
1,001,841        the bead 20, or it may be butted against  photocell which
is of more rigid construc-       the bead, optimum rigidity obviously being
tion than photocells heretofore proposed or obtained in the latter case. To
afford some  known, and which will not be adversely        protection for
the crystal 30 during fabrica-  affected by vibration or shock an encapsu-
5  tion, the assembly may be dipped in a clear  lated electronic device in
which a crystal is  70        epoxy resin, although it should be noted that
more rigidly supported than in heretofore        this resin is not needed
for the hermetic  proposed or known constructions; reduction        seal.
The assembly of the glass bead 20,  in the cost of manufacture of
photocells by        the photosensitive crystal 30 and the lead
simplifying the fabrication procedure, using    10  wires 28 and 29 are
then inserted into the  less expensive components, and reducing  75
glass tube 25 and the photosensitive crystal  waste, and a better method of
encapsulating        30 is positioned so that the lens 24 focuses  the
light sensive crystal of a photosensitive        on it. If the lenses are
of relatively uniform   device.        shape, the assembly may be inserted
all the    15 way into the tube until the crystal 30 en-    WHAT WE CLAIM
IS: -         gages the lens 24, no focusing being necessary.    1. A
method of manufacturing a glass-  80         The interior of the tube may
be then flushed  enclosed semiconductor device comprising the         out
with inert gas and the glass bead 20  steps of closing one end of an
elongated glass         sealed to the side walls of the glass tube 25
tube, attaching at least two lead wires to a    120  and to the lead wires
28 and 29, encapsulat-  semiconductive crystal, providing a glass bead
ing the photosensitive crystal in the glass tube  which has a length at
least five times its dia-  85         and providing the structure shown in
Fig. 8.  meter, threading said leads wires through         This sealing
operation is performed by direct-  spaced holes extending axially through
the         ing a flame against the assembly at about an  glass bead,
inserting the crystal and glass    25  area 31 while the assembly is
rotated. A   bead into the open end of said elongated
glass-to-glass seal is thus provided between  glass tube with said crystal
leading to dis-  90         the bead 20 and the tube 25 and a glass-to-
pose same adjacent the closed end of said         metal seal is provided
between the bead 20  tube and closely spaced, relative to the length
and the lead wires 28 and 29. A true her-  of the glass bead, from the
glass bead, and     30  metic seal is thus provided for the photocell
applying heat to the elongated glass tube         assembly since it is not
necesasry to rely  and the glass bead adjacent said open end  95
upon an organic sealing compound such as  to seal said glass bead to said
elongated         epoxy resin. For maximum rigidity, the length  glass tube
and to said wires.         of the glass bead 20 should be much greater
2. A method according to claim 1 in which     35  than the distance between
the glass bead 20  said one end of the glass tube is closed to          and
the crystal 30, and the glass bead 20  form a lens and said crystal is
photosensitive, 100          should have an axial length many times
whereby the device is photosensitive.          greater than its diameter.
In this embodi-    3. A method according to either preceding          ment
of the invention, the axial length of  claim, including forming said glass
bead by      40  the bead 20 is of the order of five times  slotting a
glass cane with axial slots, insert-          the diameter, as best
illustrated in Fig. 8.    ing the slotted glass cane into a second glass
105            The construction shown in Fig. 8 pro-  tube which fits
around said glass cane, re-          vides a rigid photocell which is able
to with-  drawing the resulting assembly of said glass          stand the
shocks and perform normally under  can within said second glass tube into a
long,      45  conditions of severe vibration such as it may  thin glass
rod, and cutting a length of said          receive in space exploration
equipment as  rod to provide said glass bead with said  110          well
as in critical industrial controls. The  holes running axially along its
length.          elimination of the expensive Kovar sleeves not    4. A
method according to claim  2 or      only reduces the cost of manufacture,
but also  claims 2 and 3, and including positioning      50  makes possible
a more reliable hermetic seal  said crystal so that said lens focuses on
said          than that obtained with Kovar sleeves. The  crystal.
115          cost of manufacture is further reduced by    5. A
glass-enclosed semiconductor device          the fact that the lens 24 is
tested prior to  comprising an elongated glass tube, a semi-          the
encapsulation of the photosensitive crystal  conductor crystal positioned
in and at one end      55  together with the glass bead and lead wires,  of
said tube, an elongated glass bead sealed           thus eliminating many
waste operations in  to the walls of and closing off the other end  120
those units in which the lens is found to be  of said tube, and lead wires
attached to said           defective.
crystal, said lead wires passing through and             The above
described invention is applic-  being sealed to said glass bead, and the
60  able to photovoltaic cells as well as photo-  length of the latter
being much greater than           conductive cells and it is also
applicable to  the distance between it and said crystal and  125
some transistor constructions, and other kinds  being at least five times
its own diameter.           of diodes.
6. A device according to claim 5, wherein             Among the advantages
of the present in-  a lens is on said one end of said tube and
vention is that, it provides an improved  said crystal is photosensitive
and is positioned          4
1,001,841        at the lens, whereby the device is photo-  substantially
as hereinbefore described with       sensitive.
reference to and as illustrated in Fig. 8 of         7. A  glass-enclosed
semiconductor device  the accompanying  drawings.       when manufactured
by the method of any   5  of claims 1 to 4.       8. A  method of
manufacturing  a glass           H. D. FITZPATRICK & CO.       enclosed
semiconductor device substantially                Chartered Patent Agents,
as hereinbefore described with reference to        3 Gray's Inn Square,
London, W.C.1,       the accompanying drawings.
and   10    9. A  glass enclosed semiconductor device               94 Hope
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