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YOU SHOULD READ THIS INSTRUCTION MANUAL BEFORE
INSTALLING, USING, OR SERVICING THIS EQUIPMENT

Thus roamual 1s ko use only with
Sories 274 lomzaton Gauge Tubes with
the following part numbers 2032

GTAGNY 2P40YZ 274020 274030
STAGOT 274013 27402% 274037
JRADGS P7ADNS 274022
27A0OG 274DNG 2V4023
QRO0T 270 274028
27AGOE  PTAMME ZTaDd 27403

SATETY INETHUCTIONS
SAFETY PAYS. THINK BEFORE YQU
ADT. UNDERSTAND WHAY YOU ARE
GOING TO DO BEFORE YOU DG 3T
READ THIS INSTRUCTION MANUAL
BEFGRE INSTALLING, USING, OR SER:
VICING THIS EQUIPMENT. IF YOU
HAVE ANY DOUBTS ABOUT HOW 70
USE THIS EQUIPMENT SAFELY. CON-
TACT THE GRANVILLE-PHILLIPS
PRODUCT MANAGER FOR THIS EQUIP-
MENT AT THE ADDRESS LISTED ON
THIS MANUAL.

HLECTRICAL SHOCR
WARNING: lonization gauges ac
safe for use only i al
conductors on the qauge
ilor and on the

ng electron bombardment degas.
as much as 700 voils may be apphied
to some elestrode pins, Do not touch
any gauge tube electrodes whilc the
tube 15 connecied {9 the controlier,

All connections to the gauge tube
pins should be covered by insulation,
All gauge tube pins should be covered
ty conneclors of by pin covers. i
normal operation, 180 volts is on the
grid connaclions.

Implosion and Explosion

Glass ionization gauges, if roughly
handled, may implode under vacuum
causing fiying glass which may injure
peesonnel. Be sure that cabling to the
gauge tube has proper sirain relief so
that cable tension cannot break the
glass. If pressurized above atmospheric
pressure, glass tubes may explode.
causing dangerous fiying glass. A sub-
siantial shield should he placed arund
vacuum glassware to prevent injury 0
personnel.

Overpressure

Do not use quick connects of other
friction lype connections where positive
pressure wilt exist within the gauge
tybe. such as in hacklilling operations.
Temperature

During degas. the envelope of Whe
gauge wbe becomes heated much mare
than i normal operation. Be sure thatl

materials that are heat sensiiva are not
in conlact with the gauge tube. Be sure
thal the gauge tube is not localad whare
personnel performing necessary system
operations might come in contact wih
the gauge tube.
INSTALLATION
IMNSTRULTIONS
Recelving Inspection
Domestic Shipments

inspent all material recaived for
shipping damage.

Confirm that your shipment includes
af material and options ardered. 1f
materials are missing or damaged the
carrier that made the delvery must be
notfied within 15 days of delivery in
accordance with interstate Commerce
reqgulations in order to file a valid clain
with the carrier. Any damaged material
including a# cortainers and packing
shoutel be hald for carrier inspection.
Contact our Cusiomer Service
Cepartment. 5675 Arapahos Avenue.
Baulder, Cotoracls 80303, (303) 443~
7660 if your shupmant is not carrect for
reasons other than shipping darmage.

International Shipments
Inspect ail material received for ship-
ping damage. Cenfirm that yeur ship-
ment includes all material and options
ardered. [ tems are missing or dam-
aged the carvies making delivery to the
customs broker most e nolified wilhin
15 days of dekivary.
Example
it an airfreight torwarder handles
the shipment and their agent
dalivers the shipment 1o customs,
the claim must be tited with the
airfreight Torwarder.
It an airfreight forwardar delivers
the shipment to a specific airling
and the airiine delivers the ship-
ment (o customs. e claim musi

be filed with tha arfine, not the

fraight forwarder.

