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Bourdon gauge

Thermocouple gauge tube
Enclosed ionization gauge tube
Mude ionization gauge tube

Bourdon gauge

Deflection gauges measure true
pressure via deflection of a bourdon
tube, ndependent of the type of gas in
a systermn. Bourdon tubes are
constructed in either C<tube or helical
coil geometries and of these two,
helical Bourdon wbes provide the
greatest senditivity,

Caburn-MDC Bourdon gauges are
designed for rough vacuum
measurements in the range of 30
inches of mercury and positive
pressures to 30psig. As a general rule,
all vacuum components and chambers
are rated for vacuum service and
should never be internally pressurized.
Bourdon gauges are offered with Del-
Seal™ CF metal seal Nanges, Kwik-
Flange™ |50 KF flanges and male
NPT pipe thread fitzings.

Thermocouple gauge tube
MDC thermocouple gauge tubes offer
fast and reliable vacuum measurement
from | oo IxI0* mbar

Thermocouple gauge twbes consist of
two basic components. a resistive
filsment and a thermocouple junction
used to meEasune its temperature,
Thermocouple gauge bos operate
on the thermal conductivity principhe.
Basically, they measure the thermal
conductivity of a residual gas inside a
vacuam system, or its ability to
conduct heat away from a heated
filsment. The higher the pressure
ingide a vacuum system the cooler the
filsment or comversely, the lower the
gas pressure the hotter the filament
becomes. The thermocouple junction
ingide the gauge tube is positoned on
the heated filament and is used o

page 27

meanivar s remperanere during
SYSLEMm evacuathen. A emperature rise
or drop in the filament produces a
povential rise or drop in the
thermocouple |unction, This porential
in milllivels is then calibraved o
mécrons in a thermacouple gauge
cantroller.

Because thermocouple gauge wbes
and conored elecorenics are mailable
from a multdwde of manufacourers, it
Is imparwnt oo note that individual
thermocouple gausge tubes are
designed 1o operate at specific
filament current ratings, which should
be carefully matched with a control
instrurment’s specificathons. Absays
refer to the contral electronics
manufacturer for specifications on
filiment current requirements before
purchasing or installing a
thermacouple gauge tube,

Caburn-MDC LIHY gaupe tubes
feature all-welded construction and
stainless steel casing tubes that are
bakeable to 150°C. Elecorical
connections ara glass insulaved and
empley a standard eight pin interface
with a polarized centre post. They are
affered with Del-Seal™ CF flanges and
Swagelok's VCR® fittings. HY gauge
tubes are supplied with male NPT pipe
thread fittings and a nickel plated steel
shall assembly for maximum conresian
resistance and bakeable to 1 50°C.

Thermecouple gauge tubaes are
expendable vacuum compeonents and
must be replaced periodically, Most
gauges are typically calibrated for
service in air (nitrogen) and
CHPLOCNoE gxtreme yariations in
calibration when in the presence of

AN daraniont ses ramingd in nlbrestne usheo pecfed . Beighh given wre appreainaie
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Yacuum measurement

other gases, subsequently leading vo
EFFOREGUS YACUUM MEIsuremeant
readings. An inexpensive solution
would be to include 3 non-gas-
dependent gauge such as a Bourdon

gauge o verify calibradon.

Glass enclosed lonization

Gauge tube

Cabumn-MDC glass enclosed
ionization gauge tubes are designed
for high and ultrahigh vacuum
measurements between 1x107 to
210" mbar. Glass enclosed konization
wwbes, commonly referred to as a
Bayard-Alpart gauge tubes, consist of
several components including a
resistive filament, a positively charged
grid and a negatively charged collector,
The resistive filament is heated to
incandescence for the purpose of
emitting elecorons. The grid, a
positively charged wire, coiled in the
shape of a spiral, attracts and
accelerates filament emitted electrons.
The collector, a3 negatively charged
wire, is strategically placed in the path
of oncoming electrons. As electrons
collide with air molecules inside the
tube, the air molecules lose an
electron and become positively
charged or ionized and thus attracted
to the negatively charged collector,
Lipon colliding with the collector air
mobecules regain their kost electran
and return to their original newtral
charge, The flow of electrons from the
collector to air molecules is measured
and calibraved for vacuum
mieasurement. The number of air
molecules is directly proportional to
their ionization and in direct
proportion to the flow of electrons
surrendered by the collector,
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Unigue VacOptin® hermetic seal design

