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1 
This invention relates to novel compositions 

useful for potting or embedding electrical ap 
paratus. 
The novel compositions of the present inven 

tion are particularly adapted to the potting of 
mechanically delicate and chemically sensitive 
apparatus such as germanium point contact rec 
ti?ers and transistors. Such point contact rec 
ti?ers or transistors may be made up of a body 
of germanium, or silicon, to which one or more 
electrical contacts are made by means of ?ne 
pointed wires, held frictionally, or otherwise, 
against the body. Since displacement of these 
wires on the surface of the body may result in 
defective or inoperative devices, it is necessary 
that some means be employed to prevent such 
displacement by the jarring incident to manu 
facture and handling. 

In order to protect these devices, it is common 
to embed the contact wires and at least the con 
tact surface of the body in a suitable material 
which will lessen the chance of damage upon 
jarring. This is commonly accomplished by en 
closing the device in hollow container and ?lling 
this container with the potting material. 
There is a de?nite combination of properties 

which must be possessed by such a potting mate 
rial. In view of the delicacy of the apparatus, the 
potting material must be capable of being reduced 
to a highly fluid state upon being heated to a 
moderately elevated temperature so that it can be 
poured into the container and caused to ?ll all 
the space in and around the device quickly and 
without the application of pressure. It must 
harden to a non-?uid state upon cooling to 
ordinary temperatures and must do so without 
setting up objectionable mechanical stresses 
which would tend to injure the device. It must 
be capable of withstanding the entire tempera 
ture range to which the device will be subjected 
in normal use, as from -—40° C. to +85° C., with 
out cracking, flowing or setting up undue me 
chanical stress. It must be as chemically inert 
as possible so that it will not exert a corrosive or 
otherwise degrading action upon the device. It 
must be chemically and physically stable through 
out the life of the device. It must, moreover, not 
possess adverse electrical properties, such as ex 
cessive surface or volume current leakage due to 
electrolyte impurities. 
The potting compounds of the present inven 

tion possess this requisite combination of prop 
erties to a greater degree than any material hith 
erto suggested for this purpose to applicant’s 
knowledge. These compounds are, at ordinary 
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temperatures, gels of normally solid ethylene 
polymers (polyethylene) in a normally liquid 
butene polymer (polybutene, or particularly 
polyisobutylene) . 

Since these potting compounds are true gels 
and, therefore, possess ?nite static shear 
strengths, they will not ?ow except upon the ex~ 
erting of a ?nite pressure, as contrasted with ex 
tremely viscous liquids which, although giving 
the appearance of rigidity, nevertheless have the 
zero static shear strength which is character 
istic of liquids and, therefore, flow under in 
?nitesimal pressure if given su?icient time. 
These potting compounds may be contrasted 

with solids, on the other hand, in that they are 
soft and plastic and are, therefore, much more 
readily and permanently deformable under stress 
so that they do not set up undesirable mechanical 
strains and do not crack with temperature 
change. ‘ 

Although these potting compounds are non 
?uid gels in the normal operating temperature 
range of the electrical apparatus, they are readily 
reduced to completely homogeneous liquids of suf 
?ciently low viscosity to permit ready impregna 
tion by heating to a moderately elevated tempera 
ture, such as slightly above 100° C. When these 
homogeneous liquid solutions of polyethylene in 
polybutene are cooled to ordinary temperatures, 
the polyethylene becomes somewhat incompatible 
with the polybutene and small crystallite regions 
of polyethylene are formed throughout the body 
of liquid polybutene. The resultant intermolec 
ular forces between the solid polyethylene and the 
liquid polybutene result in a non-?uid gel. 
The components of the potting compounds of 

the present invention are stable hydrocarbons 
which are available commercially in a form in 
which they are free from electrolyte impurities 
and possess excellent electrical properties. They 
are chemically inert and, therefore, they exert 
no undesirable corrosive effect upon the electrical 
apparatus and they do not degrade even the 
sensitive germanium surface in germanium rec 
ti?ers. ‘ ' . v , ‘ i - , 