Any damaged matenal ingluding ail
comainers and packaging should be
held for carrer inspaction, Contact our
Customer Service Department, 5675
Arapahioe Avenug, Boulder, Colorado
80303, U.S.A. Tefephone {303) 443-
7660 i your shipment is nat correct for
reasons othar than shipping damage.

Vacuum Gonnections

1. Location on system: The gauge tube
should he located as close as pos-
sible to the section of the vacuum
systam where pressure measurement
is impertant. Valves or other con-
strictions behween the gauge lube
and the area whierg pressure mea-
syrement is reouired may cause
prroneons readings.

2. Gauge porl Prassure measurement
in the high vacuum range does not
require special attention o port size.
However, as the pressure of inferest
approaches the uitra-high vacuum
range. a smali conductance between
the gauge lube and the system
yolume of interest can cause &
significant diterence in the two
pressures. One inch tubulation is
minimal, and al extreme vacuum the
nude ube geametry is best whereby
the gauge tube aclually protrudes
inte the chamber volume,

_ Mounting orientation: Al orientations
are acceptable.

. Connections: When using O-ring
quick canngets on glass whiations,
care must be uszd when sfiding the

1 glass tubulation inle the quick
connect. Gently tighten the com-
pression ring so that the glass
tubulation is not chipped or cracked.
Non-rolatabie flanges are ordinarily
instalied on glass gauge tubes.

Lo

The beit ring of a rotatable Hange

can imadveriently be dropped on the

tube and break the giass lubulation.
Electrical Connections

Fig. 1 shows the pin connection code
for the various Serigs 274 gauge tubes.

Do not use gauge cables with ex-

posed conduetors such as alligator
clips. Al gauge tube pins should be
coverad by connestors or by pin
covers. Gasge cables should be firmly
clamped to the vacuum station 1o pro-
vide strain relief. This ensures there wilt
be negligible strain transmitted 1o the
gauge tube pins if there is relative
motion between the vacuum station and
the ionization gauge controlier.

1t the resistance heated degassable
nude gauge is being used with an elec
tron hombardment degas controller. be
sure that the unused grd pin is not
gxposed. Cover it with a suitable insu-
lator. if RECESSArY.

GPERATION

1. Doperating Voitage Polentials
The recomimended polentials are:
Cotiectos, OV, Grid. + 180V,
filament. +30V. The dependence of
ign gurrent on variations of these
parameters is shown in the
Specifications Section.

2. Filament Emission
As a gensral rule. fow emission
cusrent is used in the high pressure
end of the range of the gauge tube.
This heips to aveid the ton current
tn-arsund phangrenon ard glow
discharge. High emission current is
ysed at ultrahigh vacuum to oblain
ion currents thal are large enough
Ior convenient measurement. Typical
vatues are 100gA at 192 Torr and
10 mA at 10 Torr. The bade-oifs
on emission cusrent are that high

=

&

ermission current gives hetler readout
stability and sensitivity but morg
gauge twbe pumping i the gauge
whe is clean and more gauge tube
aulgassing i the gauge tubs is con-
taminated. Likewise, low amission
currents minmize gauge tube out-
gassing (important for 2 comami-
nated gauge tube} and minimize
gauge tube pumping (imporiant for a
ciean gauge lube at low prassures).
Howaver, low emission currents yiekd
low ion currenis which are sensitive
to electronic noise and which may
he too low for a given electrometer
0 measuwe,

. Gauge Tube Degas

The cortamination leve! and thus the
gulgassing rate o a gauge tube may
be greatly reduced by healing the
electrodes. The hot elecirodes heat
the anvelope thereby cleaning the
tube further. The two types of
cleaning (degassing) used ara resis-
tive heating 'R} of the grid. and
electron bombardment (E.8.) of the
geid. £.B. degassing is preferabie
only at ultra high vacuum and is
imare expensive. 1R healing requires
longer degassing periods. Gauvge
tube degas is ondy useful al
gressures betow 10 Torr and

only a few minutes degas is required
at pressures above 107 Torr ginge
at these higher pressures. the
recontanunation of surfaces occurs
readily. 1f 2 system is going ulti-
mately to the URV range, it s uselu!
to degas in the 10~ Torr range

and then again as the system
pressure approaches the expected
ultimate. The lubutated gauge and
the ¥R degassabie nude tube may
be degassed by either ¥R or EB.
degas. The E.B. degassable nude
\uhe may be only £E.B. degassed.

