (HCTEMB TEYEHCKaTens caeayet co0/i0faTh CTPOXKAIYK 3aKy-
\MHVIO FHTHeny [leTad WM HX NOACPXIOCTH. HAXORAILHECH  BHYTPH
HaKYYMHOI CHCTOMBI, 6e3 HeoGXOAHMOCTH He cJeldyeT TPoraTh pyKamit
llpu MW TaHOBKE B KaMepy CMEHHHX Jetaaeit pekomenayeTcs  noJib3u-
1 b UHCTHIM HIICTPYMEHTOM (LWIKNUL, NHHUeTH H T 1) Monaxanie
ANAH TPH M, OPFaHHYECKHX BElLecTB (Macna, MasyTa u T 1), BOpPCH-
Hish MAP.IM, BaTLL W NP B BAKYYMHYIO CHCTEMY TEURHCKATC.IA  MOXUT
104TL NEBOAMOKHBIM NOJIYYERHE B HEM pabo'xern BAKY M Ma
Foam BAKM Y MHAA CHCTEMA CHABLHO JATPA3HEHA, Bee ee 1efqaaH He-
OO MO TOJBCPIHYTL THCTKE Takas uscTKa 3auumaet NPOIOAKH
CILHOU BpeMst (opaisa 8 4acoB) W NPOBOAHTCS HO Mepe Heobxou-
B TH (O HHUTPYKUHIO 1O pa3()opxe uaKy)\muﬁ CHCTOMB M HPOMBIB-
eoee aetadaen) Jlas noiaepxanus pabouero sakyymMa B cicreve, hpo-
COOAOAPHUA BAKY) MIOR THTHENHB, HEUBXOANMO LOICPKATL B HCN-
VIBHOUTH OTKAUHBIE CPeTBa M BLINOJHATL  IPH p&l()llT(’ L H:Hl(ll)pDM
1 npasua (t.ll‘.‘l)('T OTMCTHTL HEKOTOpbIe OCOOBHHOCTI 3K 1T N ATAIHIH
cavocs JIMEE20, yetanosaemioro s ITH-4A
JLas npasuabkoi patotel aAHQQY SHOHHOTO HALOLL BRIKNERHE eT0
HOTOrPCBATEIR LIE1YET NPOHIBOAHTDL TONILKO TIOCTE Ut THRCHHA 1B CH-
L Tese ACTATOMNOFO npeaBapuTeabioro paspaxenns (60 75 ieaenni
kAT NPHOOPA «BAKYYM») H IPH HANHUHH OXJNKIAIONCH CIPYH BO3-
1yxa BerTHAATOpA. PaboTa nacoca (s JONOMHHTEABHOTO OVIAKICHHS
ue donyckaercs Tlocae Listeabnoit paGotsl pabouas xH ki Th (Mac-
0) HACOCa MOMKET YaCTHUHO MOTEPATL CBOK paloune kavelTnd Peakoe
yXyAulenne BaKyyMHbIX CBOWHCTB Macaa (OKHCIeSIHE) MuAeT HPOU3ONTI
1PH NON1aNHKKH B TOPAYKHA 1ACOC BO3AYXa NPH aTMOCHEPHOM 1aBaenty
B abonx caydasx caelyeT CHATL HACOC it NPOHIBECTH NPOMLIBKY M 32
Meny Macaa

.
SECRET

2. OCHOBHBIE MPABUJIA PABOTb! €. RAKYYMII50X1-HUM

CUCTEMOM TEUEHCKATENS

1) BaxyyMHyI0O CHCTEMY B UENOM H OTAEAbHLE €c AeTani HyAH?y
AepXaTh B OTKAYeHHOM BHAE.

2) 3aausatb XHAKHA asor B nosywky [NTH-4A caeayer Toauko
Tepel HAY3NOM HENOCPeACTBEHHEIX HCMMTaHHA  (nepel  OTKPHTHEM
ApoccenbHOro xpana). AKHAKHA a30T K3 NOBYWKK A0MKeH OuiTL yaaaen
20 BKAKYEHHs nogorpesd xuddysHonHOro nacoca OTCyTCTBHE XKHAKO-
r0 230Ta B JOBYIMIKE CNOCOBCTBYET NPH OTKAUYKE yAaNeHHIO Nonasulitx
B BakyyMmnylo cacremy [TTH-4A noctoponuux seltecTs H rpasy.

MPUMEYAHHUE. Yaaneune xuIKOro a3ova NPOH3IBOAHTLA

BHIYBAHHEM CXKATHM BO3YXOM HJl TOTPyXKennes B TOBYMa)

npenMetos ¢ Goabtof TensoemkocTeio Flpu seayBanii  caeayer

c06at0/1aTh OCTOPOKHOCTb, TaK KK KHAKHA 310T, NONanas ua Ko

Ky, MOXKET BH3BaTh OXOTH

3) Mpu ocranosre NMTH-4A caeayer ue 3a6mBath o oM ato dop
BaKYYMHBI) HACOC MOXHO OCTak IBHTb TJbKO Toc1e Toro, kak iy
3IHOHHBI HAcoC NOAROCTBIO ocrwiteT Ilepea octanoBkoil naioa 06833
TeJIbHO HA/N0 MEPeKATb 3AKHMHBIMH WHNUAMH COBIHHKTC.ILHLI PE
HOBHIi wWw.aur. B npoTHBHOM ciiyyae B BaKyyMHYIO CHCTEMY  Muxkel
NPORHKHYTH aTMOChepHbfi BO3AYX HAH 33COCATLCA MACA0 i3 HopPBaKyY
yMHOTO Hacoca

Bakyymuaa cuctema NMTH-4A onxkna Outo repmetiuna  [lpn
HAJIHYKI B CHCTEME Teun CYPEnKa NpHGOpa «BaKyyM» acTananansaet
(f, He J0XOi 1O CBOErO HOPMAJLHOTO nosoXeuns (1.5 2 1ea) 3a
JIHBKa B JIOBYIIKY KHAKOrO a30Ta TNPH 3TOM MONTH HE H3IMCHAET NOKA
3aunit npGopa «sakyym» Ecan zamrneune 8 cicteme we npenntwaer
paGouero (20 aen mKaas NPHOOPA «BAKYYM3), Teub Moo ofHapy
HTb NPH MOMOLUH CAMOrO TeYeHCKaTeas 06aypanneM npofinmis 1aom
(resiHeM) nOJO3PenaeMuX B HATCKalHK MecT

Ecait nasiense B BakyyMHOIl ciHCTeMe Goablue paGouers  weto
HATEKaNKA Jy4llle BCEero ONPelcINTb METOIOM NiK1e I0BATEILHKWA 1
ceyeK OTAE.IbHHX AeTasefi

. B ueasx npoMaaKTHKH PCKOMCHIYETCH LHCTCMATHUECKH Opoue
PATL HA repMeTHYHOCTL BakyyMmHywo cicremy MTH-4A  Javu-ucuiwe
TENH AOMKIE HEMEJLICHHO YCTPanaTthed HerepMeTHuHOCTH Banvywnod
cucrens TITH-4A cuixaer dyneteiTeabsocTs npubopa Kpose nate
KalHA Yepe3 Teull OTCYTCTBHE B BARYYMHOIN CHCTeME pPatouerv BAKVI Ma
MOXeT GuTb 0CYCAOBAEHO HEHCHPABHOCTLIO OTKAMHHIX  CPEACTR i e
CHIbHBIM 3arPA3NEHHCM ee aeraaeit Ecan nocae NPOBEPKH CHy T W 1
fjeil we Golmi obuapyment: Tewst, caeayer yYOCIUTLR B HOAPABHO TH
(opBaKkyyMHOro HAcOCa 1 NPOH3IBCCTH YHCTKY W 1aMEH\ \acaa and
(p.yaqommx'l nacoce QrcyTeTBHe palodero saky\Ma B uHoTOMC Ao
nﬁlll sjn\n BHILLENEPENHCACHIIIN MEP MOKHO OHBACHINTL e¢ RACPA MHOHN
eM Paitopka M 4RCTKA BAKVYMHON CHCTOMB ONNCHBACT, 8 HIhe

"

AT Norge,,
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3. PEMOHT
a) Cuena xavoxa

pn ycranoske katoza creayer cobiAaTh cenyioulHe npasiia:

1) Karon ycranaeanpaercs na sricore okono 0,5 MM oT KopoGKi
HOHH3aTOpA.
2) Hutb nonxua maxonitses san CepeaHHoil BepXHefi wenn Howil-
3atopa.

3) Hutb noaxua 6uts HaTaHyTa Tax, Ytobnl npu nporpese ona
He NpOBHCazla 4 He mporHGasach B cropostl. TpeGyemuii HaTar oGec-
MeUHBALTCA CKATHEM NDYKHHM AepKatenei npuMepHo na 0,5 MM

Tpu nepsoM BmoueHHH HoBOTO Karona Hab.onaeTcs  pesxoe
yXyAuenne BakyyMa B kaMepe. Katon «rasut» [TosToMy HoBil katoa
CAE1YET NOABEPrilyTh «TPEHHDOBKE®, BKAIONAS €ro Ha HEmpOLONKil-
Te1bHOE BPEMS Ha HH3KOR uyBcTBHTeAbHOCTH [TTH-4A, noka He 3axon-
YHTCR razooTaenenie

3aMena kato1a  BechMa oTBeTCTBEHHaR oncpauis, or Kavectsa
NPOBEACHNA KOTOPOIt 3aBHCHT Jabnefwas pabota Teuenckartels

6) YHcTKa HCTOUHHKA HOHOB

ngounuk HOUHOB AIBJIIETCA BecbMa OTBETCTBEHHOIN AeTanbio macc-
«lleKTpoMeTpitueckoil kamepst Ero mopwaabmas paGota obecmeunpaer
NODOLIN KO Y BUTBHTEABNOCTL TITH 4A

B npauecce paborw (ocobenno NP NPUBEPKC  Ha repMeTHYHOL Tb
FPHSHOW ANNAPATY PBI) HCTOUHHK MOXCT 3di PRIUHTBCR

f’dl’pHJHCMIHO HAHBOICC YaACTO noasepraerca BEPXHAA  MAOCKXLTH
N-[iuﬁkl( HOIIATOPA  (H03 KRATOI0M)  SHAMHTEILIO pexe crekaauubLC
HTATOPBL W Hadpdrsa

HHOTOTY BEPANCH HLIOLROLTH KOPUOKL HONM3ATOPA LleayeT npose-
PR1b NPH KaKion cMene katola e umirna NPOH3BOAHTCA cockabau-
BAHHENM HArapa o TPLIM DpeaMeTos o NOLIC.T KA npoTipadiieM caa-
60 (MONEHHON B PACTBUPHTEIE MapTeR

B) Yucrka MaHomerpa

Manometp, yiranomtesnum i kasepe MTH-4A, npuMepro yepes
Kamabe 100 uacos paGotsl nyxio noaBepratb  OYHCTKE OT 06yrans-
UHXCS OCTATKUB MAL.13, OCEIAKMWNX 13 €ro BiyTpPenHefi NOBEPXHOCTH
Ha 3arpsaswenne manoMerpa ykaswisaer apoxaline cTpesiku  npiGopa
«BaKyyM» MauoMeTp BhHHMaeTCR W3 KaMepul i npoTpasaHBaeTcs B
L1a60M pacTpope Lieouy

APUMEYAHHUE [lanteavioe Tpassense He Zonyckaetcs,

TaK KaK OHO NPHBOINT K OCIAGICHHIO H3ONATOPA M 3aKNENKH AHA

Xopnyca

lMocae TpaBaenns NPONIBUANTCH NpOMBIBKA K NpocywKa 3atem
MallOMeTp ycTaHaBAHBaeTcH ofipaTho B kamepy Konbuo Matomerpa

“
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AOAKIO GHTL PACROAOKCHO NAPALIEABHO JNy Kopnyca B npotnsuom
cayuae nokasanus NpHGOpa <BakyyM» GyayT uenepubIMit
r) Uxcrxa xamepm

Hnctka macc-cniekTpoMeTpHYecsofi KaMep ABasercs pechMa of-
BeTCTBENNOf OnepauMeli B NPOH3BOAHTCA TOABKO NPH ee CHABLOM 1a-
rpasieniit. JInA  OCYIIECTBAGHHS WHCTKH KaMepa BWHHMAeTCR W3
MITH-4A u pacnonaraercs na ctose. dadee u3 uce BHUNMAIOTCH Ma
YOMeTp, Kpbillika 3kpana, damna 6)K 1K, seicoxoumnoe conpornmciite,
KaTol H KOJANEKTOp.