- Gl envelope

Lol arim cubriilacien

* Brideaum filamene

= Filament lesds
Mude ionization gauge tube  Mude gauges allow for easy
MDC nude lonizaton gauge mbes ane replacement of perishable filaments

designed for high and ultrahigh
vacuum measurements between Ix10°
to 2xl0’ mbar. Like their glass
enclosed counterparts, these ara also
ok cathode ionization types. The main
difference being thair method of
Construction,

Glare-rncloupd

buniEalssn givge Hibe page 118
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and the added durabilicy of ceramic-
to-metal electrical feedthrough
insulation which makes them bakeable
to 450°C. Two nude gauge styles are
offered, these utilize resistive heating
or electron bombardment degas.
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WVacuum measurement

Section 4

Features

10" to 10" mbar range
DM40CF flange mounted
Resistive heating degas

Maount in any position
Bayard-Alpert type tube

Vacuum specifications

Replaceable filament assemblies

Vacuum range 10t 410 mbar
Maximum operating pressure 10" mbar
Sensitivity £10% i mbar
X-ray limit 410 = mibar
Construction specifications

Flange 0
Giriel Tungsten
Filamant Dual Tungsien o ridum
Collector Tl,mg:t-l:n
Shield coating Platmismi
Base leads 5ol nickel | Smm dis
Callector lead Sl iviciod | Doy chin

Operating specifications

Collector =30
Grid +150V DC
Filament +30Y DL
Filament voltage 3-8V
Filament current 4 - BA
Degas by 'R ToW
;I'I'_I'I;I[ﬂrl 10,
Maximum bakeout temperature 4504

R dervers i 84 R e e i e WLy e e e sty
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VYacuum measurement
MNude jonization gauge tubes

Vacuum measurement

UHYV Series
Fin-oot pattern
Single Bament
‘Cofecoor Flamerr
. Flyraar cpmman
Grmd Enigrmad conmsction
PFin=out patbern
Dhaal Blament
‘Collecror Fiare=s |
e Fiarraes Comman
Gl Fibarramt;
w B mnaram A Bran 1D clearsnce for il

info@malovacuamly
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Yacuum measurement Section 4

Vacuum measurement -
Mude ijonization gauge tubes

I'R degas Features ::
- - = High temperature £
i i - (=
pa— — e s UHV compatible 3
: s CF flange 3
I # Replaceable filaments -
3] reeetunal T
-
1 3
3
L ]
=
Basminal Part

Mange Dheseripeion s Fvlerence purnber

DREOCF Twans tungiten Hesent, Bipard-Alaert gaups 03 BATT _4xTooe

C40CF Syl e Rament Bayird-Alpert pluge 01 BAR A3 00T

® High emperaturs

e Features
T —

- 5l -
1 s LUHVY compatible
T ® Replacement filament
bl . assernblies for above
\ : N ionization gauge tubes
A I o
Roplir mnsem) Wy Fart
[ Detcription [P Belesenoe Aurmber
BATT Toin tungiten Mesent, Bryard-Alsen giuge 031  BAR 431000
BAIR Sl irafiem Aarman Bayded-ARpert gige a1 BAaR 43 200F

Enrt pack ooy rea (Emenny

Tube interchange | Cross reference table

Several of the Caburn-MDC
tubes will directy interchange Rleplagemet for CabswrweMDC  Caburn-HDC
with models of various Dascription Granvilie-Fhiligs  refersnce _part mamber
manufacturers as noted in e irichasm Pamene. BA grege e L BART _aneer
the cross reference hble, Raplacamens Llamanr for 413000 1T LEAL] 43003
While tubas may have
identical electrical
specifications with tubes from
other manufacturers not
listed, pin-out dimansions
may ¥ary.
Senalgivity Cotiggtor Filament  Grid fippilcacony  Uwe
Mods Rxnpe mil Frangs Bale *C  Flansest par Torr voltage - woltage woliage  Feaburey
UHTT 10" pm A w A0 DAHOCF A%0 W 15 o ] g EB Dogan. Curomar gen®
iR 18" oo 1 w10 DbCF 450 2w T e b 0 » 1 EB Degn. Cinrcenar ge=m”
BATT 18 o & w MO DrRWOCT L W 1] -0 »n £ 1] Naumra Cunreemar geam®
L1 18 o 5 1O EabCF 450 2 i Tl e 18 b » 158 Wpwires Cuncoemar gem®

