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7 Claims.

This invention relates to glass-to-metal seals.

Application Serial No. 746,808, filed October 4,
1934, in the name of Thomas A. Elder and Albert
C. Gable and subsequently converted into a sole
application in the name of Thomas A. Elder de-
scribes & novel form of glass-to-metal seal in
which the seai comprises a cylindrical metal eye-
let closed by means of fused vitreous material in
which a lead-in conductor.is embedded. The
glass and metal portions directly in contact with
one another have substantially the same thermal
expansion characteristic over the entire tem-
perature range between 0° C. and the softening
temperature of the glass in order to reduce or
preferably entirely to eliminate stress or strain
at the joints during fabrication of the seal or
during operation of the tube.

The present inventicn contemplates improve-
ments on seals of this character. When such
seals are employed in tubes, the effective leakage
distance between the conductor carried by the
seal and the metal envelope is often materially
reduced by the accumulation of dust or other
foreign conducting material.

Various ways have been proposed heretofore to
eliminate this excess leakage, but it has been
found that such prior methods involve prohibi-
tively expensive structure, either of the seal it-
self or of the fixtures and apparatus for making
the seal. Accordingly, another object of my in-
vention is to provide a seal structure in which
the leakage distance, as measured along the glass
surface between the metal portions of the seal
which are at different potentials, is substantially
increased without a corresponding increase in
cost of the seal. A more general object is to im-
prove the prior forms of seals and to simplify the
prior methods of fabricating such seals so as to
lend the manufacturing operations to quantity
production methods, suitable for tubes of rela-
tively small radio receiving size as well as to
larger tubes of the radio transmitting type.

Other objects and features will be apparent as
the specification is perused in conection with

5> the accompanying drawing in which Fig. 1 is a

view, partly in section, of a thermionic device
improved in accordance with the present in-
vention and embodying some of the improved
seals; Pig. 2 is a sectional view of a preferred
form of cathode employed in the tube shown in
Fig. 1; Fig. 3 is an enlarged fragmentary sectional
view of a typical seal employed in the tube shown
in Fig. 1; Figs. 4, 5, 6 and 7 illustrate the pro-
gressive steps in the fabrication of another form
of improved seal; Fig. 8 shows a method of
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making a modified form of seal; Fig. 9 shows a
still different form of the improved seal; Figs. 10,
11, 12 and 13 illustrate the progressive steps in
the manufacture of another form of seal; Figs. 14
and 15 show various ways of securing the seal
illustrated in Fig. 13 to a metal envelope; Fig. 16
shows a seal similar to that illustrated in Fig. 14
but employed in connection with an insulated
support member instead of a leading-in conduc-
tor; Figs. 17, 18 and 19 illustrate the successive
steps employed in the fabrication of the seal
shown in Fig. 20.

In Fig. 1, which illustrates only one of the many
types of all-metal tubes in which the improved
seals may be employed to advantage, numeral |
designates a cylinder consisting of any readily
workable, inexpensive metal, such as iron, nickel,
etc., which is closed at the top (as shown) by a
metal header member 2 and at the bottom by a
metal header member 3. Each of these headers
conveniently takes the form of a reentrant cylin-
drical member fitting snugly within the interior
of the envelope | to which it may be secured in
any suitable and well-known manner, for ex-
ample, by welding.

The interior assembly of the tube is illustrated
as taking the form of a four-electrode device hav-
ing a cathode 4, an electrostatic control grid 5, a
screen grid 6 and an anode T, all preferably of
cylindrical configuration and surrounding one
another. While any suitable type of cathode may
be used, I prefer to employ an indirectly heated
cathode of the type shown in Fig. 2. In this fig-
ure, numeral 8 designates a tungsten heater which
may take the form of a “hairpin,” insulatingly
mounted within the cylinder & which is preferably
cf nickel, and constitutes the cathode proper.
The cylinder 4 advantageously may be coated
with electronically active material 9, such as
barium and strontium oxide, obtained initially
from the carbonate, as is well known in the art.
Leads 10 may be taken from both ends of the
heater and a lead {1 connected to the lower end
(as shiown) of the cathode cylinder.

