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Application August 19, 1955, Serial No. 529,550
6 Ciaims. (Cl. 250—41.9)

This invention relates to a thermionic emission source.
in another aspect, it relates to a readily replaceable fila-
ment for a mass spectrometer.

Heretofore, in making analyses with mass spectrom-
eters, the filament has besn secured, as by spot weld-
ing, to suitable glass-to-metal seals. Inasmuch as it is
aesired to deposit samples to be analyzed on the filament
in rnany insiances, it is desirable that the filament be
readily removable ard replaceable. Where the DIEVIOUS
consiructions have been utilized, quite marked variations
in filament position have been noted, and j1g sefting of the
filament is required before each use.

In accordance with this invention, the filameni or
emission scurce is carried by a pair of slotted members
protruding from a metal block having two sections in-
sulated from each cther. This block can be readily
snapped Into place cn an electrode assembly and cooper-
ates with a spring pressed spacer ball assembly so that it is
readily removable. In its assembled position, the source
1s accurately positioned in an immovable manner, and
electrical connections are made to the two filament ter-
minals by independent socket connections extending to
the respective metal block sections.

In this manner, filament or source can be readily dis-
mounted and a new source substituted with a consider-
avle saving in the down time required for filament
changing in 2 mass spectrometer. It will be evident that
the structure of the invention permits glass-to-metal seals
to be eliminated, and permits the filament assembly to be
put together without requiring a jig operation.

Also, as will be evident from the foregoing discussion,

™

although the thermionic source of the invention is of

principal application in mass spectrometers, it 1s useful
generally 1m many varied types of thermionic emission
devices.

Accerdingly, it is an object to provide an improved
thermionic emission source which can be readily assem-
bled and disassembled. - *

it 18 a further object to provide such a source which
accurately positions the filament without requiring a
11g operation.

it 1s a still further object to provide an improved mass
spectrometer emission source. |

It 15 a still further object to provide a filament assem-
bly which is reliable in cperation, rugged and economi-
cal.

Yaricus other objects, advantages and features of the
imvention will become apparent from the following de-
tailed description taken in conjunction with the accem-
panying drawings, in which:

Figure 1 is a perspective view of an emission sourcs
constructed in accordance with the invention with the
parts 1 disassembled relation: and

Figure 2 i3 a perspective view of the filament holder.

Referring now to the drawings in detail, I have shown
a filament holder having two metal sections 18 and 11
which are held apart by a plurality of sapphire haill
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spacers, one of which is shown at 12. This filament
holder is detachably secured to an electrode, for ex-
ample, an anode block 13 in the manner hereinafter
explained in detail, the block 13 being suitably secured
to a base ring 34 which is connected to the end of a
metal tube, not shown, which is a part of the spectrom-
eter vacuum lock and contains the electrical leads for
the tube. |

A filament 15 1s carried by slotted end portions i%a,
17a of a pair of triangular filament supports 16 and 17
which are secured to the respective filament holder sec-
tions 10 and 12. The filament can be a strip of tantalum
ribbon 0.001” by 0.030”. One end of this ribbon ex-
tends through an opening 18 in the holder section 11 and
is secured in position within this opening by a bolt 19
extending through a tapped opening 28 in the section 11.
The other end of the ribbon extends through an opening
21 in the filament holder section 1% and is heid in DOSI-
tion by a bolt, not shown, similar to the bolt 19, which
extends through a tapped opening in the section i8. Thus,
to install or remove the filament, it is only nscessary to
loosen the bolts and withdraw or insert the ends of the
ribbons from or in the openings 18 and 2i. The bolts,
in their clamped position, securely hold the filamient in
positicn as determined by the edges of the slotted end
portions 1éq and 17a.

When the filament holder is clamped into position,
as hereinafter described, the filament protrudes into a
siot 22 formed in the anode block 13 and is positioned
adjacent a pair of focus plates 23 and 24 which are se-
cured to the anode block by a bolt 25 and spaced there-
from by sapphire ball spacers 26 fitting into suitable
openings 27 in the focus plates. |
- The filament holder assembly can be readily clamped
into position upon the anode block 13 or removed there-
from by virtue of the supporting structure now to ba
described. A supporting block 30, preferably formed
from stainless steel, is secured tc the anode block 13 and
carries a pair of combined support and terminal as-
semblies 31 and 32. These assemblies include a pair of
threaded rods carrying, respectively, nuts 31g and 32a;
sapphire bead insulators 315, 325, 3ic, and 32c¢: Spacers
31d, 32d; commection lugs 31e, 32¢; and 2old piated
comcal sockets 31f, 32f. it will be evident that bHoth
sockets are Insulated from the anode block by the in-
sulator sets 31b, 32h, and 3ic, 32¢ while electrical con-
nection thereto can be made by the Ings 3ie, 33e.

