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CRAPAER OIS
General Information

1.1 Introduction

This Operations & Maimenance Manwal doscribes in detail the iafoemation
noeded %0 understaad the operation and fuactions of the Edwards Spectron 600
Fully Automatic Porsable Leak Detector (illeatrated in Figare 1-1). and provides
the information needed %0 service aad maintain the usit in optimal working
condition. This manual bas been divaded into five chaplers:

Chageer | Gesenal Information
Chageer 2 Operating the Spoctron 600
Chapeer 3 Theory of Operation
Chapter 4 Service & Maissenance
Chageer 5 Paets Lists

Chapter 1, General Information, dcicribes the features of the Spectron 600
Leak Detector, its basic operation, vapacking and inspection of the uset, installs.
ion roquircments as well as specsications for the unit,

Chapter 2, Operating the Spectron 600, details the controls secessary o
operate the Spectron 600, both during sormal operation of the wmit as well
when placed in its Service Mode. All external coanectons and their spplicability
10 the st and ins functions are also Esowscd. This chapler also includes an
explanation of what ocours during the usit's start-ep procedure, a description of
the beak test modes, an caplanation of seaff wessiag procedures, a siep-by-sicp
description of bow 1o perform actual leak testing. operations involving Se
optional external pump, as explanation of what occurs dunag the uset’s
shundown procedure, (he setting of ®e wnit’s losting parsmctens, and Spectroa
600 selftesting peocedures.

Chapter 3, Theory of Operstion, has been scladed in ovder to give the
Spectron 600 user information on how the enil functions. Maiatenance personncl
serviciag the unit will find this most esefiul, since a thoroegh technical wnder-
standing of how the unit operates is critical when performing the ropain sad
service dncensad in the following chapeer.
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Chapeer 4, Service & Masintenasce, descrives in farthor detal the unit's
Service Maode, the necessary tunssg/calidestion peocedsres for the Spectron 600,
required periodic service procedures aad recommended service istervals,
detection and correction of consamimation within the vacuum sysiem, procedures
for venling B¢ vacusm system, cleaning requirements and peoceduares, calibra.
ton of mexwrement components, valve Block service and repair, repair or
replacement of the wir’s electronics and a full listisg of front pasel crror codes,
their probable causes 30d our recommended Comective actioas.

Chapter 5, Spectron 600 Parts Lists, coatains 3 full bt of rocommended spare
pares and a complete listing of Be spase pares available from Edwasds,

This manual provides Be specific documeatation needed 10 operate and service
the Spectros 600 Leak Detector. The Spectron 600 System is 2 highly technical
system that scorporaies many sophisncated tecknologics. In view of thix, overy
effort has been made 10 auomace both the unit's operation asd maintesasce pro-
cedares. I is imperative, however, that operations and service personsel
familisrize hemaoives with the operations and maintenance procedures i this
manual in order %0 maximize the efficiency of the usit, as well » minimize
Mmmmuywum,wma

1.2  Unpacking & Inspection

The Spectron 600 is shipped in 2 specially constrected package thal minimizes
the possibility of damage during transit. The shipping carson sad packing
maderials should be saved for fotere use,

Prior 20 unpacking the unil, itspect the extersor carca for any signs of damage.
After unpacking the unit, isspect the Jeak detector itselfl for sy obwious damage.
Should the Spectroa 600 fail 10 function as required, or fail 10 meet its specifica
oo, contact the Edwards Service Department. Edwards High Vacusm
lecemanional must be contacted sad 2 Health and Safety Form s be
completed prsoe 10 @e retum of any equipment (see end of manual foe Service
Department contacts and forms )

Once the leak detector has been removed froes its package, the Spectroa 600
must be opened and all shipping maserial removed from the unit’s imersal
roughing and terbomolecular pemps. To access the imdemal roeghing pump, @e
front panel must be opescd; 10 access the turbomolecslar pump, the back puac]
must be opened. Both panels ace hinged ot e Dotlom and held with a single
screw st the 10p of cach panel. To open a panel, loosen the captive screw at the
top of the panel {(a 1M tum is sufficient to unloosen the scrow) and geatly lower

13



@0 door, Make sure that the unit is placed on a flat surface (Edwands Cart, pant
sumber D15501-500, recommeaded). Remove all shipping materials and tio-
down weaps from the inlernal pemps.

The Spectron 6007 & shipped without of in the isternal soughing pamp, Whsch
must be Slied prios 10 sae (woe the Edwands 6000 mamsal addendum for shipping
information specific 55 the 600D Dry Leak Detecnor. In addition, 1o prosect the
pussp Suring shipescer, it is fined with two blanks that cover its intake sad filter
connections. Remove these blanks and attach the flex Bosng and Sleer (eefer 10
Figure 1.2 for a diagram illustrating the proper isstallaton for the hose and filter
conpections). Attach the flex hosisg with te provided cenienag ring and clamp,
and Srcad Be exhaust filer ino the adapior on the pump (Wom 9). Also, the unit's
pusge tabieg (cefer 10 Figure 1:2) s fitted with 3 1847 ferrule blank. Usscrew the
blank aad reattach the tubing as indicated in Figure 1.2

Parts List for Figure 1-2:

ILLUSTRATION # PARY NUNBER DESCRIPTION

1 AIT1224902 (115V) Fliotary Vane Mechasicel
AIN2209 2%V Pump

2 D13502a% Polyflow Cap, 1947
015502437 Ferrule Nt

a D1ssoxave :::'O'WW

3 Blark Cap
C10812045 NWI610 Cemering Ring

Adaphor

6 C106-12-204 NW16 Clamg

7 o13502-a Narifold. Roughing Pump

a Blark Cap

2 015502-848 Pump Fier Adapior

19 015502-830 Exraust Fider

NW14 1o 14 NPT Adagtor

To fill the psmp with o0il, usscrew Be black cap labeled "OIL" to the left of ®e
exhaust fiter. Using the oil (H110-26-015) and the funscl (D155.02.529)
peovided in the installation kit, showly 81 the pump until the level in the sighe
gass is just 14" below e fill line. Replace the oil fill cap,
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made, and the pemp has been filled with oil, replace the right side panel and
close the froat and rear doors.

NOYTE

The Speciron 600 Leak Desector (s foctory seated and colibrated

prior 1o shipeent and once installed, is ready for we.
As lestallation Kit is included with the wnit when it is shipped. The 600T kit
(D155.01-810) contains (refer 1o addendum for 600D installasson kit and
Contonts )

0155-02-840 Exhaust Filer
D15501-820 Fllament Kit (box of §)
D15502-829 Fennel

DissCeanm 7784 Alen Wrench
H11026-015 VNP-15 OR (1 Mer)
D155-01 -840 Kt Cart Nownting
D155-0%-800 N2 Kit

D155-02-638 QC Adaptor, NW23 10 1 187
0155-02-07% Blank Pleg, 1118
015502833 Ebow, 14 NPT 8o 38 Tube
D155-03-811 Tubing. Tygon, 14~



1.3 Installation

The Spectron 600 has been desigeed as a complesely self-connined portable
Jeak detectior aad therefore has the capability 10 work In a wide range of enviroa-
mems. However, before installation in 2 work area, certain requirements mest be

met,

* A properly groundod clectrical supply (115VE0HZ10A,
230-230V/SOHZSA, or 100V/SO-60HZ10A as

labeled on rear of enit) must be available.

* A wer supplsed Belicen supply is wsually necessary for the una
(bet 2ot foe all testing, €.8., sealed parts should aleeady be pre-
bombed with helium). The Spectron 600 can wse either 2 Mass 3 or
Mass 4 helium sspply. Virtually any standasd purity heliam

may be used during leak testing. Depending ca the type of leak
testing that will be performed, a spray probe (for vacuum

testing), a sniffer assembly (for saiff testing) or a test cep (for
presssre bombing testing) will be necesary. All of these ilems

ac available directly fooms Edwands.

* The recommendod ambiont temperature range for e it is
from 10°C 10 40°C. Also, excessively humid esvircaments
should be avoided.

* Depending upoa the immediate eavironment, an exsemal
exhaust facility may be nocessary. A bedkhead is instaliod on

the rear of the Spectros 600 that & intended for usee-provided 3 8™
polyflow tubing. Note that the bulkhead is a0t connected 1 the
ionermal exBbaust fer of B unit bet must b conmocted by e
wser. The tubleg is then attachod 0 a fuactional exhaust sysiem.

WARNING!

Only gualified service pervonnel should operate the umit when cither
the front or rear panels are open. Potentially lechal high voliages are
continuelly applied to the circult boards and other areax within the wxit
during its operation. Although these areas are shivided and well
marked, follure to follow this precestion may possiNy lead 10 severe
imjaury or death.
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1.4  Spectron 6007 Features & Specifications
FEATURES mummmmm

Semeitivity; 6 x 10" 38 cessec mir equivalent
Leak Rate Range: 10 x 100 0 6 x 10" 52 o/sec air equivalest
« {with optiosal exsemal pump)
10 x 10780 6 x 10" sad oufsec air oguivalest
(without exiernad pumyp)
Start.Up: Pellly functional in less than § minutes. Coosas of:

terbomoleculas pump acceleration, a complete set of
sell-Sagnostics, tunisg on filament, checking and
assering hi-vac status, measuring system offsets and
measewring background helium

Intermal Calibrator: Helium 4, 1 x 10* 10 3 x 10" 53 oo'sec air
egquivalent weih integral solenodd valve

Testable Masses: Helium Masa e 4

Tuning: Awomatic

Calibration; Astomatic for Helium 4 wsing an inlernal calideator of
1 x 10% 10 3 x 10" 58 ocfsec air oquivalent

Awto Zero: Astomatic zeroing of leak rate while in test mode.
laitiated by pressing the ZERO puibunos.

Background Coetiauous astomatic compensation for system back-

Compensation: grousd

Remote Control Molded A.BS. case. Plastic laminate over tactile

membaane Unit: switch array. Coatrols similar 10 User Panel.

RS 2I1C Poru: Two standand bidirectional ports. Owe poet Sedicated

10 the remole control usit. The second port (DBE9) is
dedicated 1o data transfer %0 an exteraal compules of
control module.

s



Ranging: Without an external roughing pump, beging a e
[AutomaticStandard Jeast soasitive gross range (10°). The unit ranges
Mode] downward until 3 leak & detocted or until it reaches
its most sensitive range (107), Witk the optional
extemal purnp, of & gross leak is detected, the unit
nnges uwp 1o the approprisse decade. If a gross leak is
not detecsed, e wnit ranges downward used a leak is
detocted or until it reaches itx most sensitive range.,
Ranging: May operate at aay range, selectable by the operator.
[Manual Mode) The 107 1o 107 range is oaly avalatle whea the
opticnal extemal pump has been installed
Measurement Units: Pressare: milliTorr or mallibar (seboctable with a
switch located undemeath the Servace Pancl acoesuble
when the usit’s froot panel has been opened)
Leok Rave: 538 oo'sec (standand cubic centimetersy
socond) or mbar Lo (millibar lilers'second)
PUMPS
Mechanical Pamp: Edwasds E2ML.S rotary vane pump
Turbo Pump: Edwards EXTT0 wrbomolecular pump
External Pumgp: Opcional 7 or 16 ofm dual stage rotary vane
(mechanical) psmp
PERFORMANCE SPECIRCATIONS
Sensitivity: 6 x 10" 3 cosec air eguivaleat (direct mode)
6 x 10" sad eofsec air equivaleat (reverse mode)
Resolution: 14 3t Mass 4
Response Time: Reverse Mode < 3.5 seconds
Fine Mode < 2 seconds
Test Time: <35 seconds oa & Blaak poet 10 a pre-selected nnge

i e reverse fow test mode
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Nolbse & Drift: <6'% oo 10™ raage
Testabde Mawos: Jand 4
Mavimern 10 x 107 sad ocfsec s equivalent (without extemal
Mensurable Leak: pump) 10 sad ocfsec s equivalent (with optional
external pump)
Maximum Inbet . Gross Mode: Atm (with optional external pemp)
Presure: Rovene Mode: 720 mToer
Direct Mode: 2SmTonr
Test Mode Leak Geoss: 1010 1 x 10" 538 oc/sec beliom
lasermediane (Reversey 10 x 10% 0 6 x 10
Fine (Direct): 10x 10%06 x 107
ELECTRONICS & USER INTEAFACE
System Controller: Microprocessor based; four insegrated boards used:
A coatrels the unit's computer, logic and sensors
B coatrols So umt’s mass spectrometer voltage supplics
C controls the unit's displays and cosols
D coatrols the unit's daadbeld remote
Displey: LED alphanumeric and bar graph
dsplayy
Deoss Inpar: Theough dedicated function keys
MISCELLANEOUS
Power Requirements: 115V, S0.60Hz, 10 Amp
(Fuse: 10AB “Slo-Blo™ [MDA10])
230- 240V, 50-60Hz, S Amp
(Fuse: SAB “Slo-Blo™ [MDAS])
100V, 0608z, 10 Amg
(Fuse: 10AB “Slo-Blo™ [MDA10])
Dimensions: 1S5"H x 20.5"W x 1425"D
(MlamHxS21lcmWx3Ss6aom D)
Weight: 8S s
(3.6 kg)



15 General Description

The Spectron 600 is a fully sstomatic, dual mode, turbomolecular puttped
portable Jeak detecror. Each of its two modes (Revene Flow oe Disect Flow) Is
sstomatically selectod by the Jeak detector based on the currently selectod deak

rale range.

Reverse Flow Mode pormuts rapid testing for leaks in test objeces that are charac-
terized by a high degree of ostgaaing. Testing cas stan af test port peessures of
Atm for deaks from 10 1o 1 x 10" sad oe/sec (Gross Mode testing) when ssing Se
optiosal external pump or pressares of 720 mToer for leaks between 10 x 10°
and 6 x 10 51 cefsec (latermediate Mode testing) for units a0t cquipped with
an extemal pumg.

Direct Flow Mode is most sacful for testing objects that demand clean tosting
and higher sensitivity, [n this mode, the leak detector measures beaks from

10 x 10w 6 x 10" sad co/sec, at a test port prossure of 25 mToer or Jess.
However, this mode is also capable of determining barper Jeaks. Once the unit s
= this modc and a larger Jeak has been detected, the unit will range back o the

appropeasic decade,

The Spectron 600 wses two types of aslomatic leating: 20 AUIOMALE lest mode
with aulomatic ranging and o astomatic et mode with manual naging. ks
automatc ranging ssode, the leak detecnor amomatcally raages downwand (1o
more sensitive leak rate ranges) untl a beak is found. When ssing sasual
raging. the operstor of the leak detoctior controls the raage in which a particular
sest obpoct is tosted

NOTE
Refer 10 the Spectron 600D Manual Addendum for informanion on the special
Prodwce Testing and Process System Testing modes for the 600D,

In the Automatic Test Mode, when usisg Automatic Ranging, all the fenctions of
the leak detector, including @e evacuation (pamp down) of the tesl obgect aad
e functions of all pumps and valves are controlied by the Spectren 600
comguter. Additionally, all messurceacats sad diplay information sbout She heak
e and system performance are ender the coatrod of e compuier.

The Automatic Test Mode, when ssing Manual Ranging, is identical wo the
Automatic Testsg/Automatic Rangisg mode except that the user preselects the
range (e.g., 10" sid colwoc) for testing. If & scasered leak Is euther above of
below the preselected decade, the leak detecior operator can mansally range the

Ao sefevred 00 i Standerd Oyevacon, Stantard Mode, o Normad Mode o
1



wnit cither up o down. The remsasnder of the testing procedure is haadled by the
Spectron 600 compuer i exactly Be same manmer as with e Astomatic

Ranpiag Maode.
1.5.1 Standard Operation

This is the noemal opersting mode for the Spectron 600, During operation, the
wor neod only use the right (eacovered) poetion of the display pasel (the User
Pancl is ilustrated in Figuare 2-1). All fenctions 10 be accessed and &splay infor-
mation neoded 10 leak test an object are found on thas pasel. The panel displays
bar graphs indicating test poet pressure and leak rate values. Addinonally. the
panc] in&cates the current leak range maode, an accopt/reject indicator o
indicates if the Jeak being sested is above or below the teat set point, and whether
the unit is s tost or standby mode, The user panel also has loggles for sutomatic
or manual rasging (includag premeniesser pushbutions), a0do voleme pushbut-
1005, &0 auto-zero peshbemon, a souff mode indicator and START and VENT
pushbutions (START is wsed 1o commence the testing cycle as well a8 80 inlerrupt
the testing cycle without the chance of accidentally veating the system, while
VENT is used 10 intierrupt teating andior 10 vent the lest port).

152 Service Mode

WARNING!

The Service Mode of the Spectron 600 is intended for use by gualified Edwards
personnel ov Users specifically trained by Edwards. Under mo circumstances
showld any individual de assigmed access 1o this mode withowt a complete
knowledge of vacuum systems ax well ax the Spectron 600 System. Use by an
sngualified eperator may reswlt in damage to the unit and/or personal injury.

Service Mode is initiated by first opening the rear panel of the wnit (boosen the
1M-s0en screw st the wop of the panel, then gently lower the door) and thea
pressing the Back toggle bution o the top night hand side of the circuit board
that is attached %0 e panel. Once the loggle bas boen pressed, the st is placed
in Service Mode and the Servace Mode indicator is illumesated.

Service Maode disables the astomatic valve coatrols and allows the wer o
mansally coatrol all of the valves within the vacuum sysem. The valves are
controlled by a cluster of labelad momcatary swilches located on e Jeft of the
User Panel. The LED indicator on each switch is Lt when the valve s open.
Included within the vacuum sysiem are: the asto-calibrasor valve, extornal rough
valve, fine (direct) valve, foreline (reverse) valve, gross testing valve, purge
valve, roughing valve, saiffer valve and the veat valve.

12



Grouped to the right of the Service Mode Indicator are a series of LED indica-
tors. The Service Mode allows e setting of the unit’s Amplafier Gain, Anode
Voltage, Caliteation Temperature and Internad Calibration Videe in conpuncecn
with the arrow butioas aad LED alpbazsumenc &splay 1o the nght of the indica:
tors, Additionally, the user maay view the usit's calibration temperature, the
emisicn currenl of the Slament within the wil’s specteoaicter, the erroe code
present (sadicating a possitle faslt within e unit), the cerreat supplied 10 the
flament in the mass spectrometer, Be calibration standard (eg. 2 x 10" s
ccfsec @ 24°C) of e intemal calibrasor, the leak rage of the teat object (a
numenc value  the same leak rate as displayed by the bar graph on the User
Panel), the presseee measured at the test port aad the 10tal number of howrs the
unit has been n operation.

Below the indicatons and 1o Be tight of the valve controls are two sets of
mosmcotary switches. In either Standard or Service Modes, they allow the user
10 tum on'off the flament within e mass spectromoter, chooss between fwo
different filaments within the spectrometes, and perform an actual lest on the
caliteator or optimize the mass spectromeles. When strictly & Service Mode, the
user i also able 10 choose between either 2 helium or air standard for Jeak rate
measurement of choose whether the Spectron 600 will measure cither with Mass
3004 helium

1-13



1-6 Disposal of the Spectron 600

Disposs of the Spectroa 600 and any componeats sad accessocies safdy m accordance
with all local asd raticasl safety asd enviroamestal requarements

Particular care must be taken with the following

The waste ol from the rotary vane mecharecal pump (Spectron 600T)
Consult with local authorities for redes and regulations Sor proper disposad
of waste oil

Mym;uﬁduhwhmoﬂmmmm
subdtances

Tho systemn competier uscs a hithium battery (mosnted to the “A”™ boaed)

whiich muay be sulyect 1o special sposal requirements depeading wpon the
locality. Consult with local authoritses for proper &sposal information

WARNING!

The Spectron 600 should not be incnerated, as the following parts must b
removed from the amit prior 8o inciseration. Incineration of these parts may

cause imjury to people

Do sot incincrate the EXT Twrbomolocular pusp The pusep contam
phenciic aad fluorosdicone masenals which can decompose 1o very
dangerous ssbstances when heated to lagh tempeoratures

Do sot inciserate the EXC100 Turbomolecular Pamp Coatroller If the
controlier is hested 10 very high temperateres, dangerous gases may be
emutted sad istemal componeats may explode

Do not incmerate any of the PC Boseds in the Spectron 600 1f the boards

are heated 1o very high temperatures, dasgeroas gases may be emsied and
components mounted o the boards may explode.

Do not mcnerate the system power supply. Heating the power supply to
very high tcemperatures may cause dargerows gases to be emsted and
imernal components may explode

Do not manerate Suorcclastomer seals, O-nngs or valve soats

1-14
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Operating The Spectron 600

2.1  Introduction

This chapier costain the information noeded by the user 1o operse the Specuron
600 Leak Detector and perforss leak chocks on & test object. This chapeer s
proeped imo @iree general divisions:

1 Operator Controls & Indicatons
2 Steting & Operating the Leak Detector
3 Testing Asds & Procedures

While thas chaptor contains sufScient information to operate the Spectron 600
leak detecsor, we suggest that you read Chapter 3, Theery of Operation, prior %o

petrforming any testing. An overall usderstanding of the vanious phases of a lest
cycle will help the opersioe use the leak detector more effecuvely and efficioatly.

1
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22 Controls & Indicators

The following Controls & Indcators are available from the User Pancl ot the top
right froet of the wait (soe Figwe 2-1 for an illetration of the User Pancl).

2.2.1 User Controls

LEAX RATE .
An LED bar graph indicating $e mantissa of the measurod
Jeak rase of the test object. For a full leak rate reading, this
moter is used in conjunction with the Nemeric Display. The
baw praph duplay is in standued cubic centimeters per second
(58 cefsec) or in millibar Beers per second (mBar Vsec).

NUMERIC DISPLAY
A two digit slphanemenc display with two separate functions, as
follows:

1. Duning teating, the display will noemually indicale the exponest
of the current Jeak rate. Foe example, of the leak rae s 3 x 107
sod co/sec, the Leak Rate bar graph will indicate 3 and the
sumeric Ssplay will indicate the sumber 7.

2. The sumenc dsplay peovides eeror codes when a systom faul
occurs (see section 4,10 for a list of ermor codos, Sewr descriptson
and corrective action), During a system fault condticn, the nemeric
display will indicate code EE, the Service Pasel Ervor Coede
sdicance will be lit and the alphanumense display will indcate the
emor code.

TEST PORY
A bar praph that dsplays the pressure at She test port, Scaled
for cither malliToer or millibar. The test port pressure i alvo
displayed in digital format oa the Service Pancl alphanemeric
display.

During leak testing, this indicator will Bght when the leak
measered is less than the programmed reject rato (maxinmss
accoptablc leak rate) and the umit is alwo withs or below
the range of the reject value. The reject rade is set by the
user from the Service Panel (see Section 2.7)
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rate (maximum sccepeable leak rate). The reject mte is
aabythcmtmmem'hdiwcmzh.

When B8, B enit is in standby mode (all valves oxcept the
foreline valve are closed). Pressing the START pushbation
commences A test cyche,

AUTOMANUAL
Price 10 and duning leak teating, Gds momentary swikch allows
the user 10 toggh between Automatic and Manual Rangeeg modes

While Jeak lexting in Manual Ranging mode, eachk press of
d&«hqad«nmmﬁuwmmﬁ»w
tost in the decade (or range) above of below the cwront
M&.WMMWMMW
will cause the unit % sequentially pass Sheosgh oae of more
decados). The numenc display (the exposcet of the leak rale)
willl indicate the change. Also, whes leak testing in the
wmmmmmmum
foece the wail to let in maneal ranging mode, al & decade
higher or Jower than the decade previcusly being tested
(comesponding o the arow key pressed).

During actual testing aad while in service mode, B¢ andio
signal of the usit s always tuned co. The amow keys
dedicated 1o the Audio sectica of the panel coatrol the
volume. Pressing the down amow  key several times (of
mumumnmm)mmm
to an inauditle level. Note that this fenction is also available

when wsing the optional headphones. A connecter for 2 set of
headphones is Jocated wader Bhe bottom rear pancd of e wait

NOTE: The sadio sigaal may be set, if desired, W tngger only
when the leak rate excoods the reject poist. Thas is dooe by
enabling profile swilch 5 ca the A cirosit board Coatact Edwards
Service, or refer 1o Appeadix E for moee information.



In Sundard Mode, The ZERO momentary switch is active
caly during acteal leak testing When pressed, this smit’s
compuier reduces the mesaured leak rate Eaplayed by Be enil
50 2ero within the decade being measwred (g, a4 x 10* sud
ccfvec Jeak rate would now be displayed as a 0 x 10" sid
ocfsec Jeak rate). Thes function Is wsually used when
background bedwm cawsces measurement probless duning
sonativily of lesting 10 two docades (of ranges) below e
zerood decade.

Whea the unit is in Service Mode, pressing the ZERO
momentary switch will woggle e narbomaolecular pump oo or
off, When @¢ ZERO LED indscator ks bt the terbomolecular
pump & ca.

SNFF MODE INDICATOR
When b, the unit has boen placed in the Sraff Mode. When
in Standard Mode, the wmit is placed i the Saiff Mode by
peessing the SNIFF valve momestary switch located ca the
Jeft of the Service Panel. When @ wnit has been placed in
Service Mode, pressing the SNIFF valve momentary swich
opens the Sniffer Valve,

WARNNG!

Never eperate the Spectron 600 in Saiff Mode without the optional
Suiffer Asrembly or withost the standard plug in place on the
Suiffer Quick Connect Fiming (QCF) Running the wwkt withowt
covering the Salffer QCF will conse @ dramatic increase in foreline
pressarve within the wnidl, and will thereby caure the wnily turbo-
moleculer pump to rapidly shut down.

Pressag this pushbution begins a test cycle. Dunag testing,
peessing @e START pushbation again will halt all sesting by
closing all vacusm system valves (except the foecline valve),
This also places $e unit into its standby (wail) mode. Pressing
the START pushbemicn insead of the VENT pashbution elimimates
the chance of the wser inadveriently venting the system (refer 1o
the VENT fusction, below ). The START pushbstton lights when &



Dual fusction pushbetion. When pressed ssomentanly, the
Spectron 600 ks interrupied from ity curvent testing cyche and
placed s standby (wait) mode. The green READY indicator
will light When peessed and beld for a proprogrammed time
(as programmed by the user: factory default is 1.0 second) the
puskbutios initistes an AUTO-VENT cycle and retums the
test poet 10 stmospheric pressere. The delay may be
peogrammed for up 1 999.9 seconds.

Applies or disengages AC power 1o the wnit. Togghiag thas
switch in all @1 is ncoded %0 tum the unit ON o OFF.

222 Service Mode Controls

The following Controls & Indcators are accesmible from the Service
Pasel (the left half of the panel, as shown in figare 2-1).

SERVICE MODE INDICATOR
When lit. the Spectron 600 bas beon placed in Service Mode. The

wnit is placed ia Service Maode by presting e Service Maode
Imeriock toggle located on the upper right side of the circuil
doard, mousted on @ iside of the unit’s rear door,

AMP GAIN
Amplifier Gain. Whes this function is seleced, e
alphanumeric display indicates the setting of the leak rate
amsplificr (1.0 0 10.0).

Theee &fferent gains are used on the wait. The fint, G1,
is used for B wnil’s gross flow mode: the second, G2, &
wsed for the wsit’s reverse Slow mode and the third, GI, is
wacd for the usit’s direct flow mode.

G1 may be seloctod using the SELECT momentary swilches
when the AMP GAIN function has been seloctod. Gain
(calibraticn) of e Spectron 600 is changed by the SET
momentary swilches. Normally G2 sad G3 aee set
sutomatically by e Spectroa 600 during a Tune and Calibratioa
cycle. The G2 and G3 settings may only be aliered only in
Service Mode, The actual sesting may be viewed in cither



Service or Stndard Modes. Note that G is not controlled by

Be Spectron 600 and must be sct by the user. Gl may be set by @he
wser when the Spectron 600 is leak 1eating in the Gross Mode, or
when Se unil is in @ service mode.

ANODE YOLY
Anode Voltage. When thes fumction is selected, e
alphamumenc dsplay indicates the anode voltage of the snil.
In Service Mode, the anade voltage may be alicred
incrementally by pressaag either of the SET momentary
swilches. Note that the other peak voltages associatod with
the mass spectrometer follow e anode voltage setling,
therefore the Spectros 600 can be mamually wned by chanpag the
peak volusge.

CAUTION

Only qualified personne] should attempt to alter the anode voltape
sotting while $he snil is in Service Mode, As staled above, aliering
the peak teming voltages will retuse e mass spectromeier.

Impeoper weseg will greatly effect the aocuracy and reliability of the
Jeak detecuor.

While the wmit is in Standard Mode, peessing either the left or
right SET momentary switches adjusts the unit's peak tuning
voltages either - M) or + 3V, This function is refemed %o &

peak scan and s wsed 10 quickly verify if the mass spectrometer is
peoperly tumed (refer o Section 2.9 for furdher information on

he Peak Scan fuscoon). Releasing evther momseatary switch
revurns the anode voltage of $he snit 10 its prior value.

CAL TEMP
Calibrssor Temperature. When selectod in Standsed Mode, the
alphamsmenic display willl isdicate the current lemperstere of
the calibeator. When selected i Service Mode, the
alphasemerse display willl isdicase the lemperature ot which
the imemal belum reference standard was ongmally
calidveated. This parsmetor may be aliered in Service Mode
(using the SET pushbumons ), however, this setting sbould
oot be alicred unless 4 new calibestor &s iastalied 1n the unit.
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CROSSOVER 1 (Reverse Crosscver)
The alphanumeric duplay indicates Se programemed test poat
prossure needed 10 crossover from the wail’s gross lesting
mode 10 reverse testing mode (when using the optional
external pamp). I a0 cxicrnal pessp is not connected to the
unit, the crossover seipoiet s e pressare neoded Lo cronsover
from the weit’s roughiag mode 1o the revene testing mode.
This parameter may be altored while the unit is in either
Sundard or Service Maode, by esiag the SET momentary
switches (Max. Crossover 1 & 2000 mTorr; factory defask «
500mTorr)

CROSSOVER 2 (Direct Crosscver)
The alphanumeric display indicates the prograssmed lest port
prossure peodod W cressover from the unit's reverse testing
mode W its fine (deect) tosting mode, This parameter may be
altered while e unit is in cither Standand or Service Mode,
by using the SET momentary switches (Max. Crossover 2 » 75
m Toer, 6000, 150 mToer, S0OT. Factory default » 25 ssTomr).

Sovon delays are available and may be set while the unit is in
Standard mode:

D1/Fine (Direct) Crossover Delay: The time delay afler
Crossover 2 has been reached and the osset of Fine
(Digect) Testing. The Spectron 600 stays in Reverse Flow
Testing during this time. The factory default is 1.0
second: the paramncicr may be set between 0.1 1o 9999
seconds. Note that if the Spectron 600 is set for Manual
raeging i the 10 range, the unit will romain i e
roughing state for the time set in DI after Crossover 2
has been reached.

D2Direct Rough Valve Close Delay: When Crossover 2
has been reached, the Rough valve will remain open for
this value sad then close. The factory defaslt 1 0.1
second; the parameter may be set betwees 0.1 10 9999
scconds. If D2 is st 10 999.9 secoads, &e Rough valve
will remain open for the entire length of the tewt cycle.



DM Vent Delay: The amoust of time sceded 80 bold Be
VENT pustbution before the venting cycie begias. The
factory defaalr is 1.0 seconds; the parameter may be set
between 0.1 10 999.9 seconds.

DN/Vent Durstion: The amosnt of time the vent valve
willl stay open after the uest’s purani gasge indicates
aumosphere has boen reached. The facsory default is 1 0
second. the parameter may be st botweon 0.1 00 9999
seconds. If DM is set 10 999.9 scconds, e Vent valve
will remain open ust] aeat test cycle is stamed.

