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5 Claims.

‘This invention relates to electron lens systems

and particularly to improvements in magnetically
- energized lenses for use in electron microscopes
and analogous instruments.

"In a conventional transmission type electron
microscope employing two or more pairs of lens
elements or pole pieces it is customary to em-
ploy a separate source of maghetic energy for
actuating each pair of pole pieces. Thisisa costly
practice particularly when the system comprises’
‘a plurality of electro-magnets since, in such case,
separate current regulating systems must be pro-
vided in the circuit to each coil.

Accordingly, the principal object of the present
invention is'to provide an improved magnetically
actuated electron lens system and one character-

. ized by the economy of its parts, the simplicity of
its structure, and by its trouble~free performance.

Another and important object of the present
invention is to achieve the foregoing in an elec-
tron lens system capable of variable. magnlﬁca-
tion.

In the embodiment of the invention which has

been selected for purposes of illustration, a single
electro-magnet comprising a coil { wound upon

a hollow cylinder 2 which is constituted of a non- -

" magnetic material (e. g., brass) serves to actuate
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two pairs of ‘apertured lens elements or pole pieces -

3—4 and 5—6. These separate pairs of pole pieces
3—4 and. 5—§ may comprise the objective and

projection lenses, respectively, of “an - electron

microscope or similar instrument. They are con-

stituted of a magnetically permeable material
. (e. g, soft iron) and are supported, in a manner
- later described, upon a hollow magnetic structure

T which has a sliding fit within the bore of the -

non-magnetic cylinder 2 so that the magnification
of the instrument may bz varied by moving the

entire lens assembly axially within the said cylin= .

der and with respect to an externally mounted
specimen holder 8.  The coil or magnet | is
coupled, magnetically, to the outer pole pieces 3

-and 6 by a soft iron shell comprising an outer,

cylinder 8 and a pair of apertured end plates {0
and 11, respectively. Thus, the magnetic flux
which is applied to the outer pole piece 3 through
the end plate 10 permeates the space between the
objective lens elements 3 and 4.  The magnetic
circuit back to the source | from the inner pole
piece 4 is completed through a path which in-
cludes the slidable magnetic structure 7. the
projection lens elements 5 and 6, the opposite end
plate 11, and the outer cylinder 9.

The electron leéns system of the present mven-

sembled and disassembled, e. g., for purposes of .
inspection and adjustment. To this end, each of
the outer pole pieces is threaded, as indicated at
3a, 6a, throughout at least a portion of its length
and is attached to the slidable magnetic structure
1 by means of complementarily threaded non-
magnetic sleeve or nipple 12 or 13, respectively.
One of the outer pole pieces, in this case the piece
8, is provided with a threaded hub portion 6b, and
this hub has a knob 6¢ thereon. The knob 6ec,
when turned, serves to advance or to retract the
entire pole piece assembly with respect to the
fixed specimen holder 8. Access may be had to
the interior of the central magnetic member 7 by.
unscrewing the inner pole pieces 4 and § which
are threaded on the opposite ends of the said
member.

From the foregoing it is apparent. that the

‘present invention provides . an .improved mag-

netically actuated electron-lens system capable of
variable magnification, and one characterized by
the economy of its parts, the simplicity of its
structure, and hy its trouble—free performance.

What is claimed is:

1. A magnetically actuated electron lens system
including, in combination, a hollow cylinder con-
stituted of a non-magnetic material, means
mounted adjacent to the outer surface of said
cylinder for creating a magnetic field about said
cylinder, a plurality of pairs of pole pieces
mounted in spaced axial alignment within the
magnetic field about said cylinder, means for
magnetically coupling one pole piece of each pair
to said field creating means, and means within

~said cylinder for completing the magnetic circuit

between said field crea,tmg means and the other

- pole piece of each pair.

45

2. The invention as set forth in claxm 1 and
wherein said means for creating said magnetic
field comprises a single electro-magnet.

- 3."A magnetically actuated electron lens system
including, in combination, a hollow cylinder con-
stituted of a non-magnetic material, a single coil
for establishing a° magnetic field mounted ad-
jacent to the outer, surface of said cylinder, a
magnetic. structure comprising an outer cylinder
and a pair of oppositely located apertured end-
plates mounted about said coil with the apertures
in said end-plates in alignment with the hore of
said inner cylinder, a plurality of pairs of spaced
apart pole pieces mounted along a common axis-
within said magnetic cylinder with the outer pole
pieces of each pair in contact, respectively, with

- one of said apertured end plates, a magnetic mem-

tion is .so constructed that it may be easily as- 55

“ber mounted for axial movement within said non-




2

magnetic cylinder and upon which said pole pieces
are supported, and means for moving said mag-
netic mamber and, hence, said pole pieces simul-
taneously along said axis with said oufer pole
pieces in contact with said end-plates.

4, The invention as set forth in claim 3 and
wherein the inner pole piece of each pair is re-
movably affixed to said magnetic member and the
outer pole piece of each pair is removably afixed
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5. A magnetically actuated lens system com-
prising a plurality of pairs of agertured pole

-pieces mounted in spaced array along a common

axis, a single magnet in the form of a cylinder
disposed about said axis in the space between
said pole pieces for subjecting said pole pieces to
a, magnetic field, and means for relatively moving
said pole pieces along said axis within said mag-
netic field and with respect to said magnet, where-

to its adjacent inner pole piece by means of a non- 10 by to vary the magnification of said lens system.

‘magnetic element.

JAMES HILLIER.