The grid or electrostatic control member 5 may
consist of a circular wire helix, wound on a pair
of metal uprights (2, one of which, the extreme
right-hand member as shown, is extended and
joined to a leading-in conductor 13 taken out
through the upper end of the tube.

The screen grid 6 may also consist of a helix
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wound on a pair of metal uprights {4. One of
these uprights may be extended to connect with
a leading-in conductor 15.
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The ancde T may consists of 8 metal cylinder,
preferably of nickel, and provided ot diametral
positions with a psir of rod uprights 15, one of
which, the left-hand rod as shown, is extended
and connected to & leading-in condiici

The electrode struciure a8 g
on a Irame constitubed of

ts 28 which are gecured

right, are

per header 3 by means
I which constitubes the sub-
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resent in ion and which v be
eSen ng-in conductcr i
Hos] of the screen grid

: heater membar are

ug. posite header 3, also

in conductor for th s e
conductor 28 provided e and

metal bar 29 which is

the ectrically connected
o the cylinder § through the frame uprighis 28.

It will be apparent that inssmuch as the
envelope | or oufer container is electrically con-
nected to the cathode 4, hience is at the same
potential, the eunvelope, in addition to serving
as & cathode conductor, alsc serves as an ex-
terior screen electrode for intercepiing electro-
static lines of force which normally pass be-
tween the upper or lower edges of the control
.member or its leading-in conductor and the upper
‘or lower edge of the anode or its leading-in
conductor. The cap member 24 serves {o in-
crease this screening effect by intercepting the
electrostatic Iines of force which tend toc pass
between the leading-in conductor {3 of the con-
trol grid ané the outer surface of the anode.

For bringing out the various leading-in con-
ductors through the metal headers 2, 3, specially
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designed seals are employed, examples of which
are shown in Figs. §, 5, 7, 8, 9, 14, 15 and 20.0f
the drawing. The seal specifically iliustrated
in the tube assernbly of Fig. 1 is shown in Pig. 3
in an enlarged sectional view. .As shown
ings are provided the header st

t is desired to pass the leadin
& o eachh header

- example §
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I cturing tem-
atures are relatively low and the thickness
of the meval of the eyelet relatively small, it is
possible tc obtain g satisfactory seal when em-
ploying for eyelet material, a metal such as
molyodenum, copper or nickel in connection with
any one of several weli-known giassses.

It will be noted in Fig. 3 that the joint between
the glass 88 and the eyelet 32 extends for only a
limited distance along the interior of the eyelet,
leaving z space between the lower edge of the
glass and the flanged portion of the eyelet. By
positioning the glass as far as possible away
from the joint between the eyelet and the header
member &, the danger of disturbing the seal dur-
ing the welding operation is reduced and consid-
erable flexibility of movement is given to the
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2,174,374
combined glass and metal members at the seal.

This feature is the joint invention of Thomas A.

 Elder and Albert C. Gable and is claimed broadly

in their application Serial No. 240,569 filed No-
vember 15, 1938, and assigned to the same
assignee as the present invention. It is claimed
herein only as modified by the provision of means
for increasing the leakage distance between the
lead-in conductor and the supporting eyelet.

In the operation of tubes containing such a
seal, there is a relatively large potential dif-
ference between the conductor 16 and the eyelet
32. In case a seal projects into the tube, as
shown in Figs. 1 and 3, the interior surface of
the glass tends to become coated with getter
material which is flashed during the evacuation
process as described presently, or any other con-

_ ducting material which may be given off by the
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cathode or other electrode, so that the effective
leakage distance across the glass between the
charged metal members is materially reduced and
may cause short circult within the tube, or at
least erratic performance. In order to obviate
this difficulty, and in accordance with the pres-
ent invention, the leakage distance between the
conductor and the eyeiet is made as long as pos-
sible without calling for additional work or com-
plication in the sealing operation. In the manu-
facture of the improved seal, the cylinder 33 is
cut from a rod of glass, preferably to such a length
that when the eyelet is heated, as explained here-
inbefore, the upper portion of the glass cylinder
flows over the edge of the eyelet to form a
curvilinear protuberance of greater diameter
than the eyelet.