Electrical apparatus embodying the potting 
compounds described above is shown in the ac 
companying drawing, which is a front elevation, 
partly in section, of a point contact recti?er. 
In the apparatus shown in this drawing, a 

wafer l of recti?er material, such as germanium, 
is mounted upon and permanently ?xed to an 
electrically conductive base 2 which is externally 
threaded. The base 2 is screwed into one end of 
an internally threaded container 3. Into the 
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other end of the container 3 is screwed an ex 
ternally threaded, electrically insulating sleeve 0. 
through the center of which passes an electrical 
ly conducting lead 5 on the end of which is 
mounted a pointed contact wire 0 so situated that 
its pointed end makes electrical contact with the 
surface of the wafer i . ' 

The space de?ned by the container 3 and the 
members closing each end is ?lled with the gel 
potting compound 7' described above. This 
potting compound is applied by heating it to a 

' temperature sufficient to convert it to a homo 
geneous liquid and it is poured into the opening 
3 until the space is ?lled. The compound is then 
allowed to cool and to gel to its non-?uid state. 
Devices of this type have been subjected to 

three drops from a height of 60 inches at room 
temperature without injury and have also with 
stood iive cycles from —55° C. to +80° C. without 
injury. 
A very suitable potting gel according to the 

present invention is made up of 7.5 per cent by 
weight of polyethylene having a molecular weight 
of about 12,000, as determined by the Staudinger 
method, 92 cent polyisobutylene having a 
molecular weight of about 3,000 and 0.5 per cent 
of an antioxidant, such as polymerized trimethyl 
dihydroquinoline. This composition is prepared 
by mixing the ingredients together at a tempera- 
ture above the melting point of the polyethylene, 
such as 130° C. to 135° C., until a clear homoge 
neous mass is obtained. ~ ‘ 

Soft gels suitable for the present invention can 
be formed in similar manner from other low 
molecular weight polyethylenes having a molec 
ular weight between 4,000 and 15,000 or prefer~ 
ably between 7,000 and 15,000. Any viscous 
liquid polybutene, as of molecular weight between 
2,000 and 7,000, or preferably between 2,000 and 
5,000, may be used. Particularly when the mix 
ture is to be maintained at elevated temperatures 
in its state in contact with air, it is desirable 
that an antioxidant in suitable amount, as from 
0.1 per cent to 1 per cent be added. . 
The gels of the present invention may be 

formed with widely varying proportions of poly 
ethylene and polybutene. Preferably, the 
amount of polyethylene in the gel is between 5 
per cent and 35 per cent although gels of satis 
factory properties may be produced when the . 
amount of polyethylene is as high as 90 per cent, 
particularly when the lower molecular weight 
polyethylenes are used. The remainder of the 
composition, ‘aside from the antioxidant, if any, 
is polybutene, as discussed above, and therefore 
the proportions of this ingredient vary preferably 
from 65 per cent to 95 per cent, although as little 
as 10 per cent may be present. 
Examples of other of the gels of the present 

invention are one formed from 90 per cent of 
polyethylene of molecular weight of about 4,000 
and 10 per cent of polyisobutylene of molecular 
weight of about 3,000, together with 0.5 per cent 
of antioxidant added to this'mixture, and one 
formed from 60 per cent of polyethylene of 
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molecular weight of about 7,000 and 40 per cent 
of polyisobutylene of molecular weight of about 
3,000, together with 0.5 per cent of antioxidant 
added to this mixture. 
These gels have been described above as applied 

to the potting of point contact translating 
devices. Obviously, their advantageous proper 
ties as set forth above ?t them for the potting of 
other electrical apparatus. 
‘The invention has been described in terms of 

its speci?c embodiments and, since certain modi 
?cations and equivalents will be apparent to 
those skilled in the art, this description is 
intended to be illustrative of, and not to consti 
tute a limitation upon, the scope of the invention. 
What is claimed is: 
1. A composition consisting essentially of a gel 

of between about 5 per cent and about 35 per cent 
of polyethylene having a molecular weight 
between about 4,000 and about 15,000 and the 
remainder a viscous, liquid polyisobutylene hav 
ing a molecular weight between about 2,000 and 
about 7,000. 

2. A composition as described in claim 1 
wherein the composition contains an antioxidant. 

3. A composition consisting essentially of about 
7.5 per cent of polyethylene of molecular weight 
of about 12,000 and the remainder po1yisobuty1~ 
one or" molecular weight of about 3,000. 

4. A composition as described in claim 3 
wherein the composition contains an antioxidant. 

5. A composition as described . in claim 4 
wherein the antioxidant is 0.5 per cent of poly 
merized trimethyl dihydroquinoline. 
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