Buinys TakiM 06pa3dM u3 kamepm pce cpeMubic aetaam, npucery-
N30T K ee uHcTKe JL1A 3TOro 5 KaMepy Ha.IHBAKT UeT.PexxIOpHCTHI
yraepoa, uan 3pup, nocae wero, noanlyach HeGOALUION OTBEPTKON, «
HAMOTANHOI HA ee KOHel Map.ieil, NPON3BOAAT NPOTHPKY BCex BINT
PEHHHX NOBEPXHOCTEl KOPNyca, KaMeps i HEeCBeMHMX aetadeli (HCTou-
HUKa, 3KpaHa, anadparmu)

NMPHMEYAHHME Yuctky kpmitwkn KaMepbl NpoN3BOsT TOTb

KO nocJie TOro, Kak i3 ee KaHaBKi yaaaesa pe3Hnosasn NpoK.IaaKa

Pesniiosyio npoknaaxy. ynorpeGisemyio ais BaKyyMHoro ynior
HeHns RPHUWKH ¢ Kopnycom KaMephl, Takxe <aelyeT noasepratu npo
soBke TTpoMuiBKy npouspoast COHPTOM, 4EeTHIPEXX.JOPHCTHIM VT.ICPO-
aoM uan spupom He nonyckaetcs as stoit uean TPHMEHATL Her
MM aueton HuCTKY MPOKA3IKK MPOH3BUAAT NpOTHpamicM cc KyLKOM
Mapau, ¢Mouemnoi B pactsoputee Bo uabemanue nopun NpPORIAIKY
He caciyer NOrpy&KaTth Ha LTHTEIbHOE Bpemsa B pactsopntens Mocae
YHCTKH MPOKJaika MPOCYIIHBAETCH H OYHILACTCH OT MPHIARNIWHN K Hen
BOPCHHOK MapJau TO.’IbKU noc.ie sTtmo Npok.1aaka MRJaanBacT s
caoii nas [Tocae HYHCTKH B8 Kauvepy vCTaHasanBator BBINYTHIE M3 M.
Jetaan n, noacoeanuns k INNTU-4A, otkauusalor

&) HucTpykuus no pasGopke w TIPOMbIEKE BAKYYMHOH
cucremn MITH-4A

Pa3bopka n npomMpiBka BakyvMion ciuctems TTH 4A npomisotnt
<8 TONBKO Apn

1) cunbhoM 3arpasuennn,

2) BHIXOAE H3 CTPOR OTACJbHMWX AeTaneii,

3) oTcyTcTBHI B cHCTeMe npejeabhoro Bahyyma

Yactas pa3bopka BakyyMuoRl cicTeMs NPHBOIHT K HapPyWeHHIO
€€ rePMETHUYHOCTH H YXYALIAeT ce BaKy)MHHIC CBOficTBa  Ecan onepa
TOp OGHAPYXKILA HEHCPABHOCTb TOIbAO VINOI AeTat, IOV 1eMon
THPOBaTbL TOMLKO ee

Noanas paaGopKa BaKYYMHOIl CHCTeMB 10.1Kua NPONIBOANTICA &
c.1enyollefi NocJaeloBaTeAbHOCTH

I Custo Marunt, npeanaputeasio OTNYCTHB CTONOPHBIC BHHTM 1
TMOIHOCTLIO BHBHHTHE NPHAKMAIOWNN KPRIDKY Kaveps suut

2) Hanyctutb 6 ciictemy atMocdephmii BOLIMN OTRPBTHEN 1
CEIbHOrO KpaHa.
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Soars.
6. Cuath pesnnobufl AN ¢ BHNycKHOrO natpyka zuddysuon-
HOTO lacoca.
7. Cuatn BEHTEARUMOMNBIR LMTOK,

R HaCOC, OTBYHTHB CTATHBaIOUNE ero (uia-

8. Cuatb AHDPy3UOHH
Hel GonTH.

9 CuAaTb BepxHIO0 naxenb UPHGOpa, OTBHHTHB €€  Kpenexuue
BHHTH

10 CuATb JIOBYWKY, OTBHHTHB KpenexHbie BHET, KOTOPHIMH OHa
KPenuTcs K TuinTe.

1T Cuath dopsakyyMHHil Hacoc ¢ 3MOPTH3aTOpOM, AR Yero oOT-
BHHTHTH T3HKH, KOTOPHMI KPENATCH YCTAHOBOUHMWE YFOALHHKH, it BMe-
CTe ¢ HUMI BBIHYTb Hacoc

C'flupka NPOH3BOAHTCH B OGPATHOM MOCACLOBATEABHOCTH,

{ Mena Macna B (OPBAKYYMHOM Hacoce MOXeT GHTb NpoHIBesena
H4 MecTe (Yepes CIHBHYIO H BHINYCKHYIO NpoGKH)

JLaw (vensl macaa B anddy3nonsoM nacoce JIMH-20 ciieayer npo-
HAseCTI (1@IVIOIIHE ONepalHy®

I CHatb Hacoc

J L INTL ttlepes CIHBHMIO Npufiky oTpaboTannoe Mac.1o

3 [Mpomute Hacoc

} Viaotunts c.insnyio npo6ky uepes Hoylo NpoKAaaxy

5 3aauTy coexce Macao B kKoruuectse 100 cMS

v [locTasute nacoc na Mecto.

INposuiska nacoca AMH-20 npoussoantes B cayuasx ero 3arpss-
HEH HAOH 3aMelbl B HeM Mactd [L".ﬂ IToro caenyet

1 Cant, wacao vepey cansryio npo6Gky

2 TIpuMbiTh BHYTPENIOCTb  PacTBOPHTENCM (HeTHIpexXAopHCTHIM
A IEPOI0OM HAK ABHAUHOHHBIM GeH3HHOM)

TIPUMEYAHHE TlpombiBKy cleayeT MpoH3BOAHTE [0 Tev

Nop. NOKa CHBAeMBbIit H3 HAacoca PacTBOPHTENb He GyAeT uHeT (He

wenee 5 — 6 pa3)

3 TIpoayTb 4HCTHIM BOTAYXOM (MOKNO TENALIM) KO HCHEIHOBEHHS
3a11axa PacTBOPHTENS

Bunay nepa3GopHoil KOHCTPYKUMH Hacoca GoJee AeTafbHas YHCT-
Ka €0 BUYTPEHHHX uacTeit e npouspoautcs. Ecau nocae yuctky, npu
onpoGoBaKHH, HACOC He Y yuLaeT CBOCTO NPeIeLHOTO BaKyyMa, caely-
eT APOH3BCCTH 3aMeny Hacoca

6
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JAYeT NPOH3BOANTE TAK Me, KaK K Hacocs JIMH-20. Oaxano ecax nocae
TAKOR UNCTKH Hil BHYTPEHHHX- NOBEPXHOCTAX AeTaneh OyayT obkspyme:
Kl CACAH IPA3H HAK T . P CTR

TEABHYIO UHCTKY Mapael, CMONEHHOR CMECHIO HAMIAYHOA MWAN ¢ Ba-
KYYMHHIM HHCTHIM MacaoM

UYHCTKY H MoKy apocceTbHoro KpaHa C/leayeT NpOM3BOANTS B pa-
306pautom suae. TTpu 3toM syxHo YA/HTL PE3KHOBHA XAaNaH W co-
6aogats octep Tb B 0O6f C FHOKMM 1DJaHTOM  (CAALGO-
HoM). ITocie WHCTKH H NPOMBIBKH MeTawtHuecKHe JETRAR  WeABIR
OCTABJIATL A0ATO HA BO3ZYXe, TaK KAK OHH MPEAPACTIONOKEHH K OKHC-
JIEHHIO.

Flpn Hanuuuu nenonanok neoGxozuMo, B nepsyio odepesas, yOGe-
ZHTBCA B TOM, 4TO WX NP H He ] ) % G,
nuTanua. [las 3toro npow3soaMTCR 3aMep Ha dMumKax Beex nOABOAH-
MHEX K Kamepe uanpaxenu. Ecnu onn orseuaior tpeGosauuam, yKa-
32HHLIM B HHCTPYKUHH, TO NPHCTYNAlOT I NPOBEpKe Kamep.

Hpexze uem BckpuTb Kamepy, CTIRAYET C MIOMOMIbIO «NPOGHHKA>
NPOBEPHTL LEJOCTh UENH KATOAR H OTCYTCTBHE NPAMONO  3AMBIKZHHS
Pa3NHIHLIX R€Taneii KaMepH C KOPNycoM Kameps Mexay coGodi.
Teavko noc1e sToro, B c1yuae HEOGXOAHMOCTH, TIPOH3BOANT BCKDPLTHE
KaMepn OTCYTCTBHC ABHWX HENONAZOK B TeueHcKaTere eme He roso-
PHT 0 TOM, uT0 Oh BrioAHe Hcnpasen Tak, HanpHMep, on MoXeT 06aa-
J1aTb 33HHXKEHHON YYBCTBHTEILHOCTBIO.

CHHMENHC YyBCTBHTENBEOCTH MOMe~ NPOHIOATH [0 CACAYIOWHM
MPHUHHAM

1. Tlaoxoit npeaensinil sukyys (Hopma 1,5 — 2 pen. UKRAL npH-
Gopa «Bakyym>») o

2. Henocratounoe pasnenensie (paspewenue) nuxos.

3. 3aeumennui OCTAaTOUHBIA (OH, ypOBeHb MoMex (#opma 2 -- 3
nen. u:ianu BHXORHOrO NpHGOpa) npH npesenbHom BaKyyMe B KaMepe

4. 3annmennan smuccHa (nopMa 3 ~ 5 Ma)

5. Henpasu.ibtoe nonoxense B MaCC-CNEKTPOMETPHYECKOR KaMepe
ZAHAQParM HCTOUHHKA H OCOBEHHO KaTona.

6. PaGora npx paGouen (Hopua 20 mene-
HH{t WKaAKW NpHGOPa «BaKyyM>) 3a cqer HEIOCTAaTOYHO NOANOTO OT-
KDHTHS APOCCENbHOTO XpaHa.

Tina kauectsenno "?99\61’[;5 anNapaTyps Ha TepPMETNYHOCTL He-
b7
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INSTRUOTIONS
fox unpacking of the [TH=4A instrument

1. Inspeet the paeking bomes.
2, Take the instrument eut of the weeden bex,

3, Remeve the soldered $ape from the perimetery of

the metal eemtaimex.
4o Take ous the insirument frem the eontainey dy means

of the elevating gear. |
5. Memeve the Deeking mterials frem the panel and

ehassis of the instrument.
6. lomeve the fly leads -ymm the instrumenis.

7. Momave weoden meunting frem the magnet systen,
8. Untie the string fostoning the eluteh,
9. PreJare the fere-veewm and the diffusien Pumps

fex operation aceending te the instruetiems,
10, Bemeve the lmbdrisatien frem the metal yaxts of

mw-z&.cm-mm.-

A DT AL £ R G T S TR T T A R I SRR St T

R P TR AT IR TR TR T = -
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NOFORW I. TLCHNICAL DESCRIPTION
1. Application

Leak detector type NTH-AA /movable leak detectoy/ -
is a special version of a Basss spectrometer designed for
detecting extremely small lesks in metal and glass vessels.
The leak detector makes it pPossible to locate the leak re-
gardless of pressure in vacuua equipment under test.

By means of the lesk detector itis also possidle ¢o
doternine the general smount of leskage in vacuum sysvens
where outgassing from walls is thoussnd times as great as
the loskage from the outer atmosphere.

