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PARTICLE-BEAM APPARATUS SUCH AS AN 
ELECTRON MICROSCOPE OR THE LIKE 

This is a continuation of application Ser. No. 275,561 
?led July 27, 1972, now abandoned. 

BACKGROUND OF THE INVENTION 

The invention relates to a particle-beam apparatus 
such as an electron microscope or the like having a 

, movable specimen carrier for receiving specimens to 
be investigated. The particle-beam apparatus is 
equipped with an adjusting mechanism for displacing 
the specimen carrier transversely with respect to the 
beam. 

It is known to heat or cool specimens that have been 
placed in the evacuated interior space of particle-beam 
apparatus such as electron microscopes. The speci~ 
mens are held in specimen carriers displaceable trans 
versely with respect to the beam. Because of the un 
avoidable heat transfer between the specimens and 
their carrier on the onehand,‘ and the mechanical posi 
tioning devices acting on the specimen carrier on the 
other hand, a heat ?ow occurs which causes changes in 
the length of the positioning device. These length 
changes are detrimental, particularly in high-resolution 
investigations, because the specimen drifts out of the 
path of the electron beam. 

It is known from Deutsche Offenlegungsschrift 
1,959,424 to provide a holder for carrying the speci 
men which can pivot about a center of rotation which 
is ?xed with respect to the apparatus and can be moved 
longitudinally relative to the wall of the housing. The 
mount forms the positioning member for a direction 

‘ transverse to the axis of the particle beam. A second 
positioning lever engages the mount for a second posi 
tioning direction which is also transverse to the direc 
tion of the particle beam and is furthermore, perpen 
dicular to'the positioning direction of the holder. The 
point of application of the second positioning lever is 
located on a ‘line of action passing through the center 
of the specimen. The center of rotation is ?xed with re 
spect to the housing and is also located on this line of 
action. This known construction results ‘in a stable posi 
tion of the specimen also when the positioning device 
is heated or cooled. A disadvantage of this arrangement 
is that only little space is available for accommodating 
the specimen carrier on the holder. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a particle 
beam apparatus such as an electron microscope or the 
like wherein the adjusted position of the specimen re 
mains essentially stable with respect to the particle 
beam in the presence of temperature changes. 

It is another object of the invention to provide a par 
ticle beam apparatus having means for positioning the 
specimen carrier which affords space for larger speci 
men carriers as well as for facilitating the insertion and 
removal of specimens. 

It is still another object of the invention to provide an 
adjusting mechanism for the specimen carrier of a par 
ticle-beam apparatus which affords considerable ?exi 
bility in positioning the specimen with respect to the 
particle beam. 
The invention concerns a particle-beam apparatus 

such as an electron microscope or the like wherein a 
specimen carrier is provided to receive specimens to be 
investigated. The specimen carrier can be penetrated 
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2 
by the particle beam and is displaceable transversely 
with respect to the beam within the apparatus housing. 
An adjusting mechanism effects the transverse dis 
placement of the specimen carrier. 
According to a feature of the invention, the adjusting 

mechanism has two pivotally mounted positioning le~ 
vers which effect the displacement of the specimen car 
rier. The levers have respective end portions that face 
the specimen carrier and that are: movable in mutually 
perpendicular directions. The ?rst one of the two levers 
is rigidly connected to the specimen carrier. The pivot 
bearing of a bearing assembly disposed outside the 
specimen carrier receives the end portion of the first 
lever in force-locking engagement therein and has a 
center of rotation about which the ?rst lever is pivot 
able. 
The bearing assembly also has a displaceable mount 

for accommodating the pivot bearing and for shifting 
the center of rotation with respect to the particle beam. 
The second lever engages the mount for adjusting the 
displacement of the center of rotation with respect to 
the particle beam. 
By‘moving the center of rotation away from the re 

gion of the specimen carrier, the adjusting mechanism 
according to the invention makes it possible to use 
larger specimen carriers. The specimens can be in— 
serted and removed more easily and, if desired can also 
be made larger. Although the specimen carrier is out 
side the region of the pivot bearing and its center of ro 
tation, it is ‘nonetheless preferably near the pivot bear 
ing. Thus, the end portion ofthe ?rst positioning lever 
can be viewed as being apportioned into two subsidiary 
portions with the ?rst positioning lever rigidly con 
nected to the specimen carrier at one of the subsidiary 
portions. The pivot bearing then receives the ?rst posi 
tioning lever in force-locking engagement therein at 
the other one of said two subsidiary portions. 
The pivot bearing assembly establishes the condition 

