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Introduction

Precise motion and manipulation of
samples in an atmospheric
environment can be a challenging
endeavour.The
complexity of the task
is greatly increased if
the samples are
isolated from
atmosphere inside a
vacuum chamber while =
trying to effect precise
manipulation on them through
the chamber wall, without
compromising vacuum integrity.

This section highlights Caburn-MDC’s
ongoing efforts in the development
and production of practical and
dependable air to vacuum sample
motion and manipulation solutions for
the scientific and industrial vacuum
community. It provides scientists,
vacuum technologists and engineers
with the most comprehensive line of
high and ultra-high vacuum motion
and manipulation instruments available
from one source.

At the heart of our motion and
manipulation instrument design is the
reliability and performance of edge
welded stainless steel bellows. The use
of edge welded stainless steel bellows
has become a vacuum industry
standard and an essential component
in the construction of quality vacuum
equipment. With the exception of a
small number of direct drive products,
all Caburn-MDC motion and
manipulation actuator seals are fitted
with edge welded stainless steel
bellows.

Caburn-MDC rotary motion
instruments allow the transmission of
rotation through a chamber wall via a
unique bellows sealed wobble shaft
mechanism. Drive shaft bearing
supports on both the air and vacuum
sides of the drive shaft provide
smooth rotary motion. Bearings on all
Caburn-MDC motion and
manipulation instruments are coated
with a Dicronite® UHV compatible dry
lubricant impinged on to the metal
bearing surfaces. Linear motion is
transmitted through a chamber wall

All dimensions are nominal in millimetres unless specified - Weights given are approximate

using precision fine pitch lead screws
coupled to bellows sealed, bearing
supported shafts. Caburn-MDC
rotary and linear motion
instruments are ideal for
continuous or
intermittent rotary and
linear motion within a
vacuum system. Sample
motion is measured
i along laser etched
scales on an
actuator housing.

Caburn-MDC precision
micrometers are offered on select
instruments. These micrometers
employ a unique plus-minus scale
which divides the overall travel of a
device into positive or negative travel
as measured from a central starting
position. Products are offered in
standard manual, pneumatic and
motorized configurations.

Basic rotary, linear and multi-
motion devices. Rotary
products are offered in
standard, high
temperature,
pneumatic,
miniature, . -
precision, magnetic and ¥ /
direct drive

configurations. Linear products offer
most of the configurations listed in

the rotary section with the addition of
push-pull, rack and pinion and tunnel
access drives. Multi-motion products
offer both rotary and linear motion
within the same instrument in

standard, precision and direct drives.
Also available in the multi-
motion products are
various wobble stick
configurations.
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XYZ stages, load-lock
systems, port aligners
and in-vacuum
accessories. Stages are
available in various
configurations including V-

Plane® modular building block stages.
Single and multiple axes stages are
also available in compact, standard and
heavy duty models. Stages are used for
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two and three dimensional sample
manipulation inside ultra-high vacuum
systems.

Load-lock systems are available with
circular or rectangular entry ports and
come equipped with magnetically
coupled sample transporters. Load-
lock systems are sample staging
chambers used to introduce samples
into larger vacuum systems without
breaking the larger system’s vacuum.

Port aligners are adjustable port flange
interfaces designed to correct mate-
up between components with
alignment imperfections. In-vacuum
accessories are available for most
motion and manipulation products
found in this catalogue.

Cab-Fast® sample holders provide a
quick, simple and flexible solution to
most sample transfer
7 applications. Rotary and linear
in-vacuum accessories are
components designed to
expand the
ﬂ capabilities of
" motion
products
presented in this

The motorization section
includes motors and the necessary
controls required to optimize their
operation. Motor specifications for all
product motorization options are
detailed in this section. Motor
specifications are listed as support
information for the products
specifying their use. In-vacuum stepper
motors for both high and ultra-high
vacuum applications
are also offered.

Anodized aluminium
finishes will begin to
discolour when baked in
excess of 150°C.

This is only a cosmetic
condition which does not impact %
performance or reliability.
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Section 7.1
Motion
Introduction

Features

© Motion in vacuum
» Romry motion

o Linvear motion

¢ Multi-motion

Maotion In vacuum

Caburn-MDC motion products are
vacuum compatible precision
instruments ideal for demanding in-
vacuum sample handling applications.
The motion fesdthrough produce line
presented in this section is divided
into three baskc categories including
rotary, knear and mult-motion
instruments. Each product category o
comprized of one or more of the
following drive configuratons:
standard, high-termperature,
pReumatic, miniature, precision,
magnetic and direct drive.

