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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 been secured, as by spot weld-
ing, to suitable glass-to-metal seals. Inmasmuch as it is
desired to deposit samples to be analyzed on the filament
in many instances, it is desirable that the filament be
readily removable and replaceable. Where the previcus
consiructions have been utilized, quite marked variations
in filament position have been noted, and jig setting of the
filament is required before each use.

In accordance with this invention, the filament or
emission source 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
is accurately positioned in an immovable manner, and
electrical connections are made to the two filament ter-
minals by independent socket comnections 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-
able 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 is useful
generally in many varied types of thermionic emission
devices.

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

It is a further object to provide such a source which
accurately positions the fitament without requiring a
jig operation.

It is a still further object to provide an improved mass
spectrometer emission source.

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

“arious other objects, advantages and features of the
invention will become apparent from the following de-
taifed description taken in conjunction with the accom-
panying drawings, in which:

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

Figure 2 is 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 ball
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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 14 which is comnected 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 is carried by slotted end portions 14a,
17a of a pair of triangular filament supports 16 and 17
which are secured to the respective filament holder sec-
tions 16 and 11. 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 1% and
is secured in position within this opening by a bolt 19
extending through a tapped opening 20 in the section 11.
The other end of the ribbon extends through an cpening
21 in the filament holder section 1% and is held in posi-
tion by a boit, not shown, similar to the bolt 18, which
extends through a tapped opening in the section 18, Thus,
to install or remove the filament, it is only necessary 1o
loosen the bolts and withdraw or insert the ends of the
ribbons from or in the openings 2% and 2i. The bolts,
in their clamped position, securely hold the filament in
position as determined by the edges of the slotted end
portions 16a and 17a.

When the filament holder is clamped into position,

as hereinafter described, the filament protrudes inte a
slot 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 be
described. A supporting block 36, 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 3%a and 324,
sapphire bead insulators 315, 325, 31c, and 32c; spacers
31d, 32d; connection lugs 3le, 32e; and 2old plated
conical sockets 3%1f, 32f. It will be evident that both
sockets are insulated from the anode block by the in-
sulator sets 31b, 32b, and 31c, 32¢ while electrical con-
nection thereto can be made by the lngs 3ie, 33e.

Fitting within the lower socket 32f is a spherical 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 1§ 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 theretc which abuts a sapphire bead
insulator 37 fitting within an opening 32 in the flament
holder section 11.

In similar fashion, the upper socket 31f receives a
spherical contact member 39 which is secured fo a
threaded rod 49 carrying a sapphire bail insulator 41,
The tod 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 11,

The filament circoit can, therefore, be traced from a
filament lead 44 through the lug 31e, socket 31f, sockei
39, rod 48, flament holder section 11, filament 15, fila-
ment holder section 18, rod 34, socket 33, socket 324,
and lug 32e¢ to a lead 45.

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 section 11.
47 is urged into the slot by a spring 42 secured within

cup 5¢. This cup is threaded within a block 5% pro-
truding from the anode support block 13. . Thus, the
filament hclder can be readily snapped into desired posi-
tion with relation to the ancde block 13.

-In -ong typxcal operation, a number of filament hold-
ers are utilized in-a succession of analyses,-each holder
having a filament secured thereto in the manmner pre-
vicusly described. The samples to be analyzed are de-
posited on the respec‘uve -filament ribbons in liquid form,
and dried by passing current through the filament for a
short time. A threaded rod; which can-be inserted into
a tapped opening 53, is attached to the filament holder
to serve as a guide-or handle, and the filament holder is
brought up to its position next ‘to-the anode block 13.
The -contacts 33 and 39 are placed into the sockets 32f
‘and 31, the filament holder being rotated about the ball
and socket contacts 33, 32f and 39, 31f toward the anode
block 13 until the sapphire ball 47 seats in the slot 48.
In this position, the ball clears the head of screw 15

_and maintains the filament holder in desired fixed posi-

tion relative to the anode block. The filament thereupon

protrudes into the slot 22 exposmg the sample to the -

electrostatic fields of the source region, and power is
supplied to the filament by the previous filament circuit

to cause it to heat up so that-the analysis can be carried

out.