* Thews gauge heads ane wppked a3 replacemanti for cusiomen eitng grege. oniy
CabesrrHDAT does rax vepply 4 vemabie conorpiler Wor vheu g

Bl ik i Sl s FllEer ey ek el W e i a e
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Section 4

+

Vacuum specifications

Vacuum range

Vacuum measurement

. Vacuum measurement
MNude jonization gauge tubes

UHY Series

Features

10" to 10" mbar range
DM40CF flange mounted
Electron bombardment degas
Replaceable filament assemblies

Mount in any position

10 o il mbar | T TOUE pattemn

Fiarrasi ||

Fiarraes Comman

Frbarrames; 3

Maximum operating pressure 1= 10 mbar Bl Sanan:
Sensitivity £200% 25 mbar Collector
Heray limit A |0 prlr
Grad
Construction specifications
Flange s
Grid Tungsten Grid
Filamant Chuat Tungsten o indim
Collector Tungsten
Shicld coating Flatinim
Base leads Salt micked | Smm dia w Bpgeires mnamem 14 Bram 0D chearsace for sgailnon
Collector lead Sl nicked [ .Oemim clia
Operating specifications
Caollector OV D
Grid + B0 L
Filament + 30V D
Filament voltage 345y
Filarmant current 1 - 4A
Degas by EB I - 40
Emission iy
Haximum bakeout termperature 4504

R e i 8 bR e e AT e WSl e e apied sty

it Kingdam
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Section 4
Vacuum measurement g
Mude ionization gauge tubes

Features
4 -
&g u High temperature
Mominal s UHV compatible
s CF flange
- I 8 Sminless stoel
- construction
!
Muarminal i Fart
Nange Dievcription hy Bl rrurnl
DR4OCF Twin ungiten Ela=ent, LHY groge 08 UHTT 411004 i
DEHOCF Sangle il firmens, UHY piuge Ds LR 412004
Features
Twin tungsten filament = High temperature
' e ! 1 ® UHV compatible
'“‘ ® Replacement filament
i assemblios for above
ﬂ ionization gauge tubes
i
Rl placamsest Per Wi Part
() Dhseription i kg  Relerence rurrniber
LUHTT Twin wungiaen Slesent. LAY groge 1 01  UMAT 431005
LR Berggle: iy famen UHY guuge 1 Bl LR 437007

Esii pack oomaes. pea Mamsnny

Tube interchange / Cross reference table

Several of the Cabum-MDC
rubes will directly interchange
with models of varicus
rmanufacturers as noted in
the cross reference table,
While tubes may have
identical electrical
specifications with tubes from
other manufacturers notg
listed, pin-out dimensions

Y Vary.

- PRECISION

Replacensert for  Beplatanest for CakearnHMDE Caburm-HDC
Descripaion Grameille: Philps Perkin-Elmer Referesine part pamher
Tovim parpioen flssseny, LIHY puge tube  ET83001 W TeTa LHTT 4AFT004
Raplagermern Ramant for 45100 kL v ] B TeT1 LT 431005
Tt i Alamer, UMY guige nabe 278503 Tl LR AT 1004
Rapdaparmenn Rlameny for 4110 Treaas o Ta e (131 431007

B i g Sl Aol el ki el W R e b el
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i '_:' Section 4 Vacuum measurement

¥y VYacuum measurement
Thermocouple gauge tubes

c UHYV and HV series
E
L
a Thermocouple gauge parts
i Simplified TGT-2AM shawn
£
£ |
K ¢
u el
} Fla
Therracousle el
Features Caring
m 0.1 micron o 1000 micron Hg range
s UHY and HY wbes
u Interchangeable with other brands
8 Choice of connectors
General deseription
Caburn-MDC thermacouple gauge tubes offer 5 fase and Fla—emt y Tharmacouple
rediable means of measuring vacuum from 0.1 to 1000 micron Pekitar fafri magan pirn
Hg. They can be read continuously and remotely under sevare
aperating conditions,
Individual thermocouple gasges operate with specific heater
cwrrent ratings, Gauge tubes must be matched w the Baue

instrument’s specifications. Aefer o the manufacturer's
instructions for heater current and thermoooupie output.
Mote Although sorme unsts are ficted with eight péns, only four
pins are actively used. See tube pin-out configurations on page
215,

UHY Series tubes feature all-welded construction, sainbess
steed casings, and are bakeable to 150°C., Blocorical
connections are glass insulaced. They are offered with CF
mini-flanges and Cajon YCR® fittings.

