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[57] ' ABSTRACT 

A particle-beam device has a beam axis and is exposed 
tomechanical movements. The device also has a col 

' umn assembly for housing electro-optical equipment 
needed for focus the particle beam and a support 
structure for supporting the column assembly. A 

- damping system for damping the mechanical move 
ments has a plurality of elastic pressure vessels com 
municating with the support structure and the column 
for holding the column. The damping system includes 
?uid actuating means connected to the pressure ves 
sels for actuating the pressure vessels in response to 
the mechanical movements. 

6 Claims, 5 Drawing Figures 
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PARTICLE-BEAM DEVICE EQUIPPED WITH 
MEANS FOR ATTENUATING MECHANICAL ~ 

MOVEMENTS 

My invention relates to a particle-beam device with 
a column supported by a base structure and containing 
apparatus for influencing a beam in a vacuum and 
means for attenuating mechanical movements. Al 
though the invention is intended in the ?rst instance for 
electron microscopes, it can nevertheless ?nd applica 
tion with advantage with other particle-beam devices 
such as ion microscopes and de?ection devices. These 
devices tend, as a consequence of the construction of ‘ 
the vacuum space thereof and with the equipment 
functioning to focus the beam to form an enlarged 
image of the specimen, as‘ a standing column, to be sub 
ject to mechanical movements. _ 

With regard to the obtainable resolution of electron 
microscopes, not only are lense errors of the device dis 
turbingly noticable, but also instabilities of the electri 
cal operating values as well as the vibration sensitivity 
of the device. 
An object of my invention is to substantially reduce 

the vibration sensitivity or susceptibility to mechanical 
movements in ‘the columns of the- above-mentioned 
particle-beam devices. 
The significance of this object becomes apparent 

when it is considered that modern high-power electron 
microscopes have a resolution in the order of magni 
tude of a few AE, so that the beam carrying through a 
specimen detail in the ?nal image plane of the micro 
scopes can practically not quiver. This condition is 
therefore already dif?cult to ful?ll because the column 
of the microscope generally has a length of at least one 
meter and is therefore especially sensitive to vibrations 
and movements. Various equipment of the device such 
as thevacuum pump cause vibrations inoperation. 

It is known to attenuate movements in an electron 
microscope by means of spring bodies that function be 
tween the support structure and the mounting pad of 
the entire microscope. However, this cushioning has 
shown itself to be inadequate to achieve an attenuation 
of movements in the region of the microscope column 
to the degree required by the resolution capability of 
modern high-power microscopes. 
To correct the foregoing condition and according to 

a feature of my invention, the means for attenuating 
mechanical movements contains hydraulically or pneu 
matically operated, elastically formed vessels that grip 
on the column. Because the means to attenuate me 
chanical movements grips directly on the column, an 
especially good attenuation action is ensured. As op 
posed to the known arrangements of a support suspen 
sion, the actuating arm for the movements in the in 
stant invention is considerably reduced. Also atenuated 
are vibrations caused by equipment such as pumps 
mounted on the support structure. 

In the preferred embodiment of the invention, pres 
sure vessels are arranged between the support structure‘ 
and the column. Insofar as the particle-beam device is 
provided with a swinging apparatus that grasps the col 
umn in a fork-like manner and functions to lift parts of 
the column such as the column part containing the 
beam generator, pressure vessels can be arranged be 
tween the fork and the column. In this instance it is ad 
vantageous to provide such an arrangement of pressure 
vessels so that they apply pressure forces directed in an 
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upward or downward direction in dependence upon the 
operation of the swinging apparatus on the column. 
Such a swinging apparatus functions so that it ?rst sep 
arates the column parts in the direction of the beam 
axis, the column parts being constructed so as to be 

- swingable toward each other. That is, the parts con 
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structed to be lifted are slightly raised, whereby the 
parts constructed so as to be swingable toward each 
other are disengaged- Only thereafter does the lifted 
part swing out. The ?rst part of the swinging cycle of 
the swinging apparatus can at the same time be used, 
by using the always available play, for setting the direc 
tion of pressure force that is applied by the pressure 
vessels. I - 

With regard to the rotation-symmetry strived for in 
particle-beam devices with reference to the beam axis, 
the pressure vessels are arranged so as to operate in a 
rotational symmetrical relation to the beam axis. In 
using pressure cylinders as pressure vessels, three pres; 
sure cylinders can, for example, be grouped around the 
beam axis at the same angle so as to be opposed to each 
other. ' ' 

For the arrangement between the fork of a swinging 
apparatus and the column, a pressure vessel is espe 
cially suitable which is constructed as an elastic hose 
surrounding the beam and ?lled with a pressure me 
dium. 

In the preferred embodiment of the invention, an 
equalizing vessel for a pressure medium is arranged be 
tween the pressure vessels and a pressure generator. 
Means for adjusting the pressure in the pressure vessels 
are arranged with respect to the pressure medium. 
The invention will now be described with reference 

to the accompanying drawing, wherein: 
FIG. 1 is a front view _of an electron microscope 

equipped with a means for attenuating mechanical 
movements according ‘to the invention; 
FIG. 2 is a side view of the electron microscope ac 

cording to FIG. 1; _ - ' » 

FIG. 3 is a top view of the electron microscope illus 
trated in FIGS. 1 and 2; 
FIG. 4 illustrates a pressure vessel constructed in the 

form of a hose and surrounding the microscope col 
umn; and 

FIG.» 5 illustrates a pressure vessel constructed in the A 
form of a pressure cylinder. 