DEMinimum Gross Testing Time: Sets the minsmm
amount of time that the Spectron 600 will remain s the
Ciross test mode, Prevents wail from asto rangiag

and crosseag over into Reverse flow mode before a gross
Jeak is detecned. Useful when testing large parts @t may
have koag belivm response time May be set from 1.0

30 999.9 seconds; the factory default s 1.0 second

Dé/Minimum Reugh Time: Specifies minimsm amosat of
time that Spectron 600 willl remain in Roughing state befoec
crossing over inlo 3 leating state. Useful for testing parts with
Bigh pas koad wiich requise extended pumpeng. May be set
froe 1.0 w 999.9 seconds; the faciory default is 1.0 socond.

D7/Reverse Rough Close Delay: Koeps cuternal

Rough valive open for specifiad smoust of tume after
reverse Now valve has opened. Ounly active on saits
equipped with external Rough valve opton. May be st
from 0.1 to 999.9 seconds; the factory default s 0.1
socond. If set o 999.9 seccads, extemnal Rough valve will
remain open for entire duration of reverse flow lesting.

NOTE: In Service mode, Bhe delay fusctica displays:

D1: the cwrrent software version stored in flash memeey (e,
FLASH 4.3)

D2: the current software version stored in ROM (e g,
EPROM 1.5)



DM Seves Rasge oloctrical offsets; the value is expressed as a
fraction of a volt (e.g., 0.00xx).

D4: Tea Range clectrscal offsets; the value is cxpressed a8 3
fraction of a volt (e.g.. 0.00xx)

Shows DS value.
D6: Shows D6 value.

D7: Shows D7 value

Emission Current. Indicates e filament emission cument.
The alphanumenic &Esplay will indicate the current I mA. A
sormally operating filament will have an emussion current of
SerA, as regulated by the filament control cecuit.

ERAOR CODE
This function amomatically appears after aa crror has oocurred

with the unit. When an crror occury, the usit sstomatcally switchos
10 Sis fuscticn, the LED corresponding 10 e function is Uit, and the
alphansmeric display indicates the ervor code. The unit will

doplay the code until the problem is resolved. This function

is also selectable when using the SELECT momentary

switches on the Service Pancl. If i Standaed Mode, and thas
function is selected when a system crroe has not occured, the

word NONE will appear on the alphasumersc display. In

Service Mode, selecuag this function will duplay the cerrest de.

FIL CURRENT
Filament Current. The alpbanumenc dsplay indicates the
flamees supply cerrent, in D.C. Amgs. The saniesum current

is 6 amps.

Foreline Presswre. The alphaaumeric Ssplay indicaes foreline
pressere. May be &splayed in malliToer or mellibar. The
sclection of usins 1o be displayed is made by a blue toggle
swich located undomeath the Service Pancl, The swaich is
sccessad by opoaing the front pancl aad is mounted on Be

e



HIGH VACULM
The alphasumernc &splay indicates pressure in the high
vacuum section (the area surounding @e Silament within the
spectrometer hossing), If @ snit’s filament has been tumed
off, & Saplay will state OFF, otherwise the display
indicates the high vacuum pressere (n either Toer or bar. The
sehoction of units %0 be displayed is made by a blue loggle
wwilch Jocated endemeath the Scrvice Panel. The switch is
accessed by opemsag the froat panel aad is mounted oa the
cizcuit boaed located and attached directly under the Service
Panel If the uni is ia Standby mode, Be alphasumens
occuns, the unit 1 chocking systems offscts and sol mesurning
hi-vac pressare.

INT CALIBRATOR
Internal Calibrasor. [n Standard Mode, this function displays the
current temperature-compensated value of @e intemal calibeator.
This parameter may not be changed, siace tis vadue & derived from
the leak rate value of the intersal calibrator. In Service Mode, the
alphasumers: doplay incales the leak rale vadee stored i the unit's
compuier for the interaal calibrasor. This parameter may be akered
caly in Service Mode, by usiag the SET momentary switches. This
parsmeter should caly be changed when the internal calibrator has
boen replaced.

LEAX RATE
The alphanumeric display indicates the actual current leak
rate. Meassrement is i eviher sid oofsec o mallibar liteefsec.

REJECY POINT
The alphanumenic display indicates the programaned Icak rate
valec for the RopectVAccept indicator (the setpoint that
adicates if e test object s below the maximum acceptable
beak rase). Thes parameter may be altered only i Stasdard
Mode, by using the SET pushbutions. In Service Mode, $his
function is used %o indicale the spead of the tarbomaolecular
pump (the alphasumeric &aplay indicaies the percentage of
the pump’s rated speed).

an



TEST PORT
peessure of the test port, May be displayed in salliToer or
mallibas. The sclection of units 10 be Esplayed is made by a
blue soggle switch located wnderncath @e Service Pancl. The
swilch Is accessed by opening the front pancl and is mounted
on the curcuit board locatod and atached &eectly under e
Service Pancl

Total Hours, In Standand Mode, the alpbaaumens display
indicates the 1otal number of hours Be wnit has been in
operation. In Service Mode, the display indicates the time of
day. The time (a 24 hour chock) can be alicred by suag the
SET arrow keys (10 select by, min, sec.) and the AUDIO
arrow Keys 80 sct e sew lime for The it

Up/Down Ammow Keys. Momentary switches that allow the
ey 10 seroll through the sixices functons located on the

Service Penel The LED next 10 ecach function indicatos that
the function has beon selectod. The fusction's curront
readout, measurcmendt, ofc. i displayed oa the alphasumenc
dnplay.

ALPHANUMERIC DeSPLAY
Eight character diplay. Used 10 indicate messages as well as
the status of the sixteen selectable functions oa the Service
Panel (froms AMP GAIN 10 TOTAL HRS). An LED neat %o
the function indicates that the function bas boen selocted,
while this displary indicaties 38 current Atalus OF MEAsUrCEeat
The display also indicates Ervor Message Codes (see Table 4-1
for a list of Esror Codes).

Up/Down Arrow Keys. Momentary switches that allow the
wet 1o increase or decrease the value of the setable
functions (AMP GAIN, ANODE VOLTAGE, CAL TEMP,
CROSSOVER |, CROSSOVER 2, DELAY, INT
CALIBRATOR sad REJECT POINT).
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Flament ON/OFF. Momentary switch. When the unit s in
Service Mode, pressing this switch will soggle the active
flament on o off.

When the usit is in Staadard Mode, this switch alwo oggies
the active filament oa or off. However, whenever the unit is
in Standard Mode. the fikament may be tumed on oaly when
the high-vacusm section has boen sefficiently evacuated (a
determined by the Spectron 600's compuier). The filument may
never be tarnad off while the Speceron 600 55 i a sesting mode.

CAUTION

As described above, in Service Mode, the spectrometer’s fillawsent
may be turned on or off af any time. In this mode, care should be
saken so moke sure thet the high-racuum section has been pumped
down. If the fllamens (s turned on when the high-vacwwm section
is @t or near atmosphere, the fillament will guickly burn owt.

Filsment | or 2. Momentary Switch. By prossing $hes swaich,
the user is allowed 10 wgple between Flament | and 2. A
prees indicator sext to the 1 o 2 cn this switch indicates

that the respective filament is working peoperly. i a red LED
appears aaxt 1o the 1 or 2 oa the swilch, the fikemest i

malfunctionag.

Momentary Switch. Not active in Standard Mode. By
peessing Bis switch in Service Mode, the user is allowed o
toggle between air equivaloat and belium beak rate readings,
The LED next 0 the HELIUM o AIR kabels indicates which
standand is active.

Momentary Switch. Not active in Sundard Mode. By presaing thas
switch in Service Mode, the user s allowed 10 toggle between Mass
1 o Mass 4 belium sening volages. The LED sext to the 3 or 4
indicates for which e Spoctron 600 is tused

1



CAL CHECK

223

Caldeation Check. Momentary Switch. Active only i

Standard Mode. Prossisg this swilch sllows the wser 10

initiate the usit’s calibratioa check saguence in congenction

with the Spectron 600 internal calibrator. See Section 2.9 foe a full
description of the Calibration Check function.

Caliteate. Momentary Swich. Active oaly M@ end of 2
Caliteation Chock seqacace. Presiing this switch allkows the
user 10 mitade the unit's Awmo Calibeating function (whes
using Masa 4 helium). Note that tis fencton uses the unit's
imtcrnal calitestor. The LED om the switch is lit while thas
soguence s in progress. See Section 2.9 for a full description
of the Calibration fenction,

Momentary Switkch, Active only in Stsadard Mode. Pressing
s switch allows the user 10 imitiate the unit's Ao Tene
soqeeace in cosgunction with the unic’s mtormnal calibratoe.
The Spectron 600 computer sebsequently adjents the detector s
voltages for maximen sensitivity. The LED on @he switch is
lit while this sequence is i progress. See Section 2.9 for a
full descripica of the Tene functon

Rear Panel Connections

The commectons that ase Bated bedow allow the Speceron 600 10 interface with
various external equipmsest. An (llustration of these rear pancl coanectons s
presemted in Figare 2.2, All of the connectons are located on he rear of S el
below the rear panel (from left to rightx

This port (a quack-connect fitag is amached 10 the port) is
used 10 conmect 10 Edwards external saiffer peobe, When the
sailf peode is not connected to the unit, a pleg (peovdad)
should be covening the connector whenever the snil is

operating.
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Figure 2.2
Spectron 800 Rear Parel Connections



A standaod 14" bulkhead comnector. Allows the user 10

connect Ni to the pusge fitting on the mechanical pump o 10

the vacucem system vent port. Mest be intermally connected by

the user. Refer 10 the N: kit instructions mcheded in the installation
kit for N connection informaton

EXHAUSYT LINE CONNECTOR
A staadard 18" bulkhead connector. Allows the normal
exhaust that the Spectron 600 produces duting testing %o be
chasnclod disectly 10 & userpeovided exhamss system.
Standaed 35" tebing is used botween the detoctor and the
exhaust syssem. Must b isternally cosaecied by the wier.

HEADPHONE JACK
A standard mini audio connector, Allows the user 1o Listea 1o asdio

tooes. The sedio tones indicetes leak status - the higher the
lone, the lazger the leak. Most useful in nolsy eavircaments
when the audio volume of the uset i not lowad eacugh for an
oporator 10 clearly hear.

Double mini basasa jack. Allows the use of a chant
recarder, or sissdar device, to moaitor leak sesting as it
progresses. Provides a 0.5V DC cutpet correspondiag 1o the
leak rate mantssa of 0 0 10 (ic., 2V sepresents 4.0 x 10r).

EXTERANAL ROUGH VALVE CONNECTOR
A standand $-pin Molex consectoe. This port allows the
conmection of the exteraal roughiag opaon 10 the Spection &0,
With the exseraal roughing opoion, the sait’s gross teatiag
mode (10 x 107 0o 1 x 10 sid ocivec) is automatically
availadie. The connector has 2 sensing line ai is eagaged
and Geon monitored by the Speceroa 600 compuier whenever the
extersal rough valve is azached 1 the connector.

MANDMELD REMOTE PONT
Allows the handheld remote costrol 0 operale B¢ Spectron 600

Most of the feateres of the User Panel see duplicated on the
remote coatrol. Specifically, the remose control has an LED
bar graph and numeric display indicating the measured Jeak
rane of the test object, switches 10 sclect between Auto/Mansal

naging, wp/down amow keys for ese duting maneal rasging, 3
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START butioa as well as a VENT bemoa. The post itself is »
fowr wire RJ-11 wlephone-type comnector. The remote is ilBestrated
= Hgure 2-3,

AS-232C PC RENOTE PORT
Allows & remote Compuier 1 operate the Spectron 600 in Standard
Mode and w record the leak ratevesting resules of every leak
rate meassrement cycle. The port stself is a standard RS- 232C
consector (DB

PRNTER PORT
Allows a standasd pes PCcompanble peister cabde (DB2S) wo
be comected 10 the wait. The printer Is used %0 document the
Jeak rateivesting ressits of every leak rate measscement cycle.
The data sent %o the priater is encoded with the time aad date of
e measurement 5 well as the tessed Jeak e, Accept/Reject
indication sad Reject setpoint. The data is peinted in a
columnar format so that it may be easily compared. Lasformation is
sent to the printer whenever e saer termisates the test cyche by
cither pressing the VENT pushbunca of by peessing the START
peshbunca a secoed time. -

POWER INPFUT MODULE
Allows AC power 10 o connected %o the Spectron 600, A standard

pheg/cond is used,

Two fuses ae installed in a removable Bolder kocated 10 the right of
Be AC power inpet (see fig. 2.2). Release the holder by gently
pushiag in the tab oo s left side, Refer %0 page 1-10 to determine
your unit's power reqeirements and appropriale faac ratisg,
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23 Starting the Spectron 600 Leak Detector

The Spectroa 600 is stanted from the User Panel simply by pressing the ONYOFF
(LO) switch. During the S-minute Stact-Up mode, the following will coowr
within the unet;

1 The unit will activate a sell-Sagnostic routine.

2 Tho!o«l.im awca will be pemped down.

3 The turbomsolecelar pamp will spin up 10 its rated speed.

4 I the fSlament was on when Se sait was last tlumed off, &e
filameont will be on agaia ot the end of the start-up smode. If the

flasncst was off when e enit was terned off, the user will
have 1o press the FIL ON momentary switch 10 tsen o the Slamen.

NOTE-

During the ssart wp procedare, i LEDS on the User Paned will be tessed

by being seguensially i After the LEDS are tessed, the Leak Rase bar groph
display will show the tarbo 1pead increasing 1o full speed, and them will provide
& countdown &0 completion of stan up.

When the Start-sp mode has beea completed, the Awmomatic Rangisg indicasor
will be 1, the test port mestarcment gauge will be activaced, and the READY
light indicator will be Bt

Pre-Testing Start-Up Procedere:
Enswre that all connections are secure and all wtilities are avallable, Check that:
* AL power is connected,

*  Abchinm supply source is ready asd avadabie (whon
applicable).

*  There is a sufficest supply of oil in both the internal and
external rough pumps (600T oaly).

¢ All exieroal acorssories are propetly consected.
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24 Loak Testing

NOTE
Refer 10 the 600D addendum for loak sext seguence information specific
1o the 600D

Leak testing is most often performed on @e Spectron 600 by comnecting a test
cbject 10 e Jeak detector test port. The wmit’s leak detector sest port is located

on the top right of the Spectron 600's Bousieg.
Vacuuss Testing:

Treough the use of the detector's mtemal reugh pumg (and exsernal rough pump,
i 50 oquipped) the test object is evacuated Osce accomplished, the ares of the
teat object seapected 80 Bave a Jeak is sprayed with helsam gas. As the helium
(and other gaves) pass through a Bole in the test object and are collectod by the
uns:

I The gases eatering the it are ionized (positively chasged)
2 Helium molecules ace separated from all other gas molecules

3 Helium joss will then sarike the collecoe plate causing as
clectron Sow equivaleat 10 a minute current, which is measured
sad amplified so that the measuromont of the leak is displayed
on the User/Service Pasel.

An alieenate commonly used method s 10 test an obgect pro-fillod with belium
s The tes1 obyject is placed in a test chamber which is evacuated and tested (s
above). The Spectron 600 sebsequently displays $he messurement of the leak oo
the User/Servics Pancl

The procedure for heak testing an cbject in tho Spectron 600 (withost an extersal
pump connected) is as follows :

i Cosnect the test object o the 1est port located at the wop of the
Specteoa 600.

Press @e greca START pushbunion

v

3 The roegh valve immediately opens, Gases are evaceated froe
the test object (the obgect is pamped dows).

>0



When the lest port pressre reaches Crossover | (1,000 mToer
macimum), the reverse/Toreline valve opess. The green stan
swikch illussinates.

If a vacusm testing procedere is underway, spraying of the test
object with heliwm should sow comunence.

Leak testmg bepas in the 10 std co'ses range.

The uset will contiane 10 search for a Jeak, rasging downward
until it reaches the 10* sad oo/sec range.

1f & beak is still not found. the unit will astomatically begen finc
(darect) oating. The rough valve willl close, the fine valve will
open and the leak detector will rage downwand 1o the 0™ sd
oc/sec range. If the test port pressure is above Crossover 2

(75 mTosr macx, 600T; 150 mTorr max, 6000), the unst will retum
0 & roughing stale, then will again test when Crossover 2 has
beea reached.

I & deak is not found, the unst will continue o test at this level
until the VENT pushbetion is pressed. If a leak is fosnd, She
urit will range spwaed %0 the proper range. The unitl stays in
direct mode whes rangiag spward ustil # reaches the 107 range,
where it crosses back o reverse mode lesting.

VENT puabibution (the defaslt i foe 0.5 second o may be
prograsumed by the user - the D3 time interval) closes all
vacuum system valves except for the foreline valve, opens the



25 Operation With an External Pump

NOTE
Refer to the 600D oddendum for leak tear operational information specific

the 600D
]

2

Connect the 1est object 1o the 1est port.

Press the greea START pushidation

The external rough valve immodately opons. Gases are evacyased
from e test obgect (e cbject is pumped down)

As 5008 as roughing has commenced, the gross valve opens.
The green start switch iBuminates.

Leak testing begims in the 10° ad colsec range.

I & vaceum testing peocedere is underway, spraying of the test
obgoct with hellum should now commence.

If a gross leak s detoctod the unt will range up 10 the appropwiate
decade, while the teit object continues 10 be pumped down.

i po Jeak is found and the test port pressure bas reached
Crossover |, the umit will begin intermediate  (rovense mode )
testing. The extornal rough valve sad gross valve will chooe, the
imternal rough valve will open and the Jeak detoctor will raage
dowarward from the 107 sud co/sec range o the 10* sid co'sec range.

I again a beak is not found and the tost port pressare han reached
programmed Crossover 2 peessure, the internal rough valve choses,
the fine valve opens and the unit rasges 1o the 10~ sad oofsec nge.

The wnit will continue 1o test ot s devel snloss a beak is found
or until the VENT pushbution is pressod

When leak testing has boen completed, pressing and holding the
VENT pushbution (the default is for 1.0 second or may be
programmed by Be user - the D tme mterval) closes a8
vacuum system valves except for the foreline valve, opens the
vent valve and vents the test port and teut object,



26 Sniff Testing

Saaf! Testing s performod by checking for escaping holem in a test object
alrcady Sllod with holism gas. Sraff louGag is maiqoe in Sat:

1 Leak desection is performed through a small onfice (2 smfler
peobe) that is attached %0 tubing that is then commected 10 e
leak detocion, and

2 The test object ssell s not evacuated dening tosting.

By passing the sniffer probe over a suspocied leak, outflowing helium from the
teu object is drawn inlo and messured by the systess. This type of lesting s most
usefiel when testing lasge objects (e.g., luge tanks) or when testag items that
cansot withstand intemal vacuum. Note hat thas type of testing is the beast
seasitive the Spectron 600 performs, a sniffer probe ultimately draws = some
surrosnding air which acts to dilete the holiom leak tracer. Also note that
wnilfng is peimandy » qualitative form of lesting rather than a Quantitative test, it
i best used for locating leaks rather than measuring them

The procedure for Sniff Testing is as follows:

I Remove the plug thas covers the salffer port. Inssall the soaffor
assembly.

2 On the Service Panel press the SNIFF momentary switch. The
Seaffer indbcator Bght is sow e

3 The Automatic rasging mode indicator is also bt If e masual
ranging mode is scodad, press the Automatic/Manual Rasging
Bulion and set the cxpectod leak rate range with the amow keys.
In either case, the unit will be able to test leaks withia the 10 %0
10" sid co'sec range.

4 Proas the START pushbution. The Glsmest will be momentanily
extisguishod while the sniffer is evacusied sad the Spectron (00
Crosses over into saifSag mode.

S Whea the green Stam light is illumssased, the unit is ready foe
testing. Using the prode, examine the test object for heaks.



2.7  High Sensitivity Power Sniff Testing
High Seosttivity Saiff Testing is semilar o the sniff sesting peocedere (above)

except:
1

2
3

The staff probe and sacmbly is comected teough the tost port
instead of 4 dedicated “seif!™ port

Uses the Reverse flow mode rather that the Saiffiag mode.

The procedere for High Sensitivity Saiff Testing is as follows:

Remove the NW2S blank $hat covers the test port. Install the
saiffer assembly with the NW2S adapeor.

Make sure that the Spectron 600 is i the Standard mode, not the
Seafl mode.

Seloct cither Aumomatic or Masual ranging. I Manwal raging

is choses, set e Spectron 600 for the 10* range or higher: do mol sct
it for @ 10 range. In cither case, the unit will be able 10 test

Jeaks within the 107 %0 10" sd ccivec range.

Pross $e START peshbeton. If the wait ks set for Automatic
rasging, it will range down 10 the level of Se ambeent helises.
This background may be “zeroed out”™ for high senstivity
seaffing by pressing the “ZERO™ pushbation),

The unit is now ready for testing. Using the prode, examine the
text object for leaks.

The

Spectron 600 will remain (n the Reverse fow mode when sxiffing

theough rhe rest pors. The pressure in the mifffer probe will prevent the
it from crossing over into the Direct flow mode.



28  Shut Down Procedure

The Spectron 600 may bo shit down o asy time by pressing the onfoll (RO)
swilch 10 the off (0) ponition. The usét sstomatically ensures that the vacuum
systems and system electronics are properly powered down. Turs off all peripher-
al equipmcat (1.2., extemal rough pump, prnler, ok, )

29 Setting Test Parameters

This section describos the testing parameterns that may be moddied by the user
before and during actual leak testing, the fenction of the parameters and cxactly
how Bey may be adjused. For most of the following test parameters, B factory
Sefault seotings willl be more Ban sufficent. However, specific tests may evente-
ally roquire changes in these scttings in ceder to optamally ssanch any unigee
roquircments of B test objoct.

The adjustable tost paramectons consest of vanioss methods for the seloction and
timang of the opening sad closing of the Specwron 600's vacusm system valves
(5 coatrolied by the system compuser). The purpose of those timing adjust-
ments and thelr settings are explained below. Please adwo refer to Chapeer 3,
Theory of Operation for ferther information.

Setting Cressover |

The Spectron 600 has two specific aad impormant segpoints while beak sesting
During testing, as the walt ranges downwand, differont tosting modes arc
required. Crossover | is defined as the setpoiat (9 point dering pump down)
where the unit switches from its “Gross Mode Testing™ 10 “Reverse Mode
Testing”. All Gross Mode testing is performed i conjusction with the optional
external pump. When usieg an extersal pump, the unst dctermancs that the deak 1s
ssaller @an a “pross” lesk, the external roughing valve s closod and the unst's
testing mode “crosses over™ into intormediate or reverse Slow testing. When the
wanit is used without an external pump, “crossover™ is e point wien roughing of
the teat object ends and reverse mode estiag begss.

To reset the Crossover | parameter:

1 Pross cvdhor SELECT arrow key sntil the groen indScalor next
8o the Coosasover | is liL

2 The Sexvice Pascl alphasumenc Saplay will display a number
ep 10 2,000 indicating the crossover setpoust b mill Toer
(i Toer) or millibar. One mTorr s oqual 0 | x 10" Torr. One
milibar (mbar) is equal 10 1 x 107 bae. The defandt vadee i
500 mToer.



3 To alter the Crossover | setpoint, press esther of the “SET™
amow keys, The alphaneseric display will change cither Sown
or up in correspondence with the number of keypresses of the
left or right ssrow keys. If a user tries (o alter a setting outside
of its allowed raage, the piczockectric beeper within the unit will
emit a short sound. Once B Crossover | entry has been
adterod. it will remain at the new sectng until it is aliered coce
agwn. If 1eating is imerropeed by an ERROR 01 or ERROR 05,
Crensover | has been set 100 bigh for @és application and showlkd
be lowered.

Setting Crossover 2

The second “crossover™, Crossover 2 is defined as the setpoint (the point during
pump down) where the unit switches from ity “Iatermediate (Revorse) Mode
Testag™ 10 "Fine (Direct) Mode Testing ™ When the wnit detormines that the Jeak
is smaller than an “intermediate™ leak, Be fine valve opens, the ssternal rough
valve chosos and the unitl “crosses over”™ into B (or direct) flow Lesting.

To reset the Crossover 2 parameter:

1 Press cither “SELECT™ momentary switch until the green
indhcator sext 1o the Crossover 2 is it

2 The Service Mode alpbanumenc diaplay will dusplay a number
(between 1 and 75 for the 600T, 1 and 150 for the 6000)
indicating the crossover segpoint in malliToer
(mToer) or millibar. One mTorr is egual 4o 1 x 10" Teer. One
meilibar (mbar) is oqual to 1 x 10" bar. The default crossover
valee is 25 mTor,

3 Toalter the Crossover 2 sespoint, peess evdher of e “SET™
momentacy swilches. The alphanumernic dnplay will change
cither down of wp In comespondence with the sumber of
keypeesses of the beft or right amow keys. If & user ties 1o alier
2 seming owtsde of its allowed range, the peezockoctrc boeper
within the unit will essit o short sound. Once the Cronsover 2
eatry has been aliered, it will romsio at the new setting watil it s
alered coce again. If teuiag is imervupesd by s ERROR 02,
Crossover 2 has boen set 100 Righ for Sis application and should
be lowered It may alwo belp 10 increase the “DI1™ parameter,
“Fine Crossover Delay.”



Setting the Accept/Reject Point

The AccepyReject setpoint is the designaled leak rate value Bt indicates
whether or 20¢ the leak rate of the test object meets of fals & predefined
maximum beak rate standard. For example, if the acoepaireject seqpoint has bees
st 00 5 x 10" sad ocfvec, any tent object that has a beak rase of less ®an $ x 10
sid ocfsec would (2] Below the setposat (into the sccept acea). Coaversely, any
test object that has & leak mte of $ x 10" sad osec or greater falls into the prode-
fined reject leak rate arca.

To set the AcceptReject setpoint:

1 On e Service Panel Press either “Select™ momentary swiich
until the green iadicaior pext %0 the Reject Point s lic.

2 The Service Mode siphanumenc display will display the carrent
AccepURepoct setpoint.

3 Vo alter the Accept/Reject setpoint, peess cither of the “SET
momeatay swilches. The diphanumeric display will change
cither Sowa of up in corespondence with the number of
keypeesses of the left or right switches. If a wser tries 10 alter 2
setting outside of its avaiiable raage, the piezoclectric beoper
within the sait will emit a shoet sound. Once the AccepUReject
eotry has been altesed, it will remain at the new setting wand it is
altered once again.

Delay Settings (Valve Timing Settings)

The Spectron 600 provades the user with the capability 10 set e imervals
botweon Bhe opeaing and closing of certain vacusm system valves. This allows
B wser 10 cusiomine leating cycles o the ussque reguirements of any test obgect.
In ceder 10 properly optimize testing procedures, we recommend that the
Spectron 600 operaor review the third chapter of this masual, Theory of
Operation, prior 9o altenng the defasie valve Bming settings.

The Valve Timing Schessatic (illwserared in Figure 2.4) displays @e relationship
between the opening and closing of Se aternal vacuum system vaives. Also
displayed in the schematic are the user-adjustable time delays of the rough, fise
and ven! valves and bow they impact the test cycle.
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The ways in wiach delay sestings may be wsed 10 benefit cortan tosting condi -
thoss are described below:

D1Fine Crossover Delay: Occurs after Cronsover 2 has been reached and
refers 10 Be delay (in seconds) between the ausament of Crossover 2 and the
oaset of Direct (Fine) testing (the opening of the fine valve). With DI af the
factory dofaslt sctting (1.0), the Fine valve will open 1.0 seconds afler the
Crossover 2 setpoint has boen reached, the Speceron 600 remadns in Reverse flow
testing for the durason of D1.

Note that of the Specwron 600 is set for Manual nnging on e 10* range, the unst
will romain in he roughing state after reaching Crossover 2 for the durstion of DI

The abiliny 10 delay the actual crossover & usefal for lesting objects preater than
one Mer or when the test object has a high outgassing rate. The addwonal
roaghing of e test objoct prior 10 opening Be Fise valve roduces the possibility
of 3 crosasover (pressiare) burst and kmits the chance of burming out the mass
spoctrometer filament. D1 may be set from (L1 10 999.9 seconds.

DIDirect Rowgh Valve Close Delay:  Occurs when Crossover 2 Bas been
reached; represents the amount of time (in seconds) that the Rosgh valve
remains open afler the Fine valve opens (e Rough valve neods 10 be closed so
Bat Fine Testing may occur). With D2 at the factory defauk setting. the Rough
valve closes 0.1 second after the Fine (Darect) valve opens (1.2, after Crossover
2 setpoint ba boen reachod). D2 msay be set from O] 10 999 9 seconds.

If the test objoct has a large volume, or e test matenal prodeces a largor than
normal amount of cutgassing, it will probably be helpful %0 morcase s delay
Banit in onder 1o limit B pressure barst thit occun dering crossover.

D3fVest Delay: The Vet Delay is the period of time (in seconds) that the
Spectron 600 operator must hold Sown the “VENT™ pushbution before venting
of the sest obyect will proceed. The delay is wseful %0 prevent acoidontal venting
of the system. The factory default for D3 is | 0 seconds. This duration is usaally
sufficsent 10 prevent accadental sctivation of e veat cycle. The vent delay may
be programmed from 0.1 %0 999.9 seconds.

Di{Vemt Duration: Veot Duration refers  the amoust of time (in seconds)
that the Vent valve willl semain open afier the test port parani gauge indicates that
mmosphere has bees reached. DM is adjustable betweca 0.1 30 9999 seconds (the
factory default setting s 1.0 seconds) allowing the operator 10 optimize e
venting of 3 partcular test object.

3



DAMinkmem Gross Testing Time:  Sets the mimmum amowst of tme that the
Spectron 600 will remain in the Gross test mode. Operasce adjusts DS %o prevent
usit from aulo raaging and crossiag over inlo Reverse fiow mode before a grows
leak is detected. Useful when testing large parts that may bave koag helium
response time. DS can be set feom 0.1 00 999.9 seconds (the factory default
setting is 1.0 seconds).

DéMisimum Rough Time: Specifics simimunm amount of time that Spectron
600 will remain in Roughing stale before crossing over inlo 3 ieating stalc.

Useful for testing parts wigh high gas Joad which regesre extended pussping. D6
can be set from 1.0 10 999.9 seccads (the factory default setting is 1.0 seconds).

D7/Reverse Rough Close Delay: Keops extemal rough valve open for
specified amosat of time after reverse flow valve has opeacd. D7 can be et from
0.1 10 999.9 soconds (if set 10 999.9 seconds, extornal rough valve will remain
open for entire duration of Reverse Flow testing), The factory default setiing for
D7 is 1.0 seccnds. D7 is active only on usits oquipped with the external rough
option.

Changing Delay Settings (D1-D7)

All delay settings may be akiered by the operator via e Spectron 600 User
Panel using the same basic procedure, as follows:

I On the User Pasel, press either SELECT momentary swich
watil Bhe green indicator next (o the word Delay Eghts (see User
Panel diagram, figure 2-2).

2 The alphanumenic display will show e first delay parametes,
D1 and the currently selected delay interval for DI (for
cxample, a dsplay of D1 0.5 S indicates that the Feae Crossover
Delay is set 1w 0.5 seconds).

3 The delay interval can now be increased or decreased by

4 To display D2 through D7, contisue pressing the same SELECT
momentary switch; the indicator light will aot move o the acat
function (in this case, EMISSION) until all seven delay
parsnciers have beea cycled. When the desired delay parameter
appears in the alpbasumenc dsplay, # can be adjusied s in Step 3.



2.10 Setting Additional Parameters
Amplifier Gala

When this function is selected, the alphasumeny: display indicases e gain
seating of the leak rate ampifier (from 0.1 to 1000 The amplifier gae is the
multiphier wsed by $he computer to compensate for changes i sensitivity of the
mans spectromcter, The user will osly use this fusction whea calitvating using 2
known extemal leak source or when unable 10 otherwise property calibeate the
unil

Throe separate pains are available:

G refers 10 @ gain while the it is in gross Slow mode
G2 refers 10 the gain whale the wait is in reverse flow mode
G refors %0 e gain whale the wil is in direct Sow mode.