It is apparent that due to the curved configura-
tion of the member 33, the distance between the
conductor 15 and the eyelet, as measured along
the upper surface of the glass, is considerably
greater than the distance measured transversely
across or through the glass in a straight line.
The longer the length of excess glass provided
during the sealing process up to a certain limit,
the greater will be the bulging effect and the
greater the leakage distance. Obviously, if the
curved glass portions of the seal were subjected
to the condensation of getter or electrode 'ma-
terial or even to the collection of dust or other
foreign matter, there would still be a sufficient
length of clean glass to prevent surface leakage.

It will also be noted that the lower surface of
the glass member 33 is not flush with the eyelet
and hence is well protected from the accumula-
tion of conducting deposits so that the leakage
distance between the charged metal members
at this end of the seal is adequate to withstand
the potentials involved. In case it is desired to
increase the leakage distance at the lower end of
the seal, a sleeve-like extension may be pro-
vided, forming an integral part of the glass mem-
ber 33, as is shown in Fig. 9 which will be de-
scribed hereinafter.

In addition to these seals, the lower metal
header 3 carries a seal-off tubulation 34 consti-
tuted preferably of a readily workable metal such
as steel which is hermetically secured to the
header member in any suitable manner. An ex-
cess of tubulation is provided, as indicated by the
dotted lines shown in Fig. 1, the additional length
being cut off during the seal-off process.

When the leading-in conductor seals and the
metal seal-off have been secured to the proper
headers, and the electrode assembly, including
the frame uprights 20 have been assembled and
secured between the headers, connections are

3

made between the various leading-in conductors

and their respective electrodes. Thus the metal
headers and the electrode structure together with
the supporting framework and elements consti-

tute the entire structure contained within the .

envelope |.
The feature of providing a pair of metal head-

ers connected together by a rigid framework.

which supports the electrodes and constitutes a
complete assembly unit is disclosed and claimed
in- my Patent No. 2,056,035, granted September
29, 1936, and assigned to the same assignee as
the present invention.

The next step in the process of manufacture is
to secure the header members and associated
elements to the envelope. The headers are of
such a diameter as to fit snugly within the en-
velope |, and are so spaced that their outer edges
align themselves with the edges of the cylinder I.
The entire unit may be slipped into place and
the headers welded or otherwise permanently and
metallically secured to the envelope.

The tube is then placed on an.exhaust system
and while heated, the interior of the envelope is
evacuated through the tubulation 34. The heat-
ing operation should be so conducted that the
glass member 33 is not caused to melt or that
the seal is otherwise deleteriously affected. The
tube may be gettered in any suitable and well-
known manner (not shown).

When a sufficiently high vacuum has been ob-
tained and a vapor-producing substance or an
inert gas introduced, if desired, the tube is sealed
from the pump by closing the tubulation 34 in
any suitable manner, for example by simultane-
ously collapsing the tubulation and welding the
sides thereof.

Referring more particularly to Figs. 4, 5, 6 and
7. I have shown successive steps in the manu-
facture of another form of the improved seal in
which an increase of leakage distance between the
conductor and eyelet is obtained. In these fig-
ures, the reference characters correspond as far
as possible with the numerals designating similar
parts’'in Figs. 1 and 3. Thus numeral I5 generi-
cally designates a typical leading-in conductor
which it is desired to hermetically seal in an in-
sulating manner to an eyelet 32, leaving a space
between the conductor and the insulating ma-
terial at the lower end of the insulating material.
For this purpose, a round block of metal 35 is
provided having a central opening 36 which ex-
tends for a considerable distance in the block, and
a pair of larger but shallower openings 37 and 38
provided at the upper end (as shown) of the
block.