., 5+ 1% should be noted that the lesk desector must be very
\\ Warefully maintained snd cered for. Laek of attention or

50X1-HUM

~.- huloﬁo of the instrument may result in dameging

Wsems of a special pumping device.
The object under test is connected to the vacuum sys-
-96m of the leek detector through a throttling valve, namely,
$0 the flange of this valve. The dimensioning of the out-
188 flenge of the throttling velve is showm in fig. 1.
The throttling welve is designed for controlli;:pg; GEORN

S tto dlia
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qyntity of gas penetrating into the masas spectrometer from
the volume under test.

#0 locate leaks, the supnosed leak spots are blasted
with a fine stream of helium from a cylinder provided with
a hose having a probe on its end. Due to its low moisture
eocntent, helipm penetrates through the leak into the volure
under test and is partly sucked into the vacuum system ol
the mass spectrometer.

The mass spectrometer is a cylindrical chamber placed
1- a magaetic field. High vacuum is msintained in the chem-

ver Xy mesms of a pump assembly of ths lesk detector.
. .0 mass spectrometer is prefocused in such a way that on-
, uu- ions can penetrate into the ion collector placed
_ ?‘a chanber.
. The collector of the mass spectrameter is connected %o

oy
=

e grid of the first /electrometrice/ stage of the AC, s~

ke

Onmnt created by helium ioas passes through a resistor’
ﬁo iaput circuit of the first stage. Voltage obtained

uu-i ‘this resistor 1s smplified md is applied to the owt-
shuss
meter and to the sudible alarm /eiven/.
i1 !lo awlible alarm indicates presence of helium in the
; vl
X ‘”ﬁu “mnncr. and the megnitude of the pointer deflec-
Sien in the output meter makes it poseible to oarry out &

etmparative evaluation of the leak magnitude.

¥hen helium peastrates into the mass spectrometer, the
.alerms shunt begins to lower and can completely csase upon res-

'(-Jtmns the lowest tones. The adjusted lesk detector responds

=ADE
enpRs
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only to helium - the probe gas - in spite of other gases

present in the mass spectrometer and in the equipment un-
der test.

Heliun has been chosen as a probe substance owing to
i%s properties. Low atomic weight and low discosity of he-
liws facilitate its penetration through the leaks. Helium
is casily pumped out of the system without polluting it.

Helium possesses good qualities - namely, it has iner-
$isl properties, it is fully safe in hendling and does mot
eater into any chemical resctioms.

Nein advantiges of helium are its abseace in the speo-
Srua of residusl gases and its low content in atmosphere

frea the outgassing when carrying out sir-tightness test &y
of a leak detector. In reference to air, the leak Go-
Soster provides an approximstely sero reading. |
- Neliva seasitivity of the lesk detector is of the order
5x 1011- Hg per 1 division of the output metSer.
This ecorresponds to 10 divisions of the output meser
?‘ leek detector is adjusted for helium peak at work-
§ pressure in the mass spectrometer corresponding to 20
vuyu of the "vacuua™ indicator scale.
° 3. 2 1 - §
Technical dats pertaining to fore-vacuum pusp type

SECTC]
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v
acuum - up to 1 x loj
type of 011 pu_, ’ 50X1-HUM
1}

!ype of motor -

bl

L

type of o1) - BM-4  or BN-2

- 2¢%th 3 divisiong,
Opcrltim; emigsion current -

3¢t
‘cc.lcr‘tins 'olt.p. 05 na,
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1. Flange of the throttling valve
2. Output meter
o+ co3e  TAyeel of the threttling velve
4=% . Rye holss
6. m-
Pig- 2. Typs UTE-AA Lesk Detestor
Seasrel Yiew
Amplifier gain factor - 100 scale divisiens /aV
Input resistenee of the electrametris stage -~
1.5 x 10'%nas.
Power source - three - phase A.C.mains,220 ¥V, 50 eps
Power consumption : sbout 1000 w.
eTET

W 3

NOFOER
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11. VWeight of instrumeny - U Kg.

12. Overall dimensions:
o/ Main reck with frames : 570 x 600 x 1190
b/ Main rack with frames including controls and
door handles 620 x 660 1229,

4. List of Components and Accessories

Vacwum unit "A" amplifier

Bex for spare parts and accesories, in-
eluding positions 3-16

Operating set of SUAC tubes

Veltage stadilizer Cric

yretroa 711-0.1/0.3
[~ 7

6E7C

0.8585.5 - 12

220

605

6830
Asora tube 6X1Xx

8et of spare tubdes
SNaC

Voltage stabiliger CI3C

6CAC
norsard
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6x 8
6X6C
Thyratron TIl - 0.1/0.3
6XA
etiec

6i7C

&2
6C6
630
Asora tude 6X1X
51 5. Bet of spare fuses : [H-10,1=37 ma
OX-1A, 1 = &3 ma
Set of IK-150 mA 1 = &3 mm
Set of spere pilot lsmps ©
Neon lamp MK - 3
FAlsment lamp ME-15 6.3 ¥ 0.28 A
Detachable output meter
Blast device with a set of nossles:
Nossle dia: 0.2, 0.3, 0.4, 0.6 mm set
Components of diffusion pump:
Cersmic parts with spirsl
Ring
Pressure gauge
Cathode

Screwdriver
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Description and operation instruc-
tion to diffusion pump

Description and operation instruc-
tion to vacuum pump

Table of rubber packing rings
Canvas cover

Packing case for the instrusent
Fastory certificete

Description and operating instructiom
% helium leak detector Ype MTE-ALA
Btrep

Couwpling pin

Washer 8

Fut N8

Sover for trap

Spenner to diffusion pump plate
Casing for relsy

ol A A LY

Se c on of the

The instrument consists of two main componenmt parts:

1. Vacuum section comprising the vacuum system of the
mass spectrometer and the mass spestrometer itself.

2. Flectrical section comprising power supply units
and controls of the mass spectrometer as well ag

]
|

an amplifier.

The block diagram of the instrument is showm in Fig.3,
e
NS0

-1oFORN
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W,M
Pig.3. A8 ' “

6. ConsVracHich

nstrunent is mounted on & welded steel :ut...
mdoouuﬁom'ndmrn_tyqq in9-

s )
doors fesilivabe iaspes
s ) serve aslso for wf

The 1ateral and the roar &oors - —
conditions of the leek dstector opera¥l
‘ s vhen the instrumens

The 1
There

/8ee Fig.W . |
%or i
pouibi.uv of moving the lesk dstec

is An operation
 ak ‘
the instrument is provided with four rolls

s ensure the
S g gm!o

tion
whea in opera ’

and two handles. . s
fhe front psnel /i.e. the control psnel/ prov

s to wiring.
with hinges and can be gifted to mu\sﬁﬁ?ﬂ
NOTGRN
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S 4_:_ GEQ i Blser * e RSN TS
Control penel ?-3

Amplifier, amdidble alarm
Oscillator 2-12

Cathode eaissioa stabilizer and
pressure gmuge T-14 rectifier

instrument, namely, the A.Q. smplifier with the audible alarm
and the rectifier, ’o low-frequeacy oscillator with the

rectifier and the discharge pressure gsuge rectifier with ﬁul
emission current stabiliser - a1l these eloments are de-
signed as three separate uniss extrectible from the units
body.

These units are electrically connected with the whole
circuit by means of separate contact blocks.

The mass spectrometer chamber is also & separate unit.

The vocuum connection of the chamber with the whole leak

NOFORN Qm@ﬂ-
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NOF oRN _SEGR:

detector is carried out by means of Iflanges, snd the elec-
tric connection - by means of two plugs.
The diffusion pump with the fan blower as well as the

magnet and the throttling valve are mounted on the rear

side of the leak detector. /See Fig.5 rear view of the
leek detector /.

The output meter is conrected with the lesk detector
by means of a cable with a plug.

Pig. 5. Leak detector type NTV-A

Rear view. Sheathing removed.
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Throttling valve
Trap St
Diffusion pump
Plug for connecting the output meter
Mass spectrometer chember T-16
Fore-vacuum pump motor
Fore-vacuum pump
Connecting hose betwaen the diffusion puamp,
and the fore-vacuum pump
Fan flower
Megnetic smystenm.
II. OPERATION OF ASSEMBLIES AND UNITS

A, Vacuumn Section

The vacuum section of the instrument comprises puaps,

mass spectrometer chamber, throttling valve and pipelines.
l. Puaps

Two vacuum pumps are used in the leak detector - the
i'oz:o-v.cm /mechanical / pump and the diffusion /steam jet/
pump.
| The fore-vacuum pump - type BH-454 -is designed for
;imnins initial i.e. low vacuum.

The initial pressure, i.e. the pressure in the sgystem,
ihcn the mechanical pump can be put into operation for eva-
cuation, is equal to atmospheric pressure. The pump evacue

l’t.. the aystem in the range from stmospheric pressure to
1072

mm Hg.
The principle of operation of the fore-vacuum pump can
be clearly seen from Pig.t. /the cut is perpendicular to

the piston axis/. SECRET NOFORN
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Pig.6. Fore-vacuum /mechanical/ pump
Evacuation space 5. Valve
Piston 4arum 6. Pump body
3. Pump chamber 7. Bjection pieoce
4. Plates 8. Buction piece
Puap chamber 3 is immersed in a rectangular iron body
.6, filled with oil. The suction piece passes through the
pump cover into the chamber the so-called evacuation space

1 where the piston rotates /as shown by the arrow/.

The rotating piston comprises drum 2 and two plates &,
the latter being placed in the slits of the drum. 8tell
:prius are placed between the plates and these springs con-
stantly press the plates on to the qylindrical wall of the
;-p shamber limiting the evacuation spece.

‘ The axis of piston rotation coincides with its geomet-
rical axis but is shifted upwards with regard to the chamber
axis. Thus a constant contact betwsen the rotating drum and
the chamber wall is obtained, and when the pump operates,

the plates always slide along the slitsat times approaching
to one snother or withdrawing from one mqgmr

[ 2 PR

NOCFORN
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There are two holes on the lateral sides of the body
- a hole for setting the oil level in the tank /upner hole
with an observation port / and another one for di scharging
the oil /lower holed

When the purp is in operation, oil should be at a cer-
tain level above valve 5 and for this reason the oil level
required for normal work is marked on the observation port.

The valve is designed for passing the gas ejected from
the pump and to prevent it from penetrating back into the
punp. Oil sbove the valve prevents the latter from being
in direct contact with stmospheric air.

The diffusion 7o0il vepour/ pump - type IMH-20 - 1is
designed for odtaining high vacuua- The pump provides
for maxidwm vecuum /with freezing out of stean/ up
1) 10'6- Hg.

The operation scheme of this pump is seen from fig.7.

The IMM - 20 pump body is air-cooled.
041 is warmed up by mesns of an electric heater / a

renge/ and eveporates. The vapour passes into the nossle
and is ejected from the nossles downwards with great speed,
and then enters the cooler where condensation takes place.
Gas molecules approaching froa region A, are entrained by
a steam jet and transferred to the lower part of the
pump where froa they are removed by means of & Béw

chanical pump.
alALA

o ot :

NOFORN
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Pig. 7. Diffusion /lt?u-aot/ pump
1. 01l rejectors
2. Pump body
3. l!o:slc‘
&, O0il vspour Jet
5. Bteam supply line
. Nossle operation scheme
6. Stean
7. Evaporator
8. Oil
9. Heater
10. Outlet piece
11. Water cooling
2. Throttl Valve
The valve is an important metallic componeant of the

leek detector conduit. The valve construction is showm

1n Mig. 8.

The sylphon is a corrugated metallic tube which, due
to its corrugation, is easily bent and extended being vy
convenient for ensuring the valve motion inside the va-
cuum system. Sylphons are used as special packing vhen

(N
, a,

Sl
Y.L -INOFORN
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transferring the motion through the vacuum chamber walls.