for supporting the specimen carrier with a tumbling 
motion. According to still another feature and in a pre 
ferred embodiment of the invention, the ?rst position 
ing lever is con?gured so as to be rotationally symmet 
rical with ‘respect to its longitudinal axis; this permits 
displacement in a first direction transverse to the direc 
tion of the beam, as well as in a second direction, paral 
lel to the direction of the beam, that is along the Z-axis 
of the apparatus. Thus the ?rst lever is seated in the 
pivot bearing so as to be tiltable about respective axes 
passing through the center of rotation. According to a 
further feature the ?rst lever can be rotated about its 
longitudinal axis, whereby the specimen is tilted with 
respect to the beam, pivot bearing is preferably at 
tached to a slide which is movably guided in the appa 
ratus housing and is actuated by the free end portion of 
the second positioning lever, that is, the end portion 
thereof facing the specimen carrier. 
Although the invention is illustrated and described 

herein as a particle-beam apparatus such as an electron 
microscope or the like, it is nevertheless not intended 
to be limited to the details shown since various modi? 
cations may be made therein within the scope and the 
range of the claims. The invention, however, together 
with additional objects and advantages will be best un 
derstood from the following description and in connec— 
tion with the accompanying drawing. 
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BRIEF DESCRIPTION OF THE DRAWING 

The drawing illustrates a cross-section taken through 
the housing column of an electron microscope. The 
section is taken at the elevation of the specimen carrier 
and illustrates the positioning mechanism according to 
the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to the drawing, the housing 1 of the elec~ 
tron microscope accommodates in its interior 2 the 
electromagnetic objective lens 3 having a central pole 
piece bore 4. The electron beam of the electron micro 
scope passes through the bore 4. A specimen carrier 5 
is brought into the area of the bore 4. The carrier 5 re 
ceives specimens 6 which are to be investigated. The 
specimen carrier 5 can be moved transversely within 
the apparatus housing 1. The displacement is effected 
by means of two pivotally borne levers 7, 8 having re 
spective end portions 9 and 10 facing the specimen car 
rier 5. The ends can be displaced in mutually perpen 
dicular directions to displace the specimen carrier 5. 
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By means of a pivot bearing part 11, arranged outside - 
of the area of the specimen carrier, the lever 7 engages 
a pivot bearing 12 in a force-locking manner. The cen 
ter of rotation 13 of the bearing 12 can be moved rela 
tively to the particle-beam and can be adjusted in posi 
tion by the second positioning lever 8. The center of ro 
tation 13 of the pivot bearing 12 constitutes at the same 
time the pivot point for the positioning lever 7. For the 
illustrated embodiment, the positioning lever 7 is con 
?gured so as to be rotationally symmetrical and is 
therefore supported in the pivot bearing 12 so that it 
can carry out a tumbling motion. For example, the 
lever 7 can be tilted laterally about an axis passing 
through the center of rotation 13. The pivot bearing 12 
and the pivot bearing part 11 are con?gured so that the 
positioning lever 7 is in addition supported so as to be 
rotatable about its longitudinal axis 14. This makes it 
possibleto tilt the specimen 6 relative to the particle 
beam. 
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The pivot bearing part 12 is attached to a slide 15‘ 
which is movably guided in the apparatus housing 1 by 
means ofa slide bearing 16. The slide 15 is actuated by 
the free end 10 of the positioning lever 8. The position 
ing lever 8 can pivot about the pivot bearing 17, which 
is ?xed relative to the apparatus. The end 18 of lever 
8 extends through the housing 1 of the electron micro 
scope whereat the lever is driven by a spindle 19 which 
functions together with a counter-spring arrangement 
20. - ‘ 

The positioning lever 7 is actuated via a second spin 
dle 21 which is accessible outside of the apparatus 
housing 1 and cooperates with' a counter-spring ar 
rangement 22. The specimen is tilted, ifthe positioning 
lever 7 is rotated about its longitudinal axis 14 in the 
direction of the arrow 23. The counter-spring arrange 
ment 22 can be rotated by means of a ball bearing ar 
rangement 25 which is attached on the outside of the 
housing 1. If the part 24 is rotated 90° relative to the 
position shown in the drawing, operating spindle 21 re 
sults in a displacement of the specimen 6 along the Z 
axis of the apparatus, that is, in the direction of the par 
ticle beam. 
To obtain the force coupling between the pivot bear 

ing part 11 and the pivot bearing 12, the positioning 
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lever 7 is loaded with spring pressure means in the form 
of a spring 26 which urges the positioning lever 7 into 
the interior 2 of the housing 1 and into force-locking 
engagement with bearing 12. 
With the invention a particle-beam apparatus such as 

