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-2 Claims. (C. 250-41.9) 

The present invention relates to mass spectrometer as 
semblies. - 

In a mass spectrometer it is essential to locate the com 
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ponents accurately relative to each other. In particular 
it is important to locate the ion source and the collector 
assembly accurately relative to each other and to locate 
the electrostatic analyzer, if it is a double focussing mass 
spectrometer, accurately relative to the ion source and the 
collector. 
The magnetic analyzer assembly may include a heavy 

magnet and this must be located accurately relative to 
the other components and is preferably provided with 
moving means so that the position of the magnetic field 
can be varied. Preferably the magnet assembly can be 
moved without affecting the positions of the other com 
ponents of the spectrometer. 
The object of the present invention is to provide an im 

proved mass spectrometer assembly. 
According to the present invention a mass spectrometer 

assembly comprises an ion source, an electrostatic ana 
lyzer and a collector, all supported on a frame, a duct for 
the passage of ions extending between said electrostatic 
analyzer and said collector, a magnetic analyzer assembly 
adapted to produce a magnetic field within at least part 
of said duct, and means independent of said frame for 
supporting said magnetic analyzer assembly and for mov 
ing said magnetic analyzer assembly relative to said frame 
so as to vary the position of said magnetic field. 

Preferably all the components of the mass spectrometer 
assembly are located so that the beam of ions travels 
through the spectrometer in a substantially vertical plane. 

In order that the invention may be more readily under 
stood reference will now be made to the accompanying 
drawing in which: 

FIG. 1 is a side view partly in section of a mass spec 
trometer assembly embodying the invention; and 

FIG. 2 is a plan view of the magnet assembly of the 
mass spectrometer illustrated in FiG. 1. 
With reference to FIG. 1 the mass spectrometer assem 

bly comprises a rigid base plate on which is mounted 
a frame 2 for Supporting some of the components of the 
spectrometer. A Support 3 extends upwardly from the 
frame 2 and an electrostatic analyzer is mounted at the 
upper end of the Support 3 on suitable heat chokes 5. An 
ion source 6 is attached to the inlet end of the electro 
static analyzer. - 
A second rigid support 7 extends from the support 3 and 

Supports an ion collector assembly 8. A duct 9 extends 
between the outlet end of the electrostatic analyzer and 
the ion collector and lies in a substantially vertical plane. 
The electrostatic analyzer is also preferably located so 
that the ions travel through it in a substantially vertical 
plane. The duct 9 is vacuum tight but is conveniently 
flexible so as to allow a small amount of relative move 
ment between the electrostatic analyzer and the ion col 
lector in order to provide for accurate relative position 
ing of these two components. 
Two evacuating pumps 1, 12 are connected to the ion 

source and the electrotatic analyzer in order to evacuate 
the sealed system provided by the ion source 6, the elec 
trostatic analyzer 4, the duct 9 and the ion collector 8. 
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The mass spectrometer assembly will also include suitable 
power supplies and control circuits for causing a beam 
of ions produced from a sample in the ion source to pass 
through the electrostatic analyzer into the duct 9. The 
Spectrometer assembly also includes a magnetic analyzer 
which operates on the ions in the duct 9, causing deflec 
tion of the ions so that they pass into the collector 8. 
The magnetic analyzer assembly which includes a heavy 

magnet 13 is Supported on the base plate so that any 
movement of the magnet, in order to locate the magnetic 
field accurately, will not cause distortion of the frame 2 
Supporting the remaining components. 
As seen in FIG. 2 the core of the magnet 13 is C-shaped 

in pian and the two arms of the core are located on either 
side of the duct 9. The core includes two pole pieces 14, 
15 surrounded respectively by coils 16, 17. The shapes 
of the pole pieces and the coils are more easily seen 
in FiG. 1. The magnet core is supported at three points 
by three identical supporting devices. Each supporting de 
vice comprises a lug 21 attached to the magnet core, a 
threaded rod 22 engaging in a threaded aperture in the 
lug 21, a lock nut 23, a steel ball 24 and a screw jack 
25. The steel ball is located betwen the lower end of 
the rod 22 and the screw jack 25. The screw jack 25 
is mounted on a jack nut 26. All three jack nuts 26 
are supported on a trolley 27. 
The magnet core is adjustable for height relative to 

the jacks 25 by individual adjustment of the rods 22 in 
the lugs 21, and therefore the orientation of the magnetic 
field between the pole pieces can be varied as required. 
The lock nuts 23 are used to lock the rods 22 when the 
required position has been determined. 

