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Section 7.1 

Motion and manipulation 
Introduction 

Motion technology 

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 

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 
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. 

Product Line 

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. 

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 

Motion and manipulation 

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 
applications. Rotary and linear 

in-vacuum accessories are 
components designed to 

expand the 
� ca�abilities of 

/ motion 
• products

presented in this
catalogue. 

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. 

Caution 

Anodized aluminium 

finishes will begin co 
discolour when baked in 
excess of I S0°C. 

This is only a cosmetic 
condition which does not impact 

performance or reliability. 
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Motion and manipulation Section 7.2 

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 

UHV 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 RH 1-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 ( I 200°C with optional

direct heating)

■ Fits E-PBRM 1-10 or PBRM2- IO 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 approximate 
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