To alter the Avplifier Gain semings:

I Whik in Service Mode, peess cither SELECT key on the User
Pancl until the indicaicr light beside AMP GAIN is illuminated.
Coeatinuisg 10 peess the same SELECT key will display each
pain parameter (G1 - GI) in sequence before the indicator
moves 10 the neat function (m this case, ANODE VOLT).

2 Whea the desired gain parameter is Saplayed, press cer the
Jeft oc right SET key 1o decrease or increase the Amplier Gain,

NOTE
G (Gross Miade gain) may be set in the Stzndard mode when

the Spectron 600 is leak testing in 2 gross mode range.

G2 aad G3 aro pormallly set by $e wnit’s compater so o may
propexly calibeate the unit. When in Service maode, If the operaoe
changes the gain, the calibention will no Joager be comect. However,
G1 is always ses by the user.

Anode Voltage
Displays the asode voltage of the mass spectrometer source. When this fenction

is selocted while ®e unit is in Standard Mode, and on subsoguontly prossuing
ather SET momestary switch, the Peak Scan fusction willl be activated (sec

an



below). When the wmit is in Service Made, pressing either of the SET swikches
alters the umit’s peak voltages and allows the user to manually tune the mass
spoctrometer

Heliva/Air Measurement

This toggle switch allows the user 10 select esther alr equivalent or helium leak
rate readings. This fenction is caly available @ Service Mode.

Maw 34 Helium

This togghe switch allows e Spectron 600 10 switch between Mass 3 and Mass
4 tuning voltages. This fusction is only avalable in Service Mode.

211 Test Akis & Procedures
Using the Handbeld Remote

The controls and sadicasoes of the Handbeld Remote inclade ®he Jeak ralc mea-
surement displays, raging functions, and the St asd Vet functions. The
remone Itself is physically astached 10 e enit, via & cothed cable that =
connected %o the Remote Port, Jocated below the rear panel of the leak desector.

The remote is anomanically activased when comnected % e Remote Port. Note
Dt wse of the handhedd remote docs not ia asy way effect usage of e User
Panel nor the remote computer (if installed).

Aute Zero

The “Aumo-Zero™ or "Zero™ feature, activated froes the User Panel, allows e
unit’s operator 10 tost with the presence of resideal helium. Pressing the ZERO
betton will cancel cut the measuremsent of any helium prescat i the vacoum
system or fest object (the uait will deplay the amoust of helium above the
“rerocd ou” amouat).

The Zevo function works is all test modes (Gross, Intermediate and Finc, asd
alo when using the Saiffer Assembly). When activated. holiem prescot and
being measured in the vacuum system is “zovoed” ost on the leak test gauge
graph sad therefore not counted as part of the test.

When the Zero feacton has boen activaled, leak test measuroment 1s aulomals -

cally restricted %o one decade below e range active when the Zero bution was
pressed. When ssto-cangieg, the oalt will automatically stop cac docade below
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the poist when Bhe Zero bution was peessed. When manually maging, the uns
willl emit & shoet beep whenever e user atiempis 0 range more than oae docade
below the point when e Zero bution was pressed.

Note St when the Zero function is activised, it does not mhibit raging wpwasd
during sesting. The Zero function is cancoled at the end of a test cyche (Lo when
the VENT btwtton is pushod); it cas abw be cancelled by halting the test cycle
(pushing the START bution a second time).

Peak Scan

Peak Scan is a fenction the operator of the Spectron 600 can use 10 quickly
verify that the usst 1 operating correctly. By using this function whele in
Standard Mode, e wier will be abie 10 ascenan whether the leak rate indication
Is due 10 either helam or is the result of a poorly tesed spectrometer.

By chanpsg the function on the Service Panel 10 Anode Voltage whale sull in
Staadard Mode, and by Bea presting either the keft or right SET bunioss, the
user will lempoearily alier the specuometer peak umag voltages either - 30 or
#30 volts from Besr prior posstion (releasing either button will retum the
voltapes 10 thew normal condion). M this is done %0 an optimally tused spec-
trometer, the Eaplayed leak rale (due to cither background helioms or helum
from & calidbeator) will decrease 1o 2er0 Indicating that the measurement is
actwally due to the presence of belium. Both SET buttons should be used for this
e

I the displayed leak rase does not docrease 10 2ero afier either set bation 1s
pressed, the spectromeser is not taned and Se TUNE function (see bolow) must
be initiated to retune the mass spoctrometor,

Calibration Check (Cal-Check)

Cal-Check is the Teature that allows the user %0 venify the measuromont accuracy
of the Spectron 600 leak detector. The unit automatically connocts the internal
leak rate standacd of the wmil 1o the lest poet, measwres the internal calibeator,
subtracts the background helium measerement and displays the results on e
Leak Rate Bar Graph Jocated oa the User Panel The Cal Check function »s
activated by pressing the CAL CHECK momentary switch on the Service Pancl.

When the indcator on Bhe Cal Oheck somentary switch begins flashung, the

Specuron 600 bas completed its measuroment cycle and the Cal-Check reading
from the User Panel should now be compared 10 the display on the Service



Pancl The alphasumenic display of e Service Panel indicases the calculated
temperature compensaled value of the internal leak rate standsrd. The leak rate
bar graph indicates the measured value of the imtomal calibratoe

The unit is considered 10 be messuring accerately whenever the two readings ae
within 10% of each other. If the difference between the two readings is greater
than 10%, the meeassremest gain may be adjested by pressing the CAL (Calibeate)
bemon (sec below) or the leak detector may be refunad sad recaliteated by pressing
the TUNE bumon (again, soe below), 1f the two readings are within 107, peeasing
the Cad Check momentary swilkch ends e Cal-Check cycle.

NOTE

During the warm-sp period of the wait (approximarely
one-half howr), the leak detecsor s calibrasion will not

be as aocwrate ar during novweeal operation. When

uring the Spectron 600 during warm-up. perform the Cal:
Check fanction 10 ensare the integrity of the unily
IROLIUTEERT GCCMIOCY.

Calibration (Cal)
The Calibwasion function is activated by peessing e CAL momentary switch.

The Calibration fenction of the leak detector is available only after the Cal-
Check procedure has been completed. After the Cal-Check cycle bs completed,
when the actual leak rate measured by e sait is close o, but mot exactly the
sasee 25 the imernal beak rate standard, the Calibeation function may be used.
Since the Calibeation function adjusts the amplifier gam, once inilisted, e Jeak
check of the Cal-Check function will now conform 10 the inernal leak rate
standard. Note that coasistent differences greater than 15% may adicate an
umproperly tened mass spectrometer or 3 fault witkia the unil.

Tune

Pressing the TUNE momcatary switch initiates an astomatic tusing cy<le.
During the tuning cycle, voltages applied 10 the mass spoctromenter ae adpsiod
and optimized for peak sensitivity and performance. It is recommendod that e
Tune fenction be used in conjunction with the Cal-Check function. Since e
Calibeation function basically increases or docreasos the measurement gain of the
unit, withost the optimization of the Tune fenction, the it eventually may not
be able 10 self-calibente.



Auto Tune Alert

When Auto Tume Alert is enabled, the user is reminded 50 Auto Tune the leak
detector every S0 hours or whenever system gains G2 and'or GY nse above 7.5,
When an Auto Tuse Alert condition exists, e leak detector’s alphaaumeric
display inSicates PLS TUNE aad the READY light flashes.

If e Auto Tune Alert is tiggered by the ead of a 30 hour inserval, the wser may
cither Auto Tuse the leak detector (by depressing the TUNE key on the user
pancl) or ignoee the alert and continoe leating. To continee lesting, peess the
ZERO dution on the user pancl. This resets the SO howr alent timer 10 0.0 bours;
the alert will not be Ssplayed again watll another 50 dours have elapsed,

I, upon conclusion of as Auto Tupe or a Calibeation cycle, system gains G2
sodor G excecd 7.5, the Asto Tune Alert will sppear. 1n this circurmmance, the
user cansot continee testing without first performing aa additonal Auto Tune.
The leak detecnor will “beep™ until the Awo Tune is initiased.

If system gams of greator than 7.5 pessist after the second Auto Tuse, the Awo
Tuse Alert will reappeas. This is 2 possible indication that the leak detecor’™s
mass spectrometer has become contaminated and seeds 10 be cleaned. It may
also b caused by a failere of either e mas specteometer source of collector, in
which case &e fadod component should be seplaced (see Chaprer Four, Service
and Maistenance).

Ancther possible cause of high gaias is high system backgrooad. Background
can be eliminated by purging the system or changing the oil in the unit's insernal
mechamcal pusp (Spectron 600T oaly)

NOTE:

The Axto Tane Alert s emabled by seming Profile Switch B4 on the ‘A’ circuit
boerd 8o the dovem porition. If the Asto Tane Alert sigmals due 00 @ pain
greater than 7.5, and the wser wishes 5o continne festing, the foanure mey be
deacnivared by moving Profle Swirch I inte dhe up position (althoagh sk o
not recommendad). Ploase refer o Appendix E for the location and descrip-
tion of the Profile Switchex.



Automatic Auto Tese

When Autemsatic Auto Tune is erablod, the leak detectoe will swomanscally
Awmo Tune cach time it is powered-up. Once the Auto Tuse is completed, festing
may commense. Pressing the TUNE bunoa on the wser panel at any time duwring
the Auto Tuse cycle will rerminate the Auto Tuae.

NOTE:

Assomatic Auto Tane ir emabled by seming Profile Switch 83 on the ‘A" board 1o
the down potition. Moving Profile Switck 43 inso the wp position will disadle
the Awomanic Auso Tane feamre. Please refer 10 Appendic E for the locanon
and descripaion of the Profile Switches.



GHAPTER THRESE
Theory Of Operation

3.1  Introduction: Leak Detection Theory

Whea designing and manufactering systems Bt conltisn gases or fluids, or
systems that ase pormally evacuated, e manufacturer of tester must take into
account the degree of leakage that can ocsur, To qualify these products, various
mothods may be selectod to tost Shese products for leaks, The amount of acteal
leakage that can be wolerated is &ffesent for every appiscation and Berefore sust
be degermined frem the coaditions of Be application itself. From this data the
manufsctures will be able 10 establish the Mimits of maximum pormissible
leakage standards and will also be able % determine the maxamum permeashic
pressure levels within a peoduct or system uader actual working conditioss.
Furfies, 8¢ masulacturer will peed the ability 3o discover sad localize any leaks
i0 the prodact oe system tested. [n all cases, e maximum allowable leak rate,
as well as the testing methods and procedures, should be apecified before 2

prodect or systom & masufactured. 7

Many commercial, indestrial sad military prodects and processes require
herme sealing. In geoeral, these products include equpment expased 10
pressures atove or below Bose of ¥ immediale eavircament, vatuues
equipment used in the sasufacture of semicoaducions and related reseasch, and
ilemns produced for indestrial sad commercial applications, most notably the
refngesation and assomotive Industries, Hermetic tightness (sealing) & aarrowly
dofined as the absence of leakage, however, o manufactered object can be con-
sidered leak tight. Statements suach as “20 Setectable Jeaks™ or “2eeo Jeakage™
are sot valid specifications for acceptance testing. Even in the absence of defect
within a product or systems, gas willl always permeate through metal, crysals,
polymers aad glasses. Therefore, “leak tSghtoess™ is caly a relative terss.

The degree of permissidle leakage depends oa how and where Be product or
systern s 0 be wed, the amourns of the object’s content (liquid or gas) that i
permumed 10 escape Over a cortain time persad, or the amount of extemal amos.
phere or Biquid that is permitied 50 penetrate the Odject over a certain time period,
The size of the permiaible leak s defiaed as part of the performance requrements
of the prodect or syssem.  Leak standards are set for 8e Sollowing sessons:

31



*  To prevest &e doss of contaised gases or liquids

*  To prevent harands caued by escaping toxic materials

¢ To peevent contaminateon Gue 1> mateeials leaking feoms of
leaking oo an obyect

*  To test the projected reliability of scaled syssems or the
components within the systeea

When setting the limits of allowable leakage, it is always sccessary 80 st 2
practical leakage level for Be peoduct undert lesting. Decreasing the permaisiible
leak rate Below a practical level sad increasing the sensitivity of the regquired test
method only brisgs Wit it an snnecessary increase in the tme required and the
cost of performing a test.

Leak testing is divided ino two geaceal categories, Leak Measseement aad Leak
Locatica.

Leak Measurement is the quantified sssessment of an cbject's of system”s leak
e and i slso the peefenred method of determuning Sat a Jeak does exist. Leak
Location & the procedere of pinpoating the precise location of iadivideal leaks,
Whea testing an object, the most reliable sequence is %o first measure the lotal
leakage of a test object, then, if necessary, determiae Bic location of infividual
leaks.

A leak nate specification shosld take iato acoount the ¢ffect of leakage on the
system and s application. Long term stocage of the objoct or system may be
necessary and should be considered when creating & leakage standard.

Any leak detection procedere regeires cacefel plannizg, Ample consderation 1o
test sensitivity and resposss time s roquired wien lesting any objoct. Al times,
il may be preferable 10 spocify & mavimuss wlerable leakage rather than specily-
ing & mavimum allowsble leak rate. The maximem tolerable leak rte may be
calculated by multiplying the maximem allowablo beak rase by e leng® of time
2 system o obgect Is expectod %o be used (includiag storage time). If 2 gas or
ligeid is not istroduced o the system o obyject ustil it becomes operational (at
some futere date), the maxisum tolerable leakage need be only specified for the
duration of its opeeation. The level of the maximum tolerable leakage should
always be specified when the total amoeat of leakage is more impoetant than the
leak rate.



A commonly saod method foe determuning the maxessum allowable leak rae is
derived from 8 comsideration of Jeaks in the following situations:

¢ System failure dunmg the operational life of the system
o Hazards 10 personnel and equipmont when leaks oo

*  Unaccepaable appearance of the sysiem
«  Assurance of peoper design and consaruction of the
mansfactured oquipment.

Whes coasidering these four factons, when determising system specifications,
B senallest leak rate will be the maxisum allowsble Jeak rate. If the content of
the test object is liqead, it is necessary 10 coerelate the maximum bquid leak rate
%0 $0 Jeak rate of helium. Once the maximem leak rate of e liguid in the lest
objoct has boen calculated, it is very simple 10 conduct aa accurse leak test for
an object designed 10 contain Bquid, sace 3 caliteatod helium gas ssandad is an
inegral pant of the Spectron 600,

Of all the instruments and devices used for keak detection, belives-scmdtive mass
spoctrometer based Jeak detectors sach as the Spoctron 600 have been peoven
be by far the most sensitive and accurate. Further, this type of it is generally
easily calibeated, doos not roguire operator judgement 10 be used effectively, and
maost | y, is not destructive or harsafil 0 test persoancl or the tesied
abgect,

The remsinder of this chaper describes in detall the operation of the Speciron
600 portable leak detector. It is divided into a discussion of direct and reverse
Sflow modes, a functional description of the leak detecsor and a descripiion

of the major components and their functions within the Spectron 6600,



32 Direct Flow & Reverse Flow Modes

NOTE
Refer to the 600D addendum for information om selecting Prodact Teating or
Process System Testing modes om the Spectron 800D

The Spectrom 600 is capabde of detecting leaks in three separsie ranges: gross
modiste modes use a form of detection known a “Revene Flow™ while @ fine
mode uses a form of detection known & “Direct Flow.™ All flow modes are con-

wolled drectly aad automatically by the Spectroa 600's competor.

Reverse Flow:

The Reverse Flow Mode is particularly weful for detecting and mcasering leaks
= lost objocts that have 3 bigh degree of outpassing or when a fast crossover o 3
Bigh test port pressure is desired. I this mode, testing for "Gross™ deaks s
accomplished by coaectiag the extemal roughing pump (o the vacuss sysiem,
opening the external rough valve, the forcline valve and the gross valve. All ofher
valves are closed. The sest port is connected 10 @ foreline of the turbomoleceler
pumgp through a restriction.  This allows the sample helics 10 back-diffuse
hrough the pemp. When iesting in reverse made, the foreline pressure is ussally
i the 10" Toer range o greaser, the terbomolocular pamp actually acts a8 3 baffer
agaiest pressure barsts into the high vacuum repon (the arca containing the mass
spectrometer). Thercfore, crossover ¢an occur o much Mgher pressures i
reverse fow mode than is direct flow mode. Foe the Spectron 600, Se Gross
Mode Leak Raage is defined & 10 x 107 00 | x 10" sad oo/sex,

Withost an external pump, Oross Mode is pot availsble. 1f the enit is unable 1o
pump down the text object 1o & suflicient level 10 beges testing in the unit's
“inmermediate™ or reverse flow mode, actual leak testing will not bepes. The enit
will remain in bes roughing state watil the operator camcels the teat cycle. Since
e maximum crossover for the Spectron 600 is geite bagh, this may be an sadi.
cation that the test object has & very large leak

The usit's istermediate mode also uses Reverse Flow Mode testing. When the
et port pressure reaches the pee-dosignated “crossover™ setpoint {1000 mToer
mavimum) the unit will “crossover™ to “intermodiate mode™ leating (the actual
point of crossover may be set by the system operatoe). Al crossover, the forcline
valve opens, the internal rough valve reseases open, whale all other valves are
closed. Gases from @e test odgoct are introdeced into the forchine of B turbo-
molecular pumg, and “back diffuse™ through the pump. As in gross mode
sesting, the tardomolocular pump acts 3 a bulfer againt pressere bursts imo the
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high vacoum 1egion (the arca conlamsing the MAass SPECOMELes ). For te
Spectron 600, S Intermodiate Mode Leak Range is defined as 10 x 10" %0
6 x 10* sid e,

Direct Flow:

The Direct Flow Mode is sested for testing parts that bave a leak rate specifica-
oo loss than 6 & 10" sad cofsec, or when testing objects that are cleaa, dry and
cannot wierate exposure W hackstreaming of molecular il during lestag. In
s mode, the test object is directly connected %0 the high vacuems section and
Dercfore the mass spectromseter. This allows for mech higher seasitivity and
whtra-clean testing in comparison with the reverse flow mode, but roguires a
mech JOWer CRUssOVEr pressune,

I the Speceron 600 direct Sow mode lesting is also known a5 Fiae Mode
testing. During Fine Mode testing, @e fine valve and forchine valves are opon.
Al other valves are closed. Crossover takes place whes (he test port is at
MT&uTmtmhM(lw-Tmfa&mD)amu
adjusted by the system operator, The fise sode 1est leak range is between
10 x 10" 104 x 10" std colwex.

NOTE

Once the Spectron 600 has crossed over into its direct flow
mode, and meeds 2o range spward, it will sray in this

mode sl & reaches the top of the 10-5 range.



3.3 Functional Description of Operation

The Spectron 600 Portable i & helium basad mass spectrometer keak detector
that may be used for both quantifying and locatiag leaks in obpects that can be
evacuaied or pressunized.  Helium $at 3s present in 2 1ot object is drawn inlo the
unit (cither through the test port or through the saiffer valve), isolated and
detected by & mans spectroaeter, and coaveried im0 an electric signal, The
electric signal geaenated Is propoctional %o he Jeak rate of the bebum drawn
through the leak found in the test object. Once this signal is amplified, the signal
is displayed as a leak rate on the User Panel of the Spectron 600

Helium is used as 2 tracer gas bocasse of s sniqee combination of properues:

*  Helium is peesent in the stmonphere af & rate of only 5 parss per
millhon, therefore it ks unuseal 80 Sad 2 high atmosphenc
background of helbiom that may disrupe testing

*  Helium is noithor cxplosive or toxic it & completely men mnd
will not comtaminate & lest object

¢ Helium docs not contarmunae or desensitize sts own dotocton as
s common with desectors using other Sracer ganes

*  Hebum molecules are small (mans 3 or 4 helivm sy be used

for the Spectron 600) sad therefore flow readily through extromcty
sesall Jeaks.

The operation of Be Spectron 600 is discussad below. The operator of the usst
should use this information in conpunction with the unit's Vacuum Schematic (2
lustrated in Figure 3-1). The description follows $he sequence of 3 basic lest
cyche. A test cycle is started by coanecting a test object 1o e test port (or by con-
necting e sniffor asscrmbly 80 the seiffer port) and by pressing the START betion.

Prior 1o testing ensure that the unit is s its fusctional READY state. The
START-UP peocedere is described i Section 2.3. When the unit is ready for
testing, the vacuums systemn will have Bhe following states:

I The internal mechanical pump and the turbomodecular pump
will be funconing. the extemal mochanscal pump will also be
functionsag (M installed)

2 The foreline valve will be open; all ofher valves willl be closed.

3 The “Hi-Vac™ system will be fully evacsated by the turbomeolocular
pemp.
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Pressing the START pushbuncs opens $e rough valve, The intersal rotary vase
mechanical pamp (the reughing pamp) or the extomal reughing pamp (whon
equipped with the unit) will begin 1o evaceate the teat object. The fallng
presusre within the test port and test obgect is moaitored by a pines gauge
amtached 10 the test port,

In systemas without an extemal roughing pemp, e intemal mechamical pemp
scrves 3 boh the roughing and forcline pump. Consequently, during the
roughing state, She forchne i sol being serviced.

The Spectron 600's compener monstors forckae pressere usang its foreline pirans
pauge. If foeeline pressure reaches 1,000 milliTorr, e Spectron 600 computer
will stop B roughing cycke by choning e istemal roughing valve, opeming the
foreline valve and sorvicing @e forclae. When foreline pressure has beea
reduced to 150 milliToer, the roughiag cycle s resumod

Testing begins cace the peessure af the test poet reaches the pre-set crossover
setposst for the appropriale test mode.

The sample ganes of e test object disperse throughost the confines of the hi-vas
sysem. As gas molecules enter the jom somrce chamber of the mass spectrome-
lex, an clectrically heated filament provides & source of electrons Bat collide with
the gas molecules and peoduce positively charged jons. The production of Sese
lons ks referred 10 as iomizatice. Due 1o the differences in mass of the inized
gases, only belium ices have the ability 10 traverse the two 90° sagnetic sections
of the spectrometer housing 10 the collector. It is af the collector that the lons are
coaverned mto electncal current and peacessed by the Spectron 600 computer for
display om the Usor Pancl. The Spectroa 600 has been programmed with (he
ity o tost uning either Mass 3 or Mass 4 belium.

When the unit is equipped with an external mechanical pusp, once Gross Maode
operation ks complete (assuming a leak b not been dscovered) the unit
“crosses over” into inlermediale mode (reverse Sow) testing. In the vacusn
systems the inlernal rough valve is opened and the foreline valve remains open.
All other valves are chosed. Dunisg crossover, the equalizason of pressures may
cause & temponary increase in foreline peessure. This increase is tormed 2 burst.
Measwred by a pirani gauge is the forcline, if the burst causes the forcline
peessure 10 increase 1 over 2,500 milliTorr, the test cycle will be abored and
ERROR 05 will be posted. 1f a berst causes foreline pressure 10 iacrease %0 over
4.000 sl Toer, the filament will bo ternod off, all valves except the forelne will
be closed, the trbo pump will be turned off, and ERROR 01 will be posted (see
Error Codes in section 410 for funther isfcemation). The crossover pressesc
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(Crossover 1) should be afusied by the user 10 provide the shonest possibie test
cyche duration without produciag excessive prossure bersts into the foeeline
region of the unit. Note that since foecline tlerance is very dgh, the usual
revult of the increase of foceline pressure will be a variable background readiog.

Ounce Intermediate Mode operation is complete, the Fise (Disect Flow) Mode
testing begins. Within the vacsum systes, the fine valve ks opened while the
rough valves close. Atthis poist e test poet is fully commecied to @ hagh-
vaceum section. The equalization of the two presssres wWilll cause & pressure
bund in the high-vacusm secton. [f the berst is over 5 x 10 Tor, the mass
spectrometer filament will bo tured off for 10 seconds and ERROR 02 will be
posted. The system will then tum the filament back on and atlempt S0 resume
sesting (see Brror Codes, section 4.10, for further information).

To prevent an excessive pressure bund, the test port may be evacuated for a
kager period by lowering the crossover peessare (Crossover 2 - refer 10 Section
2.7 for information on how % adjust this parsmeser) or by changing the “delay™
setting (refer 10 Section 2.7 for detalled information on delay parsmeters). 1n
this case, delay refers 10 either delaying the opening of the fine valve (the duect
galeway between the high-vacuem section sad the test port) oe the closing of S
rough valve (allowing further evacuation of the text portiest object arca)
Optimizing Sese two parsmetens allows he wier 10 shoren the et cycle while
still being able 10 safcly operate the v

Ofien the setting of delays will depend on the size of the test object. Smalier,
cheaner objects will tend %0 produce small pressure bersts and Berefore use rels-
tively high crossover setpoints, larger. dirtier objects tend 10 prodece larger
barsts that cas be prevested by extending the roughing time by delayiag the
onset of Fine Mode testing.

After Crossover 2 has boen reached, and the ualt is in the Fine teating maode,
pressure i the test object contimues 10 be reduced until it is equalized with the
high-vaceum section. Concurmoatly, the Spectron 600 ranges dowaward $o the
ultimate Direct Flow sensitivity of 6 x 10" sud ecfsec, unless a karper leak is fousd.

After the leak (or leaks) in the test obgect is/are found and quantified, the test is
terminated by peessing evther the VENT or START pabbumicas. The unit’s
computer will then close cither the fine, rough or groas valve (dependent on the
current testing mode). Note St cace the START pushbumon is prossed, the unit
is placed In its STANDBY meode (withost any venting the test port). I the
VENT bution is depressed for a period of tme (s adjusiod by S ey, soe
Section 2.7 for instructions on setting this “delay™) @e enit will open the vent
valve. The opening of the vent valve allows the test object 10 be brought 1o
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smosphere. thereby allowing it 8o be removed from the Jeak detocton s lost port.
The duration of veatiag is also adjustable (again see Section 2.7 for instructions
on setting e dclay of the ventag penod). If the ambicnt 2ir in the lesSag e
has a Righ molsture comtost, it is advisable 1o vent the usit with dry mawogen.
Using dry nitrogen prevents water vapor from collecting in the wnit, which then
must be pumped out dering the aext testing cycle.

The Spectroa 600 is astomatically tened and calibeated by using e faciory-
installed temporature compensated helism standard, traceable 10 NIST, as a
reference, During tusing, e wnit’s compater controls the vacuum sysiom’s
valves and adjusts @e various voltages of the mass spectrometer 80 oblain an
optimems respoase 10 the helivm signal from e reference staadard. Afier B
voltages are optimized, the gain of the amplificr is adusiad until the displayed
heak rase value comesponds to the temperature compensated valoe of the helium
staadard

In the Seafl Tes Mode, e saiffer port has a direct internal conmection 1o the e
port. The flow mate of the sniffed gases is limited by the size of the sniffer probe,
sniffer assembly and most importantly the fixed Jeak in the sniffer probe.

1n the event of & power failere, all valves within the vaceum system will auto-
matcally close. The mechanscal pump will shut off, the terbomoleculas pamp
will also shet off, however, it willl take several misutes for the blades of the
pump %o Mop spinning. When power is again svaslable, the unit will automati-
cally begin s sormal “power-up™ sequence. If, before the power famlare, the
filament was activated, the unit will power-up with $e filament o If the
filament was off prior to power boss, the user will have 10 mansally activate e
filament (by proming &c FIL ON momscatary switch locased oa the User Pasel),
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34 Description of Major Components
VACUUM SYSTEM

Mass Spectrometer: The mass spectrometer is the component of the vacsum
system that dotects the helum tracer gas peesent in the lest object. The wmit
converts the hellum joas inlo an clectrical current that regecsents the size of the
leak. The spectrometor consists of Ueee parts:

*  The ga 10 00 coaverner,
o The magnetic defloctor assembly, aad
*  The woa collecior.

Gas to lon converter (for ion production): To permit nevtral atoms and
molocules of gas 10 be separated by a magnetic mass specurometer, they munt
first be comvernad 10 positively charged joss. Esergy for this conversion s
peovided by the jom source. Inwide of the joa source, there is 2 clectrically
heated Slament that provides a source of electrons. As these electrons collide
with gas molecules, they splin off choctrons from the gas molecules aad therefore
fiekds, established within the jon source by the lon repolier, the ion chamber, the
focesing plates and the object plate. The endvosult of this seyasgement is 1o
sccckerate the gas ioms iato a well defined, mono-cnergetic beam.

Magnetic Deflector Assembly (lon Separation): Siace the gas enlering the
WM*“M«MM&MMM
Mkewise contain 3 vasiety of ioas iacheding sitrogen, oxygen, carbon dioxide,
and. if 3 leak Bas bees found, belm. Mageets are ssousted oa the oster portion
of the spectromener, outside of the vaceum system, sad are used to create
mapacte fiekds that are perposdiculas 10 e beam of gas joss. A mapactic fickd
causes the boas 10 deflect off their curreat trajectonies, the amoust of deflection
depends upon the mass of the gas lon. Lighter lons such s hydrogen are
dellecied 10 a greater extent tham heavier ions such a3 oxygen.

Two identical magnetic fickls sre used in e Spectron 600's mass spectrometer.
The first magnetic field is cepanared so that caly helivas has the right mass o
pass through the Seld and through the narrow openieg in the baffie om the far
side of the magsetic field. Most of the other ions willl be deflectod in & Gflcrent
direction (they will be either 800 heavy o 100 Bght) and will be imtercepled by
the baffle. A few of the nos-helium koas will be able 1o pass through the baffle
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(due 00 random scattering and bosncing of the lons within the mass spectrome-
tor). Therefore, a second identical magnetic fiekd and baflle & wiad sgas. which
acts 10 virtually climisate all sons except for helium oas. By wsing Shés con-
strection of two seperate magnets and bafffes, hellum is seloctively tramsmitiod o
its tarpet, while other gases, even if presont in large quantities, are repectad.

lon Collector: Aficr @ gas ions pass Geosgh the magactic fliekds sad baffies of
the spectrometer, is 2 slit plage (2 plate with a this and narow aperture). Behind
this plate is & ssctal plate termed the target. As @ heliam lon strikes the tapet,
the tarpet bacomes positively charged, causing an extremely small electron Sow,
as Jow as 1 x 107 amperes. The current flow is detected and magsifiod by an
amplifier within the collector. The fiest stage of amplification is within @ dagh
vacuum envieomment 10 aswre stability, minimize the theme constant and redece
stray “notse” pack-ep. The ampliied signal Is proportional 10 the partial peessure
of hebum within the source. This sigeal, $he actual heak rate, is sent 10 e
Specwron 600 computer for display on the User Pancl.

VALVT BLOCK ASSEMALY

Note that the extemnal rough valve, whale part of the vacusm sysiem, is not
locaied can the valve block.

Calibrator Valve: A Seec-way valve that coanccts the calibrasoe 10 the test
port. Wih the use of s Sher, thus valve is also wsed 1o vent the calibeator o

atmorphere.
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Fine Valve: Connects the test port to the high - vacusm section (mass spectrome-
ter housing). Open during Direct (Fine) Mode testing.

Vent Valve: Conmocts the test poet 10 atmanphere Beough & sintered metal filier,

Rough Valve: Connects the inlet port to the internal mechanical pump for iitial
ovacwation of the test object.

Fereline/Reverse Vahve: Cosaccts 8¢ forelise of the turbomolocular pump o
the intermal rotary vase mechasical pasp and is also wsed in conjuaction with
the rough valve for reverse flow testing. This valve is always open oo unns
equipped with an extemal roughing pusp.

Gross Valve: Connocts the lest port to the foreling of the turbomaoleculss pessp
(through a restrictica). Open dunag Gross Mode testing.

Sniffer Valve: Coanects the sniffer port % the forcline of ®he turbo- molecular

Purge Valve: Consects the gas ballast port of the internal mechanical pump
(through polyfiow tabing) %0 atmosphere Sheough a sinterod filier. Can be
comnectad 10 dry nitrogen. Opening this valve assists in “purging™ the systom of
wapped gases and “condeasables™ from the pemp's cel.