In the fabrication of the seal, the conductor 15
is first slipped into the opening 36, then the
glass tubing 39 is introduced into the opening
31, after which the eyelet 32 is slipped over the
tubing 39 to rest snugly within the opening 38,
assuming that the flange of the eyelet is of only
slightly less diameter than the opening 38. The
opening through the tubing 39 is preferably con-
siderably larger than the leading-in conductor
and the tubing preferably has an exterior diam-
eter considerably less than the interior diameter
of the eyelet, as indicated by the longitudinal
spaces shown on the drawing. The lower end of
the block is temporarily secured, as by screw
threads, to a rigid upright rod 40 which is con-
nected to a source of rotating power, for example,
a motor, so that when the rod 40 is rotated, as
indicated by the arrow, the entire seal assembly
is also rotated. A gas jet indicated by a nozzle
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41 may be applied to the upper end of the eyelet
member while the assembly is being rotated, and
it will be found, after a little experience in deter-
mining the proper speed of rotation, proper tem-
perature of the gas flame and exact position of the
application of the flame, etc., that the glass tubing

39 will melt and settle within the eyelet, spread-

ing itself out in all directions sc as to form a

hermetic joint between the glass and the eyelet’

and between the giass and the leading-in conduc-
tor. The method of heating the combined glass
tube, conductor and eyelet, causing the glass to
settle by gravity within the eyelet and form a
hermetic joint is disclosed and claimed in the
Ruggles Patent No. 2,078,776, If the length of
the tubing 39 is properly gauged, the glass upon
melting and settling, will align itself flush with
the upper edge of the eyelet, as shown more par-
ticularly in Fig. 5. It will be noted that during
the heating operation, the lower end of the tubing
is protected from the gas flame by the metal block
38 and hence retains its original shape, which
necessarily leaves a small but effective annular
space between the glass and the conductor and
between the glass and the eyelet member. The
curved portion of the eyelet flange indicated ai
42 and shown in Pig. 5 will be straightened out
by the pressure applied during the welding of the
eyelet to the header member. Under certain
circumstances it may be desirable to increase the
leakage distance at the flush end of the seal by
providing 2 cap 43 of glass, shown more particu-
iarly in Fig. 8. As illustrated, the cap has a
downwardly exiending flange, the interior diam-
eter of which is somewhat larger than the outer
diameter of the eyelet. The cap is also provided
with a central opening to receive the leading-in
conductor. When placed over the leading-in
conductor {5, adjacent the flush surface of the
seal, and heated by a gas flame while being
rotated in the block 35, the cap member is fused
to the glass tubing 39 and the central opening is
alse reduced so that the glass is secured to the
leading-in conductor. The capped seal in its
final form is shown in Fig. 7, and it will be noted
that there are extended leskage spaces not only
at the lower end of the seal provided by the glass
tubing or pant-leg 39 but also at the upper end
of the seal, provided by the cap member 43. As
in the case of the seal shown in Fig. 5, the flanged
portion of the eyelet may be secured either to
the upper or lower side of one of the header
members.

Instead of using a cap member 43 of glass o
increase the leakage distance at the upper end
of the seal, an exira amount of leakage distance
may be obtained by the use of the glass tubing 37
itself. Thus, in the seal shown in Fig. 8, if the
glass tubing 39 were of longer length than that
shown in Fig. 4 and further, if the upper end of
the tubing were protected from the gas flame by
a shield 44, aos well as the lower end by the metal
block 35, a predetermined portion of the tubing
will extend above the upper end of the eyelet and
still leave enough glass to settle and spread be-
tween the leading-in conductor and the eyelet
so as to form a hermetic seal. As stated herein-
before, the eyelet 32 and the glass tubing 39 are
preferably constituted of materials which have
substantially the same coefficient of thermal ex-
pansion at room temperature and at all tempera-
tures up to and including the melting tempera-
ture of the glass. Thus, when the seal is made,
there is substantially no strain or stress at any
of the temperatures reached either during manu-

2,174,374

facture of the seal or during the heat treatment
of the tube embodying the seal.