Motsrizaton s railable for most
mation insrruments leatred
throughout this catxlogue. Plaase note
thar motor contrals are not incleded
with motorizstion options and must
be purchased separately.

Precision motion inecruments degaibed
hereln are madlable for either high or
ultra-high vacuum service. High
wvacuwm products are mounted on 50
smandard KF flanges.

Litra-high vacuum devices are firted
with industry standard, Conflat®
compatible, CF metal seal flanges. CF
flanges are designed with a smndard
knife-edge sealing geometry. Bakeout
emperatures greater than those
specified may be achieved by
disassembling and remaoving

instruction manuaks or contact
Caburn-MDC% technical staff for

higher temperature ratings and
derailed insrructions on INSOFUMERT
disassembly and low temperatune
component removal. For macdmium
vacuum integricy, relabilicy and
exrended service life all modon device

actuator seals incorporate edge
welded stinless steel bellows.

Rotary motion

Standard rotary motion feedthroughs
are a practical and economical
solution for notary motion
in MOST Yacuum
apphcations, Rotary
rrmdnnpnﬁhnnt:

I!ﬁﬂ'lﬂﬂ'
:lﬂnudhﬁ‘

Wmlnlm

seel bellows

with a unique

off-axis wobble

design, combined with rory
shaft bearing supports, provide rotary

maotion of unsurpassed reliability snd
performance. In contrast to standard

rotary motion products, the high
ternperature standard rotary motian
devices are constructed entirely of
304 sminless sveel vo endure the
rigors of high remperanire vacuum
BErVICE,
Prieumnatic drive rogary products are
designed for in-vacuum shutters and
other light-duty two-posidon motion
applicadions. Pneumatic drive rotation
is adjustable from 30° o 90°.

Minlature rocry modon feedohroughs
are specifically designed for in-vacuum
light-dury service where tongues will
not excesd 0,1 Mm. Their small
footprint makes them ideal for
applications with severe space
limitions.

Precision romry motion instruments
are a step higher than standard rotary
mation products. They offer greater
precision with wery low backlxsh and a
display resolution of 0.1%

A dartars s st rprial i Elereler urlen spe el Wingdil g rees dee iy oeisiale
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Motion and manipulation

Magnetically coupled rotary moton
feedthroughs provide basic rotation
and UHY compatibility withaur tha
use of bellows, This product is

intended for light-dury service not

exceeding 0.1Mm of torque. Direct
drive romry motion products
provide basic rotagon with HY
compatibility. Vacwum integricy

is maintained by a single preloaded
FM { FPM fluoroelastomer shaft seal.
Firved with dual rotary bearing shaft

supperts, this device can be manually or

mechanically operated at intermitoent
speeds of up to 300 rpm.

Differentially pumped direct
dirive rotary motlon
feedthroughs provide |1
Mm maximum roctional
torque and 500 rpm
miaximum rotation. The rotary
4 shaft is supported by owo radial

bearings located inboard of dual
FiKM / FPM flucroelstomer shaft seals.
The region between the seals can be
differentially pumped through a 3.2mm
female pipe thread port provided to
attain UHY compatibilicy o Ix10”°
mbar:

Linear motion

Suandard linear motion feedthroughs
are the perfect solution for most linear
displacement vacuum applications.
Linear positon is measured along both
raxdial and linear scales laser etched on
actuaror barrel and housing, Radial and
linear scales are in D.001™
(0.03mm) and 00257 (0.6mm)
increments. respectively, One revolution
af the barrel vranslates inco QUIRS"
(0L6mm) of linear travel, The housing's
linear scabe also includes graduation in
Imem increments. Edge welded stmindess
suge| bedlowrs, a #0 picch lead scres
design and the use of linear bearing
shaft support provide devices with
excellent durabilicy and performance.
LUinkike the smndard modon produects
the high temperature linear moton

are constructed entirely
of 304 stainless steel 1o endure the
rigors of high temperature vacuum
sarvice.
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Section 7.1 Maotion and manipulation