Pig. 8. Throttling walve

3. Trep
A trap is placed on the evacuation path, betweea the
diffusion pump and the mass spectrometer chambuer. The trep
is cooled with liquid nitrogen which is poured inte €V

srep flask. The trsp is e special Dewar vessel and preo-
vont; the oil vapour from peaetrating into the system froa
the aiffusion pump. When passing by the cooled walls of

the flask, the oil vapour condenses. In gsnersl, if there

is & cooled surface in the installation, this surface acts

as 8 tmep for all vapour whose pressure corresponds to the
pressure of the satureted vapour at temperature exceeding
ﬁ‘lt of the cooled surface. Therefore, when initial rare-
fection takes place, and considerable portion of gas removed
from the volume igbssentislly water vapour the presende

of the trap appreciadly accelerates the initial rere-
orearT
faction. NIRTRA | NOFoR

No liquid nitrogen should be poured into the trep
et the beginning of the evacuation process. If the trsp
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is cooled at the very beginning of the evacuation operstion,
not only wate~ vapour will condense on the trap surface,
but so will the gases which form part of the air. Owing
to this fact, when the gas pressure in the vacuum systea
is produced as a result of evacuation, and becomes lower
than the saturation pressure for condensed gases /wnich cor-
responds to the trap temperature /, then out gassing
will begin from the trap walls and this will delsy the
puaping.

The trap body is directly connected with evacuation
)nuh pipe of the mass spectrometer chamber.

Vacuum system lines are thoroughly soldered in joints.

VYacuun tightness of joints between different components

3

r:‘1.0. the trap, the diffusion pump, the valve - is ensured
fe
%Wy meens of groove flanges, the rubber pecking rings being

1:13&.4 in the groovea. Flanges are tightemed with bolts.

rie - ‘-un the throttling valve is closed and the trapis

mlid. vacuum up to 5 x 10"61- Hg is obtained in the va-

ouwm aystem of the mass spectrometor.
e Qr'orkms pressure in the mass spectrometer chamber is

N the order of 2.5 — 10™"sm Hg and 1s meintmined at this

levei owing to control of gas leskage from the object unm-

bga;:tnt. The control is performed by mesns of a throttl-
the
ing valve.

v

B. Mass Spectrometer Chamber

e
1. Chazber Shu.._,

The outer view and the imner construction of the mass

l.].nctroneter chamber are shown in Fig.9.

NOFORRY
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The disposition of the chamber in the leak detector

is shown in Fig.S5.

50X1-HUM
The mass spectrometer chamber /unit T-16/ consists

of a brass body, inside which the following components are
placed: a cathode, an ion source, a disphragm and a high-
resistance resisbr.

The chamber is placed in the gap between the roles of
the magnetic circuit which produces megnetic field intensi-
ty of OO -1400 oersteds.

The magnetic circuit comprises two magnetics cast from
"Hagnico-627" alloy and fittings made of "ARMCO"™ iron.

An A.C. hested cathode which emiss electron beam 1is
mounted in the chamber, sbove the ion source box. To di-
rect the electron bemm towrds the iom source-box, +200 v
are applied to the iom souree relative to the cathode, md,
in addition, the electron besm is asselerated by the megne=
tic field.

The ion source box has two rectangudar holes.

Electrons emitted by the cathode enter the box through
the upper hole, and ions formed upon collision of el ectrons

with gas molecules pass through the lateral hole.
Ions flow out of the ion source box and are accelerated

by the electric field applied between the ion scurce and
the input diaphragm. The magnitude of the accelerating

voltage is of the order of 300-400 v.
The diaphrags is welded on to the chamber body and

the accelerating voltaze is applied so that negative poten-
K] ber bo and positive vo (
1ial is spplied to the chaml dy, po NOFO%S

to the ion source box. erareT

v i
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AnRESRREed 1ons penstrating into the chamber through

50X1-HUM
the aslit of the input diaphragm, sre deflected by the mag-

netic field and move in circular paths. If the electric
and the magnetic fields are constant, ions of different
mnasses move in paths with different radii.

7ig.9. Mass Spectrometer ¥-16 Chamber
/41 smantl ¢d/
Evecusation branch pipe
Chamber supply inlet
Supply inlet of the electrometric tube
Disphraga
Pressure gauge
Helium ion collector
Cathode and ion source
High-resistance resistor
6ala tube
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In this mass spectrometer constant magnetic field and
accelerating electric field are chosen so that from all
formed ions only those of the helium can pass through the
slits of a number of disphragm on to the ion collector.

The path radius for helium ion in this mass spectro-
meber is equal to &4 cnm. *

Three grids are placed in front of the ion collector,
.lll these grids serve for suppressing the noise from fo-

' i‘im ions whih can reach the ion collecsor.

Comstent voltage /300-400 v/ is applied to the ceuter
grid /80 called suppressor grid/, two other grids being
osunested with the chamber bo'q. Ioma current from the

esllecter is mupplied to the imput of the A.C., emplifier
firet stege.
To ensure the necessary d.r-’h@taon. all mechanis
ssmnections of the vacuum aystem are thoroughly soldered.
Inlets are inssrted vith rubber -pud. and are tight-
oned ua muts. The Mn Ntnq,ﬁ- clnbor cover
and the uq is slse -uu with & m rug ingerted inso
The inlets to the chamber are insulsted from ome ano-
ther snd from the chasber body by meams of rubber bushiags.
Phe collector /together with the héigh-resistance resistor
andthe grid of the electrometric tube / is insulated from
the chamber body by means of a type "WCE-1, A-600" insulator.
The collector, the pressure gauge, the electrosstric
tube, the high-resistance resistor and thetathode are placed

in the chamber snd all these components are dctach-bh!w.
m
NOFORN \, E‘ T
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nOFORN CAUTION:

When chamber compon-nts are installed or removed, the
two plugs pertaining to the chamber supply should be discon- |
nected, becsuse aven if the instrument is switched off, therej
may be a potential cf sbout 1500 ¥ on the pressure gauge
slectrode.

Electrodes and wire connections of the chamber are seé-
cured by means of welding smd soldering.

The 6X1X tube snd the high-resistsnce resistor are
fastened by Reans of jewbontacts.

The ion source box is made of Monel metal.

Phe cathode /Fig.10/ is inserted into the spring der-
sinelefastened along the sides of she box. Pilamsnt volt-
age is supplied %0 the same Serninals. .

7ig.10. Components of mass spectromster 2-.16

m.
Pressure gauge body

Pressure gause 114

3, Pressure gauge inlet

&4, Pressure gauge ring

5. Cathode

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/04/21 : CIA-RDP81-01043R003200080007-7



Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/04/21 - CIA-RDP81-01043R003200080007-7

SEORET

NOFORN

6. High resistance resiator
7. 6Gal:. tube
2. Cathode

The cathode is a 20 mm long tungsten filament welded
on to two angles inserted into the ion source terminals.

Pilsment current is about 4A, filament voltage is 1.5 v,

Operating emission current at full sensitivity is 5 sk,

Cathode life expectancy at 5 mA emission current is
about 1lu0 hours. The burned-out cathode is easily replaced.

3. Magnetic discharge pressure gauge.

A msgnetic discharge pressure gamuge /ion gmuge / is
designed for measuring pressure in the chamber. The gauge
is placed inside the chamder snd it serves simultaneocusly
a8 a sransducer for the coatrol circuit which sutomaticslly
switches off the mass spfectrometer cathode supply when the
pressure in the chamber exceeds the admissible limit.

The gauge consists of & body /sluminium casing / co-
vered with a 1id, snd s ring fastened on the insulator in-

side the bally. To this ring *1200 v are supplied relative

%o the chamber body /Pig.10/.
The pressure gsuge inside the chanber is placed in

V¥ie magnetic field. The gauge current obtained as a re-
sult ofas molecules ionization depends upon the pressure
ia the chsmber. The geometrical dimensions of the pressure
gmige and the voltage supplied to the gsuge are chosen 80
that the discharging current of the gauge depends directly
uwpor the pressure. QEQ?’}Z’T

The mass spectrometer chamber with all supplying: wires

NOFORN
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is shown in the black diagram /tig.l1l/ .

NOFORN

=E
=

~
L

—

Fig.11l. Bloock Diagrem.

The following voltage should be applied to the chamber:

b V8

Pilament voltage - electronically stabilized A.C,

'°1t.‘.. 105 /Wo

.

electronically stabiliszed d.c. voltage, 200 v.

3.

the chamber body and the ion source - electronicslly sta-
bilized d.c. voltage, about 300 - #00 v. MR

&,

Voltage between the cathode and the ion source -

Modulated accelerating voltage applied between

AR
R

d.C. Voltage applied between
Pressure gauge supply ge app NOFOR

the chsmber tody and the pressure gauge ring, regulated
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against mains voltage variations by means of a ferra_wva_
sonance transformer 1200 v. PoXtHUN

The above mentioned voltages are obtained from power
units which also perfom measuring and monitoring functions.
oltages are supplied through the control panel to the cham-
ber by means of g cable.

The supply 4inlet to the chamber is terminated with a
5-pin Pplock.

The base diagram of the 5-pin inlet in the chamber is
shown in Fig,.12,

In addition to the 5-pin inlet, there is also a 6-pin
inlet in the chamder for supplying the €X1X tube of the
electrometric stage, the tube being placed inside the chem-
bar bogy.

S/. The 6X1X plate supply - electronically stsbilized
d.c. voltage, + 5 to 8 v.

6/. Bcreen grid supply - electronically stabilised
d.c. voltage, + 25 v.

74 Pilament supply - unstsbilized d.c. voltage, 3.5 v.

8. Suppressor grid supply - electronically stabilized
d.c. voltage, + 300 to 400 v.

The above mentioned voltages are obtained from unit
"amplifier”, sudible alarmn” and are supplied to the chamber
by means of a cable terminating with a block having six fe-

!
male contacts.
Base diagram of the S-pin inlet to the chaaber is
SEEney

shown in Pig.l2.
NOFORN
The mass spectrometer is provided with controls and
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nonig%melnen'cs, nanely , accel erating voltage cont-
o P al volume cont-
rol, stepped sensitlvity control, saudible alara
rol, relay for sutomatic switching off the cathode under
poor vacuuam conditions and toggle switches for switching
the mains.

Control and monitoring elements are located on the
control panel.

J4g. 12, Rese 4l agren. of Saply inlets
to the mass spoctraeter chanber
[

S

NOFORN
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. Llectric Section

1. The T-8A /Fig.13/ Control Panel. S0X1-HUM

The following meters are placedhn the control panel:

1. "Emission" indicator - milliammeter for 10 ma, con-
nected into emission current circuit.

2. "Vacuun" indicator - milliammeter for 1 ma, con-
nected into pressure gauge circuit.

Readings of the order of 70 divisions correspondbo
the fore-vacuum pressure, and the diffusion pump can be
switched on at such pressure.

Rcadings of the order of 20 divisions correspond to
the working pressure in the chamber. Under good vacuua’
econditions and with closed throttling valve, the "vacuus”

indicator should read 2 divisions.

3, “Accelerating voltage"” indicator - a volh‘ctu-
for 500 v. '

To ensure indications of the meter, it is necessary
to press on the pusb-button bearing inscription “starting
push-button” after having switched on the leak detector and

having obtained pressure below 30 divisions.

Upon sutomatic switching off the cathode, the meter
ceases to indicate the accelerating voltage.

5. "Sensitivity" knod which permits to carry out
stepped varistion of the leak detector sensitivity by chang-
ing the emission current of the cathode.

The sensitivity switch is connected in to the inggt
circuit of the emission stabilizer. Em‘f

In position "1", helium sensitivity of the 1uhmﬂh
or is maximum and the emission current should be 35 mm.
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In positions "10" and "100" the sensitivity decreased
approximately ten and hundred times.

In "Off" position the cathode filament is fully switched
off.

5. "Accelerating voltage” control makes it possible
to vary this voltage from 300 to 400 v, i.e. by 100 v.

This is essential for accurate ad justment of the leak
detector for helium peak. This adjustment may slightly vary
when replacing the chanber as a result of magnet ageing and
some other causes. |

The required accelerating voltage of about S00-A00 v
is supplied from two electronically regulated power supplies
which sre mounted on units “amplifier, audible alara™ and
“eseillator”.

The supplies are connected in series.