Test Port: A standed NW-25 vacoum consection. Usod o attach e objects 10
the Spectron 600

Test Port Piranl: A pressere gaupe that moaitors the test port peossure froes
atmosphere 0 107 Tore

Vent Filter: A sintered metal filtor that provents particles from being drawm wto
the valve block dunng venting.

Salff Hose Conmection: 1M polyfiow twbe fitting and tubiag. Cosaects the
rear seall QCF 10 e saiff valve.

Purge Hose Connection: 1/47 polyfiow tube finting and twiiag. Comnccts the
purge valve (o the purge fitting oo the interal mechanical pump.

Isternal Mechanical Pamp *Flex™ Line: NW 16 size stainless steel flex hose,
Coanects the valve block %o the stemal mechanical pemp.
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Foreline “Flex” Line: NW 16 size stainless seel flex hose. Connects e valve
block 10 the foreline of the turbomolecelar pump.

Purge Sintered Filter: Prevents contaminants from being deawn ato the
sternal mechanical pamp theough the purge valve.

External Reaghlng Pump: Optonal equipmest with e Spectron 600, A 7 or
16 ofm dual stage rotary vane (mecharical) pump. The pump is capable of
reducing peesswre from atmosphere 10 10 Toer. Assists in providisg & leak test

ramge from 1010 1 x 10" s8d oc/sec helium. The pump is necesary when
testing large objects.
Internal Roughing Pumgp:

$00T: Edwards E2M1.S dual stage rotary vane (mechanical) pemp.

$00D: Dual stage disphragnvdrag dry pemp. Enables the pusspdown of the test
port and test object. Provides “backing™ for the urbomolecular pumg.

High-Vacoum Pump: Edwards EXTI0 nubossolecular pamp. In fine (deect)
mode tosting, the pasp allows the Speceron 600 10 measure lealk rale ranges a5
low 25 6 x 10" sid ccisec beliom. ko this mode, the test port is directly
conmecied 10 the high-vaceum sysices

When performing intermodiane (reverse) mode testing, test port gases arc
channeled 10 the exhaust arca of the turbomolecslar pump. The spinsing blades
of the pump protect the mass spectrometer from these test port gases. Helium
modecules however, due 10 their relatively small mass, are able 1o “back diffenc”
through the blades of the pump. Since heavier gas molecules are trapped by the
blades of the putnp, only helium enters the high - vacuum sysiem, where the mass
spectromcter ks able 10 accurately measure $ho leak rate,

Test Port Plrunk: A gauge St measures preswures from atmosphere 1o 107 Toer
in the tost port.

Foreline Pirani: A gauge that measures prossiee o $he eabaeat of the terbomol-
ecular (hugh-vacuem) pump
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The Spectron 600 wses throe separaie lesting modes (grons, inlermodiate and
fine) i order 10 test beak ranges between 10 sid cofsec 10 6 x 10" st colses,

Gross Mode: The gross mode calibeation covers the range between 10 sud
cofsec 10 1 x 10" ol oofsec. The gross valve has a constriction that allows caly a
small percentage of the test port gas 10 enter Bhe igh-vacuum section and reach
the mass spoctrometer. If helium is desected, the signal is amphified (multplcd)
by @e Gross Mode Gaia (G1) 1o comect the meassrement. As external calites-
lor is regeized 10 perform this calibeation

Intermediate and Fine Modes: An imemal calibrssor hat emits hebiven o 2
rate betwoen 1 x 10% 50 3 x 10* std cofsex is standard equpment with cvery
Specwron 600, External models of &ffering ranges are also available. Contact
Edwards [astruments for further mfonmation

The Spectron 600's choctronics consists of five separate clromt boards (labeled A
through D)

A beard - controls e snil’s main peocessor, Jogic mad sensors
B beard - controls B wnil’s mass spectrometer voltage supplies
C board - controls the unit's displays and controls

D board - controls the unit's handheld remaote (opticosal).

CPU beard - mounts 1o the A hosed
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CHRAPTER POUR

Service & Maintenance

41  Introduction

This chapter has boen divided into throe separate soctioas. The St section
describes e different periodic and ssaistenance procedures requared by the
Spectron 600, The socoad section details vacuum sysiem cootamination, s
causes sad effects and the methods reguired 10 eliminate it The Sird soction
provades iaformatioa on sdeatifyiag system faults and provides recommendod
COMectons.
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42 Service Mode

WARNMNG!
Only gualified service perzownel should sperate the unit
when cither the front or rear panels are open. Potennially
Lethal high voliages are continually applied to the circait
Soerds and ocher areas wirthin the unkt daring iy operation.
Failare to follow this precantion may lead o severe injury
or death,

WARNNG'
The Service Mode of the Spectron 600 is intended for use by
qualified Edwards personnel or users specifically orained by
Edwards. Under no circumstances should any individual be
assigned access to this mode withowt @ thevouph knowledge of
vocuum systems ar well ax the Spectron 600 System. Use by an
ungualiied operator may resxl in damage to the unid
axdlor perronal injary.

NOTE: In Service Maode the Spoctron 600 may be operated as 2
totally mansally operated and soquenced leak detectoe. In Qs
maode the vacsum system of the mil operales without iis
noemal computer peotectod safeguards. Costamination

andior damage 10 e wnit will oocur if the vacuum sysicms

Is not properly soquenced. i in any doube, operale the

vanous valves and cootrols that comprise Bhe vacusm sysiem
in the same sequence & the Spectron 600 operates i s
standard/Tully sutomatic mode.

To perform many of the service andor repair procodures describod & this
chapier, the Spectron 600 will have 1o be placed mto its Service Mode. To place
the unit n Service Mode:

1. Open e rear panel of the unit (oosen the 14-tum screw at the lop
of e pancl, Son geatly lower the door)

2. Acircuit boand is mossted on B inskde of O rear pancl. On e
right side towards the 10p of the board a black pushbution is found.
Press the pushbomon.  The unit is now in Service Mode and the
Service Mode indicator on the usit’s front panel is iluminaled.



To retern %0 the Standaed smode, peess the SERVICE puhbomica a secoad time.
The Service Mode indicator willl be extisguished aad the Specaron 600 will
retum 10 its someal operating mode.

NOTE

Afler exiting from the Service Mode, the Spectron 600 reguires
Micen seconds 1o accarately acguire backgroand and other sysiem
any testing from occarring and the system will “beep™ whenever the
Start switch iz pressed Al the end of this fifleen second time period,

a fest cycle may be commenced normally by pressing the Saavt switch.



43 Calibration & Tuning

The Spectron 600 may be tosed and calibeated astomatically or mansally. The
automatic (computer assisted) procodures follow:

With the wait in “staadby™ mode, use the following procedure 1o calibwste the
beak detector:

2

Press the CAL CHECK momentary switch. The sait will begea the
“calibration check™ sequence.

The Spectron 600's computer willl soquence B VaCUBI sysiem s
that

& The isternal leak rate ssandard Is connocted %o e test poet
b. The isternal calibeator is then meavared by the unnt

¢ The background helisen s then subtractod from the initial
measurement

d. The rosults of the meavarement are then displayed on e Jeak
rate bar praph and numenc &splay of the user panel

The indcator on @ CAL CHECK switch will now be fsbing.
This indicases that the measurement bas boen completod.

The alphanumeric display will now indicate S calcalated
wemperatare compensated valee of the intersal Jeak rate standard.
Compare this with the measuromont displayed ca the leak rate bar
praph and oumeric display. If the two readiags are within 10% of
each other, the unit should be cosidered peoperly cabibeated.

if the difference between the two readings ks greater than 1075, the mexwurement
gain may be adjuwied by pressing the CAL (Calibrate) bution (see bedow) or the
heak detector may be retuned and recalibrated by peessing e TUNE bution
(again, see bedow). If the difforence between Bhe two readiags is acoeptable
(generally Jess Gan 10%) B Cal Check cycle can be ended by prossing the
CAL CHECK momentary switch once more.

NOTE

During the warm-up peniod of the unt (approxemasely
one-halfl bour), B leak detecior s calibration will not be
2 accurste s during normal operation. When usiag the



Spectron 600 dering warm-up, perform the Cal-Check fencton
%0 onsurg the integrity of the Lait’s meawurement SCOUaCy.

Ancther method of checking calibration is a fusction exclusive 10 Edwads
Spectron 600 series Jeak detectons: e “Peal Scan™ function. Peak Scas allows
3 weer 10 qeickly sacertais whether the leak rale indication is dee 10 cither
Beliam or is the resuli of 2 poorly tuned spectrometer. To imatiate the Peak Scaa
function: .

1. When 8¢ enil is leak teatiag in Stndard Mode, press and hold evher
SELECT momentary swinch wati] the indicator LED for the ANODE
VOLTAGE fuacton is lit

2 Pross and bold cither the left oo right “SET somentary swach.
Pressng the left arvow switch will alier the spectrometer peak tunsag
voltage by <30 volts while pressing the night arrow switsch will aler
the voltage by +30 voits. Releasing either switch roteens the
spectrometer voltage back %o normal. When this tost & ssade cn an
optimallly tuncd spectrometer, the displayod leak rate (due 10 either
background heliem or helium from & calibeator) will decrease 10 2er0

that the measurement is actually dee %o Be presence of
belium. Both SET butions should be used for this test,

If the displayed leak rate does a0t decrease 1o 2ero after cither SET bution is
pressed, e spectrometer &s not tusod and the TUNE fuaction (see below) must
be mitiated %0 retune the mass spectrometer.

To *Tune™ the Spectron 600:

1. When e unit is in Standard Mode, press the TUNE momentary
switch (ocated cn the left xide of the User Pancl).

2. The Speceron 600 will The Spectron 600 will sequence through a full
“Auto Tuse™ cycle. This includes optimiziag all mass spectromeoter
voltages, finding the optsmum voltage. meassning back ground,
adjusting G3 (direct mode) gain and adusting G2 (revene mode)
gain.

3. When e unit is fully tused and calibeated, the TUNE indicator light
will turm off and the READY LED will be b



4.4  Periodic Service
Grease Test Port Centering Ring:

A properly sealing test port O-ring is cxcatial in assering rapid pump down of a
test cbject. The O-ring should be imspectad frequently. at leant cace cach week.

To access the O-ring remove the NW clamp and centering riag atop the lest port,
With & nosssctallic instrument or by Baad, remove the O-nag carcfully, Be
careful net w0 mick or damage the O-ring. Once removed, wipe it with a list free
clot and inspect it carcfully for sy damage. Specifically, look for asy cuts,
wear or flat spots. Replace the O-ring if any damage is obscrved. Whether
ustalling a sow or old O-ring, lubricate the O-niag with a tia fllm of vaceum
grease (Dow Corsing vacusm grease is recommended). Re-install the O-ning
into the test port. Reattach the cenlering ring and clamp.

Check Alr Filters:

The Spectron 600 has a fler that cleans the cooling s drawn ioto the unit. The
filter is locaned within the Jeft xide pancl (a3 viewed from the front of the usit).
The reusable wire mosh flter can be removed for cleaning by removing the auts
that astach the filters 10 the outer panel. They may be cleaned with compeessed
air (1 the reverse directica of normal air intake) or ¢ be washed with soap and
waler.

Check Ol Level in Internal xnd Externsl Rotary Vane (Mechasical) Pumps

The Spectron 600 is equipped with cither cac (intersal caly) or two (internal and
external) pamps depending oo ity configeration. Each pump has » transparest ofl
Jevel gauge that allows the user 10 observe @e amount of oil in the peesp as well
as the oll's colonation,

To observe the oil level, and 1o access the drain plig and filler port for the intormal
pump, remove the right side pancl (when faciag e unit). The level, phug and
filler are on Se right side of he pusp (the pemp & illustrated in Figure 1-2).

OM should be added 1o the pump whenever the aal level window indscates that
the pump’s oil supply is how. If the oil is darker in color then when initially
added 10 the pemp or if B0 ol is discolored, chasge the oll immediately, Use
mwmuhm’sm.tuuwum
pumgs use Edwards Ul Grade 15 oil or its equivalent. The procedure for
changing pump oi i described later in thas section.
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Note also that it i possible for the atormal pemp’s il 80 become conlasinatod
with helium. Refer 10 Section 4.5 for the information ca indications of belium:

based cel contaminaton.
Check Exbasst Filler oo lntersal Retary Vane (Mechanical) Pump

The imternal pemp hasa disposable exhaust filler. To check the flter, open the
front panel of the unit. The Slter is attached 10 the 0p of the mechanical pusp,
threaded into an adaptor. The filler may be removed by rotating it in a counter-
clockwise direction. Check the Silier, if # is Sacolored or saturatad replace il
with & pew filier (PN D155-02-840),

This flter is not a sealed e, If & is desived 1o connect %0 extornal fBacalities
exhawst, replace @ filler with 2 sealed, coalescing fype Slter and connect the
exhamt port of the filler 10 the iaside of the rear bulkchead exhaust coanecue
usiag fexible tubing, soch as Typos ubing. The exhaust port om the Spectron
600 may then be coanected 1o facilities exhaust. The Sker medium should be
checked penodically and changed according 10 e manufacturcs s instructons,






Changiag the Oil in Rotary Vase (Mechanical) Pamps

Whea changing the oil in cither @i ssternal or external pemp, the ol must be hot
10 obtain complete deainage. I the oil is not hot, rus the pumps for at least
fiftoen minttes 10 warm up the oil. However, if @ snit, and Serefore the
pumpn, have been running for several Bours, it is advisable %0 shut dows the unit
and wait several minustes befoee changing the oll.

The pummgs must be shut down 1o change the oil. Runsing a pump without 3 sul-
ficient amount of ol will geickly damage the pemp.

To change the odl &= the internal rough pemp:

Tun off the Spectroa 600, The A C. power toggle switch is locaad
1o the right of the User Pasel (when facing & wnit).

Remove the right side panel (when faciag the wsit). Place the unt s
that the right sade of the snit rests on the edge of its utility <aet or oo
the edge of a table or other flat surface.

Place 2 funnel deectly undemeath the drass on the pump o collect
the drsined ol into o suitable container Opes the drain plug and
wast for the oil 10 deain out of e pump. Once the odl bas boen

completely drained from the pusp replace the drain plug.

ks order 10 quickly drain the oil from the pemp, open the fll plug
located on 10p of the pump. Make sere 10 use 2 large encugh object
0 collect $e i, removing the ol in this manner may cause the used
oil 10 splads within its container.

On the top of the pemp is 3 ll plug. 1f it has not boen removed yet,
remove $e plug and with a narrow funaed refill the pump.  Pour
encagh oil into the pump 50 that the oil Jevel as seen trough Be
sght glass (Jocated on the side of the wmil) is just bedow the top Al
linc. Replace the plug

Use recommended oil such ar Edwards Ultra Grade 15 or

equivalent. Use of ether oils will produce poor pressure performance
and repid comtamination. Also, do mot use solvents o light

Slarhing oils since complere removel is difficull and their
hipher vapor presswre prevents atisinment of reguired vocwsm.
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3

Rus the Spectron 600 for at lexst five ménotes. This willl circelate oil
through the pump snd “flush™ cut say comtaminants. Repeat sieps 3
& 4. If any visible comaminanes still appear in the pussp oil repeat
steps 3 & 4 agaim until the pemp odl appearn free of contaminants.
Make sure that before e Spectron 600 is 10 be wsod that the pump &
Sllad with a sufficiest amount of il (s described in sep 4).

To change the oil in the external rough pump:

2.

Teen off the Spectron 600, The A.C. power 1oggle swilch is located
10 the right of B User Panel (when faciag the unit). Tum off the
power 1o the exiernal rough pump.

Place the pump on a raised flat surface (e.g., & table or workbench)
%0 that the pump’s oil drain i over a wiad oll container

1. Open the draim valve sad wait for the oll to draéa out of the pump.

In onder %0 quickly deain the oil from the pump, open the Bill pheg
located on 10p of the pump. Make sure 10 use » large enough obgect
10 collect @e oll. removing the ol in this manser may cawse B0 wod
ol 10 splash within its conlainer. Ouce the ofl has boen completely
drained from e pump replace the drass plug.

On the wp of the pump is » Sl plug. 1f i has sot already boen
removed. unkoosen the plag sad with & feanel refill the pup. Pour
eoough oil into @ pump so that the oll level as soen teough the
sight glass (Jocased ca the side of the unit) is just below the top Al
line. Replace the plug.

CAUTION:

Use recommended ol swch as Edwords Ultra Grade |5 or equival-
ent. Use of other odls will produce poor pressure performance and
rapid comtamination. Also, do mot use solvents or lpht flushing odls
since complete removal is difioaly and their higher vapor presswre
prevents adiainment of reguired vacwuns,

Rus the mechanical pumps for at leaut five ssinutes. This will
carculate o) rough e pump and flush Ut any ContamEnants.
Ropeat Steps 3 & 4. If any visible cootaminants still appear in the
pump oil repeat Steps 3 & 4 again until the pemp oil appears free of
contsmsinants. Make sere that before the pamp s used that ot s filled
with 2 sufliciont amount of il (s described i Ssep 4),
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45 Contamination of the Vacuum System

All leak detectors are subyecied 10 contamination of the vacuum sysiem by
repeated exposwe to gases and other matier deawn from test objects dung
ordinary Sesting.  This matter will settle throughout She vacusm systom.  Special
cossideration shoeld always be given for contamsination of the mass spectrome-
ser and the oll and filler of the rotary vane mechamical pemp, As a result of
contamination, sysem performance will drop and seasitivity will decrease.
Cleaning aad recalibeation of the vacsum systess is necessary 10 rostore the usit
%0 optimem perfonmance.

Indications of Contamimation

The vacuum system is comidered contamisased if aay of the following condi-
B00s exist:

1. The amplifier gain (cither G2 or G)) indicator displays & gaas of § or
higher. Thia indicates that Bhe semitivity of the mass spoctrometer
has decreased and e amomatic gain compensation of Se enit is
reaching its Bemit. Verify suning by performang the “Tene” function
(as doscribed in Section (2.9). If after the Tune fenction has boen
performed, e gaa value is not lower Bam previously reponied, the
mass spoctrometer should be removed from the high-vacuum systom
and cleaned (e procedure is described i Section 4.7),

2. The high-vacuum presware display is erratic, This cas be observed
by selecting @ High Vacuum fusction on the Service Panel. This
reguires that the hagh-vaceum section be opened and cleamod (thas
procedure s describod in Section 4.7).

3 The plugged test port cansol be pessped 10 Jess than S0 malliToer.
This condton indcates that the oil in the imemal rosgh pump (or
exiernal rough pemp, when equipped) may be contamunated and
needs 10 be replaced (this procedere is described i Section 4.4),

4. The forcline pressure casnot be pumpod 10 less thas 50 sl Toer.
This condton indcates that the ol in the imersal roegh pemp may
be contaminated and neods to be replaced (this procedure s
described in Section 4.3),

S, With @ sest port plug in place, the leak rate sndicator does not reach
& “2¢r0” reading even after profonged pumping.  Thes condition
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mdicates that the accumulated contaminsats within the unit have
absorbod & Righ amount of test helicse. When thes occurs, place e
unit in its “standby”™ mode for & mingeum of throe minstos. The unet
will be able 1o pump away some of the backgrosnd belium and w
take new memurements. Re-leating of the leut object is
recogunendod ot Gus point. 1f the situation s sull a0t remedsed,
chasging Be ol ia the intomal rough pump as well as a system-wide
cleansing of ®e wtomal componcats of the wnil is in oeder.

Note that it is possible that the syssploms livied above may abo be due 10 causes
other than contarmasation. The following problems should be conssdered aad
climinaled prior 0 procoedieg with coatamsination-related service:

¢ leak m the vacwoum system
*  incomrectly uned spectrometor
*  malfusctioning terbomaoleculss pemp

Sensitivity Check

A seosstivity check provides an indication on how the leall detecton i responding
80 repeatiod cxposare 1O gases drawn indo s vacoum sysem.  Mamer contmacd in
Dese pases leads 10 contamsinate the mass spectrometer and reduce sts senstivity,
The unit's computer senses ths reduction and astomatically compensates for this
Josa by increasing the belium signal amplifier gain (the Amplificr Gain function
&vided into G2 gain during reverse mode testing or G3: gain Surieg direct
mode lesting). Ultisnately, Uf the usit were 10 be lefi saserviced, twough contin:
wing compuier adjustment in respoase 10 increasing coatamination, the “reserve”™
gan would be exhausted. A cleaning and recalibcation of $e mass spectrometer

COmpOnents s nocessary 1o provent this condition.

A scoaitivity check is made by peessing the SELECT momentary switches on the
Service Panel until the AMP GAIN function is reached. As stated above, @ece
Gain messurements are available: G1, G2 sad G G1 (gross mode gain) &s st
by the user, 50 a high value of this gain is not necessanily an mdication of costa-
mination, The SELECT switches are alwo used 1o toggle between the three
vadecs. The scalle of amplificr pain is betwees | and 100 Typecal gains for a
clesn sysiem are:

G 2.3

Gk 3-4
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As the system peogressively booomses more contarsnated, the gam abuw incresscs
(becomes choser 10 10)

To correct this condition, the Tune function must be used (as described In
Soction 2.9), 1If the Tune function has been performed, and either G2 or G3
value is grester San 8, the mass spectrometer assembly showld be removed,
cleaned and recalibratod as describad in Sections 4.7 and 4.8,

Internal Retary Vane Pump Ol Contamination (600T)

Repeated exposure 80 high levels of helius, particularly when testing objects
with large beaks, may casse the mechanical pump’s il %0 bocome coataminated.
Helium, alosg with other gases, becomes dissolved in @ ol and rapped i the
isternal mechanical pump. This type of contamination is fousd when:

*  Ahigh backgrouad of helium is measured that casaot be pumped
yway

*  Anunstable leak rate camiod by excess helium that is redoased
from the intemnal mechamical pemp ot regulsr intervals

A high backgrousd level of hellum will prevent $he Spoctron 600 from testing o
its moat seasitive ranges. An unstable beak rate will comsplicase lesting and will

The gas balllast may be opened periodically to “de-gas” the pump’s oll. This
should be done only if the backgrosnd belium rate s cxcessive of if the beak rate
becomes umtable as a resukt of helivm loading. The pump gas ballast is
connacted 1o a “purge” valve s the vacsum systess, which allows &e ballast 10

be opened %0 atmosphere Brough a sestered fllter.

Nmumwuwwmm«umm.
The nitrogen line must be connected intersally by removing the sintered filier
(items 13, figure 5-2) and replacing it with a 14" NPT to 147 polyflow tubing
elbow adapioe (PN D15S0852) and connccting a bength of polyfiow tabing
betwees the adapoor and the inside of the bulkhead g, The reguired consce-
tors, toding, and instructions are iscladed in the N2 kit, which is part of e

The pusngp may be purped cither W atmosphere through the simered filier. or with
dry mwrogen. Dry nitrogen is recommendod in aeeas with high ambecat helram.
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mwumwmquwmswnmmam
stream of rivrogen entors the ballast port

Toqaudmumm’tmhwmnﬂdum&
Service Panel (left side of User Pancl). The purge valve may only be opened
when the unit is in “standby™ made (the READY light will be lit on the User
Pascl). The ballast should be kept open for a sunimum of Geee minutes o
allow the helium o be-completely expelled from the il The perpe valve will
asomatically close after five minutes, o when the START swilch is pressed.
mmmmm*wmmmup—gmn
closes. This allows the backgrosnd level to sette and the compuler 10 spdale the
hackgroend information.

Occasionally, the imemal pump’s oil willl beccese saturated with belium o the
wmmmmwu"ewmmwmep
ballast will not be enticely effective. If the background and iastability problems
are not sefficiently sclved through these measures, change the pemp's ol (refer
to Section 4.4 for this peocedure).

45 Venting the Vacuum System

mmuwdmmwmmu
vesting of the Vacuem System. Venting is always necessary for removal of
COmpOneIt parts. Service muest be performed by adhering to procederes that
wummmm:mnm«...mm
behind are a source of outgassing and contamination tat effect S efficiency of
the Spectron 600).

WARNING!
Venting of the Vacwsm System showld be performed by
qualified persosnel only. Iwproper sequencing of the
vecuum system may lead to demage to the wnit or injury to
rervice personnel.

To Vent the Vacoum System:

|, Place the unit in Service Mode. The unit may be placed ia service
mode by:

2. Tuming the screw at e top of the rear door 1M turm and gently
Jowerniag the door,
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b. Fressing the black pushbution on @ie upper right of the clrowsit
board (mounted on the rear door).

2. From the Valve secmon of the Service Paacl, chone all valves except
the forchne valve,

3. Press the ZERO mosseatsry swilch, This will shet down the turbo-
molecular pump. Wit three méauies for @ tarbomolecular pump
o spes down.

4 Press e FORE momentary switch on e Service Panel o close
the foreline valve.

5 Discoancct e power supply 10 the insemal pump
(Molex comnacion).

6. Open the vent valve from the somentary swikh on Be Service Pascl

7. Open @ fine valve from the momentary switch oa the Service
Pancl. The turbomolecsliar pump willl rapidly decelerate (s
produces & Righly distinctive noiac).

8. Open the forckine valve from the momentary switch oa the Service
9. Close the vent, fine and foreline valves.
10. Turs off the wmit.

To restan the Spectron 600: Recoansct the power swilch o the internal mecham-
cal pump, press JO switch 1o | and perform & nonnal stan-up peoceduse (as
described in Section 23)

4.7 Cleaning Requirements

When it has been determined that the vacuum system is contaminated, compo-
ncats of the vacuum system willl nood 10 be cleaned and serviced as statod i the
remainder of this Sectica.  Since contamination should not be a frequent oocur-
rence, it is recommended that & many as possible of the components listed in
this secton be cleanad andior serviced at the same time.
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Parts that require cleaning arc:
+  Mass Spectrometor (incleding $e source, collector and bousing)
*  Turbomolecular pump
*  Vacuum system valves

To obuain complese and enimpoded access 1o the internal systems of the
Spectron 600:

*  Front & Rear Panels: With a screwdriver, turn the screw located on
1op of cach panel 1/4 tom and geatly lower the doors

*  Side Paacls: Each pancl Eifts off ¢ snit’s housing by grasping the
pancl on e Jower reas comer and pulling curwarnd.

Cleaning Precedure for Contamisated Parts

Whenever the vacuum system bocomes contaminated, #t will be pocessary o dis-
assembie and clean all componeats that we effected. Cleasing peocedures for
vaceum apparates such as cloctron fube parts, lest chassbers, eic., are generally
approprisie for cleassag Spectroa 600 vacoum components.

WARINING®
Al all times, the inhalation of cleaning flwid vapors
must be avolded. Also, extreme care vhould be token
with flaswmable substances tuch ar acefone.

NOTE

When baadling ssy components normally exposed 1o
vacusm, use onlly lint-free gloves. Toechang any object
with bare hands will leave aa organic residec ca the
componen that will outgas and negatvely offect the
sebsequent Jeak detection procedure,

The solvonts referred 10 ia this secBon ase freon and acetone. Acckone s usod
whenever barpe deponits of grease or od are 1o be removed.  Romomber,
Bowever, 10 use acetone in a well ventilated arca. Since acotone s highly
fammable, all standard safety precastions when dealing with famenable objocts
should be taken whenever acetone is used

Immense componeats in a cleaning solvent for five masutes. Thorcughly e in

hot water and dry immediately. Heating the components, prior o their resssenm-
Ny Is the final stape of cloaning.
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NOTE

Never remove O-rings with @ metal tood, ax this cosld
scraich the O -ring groove, and cause @ leak. Use a plastic
or woud (or any soft material) toof 10 remove the O ring
by ingerting the tool between the inslde of the O-ring and
ity groowe and then sliding the food aroand the intide of the
O-ring. This will caxse the O ring o pop ap. An O-ring
may Aave 1o be held on its opposise side 10 prevens lis
nurning dn the groove, This procedare ussally gives much
betier resslés than trying to pry the O-ring from its groow.

O-rings aee susceptible 10 absorbing large quantities of Be solvents used in
cleaning. Sebsequest evaporation of Shese solvents when the system is later
evacuatod (duniag testing) mest be avoided, Serefore O-nngs and gaskots should
be removed from flange grooves sad trealed 3 & soparate cleamsag problem. O-
nings and gaskets are cither replaced at the time of reassembly (recommendad),
or carefully wiped clean with a lint-free matersal and irspected for surface
damago of any kind before they are used again. If a new O-nag Is usod, ®
bould be wiped clean, isapectod and lubricated with a ight ilm of vacuum
gresse, cucatially the same procedure & would take place when rewsing an old
Ouring. Use vacoum grease as sparingly as possible since it later may become a
source of systomn contamination.

Cleaning the Mass Spectrometer
Refer 1o Figure 4.2 for an exploded view of the mass spectrometer.

I, Refer 10 Section 4.9 for an explanation of hbow 1o remove the source
from the Spectron 600,

2 Disassemble the two halfl sections of @ spectrometer housing and
remove e center slit plate and Ovring.

3. Clean the two sections. The intersor of both sections should be
lightly sanded or bead blasted to remove all stains. Blow out the
bead blast rexides with &y, oil-free alr. The sections should then be
cleaned ultrmonically in freon and drsed with a hot air gun. Make
sure 10 handle the sections whes wearsag lint free gloves.,
Reassemble the w0 sections and mstall a new O.ning.
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The sosece sy be cleaned as follows:

& Remove e source’s O-ring and wipe away any cX00ss groae
from the O-ring groove.

b. Remove the source’s filaments as stasod s the Section 4.9,
Cleas the area wsing 2 fine emery cloth beld with seedie nose
pliers o a twoezer. Be carelil 10 not use excessive force, any
bending or shifting of the filament srea may cause an cloctrcal
short. Rinse the source in freon and clean it ultrascaically,
Inntall new filassents as described in Section 4.9).

S,  The collecsor may be clesaad a follows:

a. Remove the collecior™s O-nag and wipe away any excess

¢. Bake the entire assembly at S0°C for 30 mimstes.

d. Apply a light film of vaceum gresse ca the O-nag and romstall
the collector assembly into the mass spectrometer.

1






Parts List for the Spectron 600 Mass Spectrometer (= illustrated s

Figure 4-2)1
TEM # EDWARDS PN DESCRIPTION
| D15501.817 Sowrce Assembly
2 D155-01-818 Collector Assembly
3 D155-02.80% O-Ring. 2 112 x 16
4 D155-01-811 Scurce Body
S D15S01-812 Collector Body
6 DISS01-813 Magnet
7 Commercial Lockwasher, Spist #4
] Commercaal Scrow, M40 x VB
9 D155S.01-814 Sin Plate
10 DI1SS01819 Scrow, ventod, #2-56 x V16
" D1SS02-800 O-Risg, 1 178 x 1/16
12 Commercial Lockwashor, Spiat #6
13 Commercial Screw, Socket Head, #6-32 x 12
14 Commercial Lockwasher, Split #6

15

Scrow, Socket Head, #6052 x 12



Cleaning the Terbomelecular Pamp

Cleaning of this pump must be in accordance with the peocedures in the EXT0
Customcr Service Deparnument at Edwards,

Vent the Spectron 600 (a3 stated in Section 4.6).

2. Open @ rear door of the wnit. With a scrowdniver tern the screw

e door 1/4 tarn and gently bower the doce

NOTE

Note the aligament and orieseation of all parts remaoved.
Proper alignmens is critical when replocing the
components removed in this procedure.

3

+

5.

6

10.

Disconsect the electnical conmecion 10 the terbomolecular pamp.

Disconnect the cloctrical consectoe 10 e source and mass
spoctrometer.

Remove the NW clunp and centering ring from foreline of the murbo
pemp. Be careful not 80 drop the centering ring.

Note the onestation of the claw clamgs that connect the pussp 10 the
vacusm manifold and the mamifold 10 the foreline section.

Loosen e suts oa the claw clamgs. Remove e clamps. Make
sere 10 record the position of each clamg.

the manifold. Place on & clean, fixt serface near the umit.

Lift off @e sartomalocular pump and place oo a clean, flat suiface
the unt

Refer w0 the instrections i the EXT70 masual for cleaning

the penp. Pump service should be lmited 10 cleaning procodures
only - additional woek performed on the pamp may voud the waranty.