%” Rotary motion
Magnetic and direct

é UMY Magnatic drive
E Features [
P » Continuous rotary mation
§ »  Manual acouaror
('3 » Bakeable to 100°C
» DMN4OCF port mownt
# Magnetically coupled
MAM.TTS Specifications
Magermals Lﬂ-l'lrul:ﬁﬂ'mtﬂ
g ; Yaruum range I.}xlﬂ mibar
Diescri PElan P:“_I'Eﬂ"” range 0T 1s 1D0°C
Caburn-MDC magnetically coupled 55004 50 Fpen ML
rotary mouon feedthroughs provide Tartjue a I"'.E:'.".'.“ﬂ'_“_":'
basic romdon and LIHY compatibilicy Rt 1o I lhgg maximum

without the use of bellows. This
product i intended for manually
operated Rght-duty service not

exceeding 0.1Mm of torque. Conflac®
compatible DN40CF diameter CF

L.m Tal laad l.i_lq_ﬁ- lm_.En:m nt-l_:rrm (11" O

I'I'I-Iﬂ seal m are the scandard i 1(p0InA ::. Wadpmppin :.:El:u
IO, e T L T i =
Ml inuatios CR4HCE 0% HRMITS 71000
v Directdrive
Features ' |
¢ Continuous rotry motion
# Manual actuator 1 i
KM/ FPM fuoroelsstomer shaft seal '“':“"
» Bakeable to [00°C B e
» 25.4mm bok hole installation l:j i n
! — ~
FAMAHS Specifications '
Mater ials H'u"n_nlrpa{i:iu I I
Whcaum Fanie _ 1310 mber o 5
Ebeipmion Temperature range __20°Cta 100°C
Caburn-MDC direct drive rotary Speed 300 rpem maamum 1
mation feedthroughs provide basic Torgue 71 B s 1:‘1'-“
v;m"' and wmﬁw' by Axial load I Fhg imnaammim - a
¥ ity B R . i it AN | 1. kbt e it ol o o DAL i el (2l
| | “IFH.HIFH"‘I Lateral load fagher loads st reduted rpm 23 kg . Pr—— R e
shaft seal. Fitted with dual rotary | &P ——
bearing shaft supports, this product
can be manually or mechanicalty L ==
wt‘d at h"lth‘m'rtﬂﬂ M m Eliried i i i (1] Fids Fiis 8 [IALIE {* ]
to 300rpm. It is mounted on the AV Beniias
traditional 25 4mm baseplate mount. Ml acnanos 5 4w baseplare W (T I TR 52000

il ilervarss b, g raeral i Sl oy b el Wi R e die appesainale
W iy Mgl = do 0 TEDG JRE AL walosamdowar i ook

Wl =iy & g 0 SRS ST Sl D T 1T TP Ty e PRECISION
| TR L3 i ART &5 7O A L



Motion and manipulation Section 7.1
Rotary motion @g&%
Direct, differentially pumped

UHY and HY series

Features
»  Continuous rotary motion
= Manual actuator
= UHY or HY-compatible materials
» Differentally pumped. Dual
FICM | FPM fluoroelastamer shaft seal
» Bakeable to 100°C'
« CF and 150 KF port mounts

3
5
3
g

(&8, g U

Description
Differentially pumped direct-drive rotary moton
R feedthroughs provide |1MNm and 500rpm maximum
squsdy paced ons | FOTAGON. The rotry shaft is supported by two radial
@Tbodrde | bearings located inboard of dual Viten" elastomer shaft
seals. The region between the seals can be differentially

= ek pumped through the 3. 2mm female pipe thread pore :
nest sadabe provided and thus atmin UHY compatibility 1o | 3x 10" mbar.
| Specifications
HMarerial
Flange/actuator body M
P o Vikor?
| - Vasteesh vange TRVIENe . ek
—— 1-_l|!|1|'.|ur.|lilul‘| FANE LIHY IHY 207 C to 00T
Spead (300rpm} 11
Torque [N
ﬂ-_lmﬂ load = — 1l 11.!
SRS s M kg
;':Wmlm Welght and dimenshons Cow table
Wi Fari
Bliwz ropiividi 73 M elere + pasrmileE
LIk mdries
DROCF 6%  DORHITS &52104
'Y pmrims
DiPiF os Ki50-DDAM &52101

LI ey arw bakoubds 1o | 50°C weh scosaror removed

& fhreirinien gre Saermiol s Sulisiel e s il W e b e appeminaie
W jpeiond mgetorn o« 48 0 VAER F80 4% b T e R b
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Section 7.1