HY Series tubes are suppliad with nickel plaged steed shedl
and stermn assemblies for corrosion resssmnce. They are
bakeable 1o |50°C,

Tube interchange / Cross reference table

Several of the Caburn-MDC tubes will directly interchange

with models of various manufacturers as noted in the crogs Haodel Caburn-MDE  ColmernMDE
reference table, Standard serics tbes are equal or superior  Besoriptien rumber - referenos _part number
in performance while the high temperature/UHV series Telrac A TGTaA 1L LE
offer even higher specifications. Other models are available  Viris/NAC m TGTA)10 Ll
on request. Waris | MEC 53 TGRSR _Shoer
> : 3 Variw | MR 530 TGREIIW 511003
mm m:::;s are fictud wiich eight pin, ooy Comalianed CVE GTC0  TGTIIH 511005
BEHT) ' Vst invnamant (o THT ] TGT 008 511008
[T peeey e TG00 5i1oe7

R e s 028 reirRiaal 1 e wiled i ] Wl gleed e s sl

W nived Kingdom -+ &4 0} 1825 280450 sales@mdovacuum ook
W Gaiay + &9 0} 2305 W7 508 sales@mdovacuamode PRECISION
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Yacuum measurement Section 4

Vacuum measurement
Thermocouple gauge tubes

Tube pin-out n::
=
=

Generally, for all thermocouple gauge ubes the pin out U S 5
patcerns employ four actve pins. Two of the pins supply [ r— s T+ TC munber
current oo the heater inside the gaupe head and owo of the TGTE1A i ] 7 ) 01013 %
pins provide a rewrn signal which is dependent an TGEIAH i ] ¥ 2 Siigig i
pressure inside dhe vacuum vessel, In the case of gauge TGEISIE i 7 5 3 511004 &
obes having eight pins, four of the pins are actve and the TGEISIEM i 7 5 1 £1 1000 m
other four are used for suppart only, TGEISIEW i 7 5 3 11002 E
TGRS i 3 5 T 511008 3
TGESIIM i 3 5 T s11001
ThuTsesiple 8 L TGESTIW 1 5 7 511003
gauge tulse e
pin-out TGESIIE i | 5 7 511009
7 a TGEISH i 7 5 3 511005
TGE 00 1 5 7 511004
TGEEDMH 3 5 T - 511007
s 4 AL [oanecios on e pavk: DE comneman on TE pig
L] |
DN | 6CF ibseain
m 150°C bakeout
i ® UHV compatible
—, m CF flange
= o = Stainless steel
! canstruCtian
— ™ —
TGT b
Prisiis Heatdr Risbpiifiie Chetpeat & 550 WL Part

Diescripaion Fange {mbar) current (i) tiree (a2} and 0.01uHE {@Y]) kg Relerinie bt

DaJIRCT 0 - MEd wh =03 LA ol TGT.LAM EAR L]

(e ] 01 = boad 15 188 = & ol TGTA51aH 51 100

DeICT 0| - 2500 4] «0 115 - 144 ol TGT8IM 51 oo

Features
5 150°C bakeout
i # UHY compatible
: m 4"VCR® ‘ﬂ'l'l:h'kg
iy
u Sminless soeel
! COnSUruCtion
- (1] -
PFrewvaurs Mextar Besponas Ohptpast @ 5500 Wy Part

Diescripeion range (rmbar) currsnt fmd} el {sec) and 8,0 pHg (mW¥) kg Belnrence nurmbar

1'% T VRS 0 - 1808 I15- 188 <@l 18 ol TGTAS I 51 100z

19 (T VER® 0.1 - 2500 163 = i 135 - 145 .l TGT-500M 51 1003

A LS e i St b SRS e ey b el W e e b sy el

- -I.Im:mlhngdnﬂ bodd |00 1825 FR0 450  sales@med ovdcunm oo,k
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Section 4
Vacuum measurement
Micro Pirani transmitters