Clean sad regrease e O-ring on @ large centenng ring assembly

& necessary. Replace the turbomolecelar pump, mansfold and

~



12. Replace all of the claw clamps removed in Step 7. Replace the
clamps 1o the same positsons from which Shey were ressoved earlier
Replace and tightes the nuts removed in Step 7.

13. Clean and regrease the O-ring oo the NW 16 contening ring 3

necessary. Replace the NW 16 clamp and contering ring ressoved in
Step S oote e tartomolecular pemp.

14. Recomnect the electrical connecion 1o the source and mass
specuometer

15. Reconmect the electrical connector to the turbomolecular pump.



48 Colibration Requirements

Calibeation is required whoes componcnts associaod with a measurcment
function are serviced, repaired or replaced.

The items that need 10 be calibrated and reset afler service, ropasr or
replacemncet are:

. lalpenaﬁdlmehcpﬂnlm
¢ Bvac gauge
¢ MMpEratIre sensor

Test Port Pirani Calibration

NOTE
Calibeation is required whenever & gauge is replaced.

. Ensere that a dank pleg is atached %o the test port and that all
valves except the forckine valve are closed.  Venfy that the Spectron
600 1 in the Standaed mode.

2. Open e rear panel. To open the rear panel tum the captive screw af
the top of the panel 154 sarn counterclockwise and pently lower the
doce.

3. Usiag cither of the SELECT amvow keys oa the left side of the
User Panel, select the Test Port Pressure function. The function has
been seloctod when the groen mdicator Light to its left is lit,

4 St @ emit w0 mansally range dowaward 10 10 range (10 ensere
that the unit is in direct mode) by peessing the AUTOANUAL
momentary swilch so that the manual naging mode is mitiated and
then prossing e “down srow”™ key 50 that the “10 rasge™ is
sclecied & the eventual “pumpdown™ poal.

5. Press the START pushbation 10 stant the test cycle. Allow the unit
10 pempdown so that il reaches Crossover 2. The fine valve wall be
open (the grees indicator aeal to FINE VALVE oa the User Pasc]
will be b



6. On@e A board mosnied on Be interior of the rear door, adjust the
R101 potentiometer (38 Se botom center of the board) so that the
ummhmﬂnmdﬂhmhw
duplay. The optimal method is 1o adjest the poteatiometer 1o
slightly greater @am ooe milliTorr, thea slowly tum the
potestiometer down entil the display just indicates | mToer.

NOTE '
&wmmmwmmmm
Wmmhmwa'dnmmnln‘fuxw
mmmwmmammﬂm

Yoreline Pirani Calibration

). Ensure that a blask plug bs sntached to the test port and that all
valves except the foreline valve are chmed.  Verify that the Spectron
600 is in the Standard mode.

2 Open the rear pancl. To open the rear pancl Sern the captive scarow 3t
mw«umlummmmummw
door.

NOTE
The test port plrani must be calibrated prior 1o calibration

of the foreline pirani.

3. Using cither of the SELECT ammow keys on the left side of the
User Panel, seloct the TEST PORT (peessare) function. The
function has been sclectod when the green indicator light 0 its beft
Is lit.

4. Set the wait to manually rage downwaed 10 & decade Shat the uns
will run in while in roverse mode (e.g., the 10" raage). Make sure
8ot 10 range down Wo far (¢.g., raging down 1o the 10* range
Ben up o e 10° range  the wait will be in direct mode imstcad of
roverse mode). Wait until test port pressure stabilizes. Recoed e
fesl poet pressure.

S.  Using either of @ SELECT arrow keys on e Jeft sade of the
User Pancl. sedect the FORELINE fenction so that foceline presvare

reading appears oa the alpbanumern: display.
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On the A board mounted on the itenior of the rear door, adjust the
R79 potentiomester (at the botiom center of e board) until the
current foreline peessure reading is the same as the lost port prossere
reading recorded in Step 4.

Re-sclect the TEST PORT function. Verify that the test port
pressure &s sull the same as rocoeded in Ssep 4. I the reading b
changed. repeat the procodure watil the forcline pressere aad test pon
prosaure continually ssaich,

Calibrating the Temperature Sensor

pa

Ensure that the unit is in standsed mods, Open the rear pasel. To
opes the rear pasel teen Be captive screw u the wp of the panel 1M
tum counterclockwise and gendly lower the dooc

Coanect a temperature peobe 10 the temperature semoe Jocaled on
the body of the istermnal calibeator.

Using elther of the SELECT arow keys oa the left side of &
User Panel, seloct e CAL TEMP fuaction so at the lemperatiee

reading appears on the alphasumens dsplay.

NOTR
The temperature probe shoald have @ resolution of 0.1°C .

4

Onthe A board mounted on the intensor of the rear door, adjust the
RS} potentiomcter (a3t the botom right of the boand) satil the
temperature reading of the slphanuseric display maiches the
tempersture indicated by the teaperature peobe.



49 General Service & Repair

Servicing the Valves

The most prevalent cause foe & leaky vaceum system is faulty valve closere. A
valve's seat and seal become dirty or contaminated widh use, camsing small leaks
that ssust be comrectad for the leak detector to fenction as required. The valves
mast be cleaned when a leak develops o @ systems becomes contaminalod s
described in Section 4.5, If & valve scal is damaged the valve should be

replaced.

Generally, valves exposed to low pressare and Bigh flow are the most likely to be
@ cause of a Jeak and should be serviced firt. Cleaning procodures are
dscussed in Section 4.7,

All valve servicing is performed while ®o snit is in Service Maode. In onder 1o
casily access the valve block the reas pancl needs 10 be openad. Refer to Figure
5.2 for an exploded view of the valve block

CAUTION
Do nee xre mesal toods or sharp objects 1o bnpect @ valve
sear in the valve Mok, Any scratch will irneparally

damage the reat
Servicing the Veat Valve
1. Veat the test port.
2. Open the rear panel. Yo open the rear panel, tam the captive screw
at the top of the pancl 14 tern counterclockwise aad pently Jower
the door,

3. Remove B two wires foom the electrical connectors on the valve.
Make note of which wire is conmected 10 each metal prong (yellow

wire 10 upper proag/stnped wire 8o lower proag).
4. Remove the four screws and washers. Remove the valve coil,

S Remove the pluager and the scal assembly from the valve coll
Wipe only the outer arca of the seal. Do sot remove the seal.



6 The valve's O-ring is in the body of the valve. Remove it with a
plastic or other son-metallic insrumest. Do not use metal or any
other “Bhard” instrumonts &% they may scraich the O-ning groove.
Wipe each O-ring with & Bat-free cloth and check cach carefully for
nicks, deats of Bt spots. Replace when nocessary.

7. Wipe the seat on the valve hlock with a clean, lint froo cloth o
remove any contaminasts. If necessary, a small amount of aloobol
may be used ca the valve block.

CAUTION
Acetone or glcohol is destructive 10 rubber swfaces such as

the valve s O-ring. When cleaning rubber sarfoces use a

clean and dry linr free cloth

S Wipe e O-ring with a clesn, lint.free cloth, $hes cost 3t with a thin
film of vacuuss grease (Dow Corming Migh Vacuem Geease is
recomemendad). The coating should be this esough 5o that the
grease is barely visible except foe leaving a glossy coat on Be
rebber. Replace the O-ring in the valve body.

9. Wipe the rubber seal on the end of the valve pleager with a clean,
Eat-free choth. Coat the rubber with a thin film of vacuum grease.

10. Replace the spring iato the plusger.
11. Replace the plunger into the valve codl.

12. Replace the valve assembly oato the valve block. Be very carefel
oot 1 pinch the O-nag. Reattach the four screws sad washers.,

13. Reamach the two wires onto the proper clectrcal connecton.
Servickag the Fine, Rough & Reverse Valves

1. Vet the entire system. Follow the procedure stsed in Section 4.6,

2. Open the rear pascl. To open the rear panel, tum the captive sorew

at the 1op of the panel 1/ tum commterclockwise and gently lower
he dooe.



3. Remove the two wires from the clectrical coanccion ca the valve.
Make note of which wire is connected to each metal proag (the fine
and reverse valves: the yellow wire is connected 10 B wpper
proagthe sriped wire 10 the lower proag. rough valve: @ while
m»mwmummwummum
groen and yellow wire 10 the ouler proag).

4 Remove the four sorews and washers. Remsove the valve sssembly.
$. Remove the plunger and speing out of the valve ool

6. The valve's O-ring is in the valve block. Remove it with a plastic o
other pon-metallic imtrament. Do not use metal or any other hard
instruments as they may soratch the O-ring groove. Wige @e O-ring
with a lint-free cloth and check each carefully for nicks, deses or flat
spots. Replace whon necessary.

7. wuuaummm.muMMm
remove any costasinants. If necossary, & small amount of shoodol
may be ssad on Be valve block,

CAUTION
Acetome ov alcohal Is destructive 1o radber swisces rach as

the valve’s Ouring, When cleaning rubber marfoces wie a
clean and dry lint-free cloth

8. Clcan the phenger and the rubber scal with a lint-frec cloth. Coat the
face of the seal completely with & very thin coveriag of vaceum
WMMMMGMBM). The
mwuuwnuumamvﬁuw
except for leaving & ghoasy coat on the seat.

9. mmmmuwuuwmmm
cotl

10. Coat e O-ring with a thin covering Of Vacoum grease. Replace the
O-ring into the groove on the valve block.

1. Mumwmmuuuwuw«mcuw
electrical connector should be on e right ssde). Replace the screws

and washers removed in Step 4. Reattach the wires onlo e peoper
olectrical coanecton.

428



Serviciag the Gross Vahve

r 2

Vem the entire system. Follow the procedure stated ia Section 4.0

Open the rear poncl. To opes the rear pasel, turn the caplive srew
ot B top of the panel 154 sers coumerchockwise and geatly lower
the doce.

The gross valve is labelod and is mounted near the muddie of e
valve block, Remove the screws that bold the intornal valve
mechanium and Be valve restrscior plate.  Mostafy each screw as
ey are removed: the two pairs are different & beagth.

While wsing Bnt-free gloves, remove the two O-rings with a plastic
tool. Do net use metal or any other hard instromscals &t they may
scratch Be O-ving groove. Wipe each O-ring with a list-feee cloth
and check each carefellly for micks, dents or flat spots. Replace whon

DeCessary.

Remove the restricioe plate from the valve. Special attentscn should
be given 10 the hole at the mad-point of the revericeoe plate. Bt is vory
small and this passage met not be impeded in any way if the
Spectron 600 is 10 functios property. Clean the restrictor plale and
ity seat with a lise-free choth. The coating should be thia caough so
that the grease is barely visitde except for deaving a ghossy coat oo
the plate.

Coat cach O-ring completely with & very thin covenng of vacuum
grease (Dow Corsdag High Vacuum Grease recommeaded). The
coatiag should be thin enough o that the grease is barely visible
excepe for leaving 3 ghosay coal on e O-ring.

With a lint-free cloth wipe off any grease or dirt on the O-ring seats.

With even peessure replace @¢ O-rings into e respective O-ning
scats. Make sure $hat each O-rimg is securely mounted, failure %o
mount the ring properly will cause the valve to malfunction oe fail

completely.

Re-astach the valve cuil and sestrscior plate with the two screws
removed i Step 3.



Servicing the Parpe and Salff Valves

1
2.

£

Vet the entire sysems. Follow the procedure staled in Sectioa 4.6,

Ogpen the rear panel. To open the rear pancl, turs the captive screw
# e wop of the panel 14 tum counterclockwise and poatly lower
the dooe.

The valves are labeled and mosnied on e valve block. Remove the
Jower Jeft and upper night screws 10 acoess the intermal valve
mechanivm

While using lini-free gloves, remove the two O-rings, the small inner
O-ring and the Larger cuter O-ring with a plastic wol. Do not use
metal of anry other hard instruments & ey may scratch the O-riag
groove. Wipe cach O-ring with a lint-free cloth and check each
carefully for micks, dents or Bt spots. Replace when necessary.

Coat cach O-ring compietely with a very thin covering of vacuwms
grease (Dow Coming High Vacusm grease recommended). The
mmuhmnuuwuwm
except for beaving & glossy coat oa the O-nng.

With a Bat-free cloth wipe off any grease or &1 on the O-ring scats.

With eves pressure replace the O-rings ino thewr respoctive O-ring
seats. Make ywro that cach O-ring is securely moustod, failure w
mount the ring peoperly will cause the valve 1o malfunction or fadl

compleiely.
Re-attach the valve coal with the two screws removed in Step 3.

Replacing the Filaments

nwmummwmmumammme
remmoval of the source from the mass spectroeseter (illusarated in Fgure 4.4).

The peocedere 10 replace the Slaments .

2

Vet the eatice system. Follow e procedure staed in Section 4.6.

Whilke holding the source assembly, peotly pull off the source
CONBOCION.



3.  Loosen the four screws that hold the heat sink cato the source
assemiddy. Romove the four screws and pull the heat sink off the

source assembly.

4. Loosen and remove the remaining two screws holding the souece
assembly in place.

5. Remove the source assembdly.

6 On the source asscmbly, remove the two ower auts that hold the
filament contacts in place.

7. Geatly bend (away and down) the filament contacts away froms e
source assembly,

£ Remove the two auts that hold the cersmic spacer i place. Remove
the spacer.

9. Remove the Slament assembly.
lotallation:

10. Carefully bend both Slamont contacts shightly more then 907 away
from the Slament sade of Be amembly.

11, Place the filament on e source assembly. Guide the contacts with
the slots peovided on the coramic bock.

12. Place the coramic spacer on e source assembly. Reattach the
spacer with the nets removed in Step 8.

11, Shde the Slament up or down in the slots of the coramic Block usel

the top edge of B¢ filament is alignod with e center shit of the
sosrce avembly (refer 10 Figeee 4.3)

Flament Abgrget i
s
=







14 Lightly tighten @e nuts removed in Step 6 so that @c Slament
assermbly Is secured to the sowce bousing.

Do not over-righten sthe mats, Over tighteming will coure
he cergmic block 1o crack

15, Bead the filament contacts so that they toech the stad poats of the
source. Mako sure that the nets holding the contacts are tight.

16, Remove the O-ring with the bomom of the source assembly. Clean
with a &y cloth. Refer 10 Section 4.7 for information o how 10
remove, clean and install O-rings.

17. Apply a thin coating of vacuuss grease sad re-insert e O-ning back
into the O-nag shot

18. Reatach the source assembly with $he two scrows removed in
Step 4.

19. Reanach dhe beat sink that covers the source assembly with the
screws removed in Seep X

20, Reattach @ source connecior 10 the source assembly.
Replaciag the Internal Leak Standard
The internal Jeak standard, isatalled in @ Spectron 600 a the factory, will kast
mdefinitedy bet shoeld be returmed annsally to Edwards for recalibraticn (contact
Edwards Custosser Service for information). removal or replacement of the
standaed must be performed with the usit powered down aad the unst vested (as
stased in Section 4.6)
The procedure for replacing e insemal beak standard is:

1. Power down the Spectron 600,

2. Open the rear pasel by loosensag the captive screw 3t the top of the
panel sad penddy lowerning e door.

1. Disccanect the temporature sensor electrical consecioe.



4. Cwt any te wraps surrounding the scosor make sure Sat the only

object connecied 10 the sensor is the calibratoe.

Push the quick release bunos oo the calibrator body. Remove the
lemperatiee seasor aad leak standard by pulling the fitting Sows,

angling it out and then pulling out the fitting whale the temperature
sensce is still mzached o

Remove the temperatere sensor from @e deak standand and reattach
10 a new leak standard.

leseall the new leak standaed and lemperature sensor oato the
calibrator body, Place the fitling in @e unit, angling the Seting in
the same manncr 45 in Siep S and dhen prossing the fitling into the
calibrasoe body. A positive ciick indicates that the standard has been
coerectly installed.

Circuit Board Replacement

The Spoctron 600 contains Geee cirosit boards in the unit and coe ciecuit board
in the optonal hand beld remote. Circsit Boaed A is mounted on e imside of
the unit's rear panel, Circuit Bosed B is mounted ca the inside of the umit's front
paned, Cireuit Board C is localed underneath and attached to the User Pancl and
Circuit Board D is the board within the handheld remote.

NOTE: The CPU board mosnts 10 the A boerd.

The Spectron 600 must be turned OFF and disconwected from the

electrical supply priov o any repair or replacessent of any of the clrewir
boards. When the unlt is powered ON, potenticlly lethal Mgh voliages

are continnally applied to the circwit boards end other areas within the
unit during its operation. Failure 10 follow this precestion may leod to
severe injury or death.

To replace Circuit Board A:

Open S rear door of the usit by tuming the captive screw at the 1op
of door 1/4 1um and then gently lowening the dooe.

2. Loosen and remove the screws Bat hold the shaeld that covers the

bossd. Remove the shield.

~M



7.

Remove all of the electrical coaneciors from the board. Label cach
compector prior to removal. Note the polarnity of each consector,

Loosen and remove e screws that hold down B¢ boasd. Remone
the boasd.

Place B new circuit board oa the doce. Re-attach the board 1o the
door with the screws semoved in Sicp 4.

Re-amach the electncal conseciors removed in Step 3. Be careful w0
note the polanty of each consector,

Re-atach the shield removed in Step 2.

To replace Clreult Board B:

o
-

&

7.

Open the faoat dooe of the unit by tuming e caplive screw at the
top of door 154 sern and then gemly lowerning the door.

Loosen and remove the scrows on the shield that covers Be Boasd.
Remove the shield.

Remove all of the eloctncal conoecton from the Board. Label cach
coanectoe peioe 10 ressoval. Note the polarity of each coanecie

Locson and romove the screws that hold down the board, Remove
the boand.

Place the new Circuit boasd oa the door. Re-attach the dboard 10 Be
dooe with the screws removed in Step 4,

Re-atuach the elecrical cosnections removed ia Seep 3. Be carelal o
note the polasity of each comnecoe

Re-attach the shield removed in Step 2.

To replace Circuit Board C:
Roplacement by Edwards service persoane! is recommended.

To replace Circuit Board D:
Replacement for the entire assemitly (the haadheld remote) is reguired.



Replacing Fuses

Two feses are installed ia a removable bolder located to the right of the AC
power isput (see figere 2-2). Release the holder by pently pushing in the Lab on
its left side. Refer w page 1-10 10 determine your eail’s power requirements and

sppropriate fuse rating.

410 Troubleshooting Aids

The Spectron 600 computer contimually moaitors all system states and opera-
tiosal data. If an ervor is detocted, it will Emediately Eisplay that eeror oa the
User Panel, If any part of the Jeak detecioe’s equipment needs 10 be shut down
o¢ if 3ts operation neods to be alvered i aay way, Be compuier will instanta-

soously perform e acccesary function.

The Emoe Code will appesr o the Control Panel. Specifically, e emor code
EE appears in the nemeric display of the User Panel. At the same time, the
alpdasumenc dsplay indwates @0 specific Ermor Code (e.g.. ERROR 08)

The following table lists snd describes Be unit’s eevor or fault aad explains the
unit’s reaction 1 the peeblem. Also included in the table are the probable Caases
asd recommended comective actions necessary for repair of @e il


















GHAPTER VS
Parts List

5.1  Introduction

This chageer contains a listing of recomumended spare parts for the Spectrom 600
(Section 5.2) plus a detailod Eating of vacuum system and valve Block compo-
nents nocessary for service and repair of the usit (Sectica 5.3). Exploded views
of the vaceum syscss sad valve block ase iBustrated in Figures S.1 and 5.2,
Both Mlestrations contain item nambers for the replaceable components of the
subsystess.  Each illustrason has an accompanying table where the numbered
components in e illestration are ksted, aloag with an Edwands pant (catalog)
nember and a beief doscription of e Bem. The information in Bis chapter, in
conjenction with the instructions found is the precading chapiers will allow
service persoane] 10 dissssemble, repair and reassemdle virtually any woen or
malfunctioning component contained within the Spectron 600

&1



52 Recommended Spare Parts for the Spectron 600

DESCRIPTION PART NUMBER
Mass Spectroaseter! D155S.91.516

Sowrce Asscebly DISs-01-817

Source Rebaild Kt DIS5S01-515

Collector Axscanbly DISS01-818

Flamen Kit D15501.820
Internal Rough Pump (600T):

F2MLS Pump < 115V/S060 Hx  A371-22.502
E2MLS Pumg - 20V/S060H:  ANL-22-919

Internal Rough Pessp (6000):
Disphragm Pump - 1ISVI60Hz ~ DISS04-115
Dispheagm Pemp - 20V/S0Hz  DISS03-230
Diapteagm Pump - 100V/S0Hz  DISS03-100

Drag Pump DI5503.30
Drag Pump Power Sepply D155-03-310
External Rough Optica Kit D155-01-5%0
Turbomelecular Pemp (EXT70): B722-01-000
Turto Controller D396 20000
Cable D396-18010
Pirani Gaupe: D1£5.02-82¢



OESCRIPTION PART NUMBER
Circuit Boards: P /1794
A Board D15S-0lSSu
B Board D15501.351
C Board DISS01.852
D Board D15501-853
CPU Board DISS01-854
Maintenance Kit (600T): DI5S01-5800
O-Ring Kit DISS02-800
Air Filter DISS02.827
Pump Exhaust Filier DISS02-840
Filament Kit, Box of § DISS02.820
High Vacuum Grease V300024075
Mechamscal Pump Oil H110-26-015
Tool Knt D15501.825
LED Start Swach DI5S-02-854
Fuse; 90 - 115V D155.02.853
Puse; 200 - 260V D155-02-852
Filiee, Silencer, 14° NPT D155.02.842
Filter, Silencer, I/E™ NPT D155.02.844
Maintenasce Kit (600D): See Specron 800D Addoadum



DESCRIPTION PART NUNBER
Cart D15501-500
Stasless Steel Cart D155405-500
Hand Held Remote D15501.510
Vacuum Saiffer Probe D155-01-520
Hard Travel Case D155.01.5%0
External Roughing Option Kit  DI155-01-540






54 Other Components

Refer o figures 51 snd 52 for cxploded views of the Spectron 600 Vaceum
System and Valve Block, respectively. The numbered parts i cach illustraton
are listed, along with teir Edwards part sumber and & besel description, in the
accompanying lables.

TABLE 51
VACUUM SYSTEM

ITEM » EDWARDS PN DESCRIPTION
1 D155.02-820 Test Pont
2 D1S5-02.308 O-ring. Test Port Manifold
3 Commercial Screw, #10.32 x V16"

Commercial Lockwasher, #10
Kl Valve Block Assembly
5 DISS02-5M Elbow, 144" NPT, MF
6 D155-02-826 Pirans Gauge, Forckec
7 D15502-825 Manifold, Foeeline
b C105-12-304 Clamp, NW16
9 Cl0512-3 Centering Ring, NW16
10 B722.01.000 Tertomaolecular Pusp
1 B271-58-170 Ceatering Ring, ISO 63
12 D1SS02-530 Claw Clamp
13 D15S02-823 Manifold, High Vacuss
14 C10512.304 Clamp, NW16
15 Cl05-12-39% Cemenag Ring. NW16
16 Commercaal Screw, #1032 x 77167
Commercial Lockwasher, #10

1”7 D155-02-807 O-Ring. Migh Vacuum Manifold
18 DI155.01.816 Mass Spectrometer Assembly
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D15502.324
Commercial
Commercial
D155.02-816
DI155-02-851

DISS02-£50
DISS4R-844

Heat Sink

Screw, #6-32 x 1727, Socket Head Cap
Lockwasher

Calibeator Body

Caliteator Temperature Sensor Assembly
Calidenstor Valve Block

Calbeator Valve

Filter, Simered, /8™ NPT
Screw, #3832 x | 38"

Lockwasher, #8

O-Rng, Forclae Manifold

Screw, 1032 x 7167, Socket Head Cap
Lockwasher, #10
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TABLE 52

VALVE BLOCK ASSEMSLY
ITEM » EDWARDS PV DESCRIPTION

1 D155-02-817 Upper Valve Block

P D155-02-845 Fine (Direct Valve)
D15s.02-82 Replacesseat O-Ring, Fise Valve

3 D155-02-846 Veat Valve
D155-02-814 Replacement O-Ring. Vent Valve

4 DIS5-02-847 Rough Valve (100 - 115V Systerns)
DI55-02-848 Rough Valve (230 - 240V Systems)
D15s.02-802 Replacement O-ring, Rough Valve

s DISS02-845 Foreling (Revorse) Valve
DISS02-802 Replacement O-Riag, Forehae Valve

6 DISS42-549 Gross Valve
DIS542-53] Scrow, Pan Head, M3 x 3, 45mm 1g.
Diss02.sn Replacesnent O-Ring, Gross Vadve Marafold
DISS2-812 Replacoment O-Ring. Gross Valve Mansfold
D1SS02.813 Replacement O-Ring, Gross Valve Body

7 D1Ss-02-822 Geoss Rewtrictor Plase

K D155-02-810 O-Ring, Gross Restrictor Plase
D155-02.801 O-Ring, Grona Reatrictor Plate

10 D155-02-849 Sruff Valve
D155.02.811 Replacemesnt O-Ring, Seiff Valve Body
D155-02-812 Replacoment O-Ring. Saiff Valve Bady
D155-02-813 Replacemeat O-Ring, Saiff Valve Body
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DISS02-544
DI5S02-849
DI5S02-811
DI155-02-812
D155-02-813
Commercial

Comumercial

D1SS2-532
DISS02-532
DISS02-818
DISS02-806
D155-02-842
D155-02.809
D155-02-819
Coaunercial

D155(2-535
DISS-539
D15S02.-826

510

Filier, Siatered, 1/3" NPT

Parpe Valve
Replacement O-Ring. Purge Valve Manifold
Replacement O-Rang, Purge Valhve Masifold
Replacement O-Ring, Purge Valve Body
Screw, #10.32 x 1 34", Socket Head Cap
Lockwasher, #10

Elbow, 1/5™ NPT 10 114" Tube, Purge
Elbow, /8™ NPT 10 14" Tube, Saatl
Lower Valve Block

O-Risg, Valve Block

Filter, Sintorod, 1/4™ NPT
O-Ring. Valve Block Cover

Valve Block Cover

Screw, #1032 x 7/, Flat Head

Nipple, 4"NFPT, Loeg

Elbow, /6" NPT, Fermale

Pirasi Gauge, Test Port



APPENRET &
Glossary Of Terms Used In
Leak Detection

I Leak - In vacwum technology 3 bole, or porosity, in the wall of an
enclossre capable of passing pas from one sade of the wall 1o the
other under action of & pressure o concentration differeatial exasting
across the wall.

2. Gross Leak - A leak which cxhibits a leak rate in the range of 10 10
1 atm ocfsec or Migher.

3. Fine Leak - A Jeak which exhebits a beak rate in e range of 10" %0
10" atm colses o Jower.

4. Leak Rate - In Jeak detection practice, leak rate is defined x the eate
of flow (i pressure-volume units per uait time) theough a leak with
g ot a specified high prossure (uswally stmospheric presseee) on the
inlet sade and gas o & pressvere on the ot side which s low caough
1> have negligibie effect on @he rate of flow.

5. Laeak Detector - A device for detecting and Jocating Jeaks, and

6. Tracer Gas < A pas whach, passing through a Jeak, can then be
detocted by a spocific leak detoctor and Shus disclose the presence of
s keak. Also called search par.

7. Probe Gas « A tracer gas which issees from & moee-ce-less fine
onfice 50 as 10 impinge o0 a restricted test arca

£ Preswure Testiog - A leak detecting procedure m which tracer gas is
introdeced sader pressare im0 the enclonure ender crammmsaton, and
detecsed as it is eminied froos a Jeak.

9. Soap Bubble Test - A type of pressire tostiag in which the tracer gas
is detected by bubbles formead in & layer of soap solution applicd 10
the surface of the test object



10,

12,

13

14

15.

16,

17.

19.

Vacuum Testing - A leak detocting procedure in which the eaclosure
under examination is evacuated, & wacer gas applied 1o the outsade
surface of the enclosure, sad the gas detected aftor cnlering e
enchosure.

Mass Spectrometer Loak Detecter - A mass spectrometor adjused 10
respond only to tracer gas. Helium is commonly wsed s the wracer
md&u&hﬂuﬂhmﬂydm»unumw
detector .

Spectrometer Tube - The sensing clement of a mass spectroescier
leak detecton.

Jon Source - That pan of a spectrometer tbe s Wiich tracer gas is
jonized prelamsinary 1o being detectod

Neise Level « In 8¢ case of a Jeak detecior, the spunous ostpul,
whwmmmwuumaum
of an cutpet due 1O tracer gas.

Backgreund - In the case of & leak detector, the spunous culpes,
expressed in suitablc tenms, due 10 the response 0 other gases than
the actual gas being used for probing. The background may be
inherent in the detector, or accidental

Minisvem Detectable Pressure Chaage - The pressere prodecing aa
indication of three times the notse bovel.

Misimum Detectable Leak

& The size of the smallest leak, expressed in terms of mass flow
per it time hat can be waambigeously detectod by 3 leak
detocton in the prescace of nokse and background.

b. The product of the minimem detectable presvare change and the
pumpiag speed at the deteckor

Probe Test - A Jeak test in which the tracer gas is apphed by means
of a probe (see below) 5o that the arca covered by the tracer gas is
localized. This enables the indvidual leaks W be located.

Probe - A tube havisg & fine opening ot coc end, used for directing a
stream of tracer gas.



20. Sampling Probe - A device used in presware leating and so designed

21

& 1o collect tracer gas from a restricted area of the test object and
feed it 10 the leak detoctor. Al called pressure probe or saifffer.

Hood Test - An overall test in which an obgoct under vacuums Lost is
cachosed by 4 "hood™ which is fillod with tracer gas 0 as (o sebjoct
all parts of the tost object 1o examination at one time.

Isolation Test - A method of determining whether a Jeak is proseat
a systess, o of obtaining an cximate of ity magniade, by observing
e nte of rise of prossere in the evacuated system when the system
is tsolased from the pemp. Abo called rare of rise test,

Masking - The coveriag of a section of a test object 50 a5 10 prevent
tracer gas from emenng beaks that may exist in @e covered section.

Flooded System - A system which, while boing Jeak tesed sader
vacusss, becomes so filled with tracer gas as 80 make impracticable
furdher leak detection by means of a probe,

Helium Drift - In $he case of keak detection with a helium probe, the
drift of helium oo & Jeak or permeable gasket located al a point
suflicieatly remote from the end of the probe to mislead the operalor
into suspecting the arca near the peobe.

Standard Leak

& A device which permits Jeakage through it, at & specified rae, of
» specified gas, with stmospheric presware af one end of the
devico and a pressire om the other side sufficsently low %o have
negligitie effect oo the Jeak rate.

b. A capsllary or porows wall leak, ussally in & glas or metal tube,
whose dimensons have boen adpestad 10 give a conductance
within specified Besits for & specified gas o a standard reference
temperature with specified indet and exit pressures. Standard
Beaks for antaching o vacuum test mamifolds with sr &
atmosphenic peesswre cxposed (o the inlet are usually peotected
by filters 10 aveid clogging by dust particles. Standacd beaks for
calibrating mass spectrometers are wually fesod 0 a glas
rescrvorr containing the specified gas at a kaown hagh pressure.

<. A device provading 3 keown throughpet into a vacuum sysem.
Al referred 0 a5 a calidrated leak,
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AV.S. Standards

Standards of the American Vacuum Soclety for the
chﬂngolm.wmm

The following paragraphs are extracted, with permission of the Amencan
Vacuum Socsety, from AVS Standards wsed in defining and teating the
operation of mass spectromcter leak detoctons. They have been selecied
because of their application in the testing of Edwards leak deteciors.
Copies of complete AVS Standasd 2.1 ("Calibvation of Leak Detectons of
the Mass Specorometer Type™) and AVS Standard 2.3 ("Procedsre for the
Caliteation of Gas Analyzers of the Maa Spectrometry Type™) are
available by writing 1o Edwands.

