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[57] - ABSTRACT _ U _ 

A metal-to-ceramic leadthrough with the use of'glass 
like material and an aperture having a narrow portion 1 
which changes in a ‘step-‘wise manner into a widened 
portion, the gap between the conductor and the wall 
_of the narrow portion being filled entirely-with glass-. 
like material and the bottom of the wide portion of the 
aperture being covered with a thin layer ‘of glass-like 
material .which formsa meniscus against'the conduc 
tor and the inner wall of the wide portion of the ‘aper 
ture. - ' > ' ' ' ' ‘ 

2 Claims, 1 Drawing Figure 





' -. ‘The glass-like material preferably 
composition‘: ' r . 

-. v 1 

‘ METAL-TO-CERAMIC LEADTHROUGH 

The invention relates to‘ a metal-to-ceramic lead 
through, inparticular a liquid-tight or vacuum-tight 
leadthrough, in which a metal conductor is secured by 
means of a glass-like material in a ceramic wall having 
a thickness of more than 2 mm while using an aperture 
having a stepwise-widened portion. The invention re— 
lates in particular to such a leadthrough of a conductor 
having a coefficient of thermal expansion lower than 
that. of the ceramic portion, for‘ example, a conductor 
consisting of molybdenum. 

' Such a leadthrough is known from the US. Pat. No. 
' 3,545,950.>ln this patent the wide portion of the aper-v 
ture is ?lled by means of a member consisting of a 

' glass-like materialwhich has a cavity on its upper side.v 
By accurately ‘controlled heating it.is_ achieved that the . 
glasslike material softens in such manner as to adhere 
to the conductor andto'the inner wall-.ofthe widened 
portion of the'ap'erture but without a- menisc'us being 
formed against the- metal surface and without the gap 
between the conductor and the inner wall‘of the narrow 
portion of the aperture being filled. The glass-like ma- ' 
terial may thus not becomethin-liquid. 

It has been found, however, that as-a result of'such 
a large accumulation of glass-like material in the wide 
portion‘of the'aperture, cracks can occur in the glass 
like“ material during cooling after softening said mate~ , 
rialQThis is the case also if a conductor is ‘secured in a 
wall having a thickness of more than 2 mm by means 
of a glass-like material while using a narrow aperture 
having a constant diameter. 1 7 

It has been found that the said difficulty can be 
avoided entirely in a metal-to-ceramic leadthrough‘in 

' ~ which a metal- conductor is. secured inan aperture of a 
ceramic wall having a thickness of more than 2 mm by 

- means of glass-like material, which aperture consists of 
a narrow portion which changes step-wise into a wider 
portion,- it, according totheinvention, the quantity 'of ' 

' _ glass-like material is chosenand provided in such man 
her and is heated to such a high temperature that the 
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37 percent by weight MnO, 
' 50 percent by weight SiOz 
13 percent by weight M203. 7 l- 3 
Melting is carried out at l,300°C for 10 minutes. The 

conductor may consist of molybdenum 
sary for certainv applications. ‘ ' 

ln metal-to-ceramic joints it is known to use aper 
,tures which are widened in a step-wise manner, for‘ex- ' 
ample, from the US.‘ PatwNo. 3,385,6l8 in which a . 
metal solder-is used which forms a meniscus against the 
conductor and a thin layer on the bottom of ‘the wide 

' portion. in this case, however, the gap between the 
conductor'and the inner wall‘of the narrow portion of 

. the aperture must remain ‘free from soldering material 
so as to be able to compensate for the differencein co- . ' 
efficients in thermal expansion between metal and ee 

20 

ramic. The widened portion of the aperture serves to be 
able to metallize the whole surface and to be able to re 

. move said metal layer afterwards from the upper sur 
face, thefmetal layer on the bottom of the widened por 

' tion of the aperture being maintained which is neces 
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sary to cause the metal solder to flow. _ 

in the US. Pat.‘No. 2,731,578 the widened aperture 
is provided so as to obtain an insulation vpath between 
the metallized surface of the ceramic part and the lead? -' 
through conductor.- In British Pat. No.v 522,217 the wid 
ened portion of the'aperture is provided so as to be able ' - 