Gauge Tuke Bakeout

It is also uselul to externally bake
the gauge tube if the entire system
is expected 1o pumyp down to an
piractean state. Gauge tubes must
not be baked over 4500 as glass
soltening ooours just above that
temperature.

. X-ray Limit

The X-ray Hmit refers 1o the fowest
pressure indication which may be
obtained in a Bayard-Alperi gauge.
feyond the limil the collector current
is mainly due to X-ray induced
photo-emission. The photo-electron
current has @ valie sguivalent 1o a
pressure indication of approximately

3 x 10 Torr in glass gauge tubes,
approximately 4 x 107 Torr in 'R
degassable nude gauge. and approx-
imately 2 x 167 Yorr in £.8.
degassable nude gauge tubes.

6. Gauge Tube Accuracy

Due to geomelsic vanations in
glectrode structures. a given gauge
tube is typicaly accurate to within
~ 20% when reading the gas ype
for which it is specified.

TEGCHMICAL

IMFORMATION

1. Pressure Indication
tenization gauge controliers aclually
measuts the positive ion current In
amperes from the gauge tube but
the readout is in pressure units, Even
more specifically, these pressue
units are direct reading only for the
gas for which i is specified. usually
pitrogen {also airy: this is called a
readout of nitrogen eguivalent pres-
surg. Other gases may give much
different readings from nitrogen.

. Gauge Tube Sensitivity
To be able to present conversion
lables from gas lype 1o 9as type, the
gauge tube sensitivity. K. is delined:

ro

i
i.P

whers Lo is e positive ion current
\o the collector, 1o is the electron
emission current from filament o
grid, and P is the pressure.

The glass envelope gauge tube and
ihe I7R degassatie nude gauge fube
have K= 10/Torr for pitrogen {of
ai). and the E.8. degassable nude
gauge tube has K=25/Torr for
nilrogen {Or i},

Gauge tube sensitivities for various
gases are tabulated in reference
material in two general ways. One.
directly in Tore'! and Tisted, lor
axample. as Ko /Ky, thus

.o =1.0. ) '

P

[

. Gas Type Cenversions
in generat thera are Lo ways 10
read the pressure of a gas other
than the gas for which a gauge lube
is specilied. Methed A. perforim &
mathematical conversion on the
direct pressure readout (usually
nitrogen equivalent pressure}.
Method B, use an emission cusrent
sther than the value for which the
jon gauge controller 13 set up.
Method A: To coreagt for an foniza
tion gauge controller which is sat up

‘
A
B
¥



for some other sensilivity (K, .
than the gauge tube (Kq, 1), the
fallowing correction to the prassure
readoul will yield the nitrogen

auivalen! pressure:

A0y canl E

To convert the readout to some other
qas, the equation must also include
Kt b HOUSHY,

Ky,
:P:n:_:
Kinsx sate

this then can be wriltea gither

=

Example: For the nude tebe of
Ky, = 25/T0rt using 2 controller

of Ky o= 10/Tore and for gas,
of argon lor which r, = 1.2,

P, 10 P
p.’.; = 12 . 25 -

biethed B The usual ionization
gauge contraller is designed for
some calibrated set-point of
emission = i_. The new emission
that will correct both for
controller sensitivity and tor gas
type is

-

1t actual emission current is nat
read out in current units. then
these equations may be
expressed as fractigns of fuy
scale as

QUSX. tune

fote that Mathed B is useful
anly for decreases in emission
current or smabl increases