In addition the three jacks 25 can be rotated simultane 
ously within their respective nuts 26 by a suitable chain 
drive so as to raise or lower the magnet in a vertical 
direction without any tilting of the magnet. The trolley 
27 is mounted on roilers 28 engaging in runners 29 on 
the base plate so that the whole magnet core can be 
moved laterally away from, or towards the remaining 
components of the mass spectrometer. Suitable scales 
and indicating pointers are provided for indicating the 
position of the magnet assembly. The base plate may 
be extended by temporary runners in order that the mag 
net assembly may be completely removed from the re 
maining components, so that the duct 9 can be baked 
out at a high temperature. A suitable disengaging mecha 
nism is provided to ensure that the magnet is returned 
accurately to its original position after the baking. 
With the arrangement of the mass spectrometer de 

scribed above the magnet of the magnetic analyzer is 
Supported quite independently of the remaining com 
ponents of the mass spectrometer, and can be moved 
independently of the remaining components in order to 
provide the correct magnetic focussing of the ions. 
The above described mass spectrometer layout has a 

number of advantages over known layouts. In particular 
the arrangement of the components extending vertically 
instead of horizontally as in known layouts provides an 
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economy of floor space which is important in an analyti 
cal chemical laboratory in which this type of instrument 
has a particular use. 
By arranging for the magnetic assembly to be movable 

relative to the other components of the instrument, the 
construction is simplified. The essential focusing adjust 
ments involving movement of the magnet can be carried 
out without altering the position of the other components 
and this may be particularly advantageous when a fixed 
glass sample introduction system is connected to the ion 
source. Easy movement of the magnet away from the 
other components also simplifies the fitting or replacement 
of heaters in the magnetic analyzer section of the duct 
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9 and enables the other components to be baked to a 
high temperature without the loss of heat to the mag 
netic poles being a limting factor. 
The mounting of all the components other than the 

magnetic assembly on one frame lends itself to quantity 
production techniques because the initial positioning of 
the collector assembly relative to the electrostatic analyzer 
can be by a jig. This form of construction can also be 
followed with a variety of sizes of instrument. The con 
struction also enables either or both of the electrostatic 
and magnetic analyzer Sections of the vacuum path to be 
baked without danger of permanent distortion and with 
out significtantly affecting the relative positions of the 
electrostatic analyzer, collector and magnet during baking. 
What I claim is: 
1. A mass spectrometer assembly comprising an ion 

source, an electrostatic analyzer and a collector, a rigid 
supporting frame, means for supporting from said frame 
said ion source, said electrostatic analyzer and said col 
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lector so that ions from said source can travel through 20 
said electrostatic analyzer in a substantially vertical plane, 
a duct for the passage of ions extending between said 
electrostatic analyzer and said collector in a substantially 
vertical plane, a magnetic analyzer assembly including a 
magnet adapted to produce a magnetic field extending 25 

4. 
substantially horizontally through at least part of said 
duct, means independent of said frame for supporting 
said magnetic analyzer and for moving said magnet so 
as to vary the position of said magnetic field relative 
to said duct, the means for mounting the magnet com 
prising a three point support mechanism for the magnet 
and in which each of the three mechanisms is inde 
pendently adjustable to vary the angular position of the 
magnet with respect to the duct. 

2. The structure of claim 1 in which means are addi 
tionally provided for simultaneously, adjusting all three 
mechanisms. 
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