What is claimed is:
1. A method for delivering RF signals from an RF drive circuit to a quadrupole mass filter,

the method comprising:
electrically coupling RF signals generated by the RF drive circuit to the quadrupole mass

filter using a rigid conductor path, wherein the rigid conductor path:

N
is devoid of ﬂexine\components;

is located between the RF drive circuit and the quadrupole mass filter; and

includes one or more sﬁiﬁng-loaded contact pins that extend longitudinally to electrically

connect the RF drive circult\to the quadrupole mass filter.
“

2. The method of claim 1, wherein the fixed conductor path includes one or more contact pins
electrically connecting together a pair of components selected from an RF coil holder

board, an RF base board, an RF detectér\board, an upper quadrupole board and a lower
AN
AN

quadrupole board. \
N\
3. The method of claims 1 or 2, wherein the ﬁxed\égnductor path delivers the RF signal from

an atmospheric pressure environment to a Vacuum%gviroment.

\\.

\
4. A method for tuning an RF circuit providing RF signaI;\fQ a mass spectrometer, the method

comprising: ;
coupling the RF circuit to a first quadrupole mass filter; \x%

N,
tuning the RF circuit coupled to the first quadrupole mass filter; \\

decoupling the RF circuit from the first quadrupole mass filter; and \\\

coupling the RF circuit to a second quadrupole mass filter for operation\»s&ith a second mass
AN

AN

quadrupole filter without further tuning. \

5. The method of claim 4, wherein the first and second quadrupole mass filters are\3§sociated
™,
with the same mass spectrometer. \\

\

,

\
6. The method of claim 4, wherein the first and second quadrupole mass filters are associatéq

\

with different mass spectrometers. \
A

7. A mass spectrometer comprising:

an RF drive circuit for generating RF signals;



10.

11.

12.

13.

a q}aadrupole mass filter; and

a rlglﬁ connection assembly for delivering RF signals from the RF drive circuit to the
quadruﬁble mass filter, the connection assembly representing the entire delivery path of RF
signals ﬁg\zxighe RF drive circuit to the quadrupole mass filter and including one or more

spring-loaded contact pins that extend longitudinally to electrically connect the RF drive

circuit to the quadrupole mass filter.

\

The mass spectromster of claim 7, wherein the quadrupole mass filter includes a plurality

of rods each of whic s coupled to the RF drive circuit by the contact pins.

The mass spectrometer o elaims 7 or 8, further comprising an RF detector board disposed

at least partially in a Vacuum\ggiroment of the mass spectrometer, the fixed connection

assembly including one or morg rigid connectors coupling signals from the RF detector

board into the vacuum environméti.

The mass spectrometer of claim 9, f:hher comprising a quadrupole board, wherein the

rigid connectors coupling the signals from the RF detector board into the vacuum

environment deliver the RF signals to the quadrupole board.

The mass spectrometer of any one of claims\}\o 10, wherein the fixed connection

assembly is devoid of flexible components.
N

The mass spectrometer of any one of claims 7 to 10, %\(herein the fixed connection

assembly is devoid of freestanding wires or flexible c1réglt boards.

\
\
A mass spectrometer comprising: \\
a plurality of RF drive circuits; A\\
a plurality of quadrupole mass filters; and \‘»,\

a plurality of rigid connection assemblies each configured to dehv%r RF signals from a
corresponding RF drive circuit to a corresponding quadrupole mass %ilter two of the rigid

connection assemblies being substantially identical to one another sucﬁ\that they are

interchangeable with one another. *\X



9
14.\@[; he mass spectrometer of claim 13, wherein the rigid connection assemblies represent the

envﬁ{e delivery path of RF signals from a corresponding RF drive circuit to a corresponding
quad‘}tkpole mass filter.
\

hY

%,
15. The mass Epectrometer of claim 14, wherein the rigid connection assemblies are devoid of

flexible com%gnents.
%
\

16. The mass spectrt)\;\isgter of claim 14, wherein the rigid connection assemblies are devoid of

freestanding wires O}‘\Q\?\Xible circuit boards.

17. A mass spectrometer cor;\pising:

a modular and removable R ‘ circuit for generating RF signals;

a quadrupole mass filter; and

a connection assembly with signaltraces that have a fixed length and are rigidly held in
position relative to each other and g‘@{md for delivering RF signals from the RF drive
circuit to the quadrupole mass filter wﬁ\i‘\k substantially constant capacitance, so that the RF

drive circuit can be disconnected from th&guadrupole mass filter and reconnected without

\

A
18. A method for delivering RF signals from an RF d\rXKe circuit to a quadrupole mass filter,

retuning.

the method comprising:
electrically coupling RF signals generated by the RF drive circuit to the quadrupole mass

>components, is located between

filter using a rigid conductor path that is devoid of flexibl

the RF drive circuit and the quadrupole mass filter, and includ es one or more spring-loaded
contact pins that extend longitudinally to electrically connect the

quadrupole mass filter.

N
19. A mass spectrometer comprising: \‘
,
an RF drive circuit for generating RF signals; \%\
a quadrupole mass filter; and *\

a rigid connection assembly for delivering RF signals from the RF drive circu%{{o the
quadrupole mass filter, the connection assembly representing the entire delivery f)%h of RF

signals from the RF drive circuit to the quadrupole mass filter and including one or Mgre

Y



N

10
spring-l;\;éed contact pins that extend longitudinally to electrically connect the conductor

path to the quadrupole mass filter.




What is claimed is:

1. A method for delivering RF signals from an RF drive circuit to a quadrupole mass filter, the
method comprising:

electrically coupling RF signals generated by the RF drive circuit to the quadrupole mass filter
using a rigid conductor path that is devoid of flexible components, is located between the RF
drive circuit and the quadrupole mass filter and includes one or more spring-loaded contact pins

that extend longitudinally to electrically connect the conductor path to the quadrupole mass filter.

2. The method of claim 1, wherein the fixed conductor path includes one or more contact pins
electrically connecting together a pair of components selected from an RF coil holder board, an

RF base board, an RF detector board, an upper quadrupole board and a lower quadrupole board.

3. The method of claim 1, wherein the fixed conductor path delivers the RF signal from an

atmospheric pressure environment to a vacuum environment.

4. A mass spectrometer comprising:
an RF drive circuit for generating RF signals;

a quadrupole mass filter; and

a rigid connection assembly for delivering RF signals from the RF drive circuit to the quadrupole
mass filter, the connection assembly representing the entire delivery path of RF signals from the
RF drive circuit to the quadrupole mass filter and including one or more spring-loaded contact
pins that extend longitudinally to electrically connect the connection assembly to the quadrupole

mass filter.

5. The mass spectrometer of claim 4, wherein the quadrupole mass filter includes a plurality of

rods each of which is coupled to the RF drive circuit by the contact pins.

6. The mass spectrometer of claim 4, further comprising an RF detector board disposed at least

partially in a vacuum environment of the mass spectrometer, the fixed connection assembly




including one or more rigid connectors coupling signals from the RF detector board into the

vacuum environment.

7. The mass spectrometer of claim 6, further comprising a quadrupole board, wherein the rigid

connectors coupling the signals from the RF detector board into the vacuum environment deliver

the RF signals to the quadrupole board.

8. The mass spectrometer of claim 4, wherein the fixed connection assembly is devoid of flexible

components.

9. The mass spectrometer of claim 4, wherein the fixed connection assembly is devoid of

freestanding wires or flexible circuit boards.