The magnitude of the accelerating voltage obtained

during factory-adjustment of the lesk detector is showmn in
the testhertificate of the instrument.

6. Relay push-button "Starting push-button”.

Upon obtaining vacuusm corresponding to 30 sr less ai-

visions on the "vacuum indiocator”, the accelerating voltage

and the cathode supply are fed into the nmass spectrometer
chaxber by pressing on the push-button.

S8imultaneously heavy current passes through the relay
winding, the relay armature is attracted snd the relay con-

tacts close the accelersting voltage circuit as well as the

winding circuit of the relay itself. QEPTT

e Wty

Upon deterioration of vacuum /over 30 divisidns on the
NOFSTEny
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wyacuun" indicator scale/ the relsy armature automatically

released and then the circuits which were closed by the re-
lay contacts break and the chamber cathode filsment voltage
sharply drops.

Winding circuit of the relay is interrupted by con-
tacts as a result of relay operation, and therefore the re-
lay csnnot be switched on by itself.

Tdewitch on the relay again when vacuus becomes suf-~
ficieatly good, it is necessary to press upon the "starting
push-button”.

The above described circult automatically and relisbly
prevents the cathode from burning out in case of s sudden
deterioration of vacuum /for example, when & suddea turaing
of the throttling valve occurse/ .

After this it suffigces to close the valve and So press
oa the starting push-button atber 1-2 mnimute intervel .. Then
the operation may be continued.

7. *"Yolume control”.

Yolume is controlled by means of a 470 kilo-ebm poten—
tiometer connected into the finsl stage grid edrouit of the
awdible slsrm relexation oscillator. o

Phe relaxation oscillstor is mounted in the "smplifier, |
sudible alarm” unit, and the potentiometer is placed on the

sontrol panel.
8. In sddition to the sbove mentioned coatrols, there

el.
are four switches on the pan
The extreme right-band gwitch serves for switching on

the fore-vacuum pump motor.
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t
€. Starting push-button

7. Sensitivity switch
2. Cathode emission stabilizer and pressure_ gauge

power supply unit T-14 /Fig.14/.

At pressure 10™* - 2,5 x 10~ mn Hg the operation of

the tungsten cathode is very unstable.

Without any visible causes, the emission of such a
cathode can vary by several times. In addition, the emission
varies depending upon variation vacuum. The supply of ca-
thode from the ferro-resonance stabilizer or even from the
storage battery does not eliminate this instability result-
ing from phenomena taking place on the cathode surface.

To eliminate instability of cathode emission, a spe-
cial emission stabilizer isised. This stabilizer is a fi-
lament regulator controlled by emission current. The lat-
ter passes through resistors connected to the input of the
emission stabilizer amplifier /tube €X8/. Amplified oscil-
lations of the emission current are supnlied to the grid of
the 6I13C tube.

The 6M13C tube is connected in parallel with the pri-

mary of the controlling transfommer TB-23 whose secondary
is connected in series with the chamber cathode. Resist-
ance variation of the primary circuit of the controlling
transformer changes the resistance introduced into the

secondary and varies the filament current so that the

emission current should remain constant. S{jﬂﬁ!’,?{’

-
Leldiees B

The emission stability is maintained within 44, NOFOR’K/ ‘

In addition, there is a variable resistor in the sta-
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The next switch is designed for switching on the

preheating of the diffusion pump.

fhe third switch serves for switching on the radio
units whereas the extreme left-hand switch is duimod.for
switching on the cathode supply transfomer.

The extreme right-hand switch is the common switch of
the supply mains.

S8ignal lamps placed above the common switch indicate
the mains woltage supply.

The fifth lamp - the extreme left-hand one-illuminated
in red, lights when the cathode has burned outs or whea there
is a break in the cathode circuit.

7ig.13. Comtrol Paael
"Emigsion”™ indicator
"Yacuua” indicator

»Accelerating voltage™ indicator

Yolume control g@f{*x ¢ "

evs

"Accelerating voltage™ control

ROFORKY

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/04/21 : CIA-RDP81-01043R003200080007-7



Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/04/21 : CIA-RDP81-01043R003200080007-7

- 32 -

QENET

noroRrN

¢. Starting push-button
7. Sensitivity switch
2. Cathode emission stabilizer and pressure gauge

power supply unit T-14 /Rig. 1M/ .

At¢ pressure 10°% - 2.5 x 10~* mm Hg the operation of
the tungsten cathode is very unstable.

¥ithout sny visible causes, the enission of such &

cathode can vary by several times. In additiol, the -u?i._..on

varies depending upon variation vacuum. The supply of ca-
thode froam the ferro-resonance gtabiliser or even from the
storage battery does not eliminate this instability resuld-
ing from phenomens tsking place on the cathode surface.

Po eliminate instedbility of cathode emission, & spe-
cial emission stabiliszer isbsed. This stabiliser.is a fi-
lsment regulator controlled by emission current. The lat-
ter passes through resistors connected to the input of tho
emission stabilizer amplifier /tube €¥8/. Amplified oscil-
1ations of the emission current are supplied to the grid of
the 6113C tube.

Yhe 6N13C tube is connected in parsllel with the pri-
mary of the controlling transfommer 8.23 whose secondary
is connected in series with the chamber cathode. BResist-
ance variation of the primary circuit of the controlling
transformer changes the resistance introduced into the

secondary and varies the filament current so that the

AT
YAERIA.
The emission stability {s maintained within “NOFORN
In addition, there is a variasble resistor in the ste-
n ’

t.
emission current should renain constan
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bilisger unit vwhose slotted axle 1s brought out to the

front wall of the chassis /with inscription '"emission
setting"/.

The resistor can be used for setting the emission cur-
rent to5-5 ma, this being essential when replacing the
cathode.

In addition to the emission stabilizer, the T-14 unit
comprises a pressure gauge power supply.

The voltage for supplying the pressure gsuge /1200 v/
is obtained from the high-voltagefectifier emplaying the
Z2C tube.

the following elements are counected into the d.c.cir-
cuit of the pressure gauge: & ballast resistor of about 800
kilo-ohms, a "“vacuum" indicator /milliammeter for 1 e/ lo-
cated on the control panel, and two rasistors - fixed and
varisble, 15 kilo-ohms each.

Yoltage supplied to the €C5 grid is teken from these
latter resistors and it serves for automatic switching off
the cathode when vacuua DeCImeS POOT.

The automation circuit comprises a 605 tube and an
electromagnetic relay comnected in%o the plate circuit of
the tube.

The relsy is placed on the control paael.

Limits of relay operation can be adjusted by means of
a variable resistor in the 6C5 grid circuit.

This slotted resistor is brought out to the chassis
of the pressure gauge power supply. While factory adjust-
ment the relay is adjusted for operation at vacuum equal

NOFPRN @Eﬁ"‘:‘g‘
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to 26-32 divisiosas >f the "vacuum" indicator scale.

Re ulation of relay operation curreat is necessary

when the tC5 tube is replaced.

The T-14 unit has also a blocking push-button and a
push-buttor for Jischarging the capacitor connected into
the circuit of the pressure gauge power supply.

The blocking push-button automatically switches off
the nains wire which supplies the powsr transfomer of
the pressure gauge when opening the front door of the in-
strument.

C AU I O0NK:

Before removing the 2-14 unit from the frame of the

leak detector for inspection or repair, it is necessary %
discharge the high~voltage capacitor of the pressare gmge
power supply by pressing the push-button placed on the
left~hand side of the chassis.

[N Y

Pig. 14. Block T-1l4. Cathode emission ste-
bilizer and pressure gaugs pawer
supply. General view.

g

NOFORN
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242C/879
€C5 tube
648 tube
6lI3C tube

Fuses

"Capacitor discharge"” push-buttom
Blocking push-button

3. Regulated Power Supplies

Regulated power supplies are mounted in units “ampli-
fier, sudible alara™ and "oscillator”.

The ionizing voltage /200 v/ is obtained from the reo-
tifier placed in the "oscillator” unit.

Simultaneously the same rectifier supplies the tubes
of thelow-frequency oscillator and the €X8 tube of the emis-
sion stabiliser.

The power supply is provided with electromic voltage
stabilisation. The accelerating voltage is obtained from
the oscillator power supply and from the power supply source
mounted inside the unit "mmplifier, sudible alsra”™ providig

200 v.
Both power supplies are connected in series so that is

is possidle to adjust the accelerating voltage from A&00 ~
to 300 v by means of a 5.6 kilo-ohm potentiometer whose
slotted axle is brought out to the control psnel.

The stability of the rectified voltage is % 1% with
mains voltage variation of t 15%.

The output voltage of the power suppliesis set wheam

factory by means of potentiometer
adjusting them at the 1y by NOFORN
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whose slotted axles are brought out to the front walls of
she chassis pertaining to units "amplifier, audible alarm”
and “oscillator”.

They should be used only when replacing the tubes for
setting voltage equal to 200 v.

A, A.C. Amplifier
o/ TFirst / electrometiric/ stage. /Figures 9 and 15/.

When dstecting losks the helius ions reaching the col-

lector of the mass spectrometer produce ion currents of
the order 10~2* - 1074,

20 ensure detection and qumtitstive evaluation of
these currents, there is an amplifying device in the leek
detector as well as @ low-frequeacy oscillator prwul‘:u
57 cps. at 10-16 v. .5

Phe oscillator carries out aa mxiliary functiea by
modulating the iom current flowing to the cihamber -eelleeder.

The amplifying devige comprises sn a.c. smplifier, sa
sudible slarm /siren/ and sn output meter and it perferss
the msin function - smplification snd indication of modw-
lated ion curremt.

Phe €EX1X tube of the saplitier first stage, together
with tbe high-resistance resistor is placed in thd chamber
of the mass spectrometer /2ig.20/ . ‘\\,

3
1

<]

A11 other components of the first stage are mounted h‘\

unit 2-10.
Buch a construction does nothequire special high-re-
sistance outlet and additional shielding becsuse the chem-

]r‘?'{:::.:.
Stk

NCFORN

f

der is a sufficiently relisble shield.
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Ioh‘Qﬁ?r.%%‘t of the mass spectrometer is passed through
s resistor of very high resistance - 1.5 X 1010 ohms /i.e.
15000 megohms/ and the slternating voltage obtaimed across -

'thi.o resistor is supplied to the grid of the first stage.

Thigresistor is simultaneously a grid lesk desistor
of the first stage and is called "{nput resistor of the am-
plitier”.

As the input resistance is very high, the.insulation
resigtance of the insulators securing the high-resistance
resistor should be very high /about 10712 . 10~11 chms /.

A fixed 15000 megohm resist or is used ss sa input re-
sistor of the amplifier.

A small-sise tube of EX1X iype jghised as sn smplifying
tube of the first stage. This tube operation in a stroag
external magnetic field and at lowered supply voltages.

The plate voltage is in the range of 5«8 v, and the- .
screen grid voltage is 25 V.

The filsment voltage equal %o 3.5 v is obtained from
the selenium rectifier mounted in unit *-10.

Phe bias is due to the leskege current of the grid.

The first stage is fully supplied from the roétiffc

mounted inside unit 2-10.

Yoltage gain factor of the stage is of the order of
5 to 7.

Switching on the stage is carried out by means of the
toggle switch npadio unit” which is common for ﬁg%ﬂt@
assembly and is placed on the control panel. FORN

fhe first stage is connected with unit ?.10 by means
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of a shielded cidble whose plug is inserted into a 6-pin
black mounted on the chamber.

The base

1.
2.
3.
a8,
5.

diagram of the plug is shown in Pig.l2.

7ig.15. Unit 2-10. Amplifier and amdible

Alarm. General View.

6i8 <tubdbe 6.
6K4 tube 7.
6X6C tube 8.

66C tudbe 9.
?0-0.1/0.3 tube

»/. Becond and third stages /313.15/.( |

6CaC tube

CI-3C tube

SUAC tube

Supply cable of the
electrometsdic M:

¥
7
B 4

Froa the outpus of the first stage the signal is ;up~.
plied to the second stage of the amplifier placed in wais

*-10.