© Copyrighes 1972, 1973 by e Amencas Vacoem Socety
AVS Standard 2.1

3.1 BACKGROUND

L1 Genersl

1n gescral backgrousd is the 1otal spursous indcation given by the beak
detoctor wydhout injected search gas. Background can originate in cither
the mass spectromoter tube or the associated clectnic aad cloctronic
circuitry, or both, (Frequestly, Bhe term is used 10 refer specifically 1o the
indication dec 10 ions other than those produced from injected scarch gas)

312 Drif

The relatively slow change i the background. The significast parameter
i the manimum drifl messured (o & speciied period of ume.

313 Nobse
The relatively rapid changes in the background. The significast parameter
i the poise mesaured in & specifiad period of tume.



314 Hebbum Backpreund
Background due 1 helium released from the walls of the leak detector o

beak detection syviem.

34 LEAXS

341 Leak (m)

hvmmahk.m pormeable clement, or other
structure in the wall of an enchosure capable of passing gas from coe side
of the wall 10 the oher under action of a presiure of concentration
difference existing across the wall

Ao, a device which can be usad 10 introdece gas into an evacuated
system.

JAL]1 Chanoel Leak
A leak which comints of oo or more discrete passages that may be ideally

treatod as long capillanies.

3412 Membrane Leak
A deak which permits gas flow by permeation of the gas theowgh »
nooporous wall, Foe helives, this may be a wall of ghass, quarts, or ofher

3413 Molecular Leak

A Jeak through which the mass rate of fow i substansally proporSonal
e rociprocal of the squase root of the molecular weight of the fowing
A

3414 Viscous Leak
A leak through which S s eate of Sow s substantially proportiosal 1o
the reciprocal of the viscosity of the Slowing gas.

342 Calibrsted Leak

A calibested Jeak for which the rate of leakage is known under standard
conditioas, namely, 2323°C, & pressure of 760 Torr 25% at one end of the
leak. and a pressure ot e other end 50 low as 1 have a acgligible effect
on the leak rate.



343 Virtual Lesk
The semblance of & leak due o the evoluson of a gas or vapor withes &

system.

35 LEAK RATES

351 Leak Rate

The mass rate (also called “throughpet™; differentiated from volume rate
of fow (Fervsec) s called pumping spoed ), in Toer liters/sec (or Pa
mYsoc) a1 which a specified gas passes Gwosgh 2 leak under speaific
conditons.

352 Standard Air Leak Rate

The mass rate of Sow, through a leak. of stmospberic s of dew point loss
than -25°C under standard condSoas specified as follows: e kot
peessure shalll be Joss San 760 Torr £5%, the outlet pressure shall be less
than 10 Torr and the tessperature shall be 2323°C.

153 Equivalent Standard Alr Leak Rate
MMMN&M&HWHM]O‘-IO'TN
litees/sec (107°-10* Pa m'sec) are of the molecular type (seo Sec 3.4.1.3).
Cossoguently, helium (maol. wi 4) passes theowgh sach leaks more rapidly
than sir (mol. wi 29) and a prven flow rale of helum correspoads %0 a
smaller fow rate of air. In this recommendaton, helium Sow is mesvared
and the “oquivalent standard air Jeak rate” is taken as (429)" = 0.37 tmes
the helem leak rate under standard condtons (see Sec 3.5.2).

38 SENSITIVITY TERMS

251 Sensitivity
The sensitivity of 2 device Is the change in output of the device divided by

@ change in ssput which caused S rosponne

382 Minimum Detectable Signal
An cutput signal due 10 incossing search gas which is oqual in magrotede
10 $e sum of the noise and the dnft

283 Minimuss Detectable Leak (or Minimuss Detectable Leak Rate)

The smallest Jeak, as specifiod by its standaed alr beak rase, that can be
detocted wmambigeously by a gives beak desector, The minimam



detectable beak rate depends on a nember of factons. One of e purposes
of this Standard s %0 describe practical peocedares for determeming
minimem detectable leak rate, taking ino account backgrosnd, volume
rate of flow (pumping spoed), and time facion.

154 Minkmum Detectable Concentration Ratie

The smallest conceatration ratio of & given search gas in an ar mixture
that can be detectad snambiguousty by a piven leak dotector when the
mixture i fed 10 the detector af such a rate 2 10 raise the pressure in the
instrument 10 somso optimess high valuc. lo Bds Standesd, @e mesimum
detoctable leak rate is calculated by a somewhat arbitrary procedare

from observations of e response of Jeak detector 10 a helium-as misters
of known helivm concentration ratio,

5 Test Procedure Minimum Detectable Leak

5.1 DRFT AND NOISE ODSERVATION

511

The cutput of the leak desector ks connected to the recorder, the keak
detector being at its maximom sensitivity setting and the inket valve
Chosod.

512
The Jeak detector backing-off (or zero) control s adpustied so that the
recorder reading is approximately S0% of full scale, the filamcet baag on

513
The output is recorded for 20 min. or entil the output has reachod full

scale, for positive drift, or zero, for negative dnft.

£14

Draw 2 series of bae sepmcnts inlersecting the curve recorded ia Sec. 515, te
lines o be drawn at |-ssin. intervals ot right angles 10 e time axis (sbescissa) of
the chart, sad 10 commence at the point where the procedure of Sec. 5.1.3 &
stanted. The lines so drawn will be called the “1-min lines.™

Draw straight-line spprovssasions for each segment of the cerve betwoen
adacent |-asin lines.



5.2 DRIFT AND NOSSE DETERNMINATION

521

Examine the straight boe approximations of Sec, 5.1.4 10 determine that
1-mmin segment of the output curve Baviag the greatest shope. This groatost
shope is measured in scale divissons per minete and is called the deift, 1f
the preasest shope is bess than the scale divisions corTespondag 10 2% of
full scalle of the recorder, the total (absolule) change in cutpet over Be
20-min persad is determined. The total chasge is divided by 20 is then called
e &ift

22
For cach 1-mem sogment of the curve, determine the massum (sbsolose )
deviation of e recordad curve from the straight-hee appeoximation.

£23

The average of those maximum deviations, sultiphied by 2, is called e
soise (scalle Eviviom).

Note: In determining the nolse, neglect any large deviathon (spite) which
ocowrs less freguently than once in any S-min interval

53 MININUM DETECTABLE SIGNAL

The mintmum detectable signal s taken 1o be equal 10 the sam of the
absolute values of the drift and of the noise. It should be measered in scale
divisions. If the sum is Jess thaa the scale divisions correspondiag 10 2%
of full scale, then Be scale divisions correspondisg 10 2% of full scale is
called the minimem detectable sipaal

5.4 SENSITIVITY DETERMINATION

SA4.0 Arrangement of Apparatus

The leak detection is connected 10 an sunilary system. (Frogueatly, the
suxiliary system is ischeded with the leak detecior as s integral pan
thereol).

The system should contaéa & minimem of rebber or oy polymen

surfaces. Preferably, sech surfaces should consist caly of the exposed
surfaces of s O.nng or Owrings. Accoedingly, the “Leak Isolation Valve™

b



showld proferably be of all-ssetal consruction, but in any case shosdd not
act & sgnificast sowrce of adsorbed or absorbed hebum.

542 Spurious Sigsal Correction

Note: This determination regaires the use of the swall calidbrased leak. If
the colibrated leak Aar s own istegral valve, and the leak and valve are all-
metal comstruction (except perhaps for the membrane in @ membrane -type
leak), Sec. 5.4.2 may be omirved from the procedure.

s421
A metal pleg is conmocted 10 e Jeak detocior

5422
The oupat Is zeroed, with @ Slament oa

5423
The leak nolation valve is opened.

£424
The pump valve is opeacd. (Nede: For ity safety, the flament of the
mars specirometer tube may be tumed off ar this poin).

L4258
When the atmospheric air present betweea the plug and the salet valve has
boen evacuated, the pamp valve is closed,

5425

The inlet valve i opened peomptly, bat gradually. The pressise i the
Jeak detecior is allowed to reach » steady value, showing no obscrvable
change in a |-min period

5427
Tum on fillament of mass spectrometer tebe if it is not oo

S4238

When the outpat has reachod a steady valee, But in any case not longer
than 3 min afier Sec. 54.2.6 the output reading &s noted. If the leak
detecsor has been set at redeced sonsitivity, the reading should be
convened o equivalent scale divisions for full-scmativity settng.

5429
Close the leak solation valve as rapudly as feasible.

bw



S42.10
Note the ouput reading 10 soconds after closing e isolation valve. As in

$423., convert the reading if secessary.

s42n

Subtract the reading soted in 5.4.2.10 from that noted in 5428 If the
Adference is negative, it is 1o be comedered equal 10 2ero. The difference
will be called the “sperioes-signal comection™ and will be appliod & Sec.
S43.14,

f42.12
Close the inket valve.

542.13
Open the vent valve,

54204
Remove caly the pleg from the inlet line: all comections are 1o remain i

place.

542,15
Close the vent valve.

543 SENSITIVITY

S431

Connect the all-metal beak 1o the leak detector. However, if the procedure
of .42 was necessary, the small calibrated Jeak is pet in place of the
plug removed i 5.4.2.14 above, e Jeak being inseried @e same distance
nto the conmection as Be plug Bad been.

5432
The ouput is zevoed with e Silament oo

5439
The leak solason valve is opened.

falra
The pump valve is opeacd.



£438

Helium at 760 Torr £5% pressure is applied 0 the Jeak. [f the leak has its
own supply of helivm, this step is omitted. (Note; the filament of the
mass spectrometer tabe may be tarned off before Sec. 54.3.6)

S48
When the atmospheric sar peesent between the calibeatod leak and de Jeak
detecior has been evacwated, the pump valive s choaod

5437

The indet valve is opened promptly after Sec. $4.36, The pressere in the
loak detector is allowed 10 reach a steady value, showing no observable
chamge i | min

S48
Tern oo filament of mass specerometer tube if it is nok on,

5439

Al this poiat it may be necossary %0 change B scaaitivity setbng. Whem
e cutput signal has reachod & seady valee, showing a change in | min
which is not greater than the &ift (as corrected for the seasitivity setling),
e output reading in scalle &vislons s noted. If the Jeak detocior has been
set f eedoced sensitivity, the readimg should be comverted o the

sS40

Immediately after the proceeding siep, the stopwaich i starsed and
siniuancously the leak isolation valve is closed s rapedly as practical
Akematively, the rocorder chart may be marked 1o indicate e beginning
of the timed period and the leak solason valve then closed ragedly.

54311

The output is observed continuously and e sopwanch is ssopped when
the reading has docreased 10 37% of the reading cbserved ia Seoc. 54,39,
The reading of $he sopwatch &s noted (T sec.). Akermatively, S reconder
chaet is cxamined 10 determine the tme T reguired for the specific
decrease in output. T Is the response time (Sec. 3.9.2)

Note: Showld response time be @ function of sensitiviry sesting, T as
observed shouwld be corrected 1o response time at full sensitivity setting, f
any other setting war ssed.



S4302
Oac minule afler closieg the leak valve (see Sec. $.4.3.10), the ousput is
read and noted. Correct for sensitivity setting as in 439,

543.13

The usceerected signal due 10 the calibeated leak shall be takon as the
difference betwoen the reading noted in $.4.3.9, and that noted in 543,12,
B¢ required conversion of these readings 10 equivaloat scale divissons
full-sensitivity setting have been made.

L4014

The comrected signal due 10 the calibrated leak is taken a the difference
botweon the uncorrecied signal, Sec. 5.4.3.13, and B¢ spurious signal
correction in 5.4.2.11. The scasitivity is calculated by the formula below
and should always be stated togetker with the response time, T:

The wnits are scale divisions (on full sensitiviry setting) per anit leak rare
(Secr. 3.5 and 3.5)

Seasitivity, with Respomse These, T =

Signal due %o Calbrated Leak
Ssandard or Equivalent Standard Alr Leak Rate of
Cafiteated Loak

55 MINIMUM DETECTABLE LEAK

Referring 0 Secs. 53 and $.4.3. 14, this is cakeulated from the formula
Miniresn Detsectable Leak, with Rosposse Time T =




AVS Standard 2.3

23 SCANS

A scan i wsually shows as a trace 00 a recorder chart, the abacisa is time,
mass, volage, pauss, ooc., and the ordinate & assemed proportional 10 soa
current or “ostput™, It can also be shown &8 a tble of values, an
oscilloscope trace, ctc. (The tenm “mass spectrum”™ Is symonyssous with
scan o mass scan ) ks this standard, it will be assumad for sake of
simplicity that the scan is a recorder trace (sec Sec. 7.4 “Recoeder”), and

that e recorder displacoments are propartional 10 inpul curveats.

341 PEAX WIDTH, W

In a graphical spectrum, @ leng of the base of a peak, the baso besag
defacd by the imersection or tangency of @e Jegs of the peak wih a
reference base Bae. The specification of such a refercace line is aa
important function of this standard. [a some dicuwsions, Bie symbol Am
or AM is used for peak width eather than W. The usées of W are atomss
mass units; in some cases, & conversion of units may be necessary (we 2.3
and 4.1).

3.16 RESOLUTION

3161 General Definition
The ability, or & mexvare of the ability, of a mass spectrometor (0 separale
Be peaks peoduced by loes of different mass/'charge ratios,

1162 Absolute Resobation, (See General Dyfinition abone L
A measure of the jon-separating sbility of & s spectrometer, al a given
mass M, given by the peak width, W, st M :

Absociute reschution (st M) » W amu

A1623 Unity Resolution Mass(es),
The mass sumber(s) a which the abaolule resoletion is one (amu) or “unity™.



1164 Resolving Power.
Al a given mass M, the ratio of M 10 peak widh W:

RAesolving Power = _.__- __._ (see 3.17)
w w

4 Discussion of Resolution

4.1 MASS SCALE

Some mans spectrometen prodece a graphical scan haviag an abscissa
which is sot lincar in saas nussber M then becomes necessary, for the
calculasson of rescdution, 10 convert the abscisa 10 a lincar mans scalke, To
do this, # is assumed that, for 3 saficiently smoll raage of mans numbers,
B abuciss is actually linear i mas nussber. To convert from the
abucivia scale 1O mass usits, the followiag formula is used:

L 8

Le -

Mie My oM

S «  peak separation in any coavensent walts (centimeters, volts,
cycles per second, eic)

L = the sumber of units, of the kind chosen for S, equivalent
%0 | mans unt

M, = mass of peak at which resolution is %o be detormined
M;»  mas of 2 neighboring peak AM = M, - M,
Then, of W' is the peak width in the sasse snils s those of 57,

w
MM--T— (by Getnition)



74 RECORDER

This standard regeires that the ostput of the gas analyzer being lexied be
praphically presemaed by means of chart recosder. The recorder shall be s
instrument which traces a contineous line and which Bad 2 time constant
(63%) not greater tham ooe second. The recceder shall be so buffered that
there is Do inleraction between the recorder and the meter or other outpet-
indcating device of the gas analyzer; Le., 50 Bhat the velocity of respoase
of neither genermes sefficient cloctncal signal 1o affect the sadicatioa of
the other. If the recorder & coanectod in parallel with the cutput indicalor,
this interaction will become negligie if each bas an mput resistance | 000
times that of Sheir common voltage source, or if the recoeder draws 171000
a5 much current as the Indscator,

While some recorders have astomatic decade-switching capabilities, it
will be assumod that this recorder can cover oaly a single linear range: it
is alvo soumed that the recceder displacement is proportional (o the inpat
currest In Bhose cases where Se analyzer bas an outpst mcter, controls
shall be available which permit adusting e zero of the recoeder 10 the
rero of the meter, and full-scale deflecson of the recorder 10 full-scale
defloction of the meter. This Is necessary 10 permit direct comrelation of
the macter and recorder indications and also %o prevent possible injury 1o
one or more of these devices. However, s order 10 prevent complcations
i the language of this standard, it will be assumed that the recorder is the
only cutput indicating device, sad that controls for adyesting 2er0

i oo sad for atienuating output indication act directly on e
recoeder,
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Unit Conversion Tables

The following wbles are provided for casy coaversion of values between
commonly used units of peessure and leak rate

o Table A: Pressure Coaversion Chant
o Tabde B: Leak Rae Conversion Chant









APPENETEE B

Remote Port Specification

For Edwards Spectron 600 Series
Leak Detectors

(Revision 3-15497)

WARNING:
This information should ondy be used by saperienced and
inowledgeabls perscnnel!

Full PC Remote Control Specification

Using ®e following specification, software can be writien 10 enable & remote
computer 10 completely control the Spectron 600 Leak Detector. The femole
computer can control every fenction of the leak detoctor eacept for service func
toms. Service Mode cannot be cntered by the remote comguier.

Presseres, valve status, carrent state, and other operating parameters can ol be
mositored over Bis comumunicasons link. All data are transmitied sermally and
each byte coasists of one ASCII character. Each packet of informanon begins
with an ASCII charactor between S letier “A’ and the letter 'g". Packets contain
a fixod number of bytes and contain all numbers. The descniption of cach packet
will clarify this point. Every packet, mines its initial Jetier, is made up of the
ASCII sumbers ‘0 thwough 9. The beginning of each packet dictates the end
of the peevious packet (unless lerminatod as Sacussed below).

‘A’ Followed by a nember.
‘1" - indicates that ss invalid command was seat by theressote PC. I
could mean that the format of the command was Iscoerect, o an allempt
was made 1o change 3 parssscter 1o s invalid valee.
'O« indicates no comumand emoes.

‘B' - Not wed i the Spectron 600 a2 Gis Sme.

'C" .« Followed by 5§ nembens,
Leak Rate Value messured i s <o'sec of mbar-A'sec,

{0.0. 05708 « 5.7 X 10" atm-ccisec)
(e.g. 20010 » 10.0 X 0™ stm-<cisec)
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Followed by 6 sumbers.

Forelise Pressare measured ia Milliscer (from 0 to 760000 mullitory)
(.5 ORO00 = 100 milioer)

(9.5 TH0000 = 760000 millitcer)

Followed by 6 sumbers.

Testport Pressure measured i Millitorr (from O to 760000 Millooer).
(0.9 000100 « 100 milltcrr)

(0.9 THO000 « 760000 miliioer)

Folllowed by 3 sumbers.
High Vacuum Pressure measared i Torr (from 7.5 x 10° 0 2.6 x 107

(0.9 106 = 1.0 X 10" Yorr)
(o0 354 « 3.8 X 19 Torr)

Followed by 3 numben.
Filament Current measored in amperes.
(09 023 2 2.3 Amps.)

Followed by 7 sumbers.

Emission Curvent (first 3 sumbers, measured in milliassps x

4th #: Reject Status (07, or “1" = lavalid, 2" = Accept, “3" » Reject)
Sth #: Ready Light (0" » OFF, *1" = ON)

6th #; Testing Light ('0" » OFF, *1" = ON)

Tth #: Stant Light (0" « OFF, 1" « ON)

(0.5 0470100 = 4.7 miliamps, iwvalid, Ready ON, Testing OFF, Start OFF

Followed by 2 sumben.

Present State of &e Jeak detecior.

States 0 - § precesded by a 0 (00 - 08
00 « First Power

Power Up

Power Up

Power Up

(States 4 - 11 are for Vecuem Mode, Asto-Ranging}
Standtry

Standtry

Roughing Tesport

Gross Mode Leak Testing
Reverse Rough Close Deday
Reverse Mode Leak Testing

Direct Rowgh Close Delay

Direct Node Fine Leak Testing

v-5:-4.0"9:'€4°-9:. 98



(S2ates 12 - 19 are for Vacuum Mode, Manuak-Ranging |
12 - Standbty

13 -« Standby

M - Roughing Testport

15 - Gross Mode Leak Testing

16 « Reverse Rowgh Close Delay

17« Reverse Mode Loak Testing

18 - Direct Rough Close Delay

19 - Direct Node Leak Testing
(Sastes 20 - 23 are for Snifer Node, Auto-Ranging)
20 - Standbty

21 - Standty

22 « Roughing Saifter Probe

23 - Snier Node Lesk Teating

(Saxtes 24 - 27 are for Sniffer Nooe, Manual-Ranging)
24 - Standby

25 - Standbty

26« Roughing Snifter Prode

27 < Snlfer Node Leak Teating

28 - 38 - Avtomatic Tening

3% - 44 - Checking Calbration

45 - Service Mode

Followed by 4 sumbers.
Reject Set Point in atm-co/sec.
(00 2308 = 2.3 x 10* strvoo/sec. A mantiess of 10.* will never be sent,)

Followed by 3 sumbers.
Crossover #2 or Direct Flow Crossover m millitors
(0.9 020 « 20 milloer)

Followed by 14 numbers.
System Status information.

L

1~ Twbo Pemp Status (0 = OFF, “1" = ON)

2 — Filament Status (0" = OFF, ‘1" = ON)

we Veat Valve Status (07 « CLOSED, "1" « OPEN)

v Seuff Valve Status (0" = CLOSED, *1" = OPEN)

= Gross Valve Status (0" = CLOSED, “1' = OPEN)

6 — Forcline Valve Status (0" = CLOSED, “1" = OPEN)
T — Fine Valve Sutus (07 » CLOSED, *1" » OPEN)

§ - Calibrssor Valve States (‘0" « CLOSED, '1' « OPEN)

Ll



9 — Rough Valve Status (0" » CLOSED, '1" « OPEN)

10 — External Rough Valve Staus (0" « CLOSED, 1" = OPEN)
11 = Purge Valve Status (0" « CLOSED, *1" = OPEN)

12 ~ Zero Light Sustes (0" = OFF, “I" = ON)

13 & 14 —  Emror States (sec below)

01 Foreline Pressure Too High

02 High Vacuem Pressere Too High
04 Auto Zevo Emvor

0% Foreline Pressure Too High To Test
07 MHigh Voluage Failure

08 Filament Curvent Too Low

(9 Tesmperature Too High

10 Emission Current Too Low

11 PC Romote Communicasoas Ervor
13 Rough Time Exceoded

I8 Prioter Esyor

22 Temperature Too Low

23 Cansot Find Hebium Peak

24 Gata Too High

26 Turbo Pemp Failure

30 Haad Held Remsote Communications Error
33 Repeller Heat Failars

51 No Emoes

(e.g L11000111000151 « Turbo Pump On, Flament On, Vent Valve Closed Salff
Vadve Closed, Groas Valve Closed, Foreline Vaive Open, Fine Valve Open,
Caliteator Valve Open, Rough Valve Closed, External Rough Valve Closed, Purge
Vaive Closed, Auto Zero Light On, No Errors)

‘M'+  Not used in the Spectron 600.

‘N' - Followed by 3 nombers.
Current Calibrator Temperature in Degrees Celsus,
(a9 273 = 27.3°C)

‘0"~ Followed by 3 numbers.
Anode Voltage meanured = Volus.
(0.9 265 « 265 Voits)
(0.5 310 = 210 Vois)
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Followed by 2 nambers.
For Edwards internal use oaly!

Followed by 2 membens.
For Edwards intemal use oaly!

Followed by 2 nambers.,
For Edwards imtemal use only!

Followed by 4 sumbers
Restricted or Gross Flow Gain (G1),
(e 0971 » 0.7 x Gain)

Followed by 4 sumbers.
Reverse Flow Gain (G2)
(o9 0971 « 871 x Gain)

Followed by 4 pumbers
Direct Flow Gain (G).
(ag 0071 » 071 x Gan)

Foliowed by 4 numbers.
Crosover #] or Reverse Flow Cressover 1o milbnoer.
(o5 0000 = 300 mithtorr)

Followed by 4 nusbers

Stamped Leak Rate oo Isternal Calibrator in atm-oc/sec when state of
leak detector is in any state cxcopt 1-47. When the leak detoction is in stale
147, this fickd will be Be lemperalure compensaled value of the inlernal
calibentor. This valee is what the leak detecice is calibeating 1o when the
internal calibrator is selected as e active calibentor.

(0.g. 6304 = 40 x 10" stmetisec. A mantisas of 10° will never be senl)

Followed by 2 nembers.
Stamped Temperature oa Internal Calibrator in Degroes Celsius.
{e.9. 25 » 25°C)

Followed by 4 nemben

Fine Crossover Delay (D1) i Tenths of seconds,
{Y" + 4 nembaers).

(0.9 0010 « 1.0 seconds)



Followed by 4 numbers
Direct Rough Close Delay (D2) in Tonths of seconds.
(e.9 0010 « 1,0 seconds)

Followed by 4 sumbers
Vest Valve Open Delay (D3) s Teaths of seconds.
(0.g 0010 = 1.0 seconds)

Followed by 4 aumbers
Vemt Valve Close Delay (D4) in Teaths of seconds.
(0.9. 0010 = 1.0 seconds)

Followed by 9 sumbers
Filament #, Hellum Mass, Gas Type, Pressure Units, FLASH Rev,,
EPROM Rev, and 1 number for Edwards lnternal use.

L 4

1 — Filament Status (1" = Flament #1, 2" « Filament #2)
2« Helium Mass (*3' = Hel, "4" » Hed)

3« Gas Type (‘0" = Air Equiv. Units, *1" = Helwm Usits)
4 « Prossure Uséss ('0" « mToer, *1° = mBar)

S&6 — FLASH Rev. (") = FLASH Rev. 3.3)

7& 8 « EFROM Reov, (15" » EPROM Rev. 1.5)

9 o Edwards mtcrmal use

(o9 0031141 = Mlament On, Hed, Alr Equiv. Units, mTorr, FLASH 3.1,
EPFAOM 1.4 and » 1" Sor Edwards internal use.
mode )

Followed by 4 numbens.
For Edwands iotermal use only’

+ Followed by 4 nsmbers.

For Edwards inicosal wae only!

Followed by 3 numbers.

Turto Pumg Spood in percent of full spead.
(0.5 025 = 25% of Nl speed)
(0.9 100 « 100% of full speed)
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Followed by 4 numbers.
Minksum Gross Testing Those (D5) in Tonths of seccads.
(0.9 9100 « 10.0 seconds)

Followed by 6 sumbers.
Tetal Runniag Time in Houn.
(0.5 COCOLT = 47 hours)

Followed by 4 aumbers.
Minimum Reughing Time (D6) in Teots of seconds.

(e.0. 0001 = 0.1 seconds)
(0.5 0742 » 142 seconds)

Followed by 4 numbers.
Reverse Rough Close Delay (D7) in Teoths of seconds.
{0.0. 0001 « 0.1 seconda)
(0.9 0742 « 14.2 seconds)

Followed by 3 numbers.
Profile Switch Setting (0 « 255)
(eg. 00N 1Y)
(eg 128 « 128)

Followed by 3 numbers,
Revislon Switch Setting (0 » 255)
(0. 001 = 1)

(ag 128 = 129))

Followed by 6 sumbers., (first § asc the leak rate and e last 15 ropect

states). Provious Test Fisal Leak Rate Vadee & Reject Status measered in
stm-colsec or mbar-Usec. See "H' for reject states vabucs. This is the leak
rate vadee and reject status of the peevious leak test cycle just prior 1o the

sermination of the tost. It is used for data logging.
(0.9 OSTOE2 = 5.7 x 10° wim colsec & Accept or Pass)
(o5 190500 = 10.0 x 10 st co/sec & Reject or Fall)

Compatibility mode transmission is as follows:

» Packets ‘A’ and ‘B’ are caly semt when necessary.
* Packets ‘C" through ‘1" are sent all the ume.

* Packets 'J°, ‘K", and 'O’ theough g’ are sent every 33 times after

packets “L' and “N°.

» Packets ‘L’ and ‘N’ are sead every thind tmme aftor packet ‘I",



The following optioss are avaslable for serial sream Fansmission:

“S1Z" will cause packetis) 10 be sent contieuousdy. "SOZ" will hakt
packet mansmuisson.

The wor cam soloct individual packes(s) o be seat all
the time of on demand.

Oa power-up the Spoctron 600 will default to the compatibility mode for
serial stream transmission. Transméssion will not begin entil & remole
comumand 1o sart is ivead

The wser can terminate cach packet with cither a carriage retwrn or 2 line
feed. The defaukt will be no serminators. The termenator instruction will
be “TOZ" for no sermination. “T1Z" will enable the carriage returs as the
lermisator. ‘T2Z' will enable the Ene feod as the terminmor. Each
command will overrude e previous.

The default packet sot will be all packets, If 3 smaller number of packets
is desirod, then the array can cither be cleared or a specific packes can be
chminatod from e set. The clear isatraction is ‘BOZ'. I the Specuron
600 recesves this comumand, only the "A” packet will be seat. To reset the
stream 10 all packets, the command “EIZ" should bo sont. To siop a
specific packet from being sent, e ‘GabZ’ command caa be seat o the
MS-50 where “ab" is the packet number (i, if “ab' = '02°, then the 2nd
packet or ‘C” packet will sever be sent). To add » paciet 10 the stream,
the "GablZ" command must be seat (Le. If "ad" « "17°, then the 17th
packet or 'R’ packet will now be sont i the stream).

NOTE:
The ‘00" or ‘A’ packet will always be included i the soream. This will
force all senal stream Jengths to be the same.

To cause the stream 10 be sent sning the Spectrom 600 compabiliny
mode format, then send the ‘117" matraction. “J0Z" will termisate the

stream and seven back 10 the previously selected format

"PxyZ’ is the single packet query instruction. This will send only e
“xy'th packet aad no others (e.g., o xo2 and y=3, the 23¢d packet will
be sent). Iawsing Gas instructon willl cause the seriad stream 10 slop afler
its last packes. If the user has 3 packets being sent, the wray will not be
cleared, but if they were being sent out coatinuously, this would stop,

v



Once the stream stops, then the deswrod packet “xy” will follow sad noth-
ing more will be sent

B "QIZ is the multiple packet query instructon. This will only sond the
packet(s) in the anmay cace. If packets 'C*, "D, and "G’ are in e
array, Sen all Seee packets will be sent and nothang moee. I the packets
were being sent oul contisuomly, the seriad stream will ssop with this last
berst of packets.

Note: The packets are trasamitied in the following onder:

PACKET #  PACKET LETTER PACKET #  PACKEY LETTER

o0 e " v
L) n 20 v
03 c n w
« 0 2 X
o4 v ba Y
s F bl z
o5 G 25 |
or ] 2¢ \
1] | w )
(] L 28 a
10 N 2 _ (underscore)
" J 0 ' (oMt single quote)
12 3 n
o 2
P n
Q M
" s
5 h 1
T ”

The remote PC or controller bas Bhe sbélity o send many differest comumands %o
the Spectron 600. There are two basic types of commands. One command s
equivalent 10 pressing a key oa the Spectron 600°s user pancl and the other type
is equivalent %0 a paramctor change. The Key press commands allow for remote
control and the parametor changing commands allow the remote compuler of
controller %0 change ciher the system delay, testing crossover peessures, of the
REJECT setpoist.

Most remote commands will be sent $0 control sormal operationd/cyching of the
Spectrom 600 leak detector. Normal starting sad stopping of sest cycles will be
controlled remotely. 1f the remote computer is making leak test decisions, sech
s how loag 10 test & speciic part, the software must be aware Shat accurale

dix



Jeak ranes oaly occur in the GROSS, REVERSE, DIRECT and SNIFFER
testing stases. Roughing states do mot test for the presence of helium and rough
close delay states corrupt @ flow of helium by pumping some of the belum
awny with e rosgh pump. Leak test decisions should not be made i these
states. Also, during normal sest cyclos, if the high vacuum peessure oxcecds
5.0 x 10* Torr, the Slamont is ternad OFF bet the Jeak test cycle is not terminal-
ed. This 1s called the PRESSURE BURST CLEANUP mode, The Slament
onvolf flag sent with the "L" packet is one method of monitoring Bis state.
Howevee, if usisg the ol compatible serial stream foemat, moaitonng the fila-
ment current will give the romote computier & faster response 10 this steation.
Filament on'off status is sent o every tied waasmisson of the Slament current
23 mentionod above, The flament will be tumed back oa every 10 seccads 10
check the high vaceum peessure. I the pressure is still 100 Righ, ®e filament
willl shast itself Back off, odherwise it will remain on sad Iestiag will coatinoe.