Micro pirani

Vacuum measurement

Features

» Fast response

Very small internal volume
Integrared electronics
High temperature stabilicy
Easy pirani calibration
Small dimensions
Accuracy

Micro pirani | x 10° to | x 10" mbar

Measuring range | w 10%ta | = |0° mbar  The micre pirani measures the thermal conductivity of the
Maximum pressure SO0 bar :ﬂ:m gas. It :-rm$ 2 Idtlem “m:ﬂf:h;dt d]_‘:l
resistors for measuring the thermal conductivity

O ltape 0= | 0%

= ks the ambient temperature, This technology together with
AP, ek ap e e advanced circuit design offers excellent performance. The
Materials exposed (o vaguwm Shoon, S0 SN, gold,. s pirani cannet be used in corrosive environments.

ey resin, standess steel sheminiem The measured gas must be compatible with silicon, $i02,
Accuracy 5% typical in 10 fo 100 miar range  SI3N4, gold, epoxy resin, FKMFPM, stainless steed and nickel.
Mormally a standard pérani cannot be uwsed in explosive

Description envircnmaents because the filament is kept at a constant

Mew pirani sensor technology incorporating careful design
af the temperature compensation circult has made ic
possible to extend the measuring range of the pirani gauge
downwards by an order of magnioude o 1x10" mbar.

Thermal conductivity of the gas is measured in a very small
cavity invegraved in a Ixlmm silicon chip. The nonlinear

0- 10V D ourput is easily converted to pressure by using a
simple algorithm with anly three calibraton constanos for
each gas

Micra pirand madel MPI is supplied complete with lead and
mounted on a DMI8KF Mlange, (Other lange mounes are
avallable 1o order). All models are offered with eicher
aluminlurm or stainless steel bodies.

Dual crans and dual rans+ models cambine the advantages
al & plezo and a micra pirand transmioer in one insurument
maunted on s DMI1GKF flange.

All transmimers are supplied with a 3 metre cable,

temperatmre of 150°C or higher, The semor element of the
micre pirani is kept at a temperature only 30°C above
ambient allowing the use in some explosive environmants.

Dual trans | x 10 to 2000 mbar

Tha dual trans is a combination of a piezo and a micro
pirani into one transmitter, The advantages of the piezo
from overpressire down to | mbar combined with the
wide measuring range of the micre pirani results in a
prangmitter covering more than B decades with high
accuracy, For media compatibilicy of the dual trans refer o
the micro pirani and the piczo,

Duwal trans+ | x 10" to 4000 mbar

The dual trans* is designed for vacuum applications where
CVETRressure may occur It can measure up to 4000 mbar,

Bccuracy

Typical values are normally £10 to 15% in a range down to
10" mbar.

Prassiire Dy Part

Drascrigahom raege makerish Meferenoe T

Micrn perars U 00 1o | o= O ek e HPE & TE0401 0
[l ram b 10 10 199 mgar Aluminas DUTI-K 1 TH04030
Dl tram+ I = 10 o J miar Alminaes DUTI-K IR TE040F1
Mg pirand Fu 107 m | = PO b Hamlexy 1opal MK L 2604015
Dial trara I w107 o 1999 miar ambei 1wl SDUTE-KER 504035
Chal ram® b w 10" 10 P mbar Samdesy 1oeal SOUTSKiR TEO4QIT

Bl diapiryaiuied dw e tadl B et b vl i il ey g pie e

B Uinited Kingdiom 444 {00 1825 J80 450 salpe@mdowaoiem.couk
Gty + A% [ 2108 4T 308  sales@mdovacuimode
EBfrance + 3310437 E51 750 indpdhmndovatumim i
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Vacuum measurement -_
Bordon gauges