Referring to FIGS. 1 and 2, with regard to the inven 
tion, the electron microscope comprises two main 
parts, namely, the microscope column assembly 1 and 
the support assembly 2, the latter taking on the form of 
a desk because of its covering. A panel portion 3 is lo 
cated on the desk and contains measuring and indicat~ 
ing instruments as well as control buttons for operating 
the microscope. . 

Because of the height of the microscope and espe 
cially because of the length of the column 1 in which 
the particle beam travels and which contains all the 
electro-optical assemblies as well as the specimen, the 
microscope has vthe tendency to undergo swinging 
movements in response to external mechanical vibra-_ 
tions. In older electron microscopes, the mere leaning 
on the console by the operator could result in the beam 
wandering at the ?nal image screen. . 
The microscope column 1 is divided into several sub 

parts. To swing the uppermost part 4 of the column 
away in a sideward direction from the other parts of the 
column, the latter is gripped by the fork-like swinging 



3 
apparatus 5 at the required elevation. The uppermost 
part 4 contains the beam generator and condensor 
lenses. The swinging apparatus 5 functions together 
with a collar 5a to ?rst move the column part 4, as al 
ready mentioned, in the upward direction and then to 
swing the same. 
The column 1 is placed with the base plate 6 on the 

support surface 7 of the support structure 2. According 
to a feature of the invention, three pressure cylinders 
8 are disposed intermediate base plate 6 and support 
surface 7 and are disposed in rotation-symmetrical 
order with respect to the beam axis as shown in FIG. 3. 
The pressure cylinders can be equipped‘ with cap-type 
gaskets. ' I 

The pressure cylinder 8 is shown in FIG. 5 and com 
prises a stationary base 8a and a moveable cap portion 
8b. The cap portion 812 is sealed against the base 8a by 

10 

means of an elastic, ?exible cap-type gasket 8c. For at- ‘ 
tenuating movements, the interior of cap portion 812 is 
divided by a plate 8d, the latter being provided with a 
bore 8e having a relatively small diameter. The interior 
of cap portion 8b is connected by line 13 with the com 
pensator‘ vessel 11 shown in FIGS. 1 and 2. 
Because several pressure cylinders are applied at this 

location, a single pressure vessel 9 is arranged between 
the fork 5 and the column 1. The pressure vessel is in 
the form of an elastic hose 9 ?lled with a pressure me 
dium. Hose 9 initiates, in dependence upon the move 
ment of the fork 5 parallel to the direction of the beam 
axis, either a pressure directed upwardly or down 
wardly. The construction of the column 1 and the fork 
5 for receiving the hose 9 is illustrated in FIG. 4. 
A compensating vessel 11 having a manometer 12 is 

located between the pressure vessels 8 and 9 and the 
pump 10. The line system 13 connects the various pres 
sure vessels with the compensating vessel 11. In depen 
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dence upon the occurring vibrations which generate ‘ 
movements of the column 1, the pressure in the various 
pressure vessels can be adjusted by means of the valve 
14, so that a proper damping or attenuation is 
achieved. 

If required, spring bodies 15 can be added between 
the support surface of the support structure 2 and the 
floor of the room in which the microscope is located. 

The invention provides the solution to a problem that 
with high-power microscopes becomes ever more seri 
ous. Herewith it is also signi?cant that modern build 
ings are in no way constructed with a greater insensitiv 
ity to vibration. 
FIG. 5 shows a cylindrical pressure vessel or con 

tainer 8, in detail. The pressure vessel or container 8 
comprises a stationary base 8a and a movable cap 8b. 
The cap 8b is sealed against the base 8a by means of an 
elastic, flexible cap sleeve 80. The interior space of the 
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cap 8b is divided, in order to impede or slow down the 
movement, by means of a plate 8d which has a bore 8e 
of relatively slight diameter. The interior space of the 
cap 8b is connected via a lead 13 to the compensating 
vessel 11 (FIGS. 1 and 2). I 
To those skilled in the art it will be obvious upon a 

study of this disclosure, that the invention permits of 
various modi?cations and hence may be given embodi 
ments other than illustrated and described herein, with 
out departing from the scope of the claims annexed 
hereto. 

I claim: > 

1. A particle-beam device having a beam axis and 
being exposed to mechanical movements, comprising a 
column assembly for housing electro-opticai equip 
ment needed to focus the particle beam, a support 
structure for supporting said column assembly, and 
damping means for damping the mechanical move 
ments having a plurality of elastic pressure vessels 
mounted intermediate said column assembly and said 
support structure and communicating with said support 
structure and said column assembly for holding said 
column assembly, said damping means including ?uid 
actuating means connected to said pressure vessels for 
actuating said pressure vessels in response to the me 
chanical movements. 

2. In a particle-beam device according to claim 1, . 
said pressure vessels being disposed in rotation 
symmetrical relation with respect to said beam axis. 

3. In a particle-beam device according to claim 1, 
each of said pressure vessels being a pressure cylinder. 

4. A particle-beam device according to claim 1, 
wherein said ?uid actuating means comprises a pres 
sure generator and a compensator vessel, said compen 
sator vessel being connected between said pressure 
generator and said pressure vessels, and adjusting 
means connected to said compensator vessel for adjust 
ing the pressure in said pressure vessels. 

5. A particle-beam device according to claim 1, 
wherein said column assembly has upper and lower 
portions and wherein said support structure includes 
swinging means having a fork-like member engaging 
said column assembly for displacing said upper portion 
from said lower portion and, at least one of said pres 
sure vessels being disposed intermediate said fork-like 
member and said column assembly, whereby said one 
pressure vessel applies pressure forces to said column 
assembly in the vertical direction in dependence upon 
the movement of said fork-like member. 

6. In a particle-beam device according to claim 5, 
said one pressure vessel being in the form of a hose sur 
rounding said beam axis. 

* -. * * * * 