If the remote computer or comtrolier wants 80 tenminate a test cycle based spon 3
cenain leagth of time in testing mode, the time spent i PRESSURE BURST
CLEANUP should aot be included ks this tme. Testing parts for helivm does
not cccur o hese times. Also, (f the remote computor lermmisates the lest
becasse of an ACCEPT or REJECT indication, do sot lerminate the test cycle
when the reject status is INVALID. This will 5ot harm the Spectron 600, bt
willl 2ot give a positive ACCEPT or REJECT sigaal

Bedow s a list of all possibde romote PC commands that ssay be seat to the
Specwon 600 and do not control the formal of the serial stream. All commands
begin with one of these letters ['D", 'F, "K", 'M’, "R’] and are all serminated by
the ketier ‘Z', The numbers in e middle make up the dosired conumnand.

All "keypress commands” start with the leser K" and end with the Jetter "2,
Each keypress command works s cxactly the same fashion as if an operator had
pressed the comespondisg key ca the leak desector. There are 29 different key-
press commands, cach reqeiring 2 nembers, as follows:

00 — Start Butien

1 — Vent Bution

02 — Select Up

00 — Select Down

04 — Set Fight

05 ~— Set Lot

08 « Calibretor Valve Bution
07 — Ext Rough Veive Button



08 — Fine Vaive Button

09 — Foreline Valive Button
10 == Gross Veive Dution

11 — Purge Valve Bumon

12 — Rough Vaive Bution

13 = Snitter Valve Dution

14 < Vent Valve Bution

15 — Sywtem Vest Command (Can only be sant in ‘STANDEY® states)
16 — Fiament ONOFF buttcn
17 = Flament Button

18 — Helum/Alr Units Bution
19 — Heollum Mass 34 Bution
20 — Cab-Check Bution

21 — Calbrate (CAL) Bution
22 — Tune Bution

23 — Auto'Maneal Ranging Dution
24 — Range Up Bunion

25 — Range Down Button

26 — Volume Up Dution

27 « Velume Down Button
20 — Zero Bothon

To send a comesand 10 Auto-Zero the testport hebium backgrosnd, e remole PC
or controlier must send the following command string:

‘K282’
To send a comanand 10 Start 2 Jeak test cycle, the following string must be sent
1o the Spectron 600

KOaZ”

To set one of the 6 system delays, the PC mest send 2 command that starts with
a ‘D', followed by 5 numbers, 3ad ends with 3 ‘Z'. The fest number is @ delay
namber [1, 2, 3, 4, 5, 6, 7] and the last 4 numbers make up the desired delay n
teaths of & second, with & maximam delay of 999.9 seconds.

For a FINE CROSSOVER DELAY (Delay #1) of 2.0 seconds, the

following strimg mest be sent:
‘DI

For 3 DIRECT ROUGH CLOSE DELAY (Delay #2) of 0.1 soconds, the

following string must be soat:
‘DRO0IZ”

For & VENT OPEN DELAY (Delay #3) of 5.0 seconds, the following
string must be sent:
"DI00SOZ’



For a VENT CLOSE DELAY (Delay #) of 12.5 seconds, the following
Mring must be senl:

‘D01 252"
For & MINIMUM GROSS LEAK TEST TIME (Delay #5) of 7.0 seconds, the
following string must be sent:

“DSooNZ’
For a MINIMUM ROUGHING TIME (Delay #6) of 20.0 seconds, the
following string mwust be sent:

“DEOEZ"

For 3 REVERSE ROUGH CLOSE DELAY (Delay #7) of 0.1 seconds, the

followiag strieg mest be seat:
‘DOMW0LE

If s amemge is made %o change a delay 10 an invalid value, the Spoctron 600 will
clip the value 10 cither its upper or Jower Beies and willl send back an error ind-

cation in its streamm of daga ("A1°). Its new value will show up in the approprisse

portion of the data stream.

To set one of S crossovess, elther #1 or #2, $he PC mest sead & command $at

starts with an ‘F", followed by 5 nembers, and cnds with & "Z". The first sumber
i B crossover number. *1° for cromsover #1 and ‘2' for crossover #2. The sext
4 numbers make up the desired crossover pressere in millitore.

For 8 REVERSE CROSSOVER (#1) of 350 milliscer, the following strisg mest
be sent:
Fi1o3s0z’

For a8 DIRECT CROSSOVER (#2) of 25 millitorr, the following string must
be sent:
Fa002sZ

If s amemge is made 10 change & cressover 1o an invalid value, the Spectros 600
willl clip the value to cither its upper o lower limits and willl sead back aa error
indication in its stream of data ('A1%). Its pow value will show up in the appeo-

priale portion of the data sream.

The REJECT setpoint change command starts with an “R’, has 4 sumbers, sad is
ended with 3 “Z". The first two sumbers make up the reject mantissa and the last
two make up e regect exponent. Hore the exponent is assumed 1o be negative



For a REJECT POINT of 2.0 x 10%, the followusg stnag mest be sont to the

Spectron 600
‘R208Z"

For a REJECT POINT of 5.0 x 107, the following string swust be sent:
‘RSO’

For a REJECT POINT of 63 x 107, the following string must be seal:
‘R630OTZT

I 2= amempe s made to change the REJECT setpoint to an mvalid value, the
Spectron 600 will clip the value 1o either its wpper or Jower limits and will send
back a8 ermoe indication in s stream of data ("Al"). Its new valee will show up

in the appropriate portion of the data stream.

As an examgle, let's po through the sequence of a remotely controlled leak test
cvcle. First we moanitor the present state packet 'I°. We wail for the Spectron
600 1o power-up and po into the standby states 04, 05, 12, or 13, Al this e we
can chock the cronsover posats, the delays, and the REJECT setpoint 10 make
sure they are appropriate for the part being tessed. If they are Dot comect, we can
change them using the appropriate commands. We will set the Revene crossover
prossure 1o 200 mallloer by seading e string “FI0QZ" (because thas i
cronaover #1) We will set the REJECT setpoint 10 2.0 x 10* stmccised by sead-
ing e sring of ‘R20EZ". Afer we sead each of e following strings, we must
monitor e Spectron 600 data stream 10 verify that both an error ("Al’) has not
oocurred and that the crossover and regect values have boen updatod

We can now start the test cycle. To start Be test cycle we mut sead the string
"KOOZ'. At this time we monsnor the data stream 10 make sere a omor ("AlY)
was not generated, and that the leak detector has changed 1o the ROUGHING
TESTPORT state (06 or 14). After this happens, we continue 10 mosstor the
present state sad the reject status. Once She repoct status changes 10 either an
ACCEPT or a REJECT, we can terminme the test cycle by sending @e sring
"KOIZ'. At this time the present state will change to 04, 05, 12, or 13 and we
will nced %0 vent the testport 10 enable the operator 10 remove the lost object
For this we noed 0 sond the string ‘KISZ°,

Now the seguence can be repeated for more test objects.
If we want 10 SNIFF test, the seqocace woulda't change except for the pecsent

sale valees. Farst we would have 10 change the present state from Vcuum
Mode - Standby 10 2 Saiffer Mode - Standby, by sending the suing 'KI132°



(when the Spectrom 600 was in cae of the vacuum mods standby states of (4, 03,
12, oc 13), In Ao ranging mode, this cames the Spectron 600 1w change 1o
st 20 oe 21; in Mansal nanging mods, She wait changes (o state 24 or 25, Once
the commect standby state bas boen entered, we can coatinoe with the normal

operational sequence,

During a test cycle, if we wantod o change from sasual ranging (o astomatic
ranging or vice-versa, all we have 10 &0 Is send the string "K23Z" (equivalent 10
pressing the Auto/Maneal Ranging Betton on the Spoctron 600 user panel).

The RS-232 data format Is:  a. 8 Data Bats

b Even Parity
¢. 9600 Band

4 1 Stop Bit

Hasd-shaking & dooe by using a NULL MODEM adapter o equivalent and
obscrving the following rules:
1. The Spectron 600 will start sending the data stream when it is issued the
appropriate command ('S12°).
2. The Spectros 600 will not ransmat when its CTS kinc (RTS Bac of

remote PC) is driven Jow. This should oally be dome duriag senal port
intermupts om the remote PC.

3. The remote PC muat not scnd dats %o the Spectron 600 when the
Spectron 600 has driven its RTS lne (CTS Bae of PC remote) low.



NOTE:
A standard NULL MODEM cable will work or a strasght theoegh
RS-232 cabdewith a NULL MODEM adapter can be used.
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APPENDIX B
Profile And Revision Switch Positions For
Edwards Spectron 600 Series Leak Detectors

The Profile and Revision switches are Jocaled oa @e A board, mounied inside the
rear dooe of the Spectron &0, To change the setmiag of the swnches:

1

Ters off power 10 e Spoctroa 600,

Usiag a2 Philips head screwdriver, open the rear doos.

Find the two cight-position dip swilches locatod cn the A bosed is Be right
corser close 1o the reas door hinge (near the Service toggle switch). They
ace marked “SWI, Profide™ a0d “SW1, Rev.”

Use a small imstrument, such s & jewelller 's screwdiiver, 1o change the
swilch posations.

Al
:
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Spectron 600 Quick Reference

The Useo'Control Panel

The Service Panel

The Alpharsmenic Dusplay
Spectron 600 Emror Codes
Persodic Mainienance Fuactons
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A moee complote descripoon of these fuscions is consained within the maun body of the
Spectron 600 User Manwal.
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Spoctmn 600 Uur Control Panel

Fune tion/Key

Standard Mode

Service Mode

Loak Rate Bar Graph

Exponent Displyy

Accept LED

Yoot Port
AutoMarwal Ranging

Ranging Up/Down

Auvdo Up/Down

Vet Switch

Dusplays mantssa of leak tale.

Dusplays soponent of leak rite. Duplays “EE”
¥ ormor coours

Lightts during leating £ laak rade o less than
e user-sot Reject Point and the Specton
600 is i o Delow the range of the Ragpct
Port.

Lighes during testing I the leak rate is groater
Pan o ogual 10 e user-set Rejoct Poim

Desplays lest pon pressume on bar gragh

Sefects ofher sutomatic o manual rangng
Orng lesting.

Changes selacied leak rale range for Sastng
GNer U O 0w, Pressing 0one of he amow
ks whillh In Auto Fanging mode wit swich

Specton 600 % Mana Hangeg
INCraases o SOCreRsed vOIMS Of SPedker

“Teoeos”™ Ot any habum baing measumed. Oniy
BESve during eating.  Limits ranging 10 two
ranges below 2eroed range. Cancalled & e
ond of the st oycle

Indcates Bt Spechon 800 has Deon
pwiched 10 Snitt mode.

indcates Tt Specton 600 i n the Standby
MOOe and & ready for the meoct hest

Used 0 s5ant a pumpfest cycie. Presang &
SO00NG tre will Mmarrupet the %08t Cycie with-
Ot e chance of vening. Swich is Buminag-
0 whaen Sest Cycie s InSated.

Used 1 100 & st oydle and 10 vart P tost
port, Pressing momeniarly $I00s Cyce.
Pressing and holaing vonts Ses! port

Desglays mantissa of leak rate,
INCAENG Sy 3em backpround

Displays axponent of eak rote

Desplays st port Srassune.
Oisalbded

Changes solected loak rate

range 1or festing eher LD o
down.

POrOases OF GOCTOASS SpeMGN
(or headphona) volume. Aso
used 10 st teme andd dale o
solecied on pharumenc deplay

Tems Surbo purmp on o off. LED
NOCatos sats

2
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Desabied

Dwsabied
Opena/Shuns Pusge Valve (Stancby mode oniy)
Desabéea

Swiches Spectron 800 1o Sat made.
Desabied

Togghes Nament on or OF;, can only be lumed on
T 1Ngh VaouUm Dressure s oot cannot be
farnad OF Surng ek lestng.

Selects tlament ¥ or 2 Gesen LED indicatos
000d Namert, Red LED ndcanos bad Sament.
Disabied

Devsabiea

Porforms chack of calitraton yeng nlarmal
Nt loak standasd

Adsts ampiter QN 15 Caltrate wak tale.
Ondy avaslatie aher Cal Chech.

Potorms Al n0omatic tune and calibraton

Chooses which luncion is shown on alphany-
Mg Oapiay.

Sots value 1or Bose huncions Of NPhaNUMmens
dsplay that can be changed

On
Opena'Shuts Cal Viaive,
Opena'Shets External Mough Vidwe
OpermShuts Fine Vave.
Opena'Shuts Gross Valve
OpenmShuts Puge Vidve.
OpenaShuts Rough Vakve.
Opens/Shuts Sn Valve
OpenaShuts Vent Ve,
Togotes Sament on or OF
(otaly urprctectod)

Selects Sament 1 o 2, Geeen LED inoh
cates pood Sament. Med LED ndacales
Dad Sament

Swiches betwoen hebum and ar oJuNe-

ot ook rale N

Swiches acceleridng vOLARQEe N Mass
SOOCYometer oo Mads 3 %0 Mass 4.

Desatied

Disabiod

Desabiec

Chooses which Lundnon i Shown on

siphanumenc daglay

Sons vaue 10 ThOse uncions on
siphanumenc daplay that can e
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Spocﬁbn 600 SGM“ Panel Alphanumeric Display

* Choose lunction ssing “Select™ swilches
+ Set value using "Set” swiiches

Fo~cion'Key

Arg Gain

Ancde Yollage

Cal Tomp

Crossover 1

Standard Mode

G & Geoss Mode Gan. G2 is Reverse mode gan,
G3 s Dwect Flow gan

G2 & GO are sel Dy COmMpu.

G2 & GS3 gans cannct te changed n Standard
maode. G may be changed in Standed mode during
0ak testing In he Gross mode. Can change any gan
n Service mode. (G2 s not used on e Spection
GO0D when & & Specsing 0 Proouet Tesing mods)

Displays accelerating volage of mass sped

Hoking St saidictas while ook losing wil cause
peak 0 “de-scan” 30V,

Shows cument tempenture of e Caltralor

User sotiabie Crossowver Drodaure 1or revense Sow
maoe (not used on the Spectron G000 when it s
opaeating i Proouct Testing moce)

Max: 2000 mSoer (6007 & 8000). Detaut: 500 mToer

User settable crossove’ prossere for direct flow
mode. Max: 78 mTorr (0007 150mTon $80001
Oofaut 25 mTorr.

Firw Coodtwir dolay.

Rough close delay.

Ve Gelay.

Verr! duradon.

Service Mode

Changing G2 & G3 wil yncak-
brate systern. G1 Ut Do sef by
ot

Displayys accalerning volage of
mass spoc. Poess Sot swiches
10 changd anode vo=Rage n one
VOR stepn

Usaed 1 set e tompecalion al
which e Cabbranor was caltral-
od  Should ondy be changed i
He calibeaior s CRaNOe.

Shows solware sevison n Rash
Eperom.

Shows software teviaon n

Shows high colecicor renge
eloctcadl cftset

Srows ow collecion renge
eloctacal ofisel.




Yol Howrs

Standard Mode

Minwmum Gross 1esting e
Mirvmum Rough Sme

Roverse Rough Close delay (Used on unts with
wctomal oughing option only)

Drsgdays Mlarmont amisson oumont in milamps (mA),

Propedy cperting Mames! has emason of SmA,

Shows any emcrs present. Codes are automalcally
daplayed f ermors ocout. i NO 6o Seecied,
osplays NONE

Dosplays fament supply currentd i DC amps
Mawmum: 8.0 amps

Dasplays forelne pressure i ssToer of mBar,

Dasplays high watuum predsuse n Tor or B ¥
fament ¥ oF, H vac dapley shows OFF. Durng
standyy. sysiom wil pesodically check offtsats (while

Dhgrtal cspiay of ook rate.

Used %0 set oak rafio negect pomnt

Dyl Geplary of %ost port pressere in mTon or mBas
Skt uris foature swich on back of C board,

Duplarys 2% number or hours thal ondt has been
nennNg.

Seorvice Mode

Same s Sendasd mode

Dusplays cument date. Date can
e SranQed usng he Set and

Same as Ssarcdard mode

Same s Sanciard mode

Same s Sanciard mode.

Used 10 progeam loak rale vadue
of Cabator from certfcale
Should only be chaned f cak-
Dralor Is changed,

Same as Sandand mode.

Ehows poscert of I8 speed of
SO puTe.

Same as Slandard mode.

Oupirys currondt 3me. Time can
o changhd uing Set and Audo
keys.
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M Vac 00 hgh

ALt Jord ot

Forelne Tost onor

HON Volage Emvor

Temp 100 igh

Emsssion o ow

PC romote emor

Rough e exceaded

Prirder ormoe

Gain 100 low enor

Tomp 100 low
Carnct Poak Ture

Gan 100 PMugh

Tubo lae

MM remcle oo

Fepeder

Foreine has excoeded 4000 mToer. All vaives excapt loreline sht, luto
shuts comn. W restant when foming secovens

H vac sbove S x 107 Toer, Mwmmmmeml
seconds. i G0as N0t "Galch” afer saveral tries, shuts oFf LNt

User has atiempted 10 1900 Out ladk Bayound the capabity of he unt.

Foretne presdure has exceoded 2500 mTor (protably dusng lest, aher
IOVerse Orossower) ASOrts ladl Cycie, QOes IO standy maode.

MHgh voltage scpply from B Doard %0 Source has talec,
Systom shuts oF Nament, ol valves, and pumg(s)

Flamert curert has 9ropped Delow | ampere.  The Sament should be
replaced

TOmpersture snscr i +003ng above 60°C. Fan may have laled. Senaor
may be dedectve or urplugped.

Emvasion has deopped tafow 4.7 mA. I ooours duning Cal Check of Tune,
Wil a0t PrOCeTD.

Problem with remcie PC.  System will 3l operated propedy withaut PC.

During Cal Check of Tune, UNE Gan MOt DUMP Gown 10 CROESOVW wilin fve
(5) mirvstes.

Prirer i NOL 1eSponang

Ora of he system gairs (G2 of GI) has Doen set Dolow alowabie heras !
during & Tune or Caltration cycle,

Tempoanture & below 10°C. Systen shuts Sown
Systerm computer cannot fnd Malum poak

One of T system gans (G2, Reverse; GI, Fie) & &1 the massmum (10)
Emor will continut 10 Do Gepiayed untl undt i retunedc.

The Lo pump of controler has taded. Systern & shut down

Trarsmission emor Dotwaah Man Uit and hand held semole contol

Discontiruty In CGeouty IF MASS SPO0 SOWTe repader. System will continue
1 Spenme, bt Weting will not te aliowed. |

v
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Spectron 600 ﬁecommended Periodic Maintenance

Sece Manual Page(s):

Check Calitvation (Cal Cheok) Twice per shift 44
‘ 1 yrenenum)
‘ At Tune Nass Specirometer As Roguered |af leas! 45
) ) woasly)
(.'0:05“ Test Port O-ring Woosty 4.8 f
y y ‘ |
bwck Alr Filters i 4 Woekly 46
Check Ol Lovel in intamat (and optional Mortt iy 46 |
External) Rotary Vane Mechanical W"
Check Exmaust Fimer on latemal Ratary Vane Momtsiy a7
Mechanical Pusp
l
Change O8f In Intermal (and opticnal External) Sem. Ancuaty £9,10 |
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APPENEII @

Spectron 600D Manual Addendum

Section 1: General Information

1.1 Introduction

This Spectron 6000 Mansal Addendem is intendad o be used i conjunction
vides full system perfoemance specifications for e Spectron 6000 Leak
Detecior, as well as highlighting operational and maimienance ems which differ
from the Spectron 600T Leak Detector.

12 Unpacking

Before initially tursing ca the Spectroa 6000 Leak Detector, it is necomary 40
remove shipping matersal from asround e tarbo molecular pump aad the imernal
dry pemp.

Using a Philips Bead screwdriver, open the rear door of the Spectron 6000,
Remove all shipping masenial from ademeath e tarbo maolocular pumg. Close
the rear dooe.

Using a Phalips head screwdriver, open the front door. Remove all shepping
material from aroend the imemal dry pussp and oot and remove sy shipping
straps. Close the froot door.

An iraallation kit (Part No, D155-03-810) s incheded with the unet when ot is
shipped. The kit contains:

Part Nurmber Description

D155.01.8320 Fllament Ku (box of 5)

D155-00.-82% Alcn Wroach, 764

D15501-33%0 Nitrogen Kit

D155.01.580 Cant Mowsting Kit

D155-00-85% NW2S 0 | 1/% Quick Connect Adapece
D155-02-81%5 1 18 Quick Comnect Mlag



The filsmest kit and Allen wrench are aot needed ot e time of installatson, bt
are peovided 84 a coursesy. The Niwogen Kit may be wsod ot any tune iof it is
desired 10 conmect dry nérogen to the vent valve of the Spectron 600D,
Inssructions for connection of the rogen are mchaded in the Nitroges Kt If
Be Spectron 600 Cart has boen purchased with the wit, the Cant Mounting kit
mschedes the hardware and slrections necessary for mosating the leak detector
% the cart.

1.3 Instaliation

The Specron 600D is configured for oporation at specific voltage and froguency
combinations, as desermined 3t the time of the order The st should be connect-

od to the appropnate grouaded clectrical supply of the following:

* 115 V80 Me; 10A
« T30-240 VSO Ma: SA
* 100 VS0 Mz; 10A
* 100 VSO0 Mz; 10A

14 General Description

The Speceron 600D is an ancematic mucroprocessor based ponable Jeak detecior
suitable for leak sesting with no possibality of ol coatamination of the tost parts,
The system wses a turbo molecular bigh vacusm pumg and a drag-Gaphragm
forchnovosghing pump for semisive, ultra-clean testing in e Direct Flow
mode. The Spectron 600 feateres sulomatic tusiag and calibration with a bailx-in
calitwated leak, an imemal 16 cfm dry mechanical pump, reject/acoept setlings
and indication, astomatic raaging. asto-zeroing. aedio output, and buill-in smfl-
ing capability

The Spectroa 600D offers two perfoomance modes.

Product Testing mode usiag Direct Sow caly for highly accurste and
repeatable tosting 10 exact leak tightness specifications
Process System Testing mode usag Reverse and Direct flows to allow

for quick and peecise location of leaks i clean room vacusm systerms
and chambers.

The Spectron 600D is shipped in the Process System Testing mode. A complete

of how 1o set up the Spoctroa 600D for Product Teating mode is
inchuded in Section 2, Operating the Spectron 600D

g



1.5 Features & Specifications

Start-Up:

Calibratiea:

Fully functiosal i loss thao 4 masutes. Cossists of turbo
molecular puimp acceleration, 3 complete set of

sclf -disgnostics, tuming oa fllament, checking and
ssuriag hi-vac status, measuring system offsets and
backgrowad helium

Agtomatic

Astomatic for Helum 4 ssing an istemal calibeator of
Ix00* 10 3x10% sad cc feoc s equivalent

Internal Calibrator: Temperatore compernsated Hellum (4) Jeak standasd

Testable Masses:

Aute Zeru:
Kackground
Compensation:
Rangiog:
Measurement

Units:

between 1x10* 0o Ix10* atm co/sec ar equivalent
with integral solosoid valve. Traceable to NIST. Quick
discosnect for cavy re-calibration.
Helioms Mass Sor 4

Astomatic “zercing™ of leak rate while in test mode
initisted by peessing the ZERO push-betion

Contisuoss sstomatic compensation of system backgrousd

Astomatic or Manual

Prossure: mulliToer or sillibar (sedoctadle with a swiwch
located undemeath the Service Panel accessibie when the
unit’s front panel has been opened)

ond) or mbar Vsec (mullkbar Berv'second)



PEAFORMANCE SPECIFICATIONSPRODUCT TESTING MODE

Flow Modes:

Lenk Range:

Max. Inket
Prewsure:

Max. Crossever
Pressure:

These to Test:

Gross Testing:
Snilbag:

Digect fow for beaks between 10x 10" atm oc/sec and
6x 10" atm cosec air equivallent. Revense Bow (gross
moda) for Jeaks above 10x10" st cofsec (with extemal

pump ondy)
6x10" atm co'sec alr equivalent at fell pumping spoed

< 2 sex for fine leaks
< 3.5 sec for pross deaks

Resolving Power of 14 at Mass 4
< 6% of full scale ca the 10" scale
10x 10" st co/sec o 6x 10" Mm oo/sec air oquivalent

10 10 &x 10 aten ocfsec air oquiv. with optional exiernal
pump

25 mToey (Direct Test Mode)

150 mToer (Direct Test Mode)

§ seconds om a blank port 10 & pre-seloctod mode in a fine
leak range

Available with opticaal external pump

Built-in capability. Opticaal Seaffer probe.

SAN performonce dats b desermined (n accordance wok the applicable AVS Ssamdard



Flow Modes:

Leak Range:

Max. Inket

Max. Crossover

Time to Test:

Flow Mode:
Gross Testiag:

Automatically swilches between Reverse and Durect flow
for beaks Between 1010 atm cofsec 10 6x 107 s
co'sec air oquivalent. Reverse flow (gross mode) for Jeaks
above 10x10” atm coivec (with extemal pusp only).

Ax 10" atm ocfsec air oquivalent in Reverse Flow
6x 10" atm colsec mr equivalent in Direct Flow

< 3.5 sec in Reverse Flow
< 2 se¢ in Direct Flow

10x10* atm co/sec 10 6x 10 atm ocfsec air egeivalont
1010 6x 10" atm co/sec s oquiv, with opticaal extemal
pump.

>10 Torr Gross Test Mode with optional external

pump

T50 mTorr  Revene Flow (1o 6x 10" atm colsec mr
oquivaleat)

25 mToer Direct Flow (%0 6x10* atm cc/sec air
oqpaivaleat)

>10 Toer Gross Test Mode wisth optiosal extermal

pump
2000 mToer Reverse Flow (10 6 10" atm co/sec air

oguivaleat)
15 mYorr  Direct Flow (%0 6x10" atan cc/sec air
oguivalont)

<6 socs 00 & blank port s Reverse Mode
<% secs 00 & blank port 1o a preselected range i Direct

(10" or 10™ range)
Avallable with optional external pump
Bailt-in capatelty, Opticsal external saiffer peobe.



Mechanical Pumg: Built in 16 ofm drag/dual stage diaphragm dry mochanical

Turbemodecular
Pump:

External Pussp:
Vahes:

pummp serves as foreline pemp and internal roughesg pesp.
Edwards EXTT0 Turbo molecular Pamp,

Optionad dry,

Relisble, favt acting solencid valves rated for >1 million

cycles. Provide positive fail safe scaling in case of power
{asdure.

Two Pirasé gauges monitor test port and forelae pressercs.
A built-in oaizaton gauge in Be mass specirometer tube
moailors high vacuum peessure.

Mass Spectrometer: Dual sector mass spectrometer Tube (dual 900 deflection)

completely eliminates uswanted backgroend scattonng
effects and reduces background signals below the Besit of
detectabiity to provade an excellont signal 1o notse raso. A
heavy o trap extonds the time of operation between
maintenance cycles. The belium son beam exiting from
the second magnet has sa extremely high order of mass
perity. Sowrce and collecior assemblies are Sanged and
self -aligning. Pacerned self <lcaning beatnd repeller
cootinsally heats the spectrometer s sowce peeventing
the formation of condenwible costaminants. Two noo-
testing. Astomatic chosed koop emission control lowers
flament current and extends life. The operational sasplifier
is mounted under vacuum for maximem stability.



ELECTRONCS

General: Micropeocessor controlled, completely protected froms user emoes.
Diagnostics astomatically &splay error codes and messages on
alpbanumersc display. State of the an Flash EPROM enables
resote upgradisg of software. NOVRAM retains usor scttngs and
total runmsag time when the umit s powered off. Real Gme clock

RS2 Two standard ddirectional ports. One port dodicated 1o the

Port: opuonal remote control umet. The second port is dedicated 1o data
tramafer 1 30 exlernal compuier or comtrol msodele. Provedes for
resmole competer control and dats trasafer, as well as romote
diagaostics and downloading of new software releases directly
from Edwards. Uniform fickd lengths allow for casy istegration
and downkadng of dats inlo automatod sysiems.

Prister Port: A paralie] peinser port is provided (o trassmit test results 40 any
PC.compatible printer. At the conclesion of a tost, the eak rate,
the ropect set posst, reject o acoopt Indicaon and e time and
date are senl 10 B printer,

User frsendly. highly reliable tactile membeane switch pancl. Bar
praphs clearly display beak rate and tost port pressure information.
Starvvest switches with Ready sadication light and ranging
swilches control test cycle. Reject and Accepe sndications are
made with red and green LEDs.

Iig

Single bution for complete aulomatic tusiag. Cal Chack buton
verifies suning and calibeation &t anvy time. Single Calbrate
bution adpests gain astomancally a the end of a Caliteation Check.

A flip-opea dooe provides cavy access 10 sellings and diagnostic
functions for maistenance persotmel. A switch inside the unit
enables the service mode.

[ B0

Optioaal remote usit provides start'vent switches and ranpeg
controls aloag with leak rate readost up %0 100 feet from the leak
detecuor. Highly reliable tactile membrane switches and light
weight rugged design. Standard coslod cord length of 25 feet,

g



IS"THXx205"Wx I4"D
(BemHxS2cmWx3ISan D)

Sundard Eaclosure: 96 Ibs (436 kg)
Stainless Stoel 116 Ibs (527 kg)

1LSV60 Ha/1OA
230280V 750 HasSA
100V/50 H/10A
100VAS0 Ho/10A



Section 2: Operating the Spectron 600D

2.1 Selecting the Mode of Operation

Before beginming any deak testing, the Spectron 600D must be st for the desired
mode of operation, cither Product Testing mode (Disect flow) or Process
System Testing mode (sato-swiching between Reverse and Direct modes) The
Spectron S000 is shapped set for Process System Testing mode,

It is recomemended that Proces System Testing mode be used of the tment is 10
Jocase & heak in a process sysiem, vacuum system of chamber, or i the parts
undor test can oot be sufficiontly evacwated for Produect Testimg mode. Thas
mode wtalizes both Reverse and Direct flowy, automsatically switching between
Bows depending upon Jeak rate and indet peessure. Leak tlestag in Reverse flow
can begin o s lnlet pressure of 750 m Toer, and exiends 10 & maximums scasitiv-
ity of 6x10" am co/sec air equivalont. Thas allows finding of moderate deaks al
aa oxtremely bagh inket peessure.

While operating in Process System Testing mode, if the object under test may
be evaceated sufficiently (10 appeoximately 25 mToer or bess, depending upoo
volume), and the beak rate is Joss Bam 0.6 on the 10* range, the Spectron 6000
willl astomatically cross over into the Direct flow mode. Leak testiag in Direct
flow exteads 10 & mavissum seastvity of 6x10" atm colsec sir equvalent. Onoe
cross over has been achieved, the leak detector will remsain i Direct flow waloss
the leak rate morcases %o & valee greater than 9x 107 atm co'ses, or the inlet pros-

Preduct Testing mode provides Mghly accurate and repeatable leak sesting 1o
cxact Jeak tightaoss specifications, bet requires parts 10 be evacuated 10 2 low
presaure (typacally uader 25 mToer, depending spon volume and cleanliness)
before they may be tesed. It is recommendad Bhae s mode be used if the pans
being sested require deak checking to a preset Rejoct posat or Jeak rate valoe. The
leak rate range in Product Tostimg mode is from 10x10* atm cofsec to 6x 10" atm
cohes air oquavalent.

In cther Prodect Testing or Process System Testing mode, the addition of the
external pump and external roaghing valve allows for Gross leak testing and
cxtends the Jeak rate ramge 10 3 maximem leak of 10 atm oo/sec air oquivalent,



22 Setting the Mode of Operation

The Spoctron 600D is shapped set for Precess System Testing mode (Revere
and Direct Flow modes). To chasge the mode of oporation:

L.
2.

. §

Tern off power 1o the Spectron 600D
Using » Philips head screwdriver, open @e rear dooe

Find the two cight-postscn dip switches, locatod on the A board
o the right comer close 10 the rear door hinge, sear the Service
toggle switch. They are markod SW1, Profile and SW2, Rev.