4. Gas Sensitivity Tables
The foliowing tabie 1ists ralative

Average Vallles

gauge sensilivities for various Gas

(ases. The values tisted are e
averages of several gauges and He 0.18
several references from the Ne 030
Hterature These values are from i, 0.35
Table 11, tontzation Gauge H, 0.46
Sensitivities As Heported i the N, 100
Literature, from NASA Technical Air 1 o0
MNote THD 5285, by Rebert L. a, 1.01
Summers. Lewis Research co 1.05
Center. Nationat Agronautics and HL0 112
Space Administration. Please see a0 118
this reference for lusther Ar 1.29
definition of these average co, 142
values and for cateuiations of the Kr 1,94
gauge sensitivities of other SF, 250
gases. Xe 287
To convert isnization gauge Hg 3.64
readoul from nitrogen equivalent

pressure. divide the readout by

the values listed for 1,

Ordering Information

See GPL brochures Mo, 270, Mo, 271, Mo, 280, No. 303, No. 307, No. 330,

o, 33

12 No 340, and Mo 350 avadable fre

Tubuiated lonization Gauge Tubes

on request for Gauge Contallers,

Calzlog Numbers

Thoria Coateg

Iridiem Filament

CONNECTION Ain
Py ce 274002
KOVaE oo 274003
Confial flanga...... 274020
2o, Gontlal fiange 274007
WW25KF tiange ... 274032

Pyrex § pin inkine ...

| in 15 mm
274005 274034
274008 -
274308

NUDE IONIZATION GAUGE TUBES

{n 2% in. Confiat flange

tar filamants, BB de

coated widium fament

Bual un
Dual thorl

Single tharia coated widium filaments,

as only
d nly

274622 style with pin guardiconnactor looking ring
274023 style with pe guardiconnecion loking ring

274028 styte with pin quardfconnector looKing ring ...

ACCESSORIES

Ror !:8“ dega%

A,
214z
27413
274021
274017

Replacement duat tungstan filaments, for 274022 only
Replacement Gua! coated indium flament, for 274023 anty
Replacemant thoria eoaled iridism flament, for 274028 ondy
Vacuum simslator, tubylated on gaugs pueped down and pinched

off &t 1 1 or fwer

Dural Tungsten

Fitaments
1in 15 mm
205 274037
2714015
274013
274051
Gatalog
Numbers
274022

274023
274028
2T
L 274042

L274043

274024
L 27a005
274029

274031




Ifformation regarding order placement, techaicat assistance, or the iocation of the sales office

nearest you is availabie through pur corporata office,

Limited Warraniy

WARNING1-Sate operation of vacuum eguipment requires grounding of all
exposed conductors of the gauges and the controfler and the vacuum system.
LETHAL VOLTAGES may be established under some operating conditions unless
correct grounding is provided.

Research at Granville-Phillips has established that ion producing equipment, such as
jonization gauges, mass speclrometers, spuliering systems., etc.. from many
mantfacivrers may. ander some conditions, provide sufficient electrical conduction
vig & plasima o couple a ligh voliage electrode potential 1o the vacuum chamber, |
exposed conductive pants of the gauge. contreller. and chamber are nol grounded,
they may attain 3 polential near that of the high voltage electrode during this
coupling. Polentially Tatal elecirical shock could then occur because of the bigh
vollage hetween these exposed conductors and ground.

During routing pressure measurament using ionization gauge sontrollers from any
mardacturer. aboul 160V may becoms present an ungroundgd2d conductors ¢
pressures near 107 Torr, Albisolated o7 insulated conductive pants of the controlier,
the gauge. and the vacuum systerm must be grounded to prevent these voltages
from occurring

Grounding. though simple. is very imporiant! Please be certain thal the ground
ciroiits are correctly utilized on your ion gauge power supplies, gauges, and
vacuum chambers, regardless of their manufacturer. for this phenomenon is not
peculiar 1o Granville-Phillips equipment. H you have questions, piease confact oae
of pur techacal personnel.

GRARVILLE PHILLIPS

Corporate Office:
Cranvilte-Fhitlips Company
5673 Arapahoe Avenue, Boulder, Colorado
SO305-
Felephone: (303
Fax {393} 4325