Linear motion
Pneumatic

Motion and manipulation

DRY and HY seres

Features

»  Proumatic actuanar

o Walded ballows seal
= Bakeable to |00°C'

o 25 po Slrmm linear travel

o Adjuscable linear wravel stop
= UHY or HY compatible materiaks

= CF and 150 KF port mounts
» Complete with 24V DC air control solenaid valve
w240 AC air control solencid valve optional

AR el F3= 1 ugles 14Y DT wolemoif
Description
i Preumatic linear motion feedthroughs provide two-position
Aedprvatie fast acthon linear moton Typécal motion applications woulkd
mop include on-off, apen-close and In-out moticns similar o
:P‘ those of in-vecuurn shoteers. Linear raved can be shoroened
g"—'l‘" or lengthened by twrning the adjustment knob located at

the top end of the pneurmat: actuator. Once adjusted the

N

Bcdovicaad o pransely fam nut locks the knob in place. For quick and easy

a3 kbl positioning the feedthrough body has been laser ecched

:—;—h.i:: with linear traved graduation marks in incremenes of 0,025

e o ety " {0.6mm). A black anodized finish provides high contrast and
visibility of the laser erched graduated scale. Pneumatic

Al oreauem e linear motion feedthroughs are constructed of high grade
vatuurn compatible materials, Welded sminless steel belbows
and the use of linear bearing shaft supports provide

: ;"r | rediabilicy and smooth operation.
:l ' Specifications
s HMaramal
Flarge factuator body 30 Anpokasd dlumingim
Shaft seal A 150 weided belloss
o1 - = Piston saal ) - FEM | FPH fluoroehssomer O-Ring
= " Wacuum renge l..!-l-lll".l‘lll"l" d [ n'q;\.'u'r!h'li.‘.l i
I _ W2 ] Termperatre ranges ' UHVIHY J0°C 1o 1007C
- | '|' Aoeial load kg AT
o i |} as Lateral load L3 kp §F SOBywmy ewbencion maxmum
i Myl oy "‘:\_ | Actuator prossurs 4 = G bar
Plston surlace area 5.7 om
i @ Gl eeolal walwe T4V DO
' B 1 ¥Wieipht nnd dimenskons Yo Labic
ShA e LHY isrwta. dre baksabls 4o T30°C with actisstor nsmowed
+ Shoven with DRIG0F fange

|+ Mesalaeal Banges are i omiabie weith chearanie holes
|+ Shak im0 crisnged wauslly Basweon: two Menge Bok boloy

A1 daranppn ey el i ok ety wekegy ipeuhed Besght g e e ppprrTimale
B iy end Eomeeioen = 340 THTY FRG4 o mrdrwa TITIN
|+ 13 & i
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Section T.1
# Multi-motion
Rotary-linear, direct

Z

CHFf. |
B61 lerob inchies I-‘I“H_-—Fh] i
B2 sacken betadl 50 | 1
f o o [
i
2012 travel
not sutabie BHAOCE B - T
OHAOKF B8 -IH |
1
o= 1.3
- - HI‘
2T NPT throad,
hex ekt haadd \D
Trwiel suop 1-.- i — P |
L DMMCF 11— 15
| DRAKF 13- 136
=l || R e
i )
+ Shawn wah DN IECF Rangs
o el wial Ranges and o roditibde wieh cleirsnis hile

Motion and manipulation

UHY and HY series

Features

o Contimeous rotary motion and 203mm linear travel

= Mamal actuator

o UHY or H¥-compatible materials

+ Differentially pumped, Dual FKM/ FPM Rucroslastomer
shaft seal

+ Bakeable wa 100°C'

« CF and 150 KF port mounts

Description

Differentially pumped direct drive rotary-linear mation
feedthroughs are a basic and economical solution for
vacunm applications requiring both rotary and linear
motion, Their simple consoruction provides | 1Mm of
manual rocatienal orgue.

The rotary shaft is supported by two phosphor bronze
bearings and uses dual FM ! FPM fuoroelastomer shaft seals.
The region berwesn the seals can be differentially pumped
through the '\ fermale pipe thread port provided and thus
amain LHY compatibilicy vo 110" mbar. Feedthroughs are
available on mdustry standard Conflat” compatible DMN4OCF
mecal seal langes or 150 KF DN40 port mounts.