LocATION OF PRcent E Y
AM0 Reveson Swoces JOCONOEE A
on Tt A Boamo

o O¢— Sarvice Switch

Profie Swch —.m

Urewn LED
Red LED

All tabs on the Revision switch shoeld be in the up posstion.
Tob #7 ca the Profile switch should be in the down positicn.
All other tabs ca the Profile switch should be in the up
positica. This configuration indicates that the Spectroa 600D is
operating (n the Process System Testing mode (Reverse and
Direct Flow modes),

Seuctaow $000, Process [ o
Sverom Tesmsed Moot
Prore Swmow Mmoo ooITo

Posmos #7 Dowx) e



s. To swinch 1o Product Testing Mode (Direct Flow mode only), put
Tab #6 on the Profile switch in the down position. Leave Tab #7

6 Close @ rear door. Turn on the power switch. The Spectron
S00D willl power up the Product Testing Mode.

7. To retum 10 Process System Testing mode., tum off the Spectron
00D, opem the rear dooe, and sct Tab #6 ca the Profile switch
back o B wp position.

23 Operator Controls and Indicators

The Operator Controls and Indicasors are fully described i the Spectron 600
Operatioas and Masteaance Maoual, Section 2.2,

In Prodect Testing Maode, G2 (Reverse Flow Gain) and Crossover 2 (Reverse
Flow Crossover) see not esed, 25 the system s opersting in Direct Flow oaly,

Refer 10 the Quick Refereace Guade for User and Service Panel functions



24  Vacuum Leak Testing, Product Testing Mode
(wimout cptions| extemal pump)

Comect the test obgect 10 the test port located ca 1op of the
Speceron 600D,

Pross the greea Suan push-bation.

The rough valve opons aad the lest port and test object arc
pumped down, The Test Port pressure bar graph will in&caie the
docrease in test pon peessure. The Minimum Roughing tumer
(D6) sarts.

When e tost port pressere reaches Crossover 2 (Direct Flow
Crossover), sad the Minimem Roughing Smcr has expired, the
Fine Creasover Deday (D1) will commence. This delay may be
increased from the default vadee of 0.1 seconds if the tost past is
large o has 2 high gas Joad is order 10 misimize the high vacuum
burst at crossover and the stress on the filament.

When the Fine Crossover Delay eapires, e Fine valve will open
sad the Rowgh Close Delay (D2) will comumence. In most cases
this delay should be et for 0.1 seconds. When e Rough Close

Delay expires, the rough valve will close.

Begin spraying belam arcund $he object sander test. If the syslem
i set for Automatic ranging, beak testing will start in e 10°
atm colsec ramge. I the usit is set for Manual ranging, keak test
will staet in whichever range, betweon 10 and 10 am colsec,
is chosen,

If the unit is in Mansal ranging, leak testing will contssue in the
range chosen ustil he Stop/Vent push-bution is pressed (oe the
Stant push-butioa is pressed to interrupt @ cycle). To change
ranges during testing. pross the Rasge Up oc Down amrows on the
User Panel.

If the unit is in Automatic Ranging. the Spectron 600D will kok
for leaks in the 10" atm ccfsec range, then range dowmwand if no
Seaks are found, 1f 20 leaks see found ca any range, the urat will
coatinue 10 raage downward o the most senstrve kevel, the 10
atm coivee raage. If 2 leak s found om any particular range, the

P



25

10,

Spectron G000 will wop af tat raage. If & lasger boak s fosad, the
Jeak detector will range spward 10 @ Jevel of the leak.

Al sy time dering testing, the Spectron 6000 sy be switched o
Masual Ranging by peessing the Auto/Masual Rasging switch, or
the Range Up or Down Arrow swilches.

If the Jeak rate specification is Gght, and e object snder test is
believed 10 have significass background levels, it is sugpostod et
the obgect be allowed 1o range down 10 the level of i background
before helium is sprayed When @e background kevel is stable,
press the Zero switch to cancel ost the background, then begin
spraying helium, The Zero function will cascel out a maximum of
two decades of background helsum. This will allow the leak rale
of the part 10 be wdentifiod separately from e background

When Jeak leating s comsplete, press @ Stop'Vent pash-butios.
Holding the switsch for a period loager than the Veat Delay (D3)
willl sstomatically vest the test port and the test object, The vent
valve willl remain open unti] the test port pirasd bas indicated a

reading of Atm (stmosphero) for a the time set as Vent Duration
(D4). Remove the test object from the test port

Vacuum Leak Testing, Product Testing Mode
(with opticnal external pumg)

Conmect the test obgect 10 the test poet located on 1op of Be
Specrron 600D,

Fress the groea Start push-bution.

The exiersal rough valve opens and the test port and test obgect
are pumgped down. The Test Post pressure bar graph willl indicase
the decrease in tesl port peessure. The Minimem Rowghing timer
(D6) marts,

When the test port prossure reaches the gross test crossover (set
by the imternal competer), and the Mimmum Rougheeg timer has
expired, e Gross valve opens and the suinimum Gross Test timer
(DS) stans,



10.

12.

Begin speaying belum scound the odject 10 be tested. Leak iesting
stacts in the 107 st ocfsec maage. I a beak larger than 9 x 107
atm cefsec &s found, the Spectron 6000 will range upward (o the
fevel of the leak. If no Jesk lasper than 06 x 10" atm colsec is
fosnd, e it will nage downward 1o the 10 range.

If mo leak beper than 0.6 x 10 mm co'sec |s found, and the
Minimess Geoss Test tumer has expired, the Spectron 600D
istemal computer will check the tost port pressuee.

When the test port peessure reachos Crossover 2 (Desect Flow
Crossover), the Fine Crossover Delay (D1) will commence. This
delay may be increased from the defauk valee of 0.1 soconds if
the tost part is large or has a dgh gas Joad in order 1o minimare
the high vacuum burst at crossover and the stress ca the flament.

When 8¢ Fine Crossover Delay expires, the Fine valve will opes
and e Rough Close Delay (D2) will commence. In most cases
this delay should be set for 0.1 seconds. When the Rough Chose
Delay expires, the extornal rough valve will close.

Coetisue spraying helium around the obgect under test. The
Spectron 600D will switch 10 the 10° sam cofsec mage for
tosting for fine Jeaks in the Direct Flow mode.

The Spectron 600D will look for leaks in the 10" atm colsec
range, then range dowaward If no leaks are fossad, If 80 leaks are
found oo sy rasge, the unit will coatines 10 range downward %o
e most sensitive lovel, the 10 atm cosec range. 1f a Jeak is
found on aay particular range, the st will stop ot that rasge. If &
larger Jeak is found, the Spectron 600D willl raage upwand to the
Jevel of the beak.

Al sy time dering testing of i standby, the Spectron 6000 may
be switched 10 Manual Ranging by prossing the Aua™anual
Rangiag switch, or the Range Up or Down Amrow switches.

I the usit is s Manoal rasging, beak testing will occur in @
range chosen and in the appeopriale flow mode: Gross Testing in
the ranges between 100 and 10 stm cofsec and Direct Flow
Testing in e ranges between 107 aad 10* atm coivec . To
chamge ranges duniag testing, peess the Range Up or Down amows
on the User Panel.

gxhv
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If the Jeak rate specification is tight, and the object under tost s
believed 1o have sigmaficant background levels, it is suggostod that
the object be allowed 10 raage down 1o the lovel of its back prosed
before heliom s sprayed. When the background level s stable,
press the Zoro switch 10 canced cut the background, then bogin
speaying belium. The Zero fusctica will cancel ool » ssxtimum of
two decades of background helium. This will allow the Jeak rase
of the part %o be identified separately from the background.

When Jeak testing is complete, press the Stopy'Vert push-betion.
Helding the switch for a period loager than the Venl Delay (D)
will asmomatically vent the tost port and the test object. The vest
valve willl remain open uatil the tewt port parand has indicaled »

reading of Atn (stmosphere) for & the tame set 25 Vent Duration
(DM). Remove the test object from the fest post.

Vacuum Leak Testing, Process System Testing Mode
(witheut the opsonal extemal pumg)

2,

Consect the test object 10 the test port Jocated on top of the
Specwon 600D

Press the green Stan pash-busca.

The rough valve opens and Bie test port and test object are
pumped dowa. The Test Port peessure bar praph will indicate S
docrease in test port pressure. The minsmum Rosghisg timer
(D6) stants,

When the test poet pressure reaches Ceossover 1 (Reverse Flow
Crossover), and the Misimam Roughing timer has expired, the
forelae valve opens and leak tosting starts in Revense Flow mode
in the 10 atm ccfsec range.

Begin spraying helium around the object under tost. If no leak
larger thas 0.6x10* atm cofsec s found, S Spectron 6000 will
rage downward until a beak is found.

If the Spectron 600D ranges down 10 the 10 atm colsec range
and finds 0o leak karper than 0. 6x10* atm ccfsec, Be ssternal

will check the lext port presssre 10 determine M the unit
cam crosa over into Direct Flow.

gxv
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12

13,

When the test poet pressure reaches Crossover 2 (Disect Flow
Crossover), the Fise Crossover Delay (D1) will commence. This
delay may be increased froes the default valoe of 0.1 seconds if
the tost part is large o has a high gas load in order 10 minsssise
the high vaceum burst at crossover and the stress on the filassent

When the Fine Crossover Delay expises, the Fine valve will open
and the Rosgh Clse Delay (D2) will commence. In most cases
this delay should be set for 0.1 seconds. When S Rough Close

Delay expires, the rough valve will close.

Coatinse spraying helium arousd the object under tost. Leak
sesting in the Direct Flow mode will start ia the 107 atm cofsec
raage, If 0o leak larger an 0.6x 10" atm cosex is found, the
Spectron 600D will nage dowmwand 1o the 10" raage.

If a larger leak is found, the Spectron 600D will remass in the
Direct Flow mode and range upward 1o the level of the Jeak. If the
leak rate exceeds 9x10°, the unit will cross back asto the
Reverse Flow mode.

At any time dering testieg of in Standby, e Spectron 6000 may
be switched 10 Manual Ranging by pressing @he Asto/Mansal
Rangisg switch, or the Rasge Up or Down Asrow switches. The
unit willl heak toat in @ range chosen aad in the appropeiste flow
mode (Direct or Reverse) usit the mage is chamged by the operstor.

If the leak rate specification is tight, aad the obgect under test is
believed to have significant background levels, it is suggested that
the object bo allowed 0 range dows to the level of its backgrosad
before helium is speayed. When the backgrouad level in stable,
press Bhe Zero switch 10 cancel out the backgrousd, then begin
speaying belium. The Zero fusction will cancel cut & maximum of
rwo decades of backgrouad helium. This will allow the leak rate

of the part t be identified separately from the background.

Whes leak testing is complete, pross the Stop/Vent push-bumon.
Holdiag the switch for a period longer than the Veat Delay (D3)
will astomatically vent the test port and the test object. The vent
valve will remain open until the test port pirasi has indicated o
reading of Atm (smosphore) for a the time set as Vent Duration
(D4). Remove the test object froes the test port

g



2.7

Vacuum Leak Testing, Process System Testing
{ wih the optional external pump)

2.

Cosnect G test object 10 e test port Jocated on wop of the
Spectroa 600D,

Press the groen Start push-bution,

The exsemal rough valve opens and the test port and test object

are pumped down. The Test Port pressare bar praph will indicale
the decrease m tost port pressure, The Misimum Roughing timer
(D6) starts.

When the test port peessure reachos the gross lest crossover (st
by e mtomal computer), the Gross valve opens and the
minamam Gross Test timer (DS) starts,

Begin speaying belium arousd the obgect 10 be tested. Leak testing
starts in e 10" atm cohsec range. M a beak larger than 9x107

s cofsec s found, the Spectron 600D will range wpward 10 e
leved of the Jeak. If o leak larper than 0.6x10” atm cofves is
found, the unst will range downward to the 10* rasge.

M no Jeak larger than 0.6x 10* atm coisec is fousd, and Be
intersal compuner will check the test pornt pressure.

When the test port peessure reaches Cromsover | (Reverse Flow
Crossover), asd the Masimum Roughing tmer has expired, the
external rough valve closes and Jeak testing starts in Reverse
Flow mode in &e 10" atm co'sec range.

Begin speaying helium around the object under test. M no leak
karper than 0.6x10° aten oo/sec is found, the Spectron S00D will
range downward wntil a beak is found.

If the Spectron 600D raages dowa o the 10 atm co'sec range
and finds 0o leak larger than O.6x10* atm co/sec, the internal
compuner will check the fest port prossure o determine if the unil



10.

12,

13,

14

15.

When the test port pressare reaches Crossover 2 (Direct Flow
Crossover), e Fine Crossover Delay (D1) will commence. Thes
delay may be increased from e default value of 0.1 seconds if
e test part is larpe or has a high gas Joad in order 10 ssnimize
the high vacusm burst &t crossover and the atress on e filument.

Whes the Fine Crossover Delay expires, the Fine valve will open
and the Rough Close Delay (D2) will commence. ks most cancs
s deday showld be set for 0.1 seconds. Whea the Rough Close
Delay eapires, e extemal rough valve will chose.

Coatinoe speaying helium arcund the object ender test. The
Spectron 600D will begin beak testing & the Direct flow mode in
the 10" st ccfsec range.

If 20 leaks are found in the 10* atm co/soc range, $he Spectron
00D will raage downward to the most scamitive Jevel, the 10
atm co/soc range. I the leak rate increanes 10 be greater than
92107 atm e, B Spectron 600D will cross back into the
Groos 1csting mode.

At amy time during testing or in standby, e Spoctron G000 may
be switched to Manual Rarging by pressing the Awo™Manual
Ranging switch, or the Rasge Up or Down Amow switches.

If the uniz &s i Mansal naging. leak testing will occur & the
range chosen and in the appropriate flow mode; Geoss Testing in
the ranges between 100 and 10 sam cofsec, Reverse Flow
lesting in the raages between 10 and 10* stm cofsec and
Direct Flow Testing in the ranges between 10* and 107

atm ocfsec. To change ranges dering lesing, press the Rasge Up
or Down ammows oo the User Panel



16.  If the Seak rate specification is ughe, and the object under tost is
belicved o have significant background levels, it is suggestod that
Be object be allowed 10 range down 1o the level of its hack proend
before hellum is sprayed. When the backprousd level is stadle,
peess the Zevo switch 10 canced out the backgrousd, then begin
speayiag helium. The Zevo function willl cancel out & maximes of
two decades of backgrousd helium. This will allow the deak rate

of the pant 1 be identified separstely from the backgrousd.

17.  When leak testing Is complete, press the StopyVoat push-bution.
Holding the swilch for a penod oager than the Vent Delay (D3)
will astomaticallly vent the lest poet and the test obyect. The veat
valve will remain open vatil the test port pirani has indicated »
reading of Atm (atmosphere) for a the tme st 3 Vest Deration
(DM). Remove the test object from $he tesl poet,

285  SniN Testing

Saiff Testing & available in both Prodect Testing and Process Systess testisg
modes. Refer 10 the Spectron 600 Operations aad Maintenance Maneal for a

complete description.

29 Setting Test and System Parameters; Test Aides
Refer 10 the Spectron 600 Operations Manual, Sections 2.7, 28 and 29,
210 Shut Down Procedure

The Spectrom 600D may be shut down af any time by peessing the masa OwOff
switch 10 Bhe Off position. No specsal procedure is requared.

WARNNG!

If the Spectron 600D has been running and is twrmed Off, wait ot least thirty
(30) seconds before turning power back On, Failure fo do this may result in
the daphrogm stage of the internal dry pump net properly re-powering, amd
cowld canye damage to the pamp.



Section 3 Service and Maintenance

3.1  Service Mode

WARNING

Only gualified service pervonmel thowld opercie the wnit when cither the front
or rear panels are open, Potentially lethal high voltages are continnally
applied 1o the circait boards and ocher areas within the unit during ity opere-
thon. Fallure ro follow this precavtion may lead to severe injury ov death,

The Service Mode of @e Spectron 600 is imended for use by qualified Edwands
Service persoanel or users specifically trained by Edwards. Usader oo cecum-
stances should any individual be assigned accoss 1o this mode without a thor-
ough knowledge of vacusm systems as well as Be Spoctron 600D System. Use
by an saqualified operator sy resull in damsage 10 the unil andir personal
injury.

In Sarvice Mode the Spectron 600D may be operated a5 a totally masually oper-
sied and soquenced leak detoctor. [n B mode the vacuum systcss of the sl
operates withoet its sonual competer protecied safeguseds. Contamination
dior damage 1o the unit will oocur if the vacuum system Is not properly
sequenced. If in any doebd, oporate the vanous valves and controls that com-
prise $he vacusm sysiem in the seme soguence 2 the Spectron 600D operates in
its standardYully sstomatic mode.

To perform many of the service andior repair procederes describod in this
secton, the Spectron 600D will have 10 be placed into its Service Mode. To
place the enit in Service Mode:

1) Open e rear panel of the unit (Joosen e 1M-tum scrow M e
wop of the pancl, then goatly lower the door).

2) A cecuit board is ssousied oa the isnide of the rear panel. On e
right side towands the 10p of the boaed & Black push-bunoa s
found. Press the push-bation. The unit is now i Service Maode
and the Service Mode indicator on the unit's front pescl s
humiratod



3.2 Calibration and Tuning

The Spectron 600D Automatically tenes sad calibeates in the sume manser & the
Specteoa 6G00T, except thar when set for Product Testing mode, the Reverse Sow
mode is not calibrated.

It & recommendad that & Cal Oheck be performed regularly on the Spectron
G000, This should be done at heast cace 3 day and more ofien if the leak detoctor

is wader boavy use or if roquired by Be testing specification.

A full Amcenase Tuse cycle should be minaed ca the Specaron 600D weekly.
This will ensure that the sysiem mass spoctrometer remaiss optimaned.

Refor to the smwow-umwrmm
description of Cal Check 1nd Automatic Tusing.

3.3 Periodic Service

Clean Test Pert Centering Ring:

A peoperly sealing test port Ovring s ossential i assunag raped pemp dowa of a
tesl obgoct. The O-ring should be inapectad froquently, at least oace cach week.

To access the O-ring, remove the NW clamp and centeniag nag atop $he sest
port. With a noametallic inssrument or by band, carefelly remove the O-nag.
Wige the O-ring with a kst free cloth and inspect it casefully for any damage
such s any cuts, wear or St spots. Replace the O-ring If any damage Is
cbserved  Re-install the Ouring onto the cenenag ning. Reattach e centening
ring and clamp, being careful 10 aveid damaging the O-ring.

Check Air Filters:

The Speceron 600D has coe bape filler that cleans the cooling air drawn mto the
wnit. The fiker is Jocated withia the left side pancl (a8 viewed from the froat of
Se wnit),

The reusable wire mesh filter cam be removed for cleanng by removing the screws
Sat antaches o Stor 10 the oster pancl. It may be cleancd wilh compressad ur
(in B¢ revene direction of sormal sir intake) or caa be washad with soap and
walcr. The HEPA filters on the Stainless Steel wnit can not be cleaned and mast be
replaced. Refer 10 Section 4, Parts, for the HEPA filier Part Numbers.

il



Check Exhaust Filter oa Internal Dry Pump

The iaternal Dry pump has an cxhaust filliee/matler cn the diaphragm section of
the pemp. Chock this Sher periodically %o ensure that excess pasticles or dusi
which could ishibit proper exhausting of the pump have ot accumulated. The
filice/muifer may be removed and cleanad with clean, high peesswee air, o

replaced.

34 Mdmmwmmm
Problems

All lesk detecions are subjecied 10 contamination of the vacuum systom by
repeated exposure 10 gases and other matier drawa from test obyects dering ond-
sideration should always be givea for contamination of G mass spectrometer
and the disphragms of the dry drag/diapbeagm pump. As a result of contamina-
Boa, system performance will drop and sessitivity will docrease. Cleaming and
re-calideation of the vacusm sysiem is secessary (o resioee the wnit 10 oplimum
performance.

Drag/disphragm dry pumps have rubber diapbragms whach may become wom,
torn or saturssed with heliven. Troubleshooting aides for e dry pump are inchad-
od bolow. Replacement daphrages may be obeined from Edwands, cither as
part of the Maimteasnce Kit or indivsdually (see the Recommended Spase Parts
in Section 4, Parts).

Indications of Contamination or Dry Pump Problems

1 The amplificr gaim is excessively high (G2 > 8 or G3 > 6). Thes indicates
that the seasitivity of the mass spectrometer has docreased and the aunoematic
gain compessason of the unit is reaching its limit. Verify sening by performing
the Tune function. If after the Tune function bas been performed, the gain value
is not Jower Shan previcusly reported, the mass spectrometer shoukd be removed
from e high-vaceum systess and cleaned (the procedure is described in the
Spectron 600 Operations aad Maintenance Mansal).

2. The foreline pressure cannct be redoced 10 Jess than 15 Toer. This may
be an indication that coe or both of the diaphragms in the intersal dry pump &
tors O snseated, due 10 wear. The dispheagmis) shoudd be replaced (see Section
4, Parts).



i The forchise pressere casnol be pumped 10 less thas 4 Toer. This may be
an indcation Bt the drag section of the inemal dry pusp Is not fonctioning
peoperly. Comtact Bdwards Service.

4 With 8¢ test port plug in place, the leak rale indicator Socs not reach 4
2ero reading even after prolosged pumping. This condtion indicates that e
accemulated contaminants withis the unit have absorbed a hagh amosat of tost
boliven. When thes ocours, place the usst i its standby mode for a sesimum of
ree sinuies. The unit will be able 0 pasp away some of the Background heb.
e and 10 ke new measrements. Re-lesting of the test object is recommended
at this potat. If the sitwation is still not remedied, a system-wide cleansing of the
imtornal components of the unat is ia order. } may also help 1o change the
Saphragme 00 the intomal dry pemip, as they may have become excessavely sat-
eraled with belum.

Note that it is possible that $ie sympeoms listed above may also be due 10 causes
other than costamination. The following peoblemts should be consdered and
climinated prior 1o proceading with costamination-related service:

* leak in &0 vacsum sysom
* incorrectly luned spoctrometer
+ malfusctioning turbo molecular pusp

Sensitivity Check

A sensitivity check provides s indcation of how the Jeak detectur is respondog
0 repeated exposure 10 pases drawn 1800 Its vacuum systems.  Manier contained in
these gases tonds %0 contamuinase the mass spectrometer and reduce its sonstvity.
The nil’s computer soaacs this reduction and sstomatically compessates for this
loss by increasing the helioes sigaal anplifier paos (B¢ Amplifier Gain functios

divided into G 1, gain during gross mode testing: G2, gain danieg reverse mode

testing; or G, gain dunng drect mode testing).  Ultimatedy, of the smit wore o be
left usacrviced, Bhrough contiasing computer adjsstment In response 10 Increaning
contamination, the rescrve pain would be exhaustod. A clessing and re-calibea.

0on of The Mass SPECUIOMECIEr COMPONCNLs |15 Nacessary 10 peevent this coodwion.

A sensitivity check is made by fiewt performsing 3 Cal Check, When @ Cal
Check has been completed and the umit is fully calibested, peess the SELECT
momeatary switches on the Service Panel unssl the AMP GAIN fusction s
reached. As stated sbove, three Gain mcassrements are avallable: G1, G2 and
G, The SELECT switches are also saad 10 1oggle between the throe mesaure-
ments. The scale of smplifier pain is between 0.1 aad 10,

gxxV



Typical gains for a clean system are:
g mnuw.mmnmm«wm»
G: 1.2

As the systess progressively bocomes more contamisated, Be pain also Increases
(becomes closer w 10).

To correct Bas conditicn, the Tuse function must be wsod (as described a the
Spectron 600 Operaticas and Maatenance Masuad). It is recommendod that the
Spectron 600D be tuned woekly %0 cosure $hat the mass spoctrometer remains
optimized. If the Tune function has boen performed, and cither G2 is greater than
8 or G3 is greater than 6, the mass spectrometer assembly shosld be removed,
cleaned and re-calibraied as described in the Spectroa 600 Operations and
Maintenance Manual.

Pump Ceatamination

Uslike the Spectron 00T, the Spectron 600D Leak Detector does not have the
internal Purpe valve connected to the internal pamp. As the mtemal

drag/disphragm pemp contaiss no oil, perging of the pump 10 drive contami-
nants out of the oil is obviowly ussccessary. If cxcess helinm accumudates in the

pump, allow the system %0 remain in standby wntil the internal pemp cleans up
the belium (pumps it away).

35 Venting and Cleaning the Vacuum System
Refer 8o the Spectron 600 Oporations and Maintesance Masual for complete
instructions on venting and cleaning B¢ vacuam system of the Spectron 600D,

Refer 1o the manufacterer's sasual for dleamag invtructions for the drag section
of the internal dry pump.

3.6 Calibration Requirements
m»uwmwuwmmcm
requirements.

3.7  General Service & Repair

Refer w the Speceron 600 Operations and Maintenance Manual for Gesoral

Service and Repair, including Serviciag the Valves, Replacing the Filaments,

ganly



Section 4: Parts

4.1  Introduction

That section contaas » Baling of recomumnendoed spare parts for the Spectros
GO0D, as well s an illestration of B watemal dry pemp with major compooents
and replaceadie parts identified.

Tleratod parts hivts of e vacsum sysicms sad the valve block are included i
the Spectron 600 Operstons and Maintenance Manual, Chapeer 5.

4.2 Recommended Spare Paris for the Spectron 6000

Descripticn Part Number
Mass Spectrometer D155-01-816
Source Assembly D155-01-817
Source Rebuild Kit DI155-01-815
Collector Assembly D155.01.81%
Filament Kn D155.01.820
Diaphragm Pamp
HISVS0 He & 100V60 He DI55-04-115
230-280V/ SO Hz DI15503.230
100V/50 Hz DI15503100
Drag Pump
Pumg DIsSO0 0
Pumgp Power Supply DISSO300
Inlet Screen DISS02-5873
Turbomolecular Pump RB722-01-000
Turbo Controller D396-20.000
Turbo Cable D39%- 15010
Pirani Gauge D15502-526
Circuit Boards
A Board DISS01.3%
B Board D15501-85)
C Board D15S01-352
D Board DISS01.5853
CPU Board DISS01854



Maintenasce Kit

O-Ring Kxt

Aw Filter

Frlamest Kt

High Vacuem Grease

Yool Kit

LED - Start Swinch

Fuse;, 90 - 115V

Fuse; 200 - 260V

Filter, Silencer, 1S NPT

Filtor, Silencer, 18 NPT

Filter, 178 NPT, made

Maflier, 14 NPT, male

Disphrage, Dry Pump

Grease Syringe. Dry
Pump Drag Seage

O-Ring. 3 141D x ¥16

Cabiaet Alr Filters

Srandard Unir:
Mesh Filier
HEPA Fikter, Rear Panel
HEPA Filier, Side Pancl

4.3 Spectron 6000 Optional Accessories

Cant
Stinless Sieed Can
Hand Held Remote
Viacuum Soiffer Probe
Hard Travel Case

D155-03-500
D155-02-800
D155.02.87
D15501-820
V300-02-075
D155-01-825
DI155.02.8%4
D155-02-853
D155-02-852
DI55-02-842
DIS5.02.844
D15502.855
D155-02-856
DI55-02-857
DI55-02-858

D15502-859

D155.02-827

D155-02-860
D155.02.861

D155.01.500
D155-05-500
D155-01-510
D155-01-520
DI155-01-530
DI155.01.580



44  Internal Dry Pump lilustrated Parts List

10
1
12
13

14

Description
Duapbragm Pump Assembly:
1I5VS0 He, 100V/S0 Hx
230-240V/50 He
100V/50 Hx

Veot Valve:
1ISVAS0 He, 100VASOH:
230.280V/%0 Hz
100V/50 Hx

Vacues Swach

Timer
Filtez, 178 NPT, malc
Veot Onfice

Mufier, 14 NPT, male
Tubsag, Flexible, SST
Drag Pemp

lnlet Screen, Drag Pung
Marsfold, Drag Pumg
Centerang Ring, £SO 63
Claw Clamp

Power Supply, Deag Pussp

Part Number

DISS04 115
DISS03:23%
DIS5-03-100

DI1SS02.565
D155-02-364
D1S502-365
D155.02.306
D155-02-367
D155.02.855
D155-02-869
D155.02.85%
D155-02-87
D155-03-300
D155.02.573
D155-02-874
B271.55.170
D155-02-830

D155.03.310






Retumn of Edwards Equipment - Procedure (Form H51)

Intr ol Oum

Dicfore you 0D yOUr OQEipEncnt you St warn your cepplicr of B substances you wead (and prodecod)) i the
Sgupeaont can be danproows. You mwst 60 Shes 10 comply wath healh and cafeny 8 work lews

You mast complene the Declarstion (HIS2) om the neit pape and sont & 1o pour sepplicr befary you dispacch

e eguipmenl. If you do sot, your seppiier will sssemee Lhat the oguipenent 15 Sasgperoens and he will refuse

sccept ot If e Declaration m mot complicted conectly, $hone muay B¢ 3 delay in procouung your ogupmcnt

Gudcliser

Taks note of @ followang pasdclines

o Your ogupmont is ‘wotoniamisated” i i i oot boen ssod of of 1 has oady boes wad with subslances Ut
arc mot daagerows. Your aquipment o contamsimated” o it has boon wsad with any dangerous ssbsrances

o I your oguipesenst has boon wed with tadonctive sebslances, you must docomtamenate i before you rosarn £ b
yout seppiscr . You mast scad sadopendent proof of decontasusation (for cxmpls 3 coruficase of asalyus)
your sepplicr with e Declanation (HS2) Phone your supplior for advice

o We recommend that contieninaiod oguipmcnt 1 trasaporiad 18 vehacks whese the drrver doce sot sbare (e
Me 2t space i (he agupencnt.

PFROCEDURE

Une e follownng procedert

I Contact your suppler and obaain & Reours Astherization Numbet for your ogqupmens

2 T o B v pagpets ). photocopy and then complicte (he Declasstion (HX2).

T Romevy all ades of danporous pracs. pass 40 iner! pa theough (he oguepenent and amy accomoncs whsch will
be seturmed bo your mpplicr. Drats all Suids and hbwcants iom the aguepenent and s Ac0essones

& Ducomscct all sccossones fom the oguipesast Safely dispose of the filier clcenents from asy di mist flhen

5 Scal up all of S oquipesen’s indots and outhets (Inchading those where scoomencs wese sttschod) You sy
el the mdots and owtets with blasking flanges or beavy paage PV tpe

6 Seal centammnod egupencel = & Sack polythene bag I you do not Bave 3 polythons bag bwge seough
contan the ogEpencat vou Can s & Dk podythone shan

T M yous oquipescat is 3 barpe pamg (0r amy ouher lange phove of oqupenent), s (he cgupment 3ad ity
FCE0rs 10 3 wondes pallet. Prefonsbly, the paldict should be no Langer than $10men x 91 Smem (207 & 15°)
Qo your suppber ff you canoct macet thes rogelroment

1 I your oqupestst i 400 svall to be trappad to 3 palict, pack i 0 & seitable swong box

§. M the cquepemcnt i contamunaod, labal 90 palion (0r baa) w sooondance with lews covormng the tramaport  of
dasgeoous adezasecn

B0 Fan o post & copy of the Declarstaon (H52) 10 your mpplicr The Doclaration swst armmve Sefiore the
oqepencel

11 Give 3 copy of O Declarason 19 the Gamser. You st iell the carmer if the ogupenent i contamumuod

12 Seal the anginal Doclarason is & sstable arvelopes attach the covelope soourcly %0 the oussde of e

oguipmont package WIKITE YOUR RETURN AUTIHRORESATION NUMEBER CLEARLY ON THE
OUTSIDE OF THE ENVELOPE OK ON THE OUTSIDE OF THE EQUIFMINT PACKAGE.
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