The main feature of the amplifier is the smplificatioa
of low frequency /5-7 ops/ whereas the remsining frequemsies
/higher than the xain frequency/ sre suppressed with filver,
capscitors of 0.2 mfd connected in parallel with the

tubes of the first and the second stages.

SECRET

gesE aahd
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Frequencies lower than 5=7 ops caused by various
noises are suppressed by mesns of bloock capacitors.
The amplifier, being of the R.C.~coupled type uti-

lises tubes typestg amd 6X4, with an output swpplied o
the diode detector &X6C,

There are two 30 kilo-ohm resistors at the detector
output. An output meter for 300 ma being performed as a
separate unit is connected in series with ome of these 20~
sistors.

Voltage fromthe second resister is supplied to the
smdivle alars /siren/ mounted insideAbe seme wait 2-10. .
The over.sll voltage gaia of the amplifier / including; .
She olectrometric stage / is sheut 8x10°. v..
Twe potentiometers sre placed oa the amplifier M
and their slotted axles are brought to the freas;wall. ... \A.\

N

By means of the right-hand poteatismeter. one;eas qua}ﬁ' f“
smoothly adjust the smplificatiom. e wicher NoR
The left-hand poteantiometer is designed for.ad

Adjcstaent by mesas of p potonn-ohr Ganm. boa
out enly whea replasiag the tubes.

An sudible leskege indicator /sires/ and.sa oxoom
eally stabilized power supply are also mouated ia -l.t!—l}\
/8ee regulated power supplies/. '

The audible alarm /siren/ is a thyretroa oscillater of
the 2II-0-1/0.3 type. SEONTT :.

The tone of the generated oscillations varies upoa
NOFORN
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changing of the bias on the thyratron grid.

The bias to the thyratron grid is supplied from the
output of the amplifier T-10 detector, i.e. the phtch of
the siren sound changes whem the signal appears at the
detector.

Upon swithing on the thyratron osoillstor the ampli-
fying atage utilising the GUEC tube is switched on and this
stage supplies smplified awdible oseillaticms teo the lowd-
spesker.

The loudspesker requires 1.5 w. .

Volume of the audible slarm is coatrolled by mesas of
a‘volume coatrol™ poteatiometer placed on the coatrol pemel.

The pitch of the audible slarm sound begians to lewer
upon eatering of helium into the mass spectremeter, and
wpon approsching the lowect tones, it can entirely cease.
The sound reappears as a result of decrease in heliwm quan-
$ity in the mass spectrometer. The sound becomes higher
when the quantity of helium continues to decrease.

Removsgble Out ste

5
and is connected to the amplifier output by means of a shield

od cable terminated with a plug. o
The output meter has two measurement ranges full

The output meter is constructed as a separate uait2-18

seale deflection current being 300 ma /sensitivity Smiteh
in position XI /and 3 me/ x 10 /.
The hose is laid in a special compartment closed oa

SECEY

NOFORSE

the rear panel df the meter.
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signed for ’ouoglc variation of tho ucdmﬁng volvege
magnitude, that is, of the 1oa cuxl.it'niulttnl- in the cely

lector circuit.

Oscillation frequency of the oscillator is in the
range from 5 to 7 cps.

Maximum output voltage of the oscillator is 1416 Y.

!h'e oscillator circuit comprises two 6H7C %ubes.Ome
tube operates as a "RC” oscillator and provides voltage
/sbout/3 v/ at the output of the stage.

The other tube servies for aaplifying the volsage and
it operates according to the push-pull circuit. Voltage
about 14-16 v is obtained at the output of the second stage.

A bdallast tube of the 0,85-B-5.5-12 type is connect-
ed into the filament circuit of the first tube /oscillatey

to stabilize the output voltage. QF_,,_T

NOFORN
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The oscillator is power supplied from the recsifier

/see "Regulated power supplies™/ mounted inside the same
uait. This rectifier supplies also voltage for ionisation

as well as accelerating voltage and voltsxe for the emis-
sion stabiliser tube €x8.

Mg.17. Unis T-12. Low-Frequemcy OseillaZor
Generel View
1. GR7C sube 4. 6X8 tube
2. 0.85-B-5.5-12 tude 5. CL-3C yube
3. 6CAC tube 6. SUAC tube

Two potentiometers are located on the oscillator chase-
1is and their slotted axles are drought ous to the froms well.

By using the "amplitude adjustment” poteamtiometer 1% ig
possidle to adjust smoothly the voltage magaitude of the
oscillator from O to 14-16 v.

By means of the “vcltage adjustment”™ potentiometer is
is possidble to adjust smoothly and in narrow limits the mag-

aitude of the rectified voltage of the uctitin.gg’:f?”;‘??
NOFoRrN
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<

Amplitude and voltage can be sdjusted only when replac-

ing the tubes,
IIXI. OPERATING INSTRUCTIONS
A. Preparation

l. After receiving the instrument fi-o- the factory
prior to its setting into operation, remove first the woo
straps which secure magnetic systea in transportatioa.

Then proceed as follows on the control psnel before com~-
necting the instrument to the mains:

A/ BSet the switches in the "off™ position)

v/ Bet the "sensitivity” knob in the “off"™ positiom)

o/ Turn the “voliume control™ kmob to the extreme right

hand position.

2. BSonnect the three-phase 220 v mains to the terwinsl
voard on the left-hand side of the lesk detector. '

3, Connect the lesk detector rack tc the"carth” waing
a specisl terminal placed on the saue board. : !

a. Insert the plug of the output meter into the sedket ’
ea the left-hand side of the leak detector and tightea 1%
%o the end of the thread.

5. Check if the rotation direction of the fore-vacwsa
pump motor is correct. To obtain this, remove the drih:ncm-
dels from the pump and switch on the power supply of the
sotor. The motor pelley should rotate clockwise provided

one stands in front of it.
%0 change the direction of motor rotation, change the

location of the two phases in the three-phase mains of the

L

motor supply. SEC:: -;vOFORN
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B. Switcning o n.

1. Switch on the "fore~vacuuy pump” switch on the com-
dsrol panel. 4As o result, the neon lamp should light and
the fan blower should begin to operate.

2. Remove the clutch from the rubber hose of the fore-
vaouum pump.

‘3. Switch on the "radio unit™ switch on the control
pagel,

? M. 5-10 minutes after appearance of the resding & °
She "vacuun" indicator, switch on the "diffusiom punp” ‘switch
/the “vacwun" meter may indicate 60-75 scale divisions/.

5. Im 20-30 minute~ the pointer of the "vacwmn" indi-
eator begins to move to the left and this isdicates ‘e Be-
M of the diffusion pump operasion.

When evscuation operation takes place, thé %

“;' utput motor pointer is subjected to ahdoks & 1“”3&-

[ X2 PL X

Q*E ‘
ru .ound appeqss and dissppears. Bwitch oa ti nm.

-lq whea pressure has lowered below 10 uu-‘iiiﬁ-’f"“!%“a..

{lil this @

&/ switeh omthe "cathode” switchi' oo trel, obw
LEin W set-the "sensitivity™ switeh-ia positiom®1 sero
Pe!’ gff. press upon the push-buttea" lf“!}l’.'lﬁ delagii- j
tele ¢f gne pointer of the “emission' ™ imﬁ“iﬂduxdﬂo- :

yer. viate from the sero position.
The magnitude of the emission current should in& in the
%np of 3-5 ma. If the emission curreat is less than 3 ma,

a8t as follows: ﬁ

o/ remove the front door of the instrumeat nhultno-

ously operates the Hocking system and thb pontor o? %c
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instrument deflect to the left/,

b/ turn to the right the axle of the "emission ad-
Justaent™ potentiometer on the lower unit "pressure gauge
rectifier, emission stabilizer”;

o/ close the front door of the instrument;

d/ press uppn the starting push-button.

If the eaission indicator does not indicate and tho
red signal lanp lights, this mesns that the cathode has

hbmod out or that there has been some break 1n the ccatlodo

")

eircuit /for exsmple, the supply plug of the chember has
A ¥

beea removed/. )

next -~
. 6. Fill the trap with liquia nitrogon.
# o Auring

" 7. %o fully adjust the mass -poctronctcr for heliwm,.
mhed  om

27 4 s/hory

o/ without making any connections to the thrcttlin‘
“ nP the

valve, slowly turn its handle obSaining such n mu-ue-
' -ttt il wepour.,

ljgu the “vacuum” indicator ociio which corresponds to +he
‘ - 34 the back

Jluth; pressure of the mass spectrometer vacuum systeam
tre nperstion

, .ct as follows:

/@ divisions on the meter scale/.

V by turning the “aocceleration voltage"” ooltrol.. ob-
14 teetor.

hh 'uch a deflection of the ndicator pointer fn- sere

v ia ghinoed

Mtion which corresponds to helium nr pesk. The -
£6 the ¢ 1vor: kept undox

Sude of the accelerating voltage for thh :I.n-tr-nt is gi-
i’d@n mr Relles oRbDe

-VeR in tho test certificates.
16 . 1¢ﬂ$ Ay
2ot b o/ €lose the throttling valve. The pointer of the

‘%ﬁﬁﬁit meter should deflect to the lefs.

A4 .
o s B. Switching off
guon. 20 gwitch off the instrument, act as follows: Sﬁgg

i3 320/ close the theottling valve;
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b/ switch off the cathode by setting the "seasitivitgy”
knod in the "off" position;

¢/ set the "cathode" and "radio unit" switches im the
"off™ position)

4/ switch off the diffusion pump and wait during 15-20
minutes until the diffusion pump has cooled;

e/ press the rubber hose which connects the diffusiea

and the fore-vacuum pumps by using clutches, and swiseh eff
the “fore-vacuua pump™.

In such position the instrument can remsin until the

aext switching on.

NOTES:1. If it is necessary to check the vacuwm during
evacuation the radio unit should be switeshed ea
by means of the "radio unit” switch for a shews
time. This prevents the pressure gauge of the
leak detector from contamination with oil vapour.

2. It is advisable to open the latersl and the back
doors of the leak detector during the operatiom N
for better cooling.
D. Instruction for helium use in the leak detector.
Pure helium /i.e. not mixed with air/ usually is shipped

to the factories in metallic cylinders where it is kept uander

high pressurs. It is natural that in such a state heliwm can-
not be used for operation in the leak deteoctor. In leak de-
tectors helium should be used under low pressure, and, in ad-
dition, it should be used being mixed withéir for the sake of
economy. Helium used for operation with the leak detector
is generally kept in special reservoirs, the so called gas-

SEETET

NOFORN
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»lders. He

liun shoulqd be transterred from tho\s cylinder

te the gas-holder Ly means of a gas preasure reducﬁ( de-
tyiee. This device /Fig.18/ nas two ocutlets\with
f:ﬁg. gauges and one cock. An outlet with a pressure \
{;gﬁ.. is connected to the €8s cylinder,

and a low-pressure

N
two pn‘k\

%mx«s is connected to the
A_‘.:"-:,;{-'

. _ gas-holder. All cocks should
S osed. T

%1"'1 sed. Then the gas-holder is filled to the
'\j'g% /through a funnel/ and a1} cocks
3 Y5 e

"&-ﬁolﬁor cock. Pressure not exceeding

ey 2 atmospheres is
%@lnlnod at the gas-holder inlet by meéans of a pressure

brin with
open, including the

device cock. As a result of helium pressuref, wa-
ho from the gas holl er will pour over the top of the funnel.
* dater in the gas holder will occupy not more than ome
Sith of its volume, rilling with helium should be stopped.

Pig.18. Gas-holder, pressure reducing device
and helium cylinder connected to the NOFop)

transfer helium from gas cylinder to the
gas=holder.
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A gas-holder may be used for operation with the

leak detector but it 1is more advisable to use a glass
flask. Usually this flaak has a circular oross section,
with two semall necks, each of them being provided with
a cock.

Fig. 19 shows how helium fills the glass flask. This
flask should be filled with water -~ as much as onme
third of volume -~ and connected to the gas-holder, both
cocks being initiaslly closed. Then the cock of the gas-
holder and both flask cocks should be open. All cocks close
and the flask is disconnected from the gas-holder afger
8ll water had been removed from the flask due %0 heliwm

pressure.