Specifications

AF oo atr narmingl o il antben o ibed | Wesghl green e spproeraby

W eniee] Finogdony = &8 5 THIY JHib
Jenieed Finndo HIY dh
e riany « &9 i1 i7
B F i SEUELEY,

Material
Fange/acnutor body 304 Stankess steel
Shaft seal FKM | FPM Suoroclastomer
Wacuims range LIHVIHY 13 10 sk B 0 3 mbaar
Termperature eange UHVIHY ~ 20°Cw I00°C
Torque. 1.3 N masormum
Fuial lrail Ma itk o sspport veight I kg
Laveral load 2.3 kg i S0rmen extEnsion maxeTm
Wekplit and diarmadisions Cospe |l
LAY wrvti ire Bakcalble e | 53070 with sctaibsr remamvad

Lineas W P

- kg Rslyrpncs rrambes

Y CRFR ET200E

" K-CRPP- | T
i phemy e e LT LA LER

TERC N wsbe] Lt 1100 PRECISION
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Quick-access doors

% R

Section 7.2
Quick-access doors
Blank and viewport

QB A

Specifications

Material

WAL Fonge

Tl!'-lllj'!-l-|.'|ll.|-l'-\.- range

HV Series

Features

]

» Bakeabde to |50°C
» CF port mounts

Description

Mation and manipulation

Blank or viewport fitted doors
FEM | FPM flucroelxstomer door seal

HV-compatible materials

# Clearance hole mounting port flange

Quick-access doors provide comenient and fase manual

i

loading of samples in and out of vacuum chambers. Doors

FKM ! FPM fluoroclastomer  Are hinged and firted with a swing-away hand knob locking

1056 Cilas

10" mbar
20°C 1o 150°C

Wieight and dimemnsioas

Boft hirle orientatian

Felaieree

Ckn e |'|I_r|'|||||:'

Suraddles centrelins

mechanim. viewport litted doors are construceed with
Corning type 7056 glass fused 1o a Kovar® nickel-iron
trangition deeve. All access doors are supplied with FKMFPM
fluoroelastomer seals suitable for high vacuum service. High
rernperature Kalrez® elastomers can be used o increase a
doors maximum emperature racng.

Quick-access doors with clearance mounting holes are

QD-XT5
hiedes.

intended for installation on chamber porms with opped

Socket-cap head bolts must be used.

QD450
QD-400
QD-800
QO-1000

Al dhrvarrs vt g rasrrl s Sl ey ks osotiel g L v i appesaiTain

W Lo Wewidon o« 4 e 0800 PR ) aalossdnio dosaiiii
B gy .
|+ E
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Motion and manipulation Section 7.2 Iy

In-vacuum accessories

Heater and sample transfer accessories

Description

Caburn-MDC can offer sample holders with resistive
heating to 900°C and complete sample transfer
systems for bringing samples into the UHV
environment and docking them on a parking carousel
or UHV manipulator. Please contact the sales office,
with details of your application, for a quotation.

The sample loading stage allows the sample holder to
be loaded in a fast entry lock and brought into the
UHYV analysis chamber. The Omicron sample pick-up
fits on to a standard MTM series magnetic
transporter.

From the loading stage the sample holder can be
transferred directly to a transfer head. From the
transfer head the sample can be translated to an
omicron sample heater on a UHV manipulator.

Description

The Omicron sample heater which is used in the
well-established full lab surface science machine is
offered as a self-assembly component by Caburn-
MDC. As offered, the sample heater includes the
sample stage, the acceptor mechanism to group the
sample plate, the resistive heater and the brushes for
direct heating. The sample is electronically isolated.

Sample plates carried on the transfer head TH-C may
be transferred (without use of a wobble stick) to the
sample heater RHI-C or RH2-C.

Azimuthal (secondary) sample motor is optional. This
requires RH2-C and precision dual axis rotary drive
type E-PBRM-2.A K-type thermocouple is included.

Feedthroughs and connector wires are not included.
These are offered as options with the demountable in

Omicron® type sample heater vacuum connection block.
UHV compatible
Accepts Omicron® style sample plates from transfer
head (TH-C)
Sample heating to 900°C (1200°C with optional
direct heating)

Fits E-PBRMI-10 or PBRM2-10 and all standard
UHV manipulators

Includes K-type thermocouple
Wiring kits available on request

Please contact sales office stating length and type of UHV
manipulator

Description

Heater and sample transfer

Please contact technical sales for details.

All dimensions are nominal in millimetres unless specified - Weights given are app!
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