When the analysis is completed, the -current is turned
off and the filament holder is removed simply by rotating
or “prying” the assembly out from the anode block 13
untii ball 47 snaps cut of slot 48, releasing the filament
iolder. Ball 47 does not fit so far into siot 48 that the
spring must be released in order to remove-the holder.
The sequence of removing the filament holder is exacily
opposue of ‘the installation sequence. Thus, the filament
holder is readily removed and replaced by a new unit.

It will be evident that I have achieved the obects of
the invention by providing a ﬁlament holder. which can
- be rapidly insertéd into position and‘removed therefrom.
When snapped into position, as described, the filament
is supported -in precisely the desired- posmon by ‘the tri-
angular support members 16, 17 and successive ﬁlame_nts
are accurateély positioned in- the location when new fila-
- ment holders are inserted into the apparatus. It has been
found that there is substantially. no variation in filament

position when the present source structure is utilized, and’

that the time required to assemble the filament holder cn

the source unit is substantially decreased with resultant

substantial decrease in pump down time.
While the invention -has been described in connec’uon
with a present, preferred embodiment thereof, it is to be
,uuderswod that this description is illustrative only and
is-not intended to limit the invention.
-1 claim: . :
1.. A thermionic emission source forming a part of a
thermionic emission device comprising, in combination;
_an elongated block forming-a part of said device, and a

tarpent holder detachably secared 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 respective sections and

having guides at-the outer ends thereof, a pair of pas-

sages. extending into the respective sections, a filament
carried by said protruding members and received within
the guides thereon, the ends of the filament extendmg into
said passages, and means for detachably securing the TE-
spective ends- of the filamént within said passages, said
block having terminals- thereon, and detachable connec-
tion means connecting the respective terminals with the
ends of the filament extending into said passages.

2. A t‘xerrmomc emission source which comprlses, in
combination, a filament holder having a pair of spaced
metal block sectlons insulated  from each other, a fri-
angular member protruding from each block, a slot

It will be noted that the srapphire ball
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formed at the apex 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, the ends ex-
:ending into the respective openings, means for detach-
ably securmg 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 contact fixed thereto- which
seats in oné of said sockets; said rod being insulated. from
the other section, a second rod secured to said other
section and instlated from said one section, the- last-

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 posmon in respect to
'said - block.

3. The structure of claim 2 wherein the sockets are
of conical configuration and the contact numbers are of
spherical configuration.

4. A thermionic emission source which comprises, in
combination; a filament holder having a pair of spaced
metal block sections insulated from each other," a .tri-
angular member protruding from each block, a slot

" formed at the apex 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, the end of
said filament extending into the respective’ openings,
means for detachably securmg the respective ends of said

filament- within said- openings, an elengated block; and . -

means for detachably supporting said filament holder- on
said elongated 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 filament holder and having a con-
tact 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

" section, ‘the lasi--mentioned rod having a contact mem-
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ber 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 last-
mentioned slot to secure the filament holder in fixed posi-
tion in respect to said"block, said block having an ¢lon-
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
said block opposite said filament holder, and a plurality
of sapphire balls spacing said focus plates from the anode
block.

5. A thermionic emission source which cornpnses 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 om said block and making electri-
cal connections to the filament including, in combination,

_ a pair of sockets secured to and insulated from said block,
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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 séction -and insulated
from said one section, the last-mentioned rod having a
contact member secured thereto fitting “within the other
socket, one of said 'SPctions'having a-slot formed therein,
a snap element, and means urging said snap ‘element -into
said “slot to secure the filament holder in fixed position
with respect to said block.

6. A thermionic emission source which compnses in
combinaticn, a filanent holder having a pair of spaced
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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 said 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,
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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-
ber 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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