Fitting within the lower socket 32f is a sphericail con-
tact member 33 secured to a threaded rod 34 carrying a
sapphire bead insulator 35. The rod 34 is received within
a threaded opening in block 8 so as to make electrical
connection therewith and, thence, passes through a larger
opening in filament section 11, the protruding end hav-
ing a nut 36 secured theretoc which abuts a sapphire bead
insulator 37 fitting within an opening 32 in the Glament
holder section 11.

in similar fashion, the upper socket 31f receives a
spherical contact member 39 which is secured to 2
threaded rod 49 carrving a sapphire bail insulator 41
The rod 49 passes through a relatively large opening in
filament support section 19 and is screwed within a tapped
opening 42 formed within the filament holder section 1.

The filament circuit can, therefore, be traced from a
filament lead 44 through the lug 3ie, socket 33f, socket

-39, rod 48, filament holder section 11, filament 15, fila-

ment holder section 18, rod 34, socket 33, socket 327,
and lug 32e¢ to a lead 48,

When the filament holder is inserted into position with
the contacts 33 and 39 positioned within the respective
sockets 32f and 31f, a sapphire spacer ball 47 is snapped
into position within a slot 48 formed in the filament
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holder seetiea i1,

Tt will be noted that the sapphlre ball_

4‘7 is urged into the slot by a spring 42 secured within

‘a cup 50. This cup is threaded within a block 51 pro-
_trudme from the anocde support block 13.

-in -oneg typic:al operatlon a number of ﬁiament hold-

ers are utilized in a-succession of analyses, each holder.

having a filament secured thereto in the manmer pre-
vicusly described. The samples to be. analyzed are de-

posited on the respeetlve filament ribbons in liquid form,

Thus, the .
filament hclder can be readily snapped mte dealred pO-SI-- |
o tzen with relation to the ancde block 13.

10

and dried by passing .current through the filament for a

short time. A threaded rod; which can be inserted into

a tapped opemng 53, is attached to the filament holder

to serve as a guide or handle, and the filament ‘holder is

15

brought up to its position next ‘to-the anode block 13.
The -contacts 33 and 39 are placed into the sockets 327

‘and 31 f, the filament holder being rotated about the ball

and socket contacts 33, 32f and 39, 31f teward the anode -

block 23 until the sapphlre ball 47 seats in the slot 48.
in this position, the ball clears the head of screw i5

_and maintains the filament holder in desired fixed posi-

tion relative to the anode block. The filament thereupon

protrudes into the slot 22 exposing the sample to the -
electrostatic fields of the source region, and power is-

supplied to the fitament by the previous filament circuit

out.

cif aad the filament holder is removed- simply by rotatm:,

to cause it to heat up so that- the ana]yms can be carned_-

When the analysis is completed the current 1s tume’d- -
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cr “prying” the assembly out from the anode block 13 -
until ball 47 snaps cut of slot 48, releasing the filament

neldar ‘Ball 47 does not ﬁt SO far 1nto’ smt 48 that the

| epmag must be released in order to remove" the holder‘

The sequence of removing the filament holder is exacily
Thus, the filament

..'opaosne of -the installation sequence
holder is readily removed and replaeed by a new unit.
It wiil be evident that I have achieved the obects of

| the invention by prewdmg a. ﬁlament holder which can
- be rap:u:lly inserted into pC}SItIOH and-removed therefrom.
When sxlapped into position, as described, the filament

is supported in. prec;lsely the desired- posnmn by the tri-

aagular support members 16, 17 and successive ﬁlaments_
~are accurately positioned in- the location when new fila-
- ment holders are inserted into the apparatus

1t has been
found that there is substantially. no variation in filament

position when the present source structure is utilized, and

{hat the time requ*red to assemble the filament holder cn

the source unit is substantla]ly deereased with resultant‘ -
| 90

substantial decrease in pump down time.
hll._, the invention has been desenbed in eeaneeﬁon

- with a present, preferred’ ‘embodiment thereof, it is to be -
‘understoed that this -description is illustrative enly aad_

is- :aot lﬂLESIldEd to limit the 1nvent101:1

1 A thermmmc emission source: formmg a part of a

an elongated block forming a part of said device, and a

filarnent hoider detachably secured to said block, said’

filament holder being formed from a pair of spaced in-
sulated metal sections, a pair of clongated filament sup-
- pert members protruding from the respectlve sections and

having guides at the outer ends thereof, a pair of pas-
sages cxtending into the respective sections, a filament

carried by said protruding members and received within
the guides thereon, the ends of the filament exteadmg into

gvice comprising, In eembmatmn,:

" . means for detachably seeanng the respective ends of said-
39 filament- within said openings, an elcngated block; and -
means for detachably supporting said filament holder on-

said elongated block and making electrical connections to -

ey

fermed at. the apex of each triangular member, a palr of
passages formed -in said sections adjacent the edges of
the respective triangular members, a filament carried by L
said members and received within said slots, the ends exX-
:ending into the respective openings, means for detaeh—'_ |
ably seeurmg the respective ends of said filament within
said openings, an elongated block, and means for detach- .
ably supporting said filament holder on said block and
making electrical connections to the filament  including,
in combination, a pair.of sockets secured to and insulated
from said block, a rod secured. to one section of said fila- -

“ment holder and having a

a contact fixed thereto which
seats in oné of said sockets; said rod being insulated. from
the other section, a secend rod secured to said other
section and insulated

said - block. _ .
3. The structure of claim 2 wherein the soekets are

of conical configuration and the ccntact numbers_ are of
| spherleal configuration. | | -
4. A thermicnic emission source which compﬂses, in -~
combination; a filament holder having a pair of spaeed-__
‘metal block sections insulated from each other, a fri-
- angular member protruding
- formed at the ape.n_ of each triangular member, a pair of
passages formed in said -sections adjacent ‘the edges of
the respective triangular members; a filament carried by
said members and received within said-slots, tbe end of -

said filament extending into the respective openings,

~ the filament including, in combination, a pa:ir of sockets

- secured to said other section and insulated from said one
section, the last--mentioned rod having a contact mem-
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secured: to and insulated from said block, a rod secured
to one section of said filament holder and having a con- |
- tact fixed thereto which seats in one of said seckets, said

rod being insulated from the other section, a second rod

ber secured thereto fitting within the ‘other socket; one

of said sections havmg a slot formed therein, a snap ele-
ment, and means urging said snap element into said last-
'mentioned slot to secure the filamert holder in fixed posi-
tion in respect to said block, said block having an élon-
gated passage formed therein and said filament extending

into said- passage when ‘the filament holder is assembled
to the block, a pair of focus plates secured to the side of

rom said one section, the Tast=
mentioned rod having a contact member secured thereto
fitting within the-other socket, one of said sections hav-
ing a slot formed therein, a snap element, and means
urging said snap element into said last-mentioned slot to
secure the filament holder in ﬁxed posmoa n respect to_

rom eacnn block, a- slot

- said bleck opposite said filament holder, and a plurality .
‘of sapphire balls spacing sald foeus plates from tae anode' |
block. o .
5. A thermlome emission source whleh comprlses in

‘combination; a filament holder having a pair of comple-
 mentary metal sections spaced and insulated from each
“other, a filament detachably secured to the two sections,

an elongated ‘block, and means for detachably support-

ing said filament holder on said block and making electri- =
cal connections to the filament including, in combination, -

- apair of sockets secured to and insulated from said block,

65

said passages, and means for detachably securing the re-

-Speetlv -
block hwme terminals- thereon, and detachable -connec-
tion means cennecfmﬂ the respective terminals with- the
ends of the filament e:xtendmg into said passages.

ends of the filamént within said passages, said

70

2. A t‘lermmme emission source which' comprises in

- combinaticn, a filament holder having a pair of spaced

metal block sections insulated from each other, a ftri-| )

'- angmae member protmdmg

a rod secured to one section of said filament holder and.

having a contact fixed -thereto which seats in one of said

sockets, said rod being insulated from the other section,
a second rod secured to said other section and insulated
- from said one secticn, the last-mentioned rod having a -
contact member secured thereto fitting “within the other
socket, one of said sections havmg a slot formed therein, -

a snap element, and means urging said snap element ‘into
said slot to secure .the ﬁlament holder 111 ﬁaed p051t1011

. with respect to said block. | | -
6. A thermionic emission source Whlch eompnses m -

from each blec‘{ a sict 75 ' comblaatloa, a ﬁlament holder ha'ﬂng a pair of spaced. -

A & !
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metal block sections insulated from each other, a sup-
port member protruding from each block, a guide formed
at the protruding end of each support member, a pair
of passages formed in said sections adjacent the edges of

the respective support members, a filament carried by
said members and received within said guides, the ends

of said filament extending into the respective openings,

means for detachably securing the respective ends of said
filament within said openings, an elongated block, and
means for detachably supporting said filament holder
on sald elongated block and making electrical connec-
tions to the filament including, in combination, a pair of
sockets secured to and insulated from said block, a rod
secured to one section of said filament holder and having

a contact fixed thereto which seats in one of said sockets, 15 2733 346

10

6

said rod being insulated from the other section, a second
rod secured to said other section and insulated from said
one section, the last-mentioned rod having a contact mem-
per secured thereto fitting within the other socket, one
of said sections having a slot formed therein, a snap ele-
ment, and means urging said snap element into said slot
to secure the filament holder in fixed position with respect
to said block.
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