In Fig. 9, I have shown the use of an improved
seal, not only for carrying the leading-in con-
ductor 15 through the metal header member but
also as a spacer or support member for scme of
the elements contained within the tube. In this
figure, the metal cylinder 46, which may consti-
tute a header member similar to the header 2 in
Fig. 1, or may constitute an integral part of the
metel envelope i, is provided with & central
chamber 47 of smaller diameter than the header
and extending rectilinearly with respect to the
main porfion of the envelope. The chamber 47
is provided with a ledge indicated by the ref-
erence character 48 on which rests a mica disk
45 for supporting the upper ends of the grid up-
rights 12 and 14 and the cathode 4. As shown,
the glass tubing 50 extends from the eyelet §2 to
which it is sealed in any manner described here-
inkefore, to a position abutting the upper side
of the disk 49.

As pointed oub with respect to Fig. 3, the upper
rortion of the glass member 50 in Fig. 9 is fabri-
cated in the form of a flattened “mushroom”
which provides additional leakage surface be-
tween the conductor 1§ and the eyelet 32. In
this case, the head portion of the seal is posi-
tioned on the exterior of the tube and hence is
subjected to the collection of dust and other for-
eign maferial which tends to reduce the insula-
tion properties of the glass; however, with the
Increased leakage distance the possibility of
short circuit is effectively removed. The lower
end of the glass member provides a long leakage
nath over the outer and inner surfaces of the
sleeve-like projection and effectively prevents
any short-circuiting effect due to the deposition
or condensation of electrode or getter material.
In addition, this lower portion of the glass mem-
ber serves conveniently as a support abutment for
the mica disk 48 and tends to make the internal
electrode structure more rigid.

It will be understood that the envelope 46 in
addition to the electrodes 4, {2 and (4, may con-
tain other cooperating electrodes such as an
aznede (not shown) suported within the envelope
in any suitable manner. If desired, the envelope
may perform the function of any of the electredes
when suitable and well-known connections are
made. It is alse apparent that in this figure,
the metal wall portion which forms the com-
partment 47 serves as an electrostatic shield or
screen between the upper end of the leading-in
conductor {5 and the exterior surface of the
anode. This shielding or screening function of
the inner eylindrical portion of the member 46
has been described and the structure based
thereon claimed in my Patent No. 2,095,302.

Referring to Figs. 10 to 13 inclusive which show
successive steps in the fabrication of still other
forms of the improved seal, reference character
8! designates a piece of glass tubing having an
internal bore of considerably larger diameter
than the size of the conductor {5 and an exterior
diameter of approximately the same size as the
internal diameter of the eyelet shown in PFig. 12.
By placing the tubing 51 and the conductor 15 in
a rotating fixture or jig similar to member 35 in
Fig. 4 and heating the lower end of the tubing by
a gas flame as indicated by the nozzle &1, the
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and form a fairly thick globule of glass (as shown
in Fig. 11) which is hermetically sealed to the
conductor. The glass member and conductor
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may then be placed on top of an eyelet 32 as
shown in Fig. 12, and it has been found that when
a high frequency coil 52 of any suitable type is
placed over the eyelet so as to heat the latter, the
tubing 61 will drop into the interior of the eyelet
and the glass will spread itself to form a hermetic
seal between the glass and the eyelet material.
After a little experience, and when the proper
dimensions are given to the tubing 51 and the
eyelet 32, it is possible to produce a seal in which
the glass member 5 extends for only a limited
distance into the eyelet 32 leaving a sleeve-like
projection extending out of the eyelet, as seen
more clearly in Fig. 13, to provide a long leakage
distance or path between thz conductor 15 and
the projection and hence, between the conductor
and the eyelet. The annular space thus cbtainei
is the result of having the internal diameter of
the tubing 51 much larger than the conductor {5.
The lower end of the member §{ may also be pro-
vided with an annular space or groove, if ds-
sired, to reduce surface leakage.

Figs. 14 and 15 show various ways of securing
the eyelet 32 of the seal illustrated in Fig. 13, to a
metal header. Thus in Fig. 14, the eyelet is
welded or otherwise secured to the upper side of
the flat portion of the header while in Fig. 15,
the eyelet is welded or otherwise secured to the
under side of the flat portion of the header.