an electron microscope is provided wherein the ad 
justed portion of the specimen under investigation and 
through which the particle beam passes, remains essen 
tially stable with respect to the particle beam also in the 
presence of temperature changes. 
What is claimed is: 
1. In a particle-beam apparatus such as an electron 

microscope having a housing containing a beam gener 
ator for generating a particle beam, and a specimen 
carrier for receiving a specimen to be investigated in 
the apparatus, the specimen carrier being penetrable 
by the beam and being displaceable within the housing 
transversely to the beam, and an adjusting mechanism 
for effecting the traverse displacement of the specimen 
carrier, said adjusting mechanism comprising ?rst and 
second pivotally mounted positioning levers having re 
spective end portions facing the specimen carrier and 
movable in mutually perpendicular directions, said first 
positioning lever being rigidly connected to the speci 
men carrier; and a bearing assembly disposed outside 
the region of the specimen carrier and comprising a 
pivot bearing for receiving the end portion of said first 
positioning lever in force-locking engagement therein, 
said pivot bearing having a center of rotation through 
which axes transverse and parallel to the particle beam 
pass, said ?rst positioning lever being pivotable about 
said axes, and displaceable mounting means for accom 
modating said bearing and for shifting said center of ro 
tation with respect to the particle-beam, comprising a 
carriage slideably mounted inside the housing of the 
apparatus, said pivot bearing being securely mounted 
on said carriage, and said end portion of said second 
positioning lever engaging said carriage for adjusting 
the displacement thereof with respect to the particle 
beam, said second positioning lever engaging said 
mounting means for adjusting the displacement of said 
mounting means for adjusting the displacement of said 
center of rotation with respect to the particle beam; 
and spring pressure means for spring loading said first 
positioning lever for holding the same in force-locking 
engagement with said pivot bearing. 

2. The adjusting mechanism of claim 1, said end por 
tion of said ?rst positioning lever being in engagement 
with said pivot bearing, said ?rst positioning lever being 
an elongated member having rotational symmetry 
about its longitudinal axis and being seated in said pivot 
hearing so as to be tiltable about an axis passing 
through said center of rotation. 

3. The adjusting mechanism of claim 2, said ?rst posi 
tioning member being rotatably held so as to be rotat 
able about said longitudinal axis. 

4. In a particle-beam apparatus such as an electron 
microscope having a housing containing a beam gener 
ator for generating a particle beam, and a specimen 
carrier for receiving a specimen to be investigated in 
the apparatus, the specimen carrier being penetrable 
by the beam and being displaceable within the housing 
transversely to the beam, and an adjusting mechanism 
for effecting the transverse displacement of the speci 
men carrier, said adjusting mechanism comprising first 
and second pivotally mounted positioning levers having 
respective end portions movable in mutually perpen 
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dicular directions, the end portion of said first position 
ing lever being apportioned into two subsidiary por 
tions, said ?rst positioning lever being rigidly con 
nected to the specimen carrier at one of said subsidiary 
portions; and a bearing assembly disposed outside the 
region of the specimen carrier and comprising a pivot 
bearing for receiving said ?rst positioning lever in 
force-locking engagement therein at the other one of 
said two subsidiary portions, said pivot bearing having 
a center of rotation through which axes transverse and 
parallel to the particle beam pass, said ?rst positioning 
lever being pivotable about said axes, and displaceable 
mounting means for accommodating said bearing and 

20 

25 

35 

40 

45 

55 

65 

6 
for shifting said center of rotation with respect to the 
particle beam, comprising a carriage slideably mounted 
inside the housing of the apparatus, said pivot bearing 
being securely mounted on'said carriage, and said end 
portion of said second positioning lever engaging said , 
carriage for adjusting the displacement thereof with re 
spect to the particle beam, said second positioning 
lever engaging said mounting means for adjusting the 
displacement of said center of rotation with respect to 
the particle beam; and spring pressure means for spring ‘ 
loading said ?rst positioning lever for holding the same 
in force-locking engagement with said pivot bearing. 
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ing..." to --...tothe beam. The pivot‘bearing which 
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adjusted by the second positioning lever.» The pivot 
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the counter-spring arrangement 222,..." 

Signed and sealed this 24th day of December W74u 

(STEAL) 
Attest: 

l‘IcCOY M. GI JR. C. IVLALRSE-IALL DA'NN 
ittesting Officer 7 Commissioner of Patents 