As helium wixes with air which ig in the flask whea the
latter is being filled, the helium concentration will be ap-
proximately 25-30 % after the filling has been sccomplished.

If, during the leak detector operation, water in ¢the
glass flask with helium, occupies alwmost the whole volume,
this indicates thet there is very little helium in the flagk
8nd fresh quantities of helium shoufld be added.

Both cocks of theflask with helium should be oclosed af-
ter operation.

A small tank with water and a flask with heliwm 1-0:.. 4
in 1t as well as a sasll pipe with a blast device arﬁ ‘m
in Fig. 20.

It 18 not adttsed to use oxygen cushions for heliwm sto-
rage due to a high helium leakage.

SEG7"T Nororn
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“nouvld

rnentg

Yig. 19. Gas-holder oonnected s Fy
glass flask. ridc the

~atnlling

Fig. 20. Baall tank with water and a glass
flask with helium immersed in it.
The flask is provided with a pipe
having a blast device.
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IV. BERVICING AND REPAIR OF THE NTH-sd
LEAK DFTECTOR,

Good maintenance and proper urqu:ing ensure reliabi-
lity in operation of the leak detector Lind preserve 1its
working qualities. Therefore, it ig essential to handle
carefully the instrument and to observe principal rules re-
ferring to maintenance and servicing.

1. lainttnug and &ﬂ°m

The instrument should be kept absolutely cleen. %hen
Rot use, 14 should be covered with canvas cover /supplied
with the instruament/. Strict vacuum-preserving rules should
be observed when opening the chamber or any other co-puiit-
of the leak detector vacuum system. It is not advisadle %o
touch with hands parts and their surfaces Placed inside the
VAcUUR system unless it is urgently needed. Wnem installing
detachable parts into the chamber, 1t is advisadle to wuse
clean tools /pliers, tongs, etc./. Dust, dirt, organic mat-
ter /oil, masout, ete./, gaunss flurty, cotton, ete. peme- °
trating into the vacuum system of the leak detector »y nake
it impossible to obtain working vacuua ia the leak datector.

If the vacuum system is highly contaminated, all parts
should be subjected to cleaning. Such cleeming operatiom
takes consideradble time - about 8 hours - amd it g
carried out in case of necessity/ see for instruction

referring to the dismantling of the vacuum ystem and wadhing

Pf its parte/. %o maintain working vacuum in the nys

it is necessary / in addition to observance of strict
NOFoRN

: - - 003200080007-7
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vacuua-prescrving rules/ to maintain in good repeir all
puwdps and to observe a number of rules when operating the
instrument. It should be noted that there are some special
features in the maintenance of the AMH-20 pump mounted in
the IMMV¥-AA instrument.

To ensure normal operation of the diffusion pump, its
heater should be switched on only upon sufficient imitial
rarefaction /60-75 scale division on the "vacuum" indicatory
and with the presence of the cooling air jet of the fam
blowss,. No pump operation is permiteed without additiomal

oooling. As a result of prolonged operation, the workiag
lquid / i.e. o0il / of the pump can partly lose 1its
working qualities. Sharp deterioration of wecuum qualities
of o1l /i.e. oxidation / msy occur as a result oZ air peae~
tretion into hot pump under atmospheric pressure. Ia both
6ases the pump ashould be removed, washed refilled with
freeh oil. s

2. MNain opersting rules referring to_tbe vaguum 4
of $he leak detector. 3

1/. Vacuum system as a whole aad all Ats compoments .. .

should be kept in evacuated state.
2/. Pour 1iquid nitrogen into the trap of the lesk de-

Sestor only just befors the tests /i.e. before opeaing the
Shrottling valve/. Liquid nitrogen should be removed before
switching on the heater of the diffusion pump. Absemce of

liquidhitrogen in the trap facilitates the removal Sﬁrrth
reign matters and dirt which could penetrate into the vacuwm

system of the /ITH-4A instrument during evacuation pperation.
NOFORN
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Mﬁ&xhiqum nitrogen is removed by the blasting it
out by means of compressed air or by the sub-
merging in the trap of objects with high heat
capacities. Care should be taken when carry-
ing out blast cperation, taking into account
that liquia nitrogen may cause burns on humen
skin,

3/. It should be kept in mind /when stopping the
IX%-A4 that the fore-vacuum pump can be stopped only af-
tcr ‘he diffusion pump had been entirely cooled. Before
m the pump, it is essentisl to tighten the oconmect-
1n rubber hose by using the clutch. If this is not ful-

r-v‘~

t;.ﬁl_lod atmospheric air may pemetrate into the vacumm sys-
0’:0:' oil may be sucked in from the fore-vasuum pump. e
The vacuun system of the DrM-aA jeak detector should
be air tight. If there is a leak in the system, the poimter
of the “vacuun" indicator stops without reachiag its mommal
Pesition /1.5 - 2 divisions/. By filling the trap with 11:
Wid nitrogen one practically does not affect the indications
of the "vacuum"indicator. If pressure in the gystem does M
®x80ed the working pressurs /20 scale divisions of the “va-
sum” indicator/, the lesk can be detected by means of ¢he

N )

leak detector itself blasting with prove gas /heliw/ all

the spots where leaks are suspected.
If pressure in the vacuum system exceeds the workiag
PPessurs, it is advisable to detect leakage spots by means

of successive inspection of individual components.
er—

Y.

NOFORMS
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For preventative reasons it

systematic checking of the vacuum aystem of the MU-4A in-
strument fovhir-tightness. All observed leaks should be
eliminated at once. Lack of air-tightness in the vacuum
system decreases the sensitivity of the instrument. Absence
of working vacuum in the vacuum system may be caused mot
only by leakages but also by faults in the pumping devices
or by high contanination of the components. If leaks have
not been detected as a result of checking, be sure taat the
fore-vacuum pump is in good repair and carry out cleaning
and oil replacement in ¢he diffusion pump. If in spite of
the above mentioned measures, there is still no working ...
pressure in the system, it means that the systea is ooni-lu-
ted. Dismantling and cleaning of the vacuum system are des~
cribed later.
3. Repairs
a/ Cathode replacement
When installing the cathode observe the following:.rules:
1/ The cathode should be installed about 0.5 mm sbeve
the ion source box. ©omiea
2/ The filament should be located above the aiddle pars
of the upper slit of the iom source.
3/ The filament should be s0 tightened asko elimimate
its sagging and deflections in any direction whea
being heated. Required tension is ensured Wy cem- .
pressing the spring of the holders by 0.5 ma.
When the cathode is switched on for the first time,
sharp deterioration of vacuum is observed in the chamber,

Qrent “NOFORY
.o
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NOFORN
The cathode begins to evolve gases and, therefore, it should
be subjected to "ageing"” by switching it on for a short time
at low sensitivity of the NTI-4A instrument - untill the

gassing has ended.

The replacement of the cathode is a very important ope-
ration and the service of the leak detector depends on tho‘
Quality of this operation.

v/ Ion Bource Cleaning

Ion source is a very important component of the mass

spectrometer chamber. Its normal operation ensures good
sensitivity of the OITH-4A instruaent.

The ion source may become contaminated when im opers-
tion /especially when contaminated equipment is tested for
air-tightnessd. o

The upper plane of the ion source box /umder the catd
is especially subjected to contamination whereas glass 1lu;
lators and the disphragm are not collinated so oftea.

Cleanliness of the upper plane of the ion source o=
should be checked each time the cathode is being replaced.
It should be cleaned by scraping off the carboa deposit with
some sharp tool and subsequent rubbing with gause dlightly
moistened in a solvent.

o/ Pressure geuge ¢leaning

Pressure gauge instslled in the mass spectrometer cham-

ber should be cleaned approximately after 100-hour operatioa. |
Carbonized oil residue deposited on the inner surface of the

gaugs should be removed. Vibration of the "vacuum” indieator

pointer indicatem contamination of the pressure gauge. The
NOFORN

WLhy

L T
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prosaur:' (g)f\%s%hould be removed fronm t!:o chababer and
etched in a weak alkaline solution.
NOTE: Prolonged etching is not permitted because it wesk-
ens the insulator and the rivet of the body bottom.
Washing and drying should take place after the etching.
Then the pressure gauge is reinstalled into the chamber. The
pressure gauge ring should dbe located parallel to the bottom

of the body, otherwise the indications of the "vacuum™ indi-

cator will not be correct.
&/ Chamber C)eaning
Cleaning of the mass spectrometer chamber is a very

importent operation and it should be carried out oaly whea
the chamber is highly contsminated. The chamber should de -
removed from the instrument and should beblased pu a Seble:
Then it is Recessary to remove from it the pressure gmge,
the shield cover, the 6X1la tube, the high-resistance redigey-
or ‘as well as the cathode and the collector.

-

>

Upon removal of all detachabdle componeats the chamber
should dbe cleeaned. To do this, some carbon tetrechloride or
other should be poured into the chamber, and then it is me-
cessary to rud all inner surfaces of the body, the chember
and the non-detachable components /ion source, screea, 4i-
aphraga/. This should be done by means of a small sorewdri-
vevkhose tip is wrapped with gause,

NOTE: The chamber cover should be cleaned only after

the removal of the rubber space froa the cover
groove,

Rubder spacer uged for vaRuumn sealing of the cover.
NOFORN

@Eﬂ“‘?

LU

-,
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and the MARORNody should al

Alcohol, carbon tetrachloride or ether should be used for

this purpose. Neither petrol nor scetone should dbe applied.
The spacer should be clesned by rubbing it with a piece of

gauze moistaned in a solvent. %o avoid deterioration, the
spacer should not be kept submerged into the solveat 'tor
a long time. After cleaning the spacer is subjected to dry-
stuck to its surface. Only then the spacer should be laid
into its groove. After this all removed components should
be re-installed into the chasber. Then the chamber should
be connected to the NTE-AA instrument amd should bde pnpo‘

out.

o/ Instruction for di \3
of the NT™N-AA leak detector yaeuup SYehem-.

siha

The TH-AA leak detector vacuuam aystem lbhould ‘bo die-
mantled and »ashed only under the following comditioas:

/. high contamination;

2/. failure of individual components)

3/. 1lsck of critical vacuum in the aystea.

te W

FPrequent dissantling of the vacuum system results ia

ke T

less of its air-tightness and deteriorates its vacuua preo-
perties. If the operstor observes some fault in any Ili;l.
compnent, only this component should be dismantled.
Complete dismantling of the vacuum gystem should be
carried out in the following sequence:
1. Remove the magnet after loosening tho. stop screws

and complete unscrewing of the screw pressing the chamber
cover.

SEnouy

- . ._,l

NOFoRA
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NOFORMN
2. Admit atmospheric air invo the gystem by opening

the throttling valve.
NOTE: When atmospheric air is admitted, the chamber co-
ver should be held with hanad.

3. Remove the chamber cover.
4. Remove the chasber by loosening the flange from

coupling bolts.
5. Remove the throttling valve in this sequence:
8. Remove the flywheel;
b. remove the stirrup;
C. unacrew the coupling bolts.
6. Remove the rubber hose from the outlet piece of
the diffusion pump.
7. Remove the ventilation shield. R
8. Remove the diffusion pump by unscrewimg the bol't:“
coupling itsflange. \ e da-
9. Remove the upper panel of the instrumeat by w-
screwing its fastening screws. b
aeng,

10. Remove the trap by unscrewing the fasteming screws
which secure the trap to the plate.

aitar

11. Remove the fore-vacuum pump and the shock adeorder
2uns g

by loosening the nuts which serve for securing thdflxilg
angles the latter being removed with the pump. -
R 1)

12. %0 assemble the vacuum systea, proceed im rOQOt.l
7 the

i}.—

sequence.
01l in the fore-vacuum pusp can be replaced oa e ‘spos
by using the drain and the discharge plugs.

To replace o1l in the DME-20 diffusion pump, act as
follows:

1. Remove the pump.
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NOFORMN
Drain off the used oil using the dmain plug.