Fig. 16 shows the application of the seal illus-
trated in Fig. 13 to a support member which is
insulated from the metal header. In this figure,
numeral 53 designates a metal rod or upright
which may constitute part of a frame for sup-
porting an electrode. The rod 53 is embedded in
the glass mass so that it stops short of the lower
surface of the glass mamber 51, and is not only
insulated from the header 3 but is also hermeti-
cally sealed to the eyelet.

Figs. 17 to 20 inclusive show the application of
the improved seal to a structure in which the
glass member is sealed directly to the header or
other metal portion of the envelope. A seal of
this character is fabricated, first by assembling
the glass tubing 54 and a leading-in conductor {85,
the member 54 having a bore which is consider-
ably larger than the conductor. The assembly
may then be placed in a rotating jig or fixture
and a gas flame indicated by the nozzle 41 played
on the mid-section of the glass tubing 54 while
the assembly is being rotated to cause the glass
at the center to move radially inwardly and effect
a seal with the conductor 15 and to move out-
wardly to form a bulge as indicated by the ref-
erence character 55 in Fig. 18. The glass mem-
ber and the metal conductor secured thereto may
then be placed in an opening provided in the
metal header 3 for sealing thereto. At the open-
ing, the header is provided either at the upper or
the lower surface with a lip indicated by reference
character 56 so as to provide an extended sealing
surface. When a gas flame from the nozzles 41
impinges or strikes the metal header (see Fig. 19),
the glass will move downwardly through the open-
ing in the metal header, carrying with it the con-
ductor 15. In order to control and regulate the
distance that the glass member 54 is lowered
during this operation, a fixture consisting of a
block of metal 51 may be provided within the
header and having a flat surface located at the
correct distance below the header. Thus, as the
glass member moves downwardly through the
opening during the heat treatment, its lower sur-
face or edge will abut the upper or flat surface of
the fixture 51. The finished seal fabricated under

5

these conditions is shown in Fig. 20, and it is ap-
parent that the conductor 15 is hermetically
secured to the glass member 54 and the latter, in
turn, is hermetically sealed to the metal header
3. Inasmuch as the gas nozzle 41 is directed to-
ward the mid-section of the tubing 54 instead of
the end portions, so as to leave an extended leak-
age path between the conductor 15 and each end
of the glass member 54, these spaces are carried
through the subsequent heating process shown
in Fig. 19 and remain in the final seal as illus-
trated in Fig. 20. In the seal shown and de-
scribed in Figs. 17 to 20 inclusive, no eyelet is
necessary because the glass contacts directly with
the header member 3. In view of the fact that
the header member is constituted of metal of
considerable thickness, the matter of thermal
expansion between the contacting glass and metal
parts must be considered. Examples of suitable
materials have been given hereinbefore.

It is apparent that all of the seals shown and
described may be made by automatic machinery,
on a quantity production basis and hence at rela-
tively low cost. These conditions are all neces-
sary if a satisfactory seal, suitable for metal radio
receiving tubes is desired, although it will be
understood that the improved seals are not Iim-
ited to small tubes. The various processes in-
volved in the fabrication of the respective seals
are not critical and yet a most effective seal from
the hermetic standpoint and from the standpoint
of increased electrical leakage distance may be
produced. The eyelet form of seal as illustrated
in Figs. 4 to 16 inclusive is particularly advan-
tageous in the fabrication of all-imetal tubes in
that the seal including the eyelet may be made
complete in itself, apart from the metal header
or other metal portion of the envelope and then
readily secured to the metal envelope.

The following claims are directed mainly to
the provision of means for increasing the leakage
distance between a lead-in conductor and the
metal parts of an associated eyelet seal. Addi-
tional claims on the species shown in Figs. 19
and 20 are contained in my divisional applica-
tion Serial No. 133,850 filed March 30, 1937. Such
claims are directed to the methed and product of
the method which comprises perforating a metal
wall; extending the metal around the opening
thus formed to provide an integral eyelet, and
supporting a lead-in conductor within said eye-
let by means of a fused vitreous material.