_ to'connect'any contact members tothe leadthrough 
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glass-like ‘material has entirely ?lled'the gap between ’ 
' the'conductor' and the inner-wall of thenarrow portion 
of the aperture, but ‘has formed a' comparatively thin 
layeron the bottom-of the wide portion of the aperture, 
said thin layer forming ameni'scus both against the con 
ductor and against the'inner wall of the wide portion of 
the aperture. The length of the narrow portion of they 
aperture may preferably be equalto that of the wide 
portion but must at least be‘ so large that‘ the desired 
seal isyobtained but may atmost not exceed approxi-' 
mately 2 mm, so as to avoid'cracking of the-glass-like 
layer during cooling after melting thereof or afterwards 
during operation.v Since the thin glass-like layer forms 
a meniscus on the bottom of the wide portion of theap 

} erture. against the metal s‘urfaceand against the inner 
wall of said portion of the aperture, it has-been found 
that in this case also no cracks are formed while asuf? 
cient mechanical‘ rigidity is obtained. The thickness of 
the glass-like layer on the bottom of the wide portion 
of the aperture is from lOO‘ to 1,000 is,‘ which layer I ' 

: forms ‘a meniscus‘towards the edge of the conductor 
and towards the inner wall of the aperture. The diame 

_ vter of thewide portion of the aperture is preferably 
three to four times as large as the diameter. of the nar 
row portionj ' - ' 7 g ' ' . 

has the‘following 
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conductor. When using metallic soldering material, 
however, the circumstances‘ are quite differentfrom. 
those occuring when a glass-like material is used.'_ 7 
The invention ‘will be described in greater detail with 

reference to ‘the accompanying drawing, the FIGURE 
of which shows a metal-to-ceramic leadthrough ac-- _ 

_ cording to the invention. ' _ ' i ' ‘ 

Reference numeral l in the FIGURE denotes a ce- - 
ramic wall of 4 mm thickness‘through which a molyb 
denum conductor 2:having'a diameter ‘of 1.5 mm is 
passed. The aperture in" the wall 1 has a narrow portion 
3 having a diameter of l'.6 mm and a widened portion 
4 having a‘diameter ‘of 6 mm. The gap between the'con 
ductor 2 and the inner wall of the-portion 3 of the aper 
ture is entirely/?lled with glass-like material 5 of the 
above-described composition. the bottom of the por-' :’ 
tion 4 ofthe aperture is covered with ‘a layer "6' of'the 
glass-like-material ‘5. The thickness .‘of the layer 6' may 
be from 100 to l,000 it. The layer 6 forms a meniscus 
7 both on the metalsurface of the leadthrough conduc- . 
tor 2 and on the inner wall 8 of the portion 4 of the ap-_ 
erture. After placing the conductor 2 in’ the aperture, ‘ 
the suspension is provided on the'bottom of the wide v 
portion '4. Melting occurs in a reducing atmosphere at 
a temperature of l,_300°C for 10 minutes, the layer 6 
with the meniscus7 being formed and the gap between 
the conductor 2 and'th‘e inner wall of the aperture 3' 
being ?lled. Since the‘ way of heating is not critical, a 
ceramic wall having a large number of leadthrough 
conductors may be heated in a furnace in which all the 
conduetorsare. sealed simultaneously. . -_ 

Metal-topceramic' leadthroughs according to the in 
' vention have proved particularly suitable; for use in .dig 

' ital light de?ection systems whichare provided in a ee 
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ramic vessel, said vessel being-filled with-liquid and the‘ > . 
leadthrough conductors consisting'of ‘molybdenum. 
" What'is claimed is: v ’ 

_ l. A metal-to-ceramic leadthrough, comprising: a ce- ' 
ramic wall portion that has a‘thickness of more than 2 . 

which is neces-, 
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mm and that includes an aperture comprising a narrow 
portion which changes in a step-wise manner into a 
wider portion, said narrow portion having a length that 
is at most about 2 mm; a metal conductor disposed in 
said aperture and spaced by a gap from the aperture 
wall; and a‘ body of glass-like material disposed at and 
‘entirely ?lling the gap between the conductor and the 
inner wall of the narrow portion of the aperture, said‘ 
body forming a relatively thin layer on the bottom of 
the wide portion of the aperture and said thin layer 
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4 
forming a meniscus both against the conductor ‘and 3 
against the inner wall of the wide portion of the aper 
ture, said conductor consisting of a material having a - 
coefficient of thermal expansion which is lower than 
that of the ceramic portion. '’ I - 

2. A metal-to-ceramic leadthrough as in claim 1, 
wherein said conductor material consists essentially‘ of 
molybdenum. 

* *' >l< * * 
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