Wash the pump.
Use a new spacer forsealing the drain plug.
Pour 100 ca’ of fresh oil.
6. Put the pump in its place.
The OWH-20 pump should be washed in case it is contami-
nated or if oil is being replaced. To do this, act as folows:
l. Drain off the oil by using the drain plug.
2. Wash the pump from inside by using a solvent /carbom ‘
tetrachloride or aviation petrol/. '
ROTE: Washing should be carried out until the solveat
drained off from the pump has become pure /IC'”
less than 5-§ times/. i ‘
3. Blast the pump with pure air until the solveat m i

1

has disappeared /warm air can be used/.
As the pump is not subjected to dismentling, mo mess e
tailed cleaning of its inner parts is necessary. If ﬁ;’-
under test does not impdrove critical vacuum after clonh..
it should be replaced.
BOTE: Gas is eliminated from the pump and the oil after

a4
cleaning, and, therefore, the oritical vacwem h—

‘K—

proves gradually snd resches its mediua vdu .— M

proxisstely after 8-10 hours, It is nu-uo v i
R insg af. ’e’«

r
subject the pump to "ageing” with the vies of ﬁo
most rapid removal offoreiga npnu and gases
from the NITV-4A leak detector vu\ml vl‘lﬂ

/Without having liquid aitrogen ia.the e
Individual components of the MTH-AA vacuwa qﬂ.

should be washed in the same way as the colponontl of he
SFBET Noror:
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3. Extre-ﬂ?thsh residual noise level /normally it
equals to 2-3 scale divisions on the output meter/,

4. Lowered emission /normally it equals to 3-5 me/.

. Incorrect position of the source disphrega and
especially of the cathode in the mass spectrometer chmmber.

6. Operation under lowered working pressurs /norsal
pressure is 20 divisions on the "vacuum™ indicator scale/.

To ensure qualitative checking of equipment for air-
tightness it is essential to check regularly the seagitivity
of the leak detector /not less than once a week/. Bensiti-
vity of the leak detector /not less than once a week/. Bea-
sitivity should be checked judghng from the moise level of aiw
helium in the mass spectrometer chamber /20 scale divigioms
on the "vacuua® indicatoy/.

Prolonged operation of the lesk detestor im cleosed pre-
miges results in increase of helium concemtretioa im the
air, and this may also lower the instrumeat seasisivity +o
& considerable degree. To avoid this, the premises should
be regularly ventilated.

25603-14 Valve aad srep
25616-17 Chamber
25617-~06 125 Chamber
25639-12 65 55 Valve

25619-13 h4n 6.5 Valve

Table of rubber sealing rings. S
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Explanation to circuit diagram HTR-44
1. Aamplifier and sudible alsrm. s;;,
2. Oscillator. e
3. Pressure gauge rectifier and emission .thmm ‘
4. Control panel.
5. Chamber.

6. Output meter.

.t e
AN

I

IS, e

Y

5
‘S
LY =y
.-.?"
X
Vs oue
#

)
53
e
N

FIG.&

Fig.21. Circuit disgram
of the T-18 A removable output lotos, o~
EC

NOFORN
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[
Sohsoggfr of components to ocirouit diagram of T8 A unit

NOFORN
Quan-
Nam® and Type Bated date $ity Note

s

2-pole mwiteh, 15 A
Fose [H -104, 1 « 57 mm
Neon lamp MB-3
BResistor MIT 1-5G6000-1
Sigmal lamp, 6.3 v 0,284
S-pole switeh, 15 A

*Yacuum® indieator, 1 ma
*Aseslerating voltage"
indieatox, 500 v

"Exissien® indieator 10 ma
Cepasitor oM-Ia - 4P
Mlay, N

Variadle wire-wound resistor 2 w
Resistor MAT 2-5600-1

Suifteh A4

Resistoxr MIT 0,25-61000-1
Resistnr MAT 0,26-5I00-1
Resistor MAT 0,25-5I0-1
Wire-wound resisgtoxr 200 ohms 11
Resigtor (l-I-Ia-4700-B-I3J
Oable and dloek

B 3 A W 2 W N -

Capseisor OfI-Ia” % M
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Blocka Nos. l, 2 ana 3.
NO=
ORNUnit T-18 A Circuit Characteristics

Contact
block Circuit O:rcuig Note
parameters

1-1 ~ 3-phase mains ~220 v
1-2 ~220 v
1-3 ~220 v
1-4 ~220
1-5 - ~220
1-6 " -

<

1-7 8upply to diffusion puap plate
1-7 - -n_ _u_

1-9 Bupply to radio units

1-¢ 8upply to cathode

2-1 - n. - .-

4 4 4 4 <4 4 ¢ <«

2=2 To emission stabilizer +200 v

2=3 2o pressure gauge rectifier -1200 v
2<-4/20-6/ "= - +1200 v
2-5/20-4/ To chamber /accelerating v voltage/ +a800 v
2-6/20-3/ "karth"
3-1/20-1/ Bupply to cathode ~8 v, MA
3=2 %o audidble alarm
660 tuhe=
Bupply to cathode ~8v, AA
3=~5 To oscillator rectifier =200 v
5-6 To amplifier rectifier +*+200 v

Sn )V
! r,o vy
“. o

-

NOFORN
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Contact T
block Circuit P"’:::::. Note 50X1-HUM

3.7 Supply to cathode ~~8v, & A

3-8 To oscillator rectifier +200 v

3=-9 To oscillator +400 v
Relsy supply circuit +260 v
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SECRET B
NOFORN
Schadule of ocompoments to oimuth'ot und$ P10
“Toai-
tien
Yoo Hame and type

Transformer 70-25

Tave  sHue

Veltage stabiliner OISO
Capesiterx Nf-Ia~ % M
Resister MIT 0,5-2,2-8
Tube 6040 /5M0/

Mesistor a7 0,25-100-11
Selemiwm reetifier B0=45-171
Ghektse 18

Capasiter 8Y[-Ia a M
Nesister MAT 2-51000-11
Mesister MIT 0,5-51000-11
Mesigter MAT 0,5-30000-11
Besistex MIT I-5IO-H
Gpeciter ai-la &f x
Output transfommexr TH-46
Iendspealer IIN.I

Tade aneg /SVS/

™de NS 8837/
Mesistor MIT I-0,96-11
Resistor (Il-I-2a-I5A4
Onpesitey KBI-MH-000=2-I1

!
el

1
2
3
4
5
6
L4
8
9

-b
o
s

PRSI G Y

SEG.‘?‘PT NOFORpM |
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2 3

Renistoy WIT O.S-O’I_n 100 kiloehmg

Thyratrom TI-I-0,1/05/884/

Tabe 6250 /635/

Tobe o (6400)

Besistor (fl.]-2a-I500M 1.5 megohms
Onpeeitor KLI'MI-400-0,2-II 0,2 mfd
Oapesiter HEIMI.2-400-0.5-If 5 =td

Besister MIT 0,5-1000-1 1 kileshm
Resistor N7 0,5-0,2-11 200 kilochms

M @ a4 N Db adanp oM™

Resistor g7 0,5-Id 1 megehm

Vire-weund yesistey
G= w 100200 chms 100-200 ehmg

Resistor gy 0,5-20000-11 20 kileoshms
Resistor 7 0,5-62000.1 62 Xilechms
Resistor 5T 1.51000-8 51 kilosams
Resistor \qT 12,21 22 megelms
Tese IK-T IA, I1=43

Gepaeitor (BP.2-400.0,2-I] 2 mfd
Cable with bloek 100 kilechms

Resistor \gT 1.0,1.0 200 kileshms
Resister OIT 0,5-33000-i1 53 kileshms
Resister \MNT 0,5-0 821 820 kilochme
Msistor AT [-0,I]] 100 kilechms

Capeeitor KBMMI-400-0,025-1 O-003 med
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Block No.4. Unit %-10 Circuit Characteristiocs

Circuit loto~'

Circuits parameters

Accelerating voltage +400 v
Rectiffer voltage +200 v
2o output meter

To output meter

T0 mains
Earth

5 volume control

To volume consrol

To mains

6X1X tube filameat

6X1X tube control grid

Freme II voltage

61X tube screen grid voltage

Earth
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Sohedule of components to oirouit diagram of Unit T-12

“Toel-
Rin
tien F

Bo. Yame and type zated

50X1-HUM

Fose [K-1 14, 1w 45 mm
Fower transformer T0-26
Tube 514C

Tabe 604C

Resistor MIT 0,5-I000-1
Resistex MIT [-2,2-8
Besistor T 1-0,241
Resistor BO-5-3-27000-11
Tube CI3C

Capesitor Ofu-Ia~ 4P u
Resistor MAT I-DRO0O-II
Resistor MIT I-51000-11
Tbe GEB

BResigtor MIT 0,5-51000-01
Resistor MIT I-0,30-l1
Resigter (Tl-I-2a-I5A-4
Resistor MAT 0,5~62000-11
Capecitoy BO=0,5=1=1I0000~11
Resigtor BO-0,5-1=10000-11
Tube 6H7C

Barretter O, 86B5.5vI2
Resistor MIT 0,25-2000-4000-11

-
o

@ b N b b b Db D Db B o

Neroray

1)
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Posi- iain
Jio Name and type

data

23  Capaocitor KB[A!"=q400-0,I.II Oe1 mfa
24  Resigtor LIIT 0,5.0,07-] 270 kiloohms
25 Resistor (Tl-1-2a-15C0M 15 kiloolms
26  Resistor \JiT 0,5-"700-{1 247 kiloohns
27 Ouatput transformer TB-23

28 TFuse [KHL150 ma, 1 = 43

29 Capacitor KBl =400-0, -fI G2 mfa

30 re-wound resistoxr -~ 0p5~100-
=209 ohmsg 100=200 ohms

Capacitor KBI-M2=400-0, 1]l O mtd
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Block No.5. Unit T-12 Circuit Characteristics

———e —— o

.- Circuit
gggg:ct Circuits paraseters ¥ o

5-1 "Earth"
S-4 Oscillator output, + acceleration
voltage 300-400 v
5-=-3 Rectifier voltage
5 -6 Mains ~220 v

DBon.. I s, o - S EaeRirs

PRl

5 =10 Oscillator output, +acceleration
voltage
5-8 Rectifier voltage

Mains
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Schedule of components to cirouit diagram of Uhit T-14

Posi-

tien

—loa

W O 3 O Em e v N =

o e b b e b s -
® N N Wwr 2 U N 2O

Jame and type

Main Quan-
data tisy
Xaked

Fese [K,1a, 1 - 45 mm
Capacitor KBP12=I-01
Transformexy AT-3
Transformexr At-—4
Transformexr T0-27

Tabe 20120

Nsh-butten 5 X

Resister \JiT 0,5-0,271
Tube 605

Besistor T 0,5-0,I

Resistor T 0,5-12000-01
Resistor (q-1-2A~15-M

Transformexr T0-28
Transfoymer TO0-31
Tabe GIIBC

Resistor \pIT 0,5-0,5I-01
Resistor MIT 2-20000-1

2
2
1
1
1
1
1
3
1
2
1
1
1
1
1
3
1

W‘ variadle resister,

ohmy,2 w
Besistor \IT 0,25-330-11
Tade a8 /5897/

Rgh-butten 5K

Resistor LT 2-5000-I
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Block No. L. Unit T-14 Circuit Characteristics

-~

Contact Circuit Note
block Circuit parameters

b-1 en8 anode £to relay/ + 100 v
6-2 Cathode supply circuit ~8 v &A
6-3 ¢h8 tube supply circuit -200 v
Pressure gsuge circuit + 1200 v
6=5 Pressure gauge circuit - 1200 v
6-6 Mains 220 v
6-7 Earth
6-8 Cathode supply circuit ~8vaA
6-9 6x8 tube supply circuit + 200 v
Relay supply circuit + 2600 v
Msins ~ 220 v
Mains ~ 220 v

List of component parts to T-18A output

Position Component parts
No.

Shunt for 3 maj to match according
to meter

Yersatile shunt for 300 ma

Microammeter for 100 ma Cronr=
MR

iR

Two-pole switch
Three-contact plug NOFORN
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