Low vacuum series

Pressure | vacuum gauge

— o - - 0 -
I T ; |
LTS
I"
2%
-
Features
® Large easy-to-read dial 1 [ [
# Measures vacuum to |bar and overpressure to bar P
s CEEKEE or NPT mounting ; |

n Staindess soeel construction

Description sdpor - wgpied wih

urrbanged mades aréy

Provides a quick visual check of roughing line pressures,

Mote These gauges are intended for vacuum use with .S e

other Caburn-MDC components and as such are not raced | o ey i W —

for cxygen service, " e L7 NPT thread mousting
Mamina Flange a Wi Part
Nange =1+ - g Ralerenis pagFnbiep
Flanged
DMISCE 1 i fi 0TEVG 43014
DRHOCE ™ T 03 150V 43016
DRIBKE - i 02 TN 43018
EHI3KE L 17 L K IDSAG 433011
DRHOKE 55 i o3 KIS0NG 431012
DRAOKE 75 i o3 K 009G 432013
Fipe (hreail
FIPT mhegad Vi v (0 Permake 1 4T e w PRtiag al Wi 4310020

e L T T L TR E P S G o S P e e P

B niced Gngdom 44 (00 1825 780450  sales@mdovacunmuouk
— PRECISION B8 Garrrmanmy + A% [0) 2305 4T 508  wiewpmdovacuum.de
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Section 4 Vacuum measurement
-
— Vacuum measurement
2 Glass envelope ionization gauge tubes

UHY and HY series

Featuras
» Mon-burnout design allows momentary exposure

ﬁ. to atmosphere
- ' = Choice of Pyrex®, Kovar® and CF flange
< ot

- m 150 KF flange opticnal

= f . - - 'Jj : | Pin=out pattern
E - .
Side arm glass envelope lonization gauge ubes " *1
|

Vacuum specifications /
Vacuum range 10 o 280 mibar
HMaximum operating pressure 110" mbar i
Pumping speed lonic LLLHS tnresions — M2 | e 113
M-ray limit 210 ™ mibar — MG (appnoed) o 1 y B3
Construction specifications s WL .-
Enwelope (- " LT
Grid “Mon-mag tungsten [ 7mm da | |
Filament IHairpin thoria coated indium ! T '
Collector Tungsten, D254 mm s F
Shield coating Platimurmy, inberrally connecied (o Slamand
Base leasts Soft rickel |5men da @
Collector lead Soft ruckel | Dmm dia
Intermal volunme 4 80cm” [not mcluding tubailadion)
Operating ratings Gred beach
Collector O D [ pround) e L14 =
Shield Intermadly connected to flament T—
Girid +| 50 DC 1o ground
Flarmant +30 DC 1o goird
Fillarment volts AT 40 = For both grid snd filsment leids, oae i positive Wed the ethar
b b Saltll o) g S E::mm-mmuwmwmmuwm
Absolste maximum filament voles AC a0y o A i i Mo s B i
Absalute masimum filament current AC a0 o Pifouc patsarsy & the aima ind "
Absalute masimum llament temperature 400°C |

R ol iy (iR Vel aiberil el - Wl e e b s

W nited Kingdom  + &4 (0} 1825 280 450  smles@mdoamuumiouk
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W France « XY 0} 437651 50 infogermagdovacuamly




Yacuum measurement

CF Flange

>

.I
o - .
e

Diescripslon
DrICT Momaal

BRHOCE Mominal sie

Ppras® with graded seal, 191 nhe
Pyres with graded seal 154 nibe
Kagery with, pracied 1, |90 nebe
Mo weris gracied s, 254 nebe

Several of the Cabumn-MDC tubes will directly interchange  While tubes may have identical electrical specifications with

o 117 - 3400 114 - o0
| recesindl sl Harge 0n
A0D
Vil
i
L}
gl
!
Haminal Wi
Range Dieteription kg
D IECF 19,1 pubs with DN FVCF Bangs 02
C-40CF 5.4 mebe with DRSDCF Rangs 0z

Replacensemt fur
Gransile Philips

Crescrpaion

190 b
2t mmbs:

19,1 b
54 mabetr

Replagensemy bor
Wasriam

LTI R F LT B )

BRI 00
BT 1K1 00T

Section 4
Vacuum measurement
Glass envelope ionization gauge tubes

Features

B UHY compatible

s CF flange

Refernes
IGTS-D
6T 0D

Features

s HVY campatible

s Pyrex® wbe or
Eovar® slegve

Rufefehis

IGTATSH
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with models of various manufacturers as noted in the cross tubes from other manufacturers not listed, pin-out

reference table.
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dimengions may vary
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