What I claim as new and desire to secure by
Letters Patent of the United States, is:

1. An electrical device having an enclosure
which includes a metal wall portion, a metal cyi-
inder secured at one end to the said wall por-
tion, a lead-in conductor extending into the en-
closure through said cylinder, and insulating ma-
terial between the cylinder and conductor and
sealed thereto, the length of the seal between
said material and cylinder being less than the
length of the cylinder so that the end of said
seal nearer the joint between the cylinder and
the metal portion of the enclosure is appreciably
spaced from said joint, and said insulating mate-
rial extending beyond the edge of the cylinder at
the opposite end from said joint and terminating
in a non-planar surface of such character as
substantially to increase the length of leakage
path between said conductor and said cylinder.

2. An electrical device having an enclosure
which includes a metal wall portion and a metal
eyelet secured at one end to such portion, a lead-
ing-in conductor extending into the enclosure
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through said eyelet, a body of glass between said
conductor and said eyelet and sealed thereto,
the length of the seal between the glass and the
eyelet being appreciably less than the length of
the eyelet so that said seal is spaced from the
Joint between the eyelet and the metal portion
'of the enclosure, and the glass being provided at

- the end remote from said joint with a curvilinear

surface of such dimensions as materially to in-
crease the leakage distance between the conduc—
tor and the eyelet.

3. An electric discharge device comprising an
envelope containing an electrede, said envelope
including a metal porticn and a cylindrical eyelet
having an integral flange at one end, there being
a fused metal joint between the said metal por-
tion of the envelope and the said flange, a con-
ductor passing through said eyelet and connected
to the saild electrode, insulating material con-
sisting of glass interpcsed between the said eyelet
and conductor and sezaled thereto, said material
hsaving o protuberant portion which exiends be-
yond the end of the eyelet opposite from the said
flange fo increase the leskage distance between
the eyelet and conductor and the length of the
seal between said insulating meterial and eyeles
being less thian the length of the eyelet whereby
said seal is appreciably dispiaced from said fused
metal Joint.

4, A her ic seal for a lead-in conductor of
an elecmcaﬂ device, said seal comprising g cylit-
drical eyelet surrounding said conductor, & giass
member between the conductor and the syeiet
and sealed thsrato, said glass member including s
sleeve-like portion extending axially from one
end of the member and providing an annular
space befween the said slesve-like portion and
the conductor and o se?ond aunular space be-
wween such portion mﬁ fhe cyelet.
for & lead-in conducior of

5. A hermetic sesl fo
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an electrical device, sald seal comprising a hollow
metal cylinder surrounding said conductor and
secured at one end to the envelope of the sald
device, a glass member between the conductor

end said cylinder and sealed thereto, said glass -

member having a palr of sleeve-like projections
which extend in opposite directions from the ends

of the member and which provide annular spaces .

between the projections and the conductor.

6. A hermetic seal for a leading-in conductor
of an electrical device, said seal comprising a
hollow metal cylinder surrounding said conduc-
for and secured to the envelope of the device, a
glass member between the conductor and cyl-
inder and sealed thereto, said glass member hav-
Ing pertions which extend beyond hoth ends of
the cylinder, one of said portions terminating in
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a curvilinear protuberance of greater diameter -

than the cylinder and the other portion terminat-
ing in a sleeve-like projection providing an an-
nular space befween the projection and the
conductior.

7. An electric discharge device comprising a
metal envelope and containing a plurality of
electrodes, & disk of insulating material for spac-
ing the electrodes, leading-in conductors for said
electrodes, and means for insulatingly sesling one
of said conductors in the envelope, and means
Including o metal cylinder surrounding the con-
ducmz and secured to the envelope, and a hody

glass belween the cylinder and the conductor
'md sealed thercto, sald -hody of glass having
portions which extend beyend hoth ends of the
cylinder, one of said portions terminating in a
curved aurrace and the other of said portions
teerainating in 2 projection which provides an
annular gr oove betwesn the projection and the
conducior, said prejection being adapted to serve
25 a support for gaid disk
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