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1

General

The present invention is directed to electrical
crystal contact devices. More particularly, the
invention relates to electrical crystal contact
devices of the kind comprising an element of
semiconducting. ecrystalline material co-operat-
ing with at least two metallic contact members
or wires which each makes substantially point
contact therewith, the element and the contact
members preferably being housed in a suitable
protective container.

Tlectrical crystal contact devices of the type
which include two contact members having two
contact points in spaced engagement with the
surface of the crystalline element are known in
the art and are frequently used for amplification
of electrical signals. For certain applications of
these devices, such as transistor-type repeaters,
the spacing of the points of contact substantially
affects the repeater characteristics. Accordingly
this spacing must be accurately determined.
Heretofore it has been. relatively difficult to
construct such devices in a manner which lends
itself to the use of inexpensive mass-production
techniques and yet which provides an accurate
predetermined spacing of the points of contact.

Tt is an object of the present invention, there-
fore, to provide a new and improved electrical
crystal contact device which avoids the above-
mentioned disadvantage of prior such devices.

Tt is another object of the invention to provide
an electrical crystal contact device which has
an accurate spacing between the contact points
engaging the semiconducting crystal of the de-
vice and yet which is relatively inexpensive to
manufacture.

Tn accordance with a particular form of the
invention, an electrical crystal contact device
comprises a body of insulating material, and at
jeast a pair of wires supported in substantially
parallel relation and with a predetermined sub-
stantially uniform spacing therebetween by that
body at at least two spaced points along the length
of each of the wires. The contact device fur-
ther includes 2 resilient member, a terminal, and
a crystalline element in engagement with the
terminal and maintained in contact by the mem-
ber in yielding, engagement with a small portion
of the outer peripheral surface of each of the
wires at a position along the length of and inter-
mediate the ends of each of the wires.

For a better understanding of the present in-
vention, together with other and further objects

- thereof, reference is had to the following deserip~
tion taken in connection with the accompanying
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drawing, and its scope will be pointed out in the
appended claims.

Referring now to the drawing, Fig. 1 is an en-
larged perspective view of an electrical crystal
contact device in accordance with the present
invention; Fig. 2 is a sectional view of the device
of Fig. 1 taken along the line 2—2; Fig. 3 is an
enlarged perspective view of a crystal contact
device in accordance with a modified form of the
invention; Fig. 4 is a sectional view taken along
the line 4—4 of Fig. 3; and Figs. 5-7, inclusive,
are enlarged perspective views of additional
modications of the present invention.

Description of Fig. 1 contact device

Referring now more particularly to Fig. 1
of the drawing, the electrical crystal contact
device thereof comprises a body such as a rec-
tangular block | of insulating material such as
ceramic or synethic resin plastic. At least a pair
of wires 2, 2 are supported in substantially par-
allel relation and with a predetermined spacing
therebetween by the block | at at least two
spaced points along the length of each of the
wires. An extremely quick and economical way
of securing the wires 2, 2 to the block 1 to produce
o substantially uniform spacing between the wires
comprises winding at least two turns of wire
around four adjacent sides of the block and se-
curing at least two of those turns in position on
5 flat surface 9 of the block by means of small
patches 3, 3 of insulating cement. These patches
preferably have a small separation therebetween
and may be positioned near opposite edges 10, 10
of the block . The cement patches 3, 3 pref-
erably engage corresponding spaced points along
the length of each of the wires 2, 2. The turns
of wire mentioned above are preferably wound on
the block 1 by any suitable coil- or grid-winding
machine, thus not only assuring a very accurate
spacing between convolutions but also accom-
plishing this operation in a manner which lends
itself to inexpensive mass-production techniques.
1t may be stated, by way of example, that the
wires 2, 2 may have 2 diameter of 0.05 millimeter
and that the longitudinal axes thereof are spaced
0.1 millimeter apart. To avoid any discrepancies
in pitch which may occur with reference to the
few turns near the beginning and the end of a
winding, it is preferable to wind more than two
turns on the block 1. ]

All of the turns which were wound on the block
{ are next severed near the edges 10, 10 and then
removed from the block so that only the two
wires 2, 2 remain secured thereto by the cement
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paiches 3, 3 as represented in Fig. 1. Two ad-
jacent ends of the wires 2, 2 preferably extend
a small distance beyond the block to facilitate
their connection in a suitable electrical circuit
(not shown),

The electrical crystal contact. device also in-
cludes a crystalline element 4 maintained in con-
tact with a small portion of the outer peripheral
surface of each of the wires 2, 2 at a position
along the length of and intermediate the ends of

each of the wires, preferably, intermediate the

cement patches 3, 3. This. erystalline element
may comprise a suitable material such as germa~
nium and may have a substantially conical tip,
as represented in Figs. 1 and 2, for engagement
with the intermediate portions of the wires 2, 2.
The crystalline element 4 effectively will have g
point of contact with each of the wires 2, 2 and
the distance between these two points of contact
on the crystalline element will be slightly less
than the distance between the. longitudinal axes
of the wires. It will be manifest that this. dis-
tance can be accurately determined. for a. given
cone angle and a diameter of wire..

The crystalline element. 4 is. preferably main-
tained in a-suitable.protective container (2. which
may have an aperture therein fo. receive s. con-
ductive support 13, the inner end of which is
secured to the crystalline element 4. A resilient
member, such as a.leaf spring 14; may be secured
to the container 12 and arranged. to engage one
end of the support (3 to maintain the crystalline
element in yielding, engagement with, two. points
on the periphery of the wires 2, 2. The mem-
ber t4 may also serve as one of the terminals of
the electrieal: crystal contact device. for connect-
ing it in circuit with suitable electrical apparatus.
It will be clear-that the: cement. patches: 3, 3 on
opposite: sides of the points. of contact. of the
crystalline element. 4 with the wires. 2, 2. are
effective to: prevent the forece: exerted by the
member {2 from: spreading: the. wires 2, 2, thus
assuring an. accuzate. spacing between. the wires
at all times.

Deseription of Fig. 3 embodiment

Referring, now. to. Figs, 3. and 4.of the drawing
there is represented. a. modified form of an elec-

trical erystal contact device which is similar to
that illustrated in. Fig. 1 of the drawing. Ac-

cordingly, corresponding elements will be identi- *

fied by the same reference numerals. In the Fig.
2 embodiment of the invention, the block of insi-
lating material. | is. provided. with a graove. |5 of
rectangular cross section extending across. the
face 8.
opposing - side walls. thereof have a. predeter-
mined spacing. The wires 2, 2. are secured. in
substantially parallel, relation. within. the groove
and against. the opposing side walls. thereof by
insulating cement patches. 8, 3 at at least two
spaced. points. along the. lengths of the wires.
The crystalline. element 4 and its conductive
suppert L3 may be positioned. with relation to
the wires 2, 2 as. described: above in connection
with the Fig. 1 device. It will be clear that
while the Fig. 3 device assures. accurate. prede-
termined spacing. between the wires. 2, 2 of the
devies, the constryction. of the latter does not
as raadily lend itself to mass-production methods
as does the device previously described,

Description of Figs. 5, 6 and. 7 devices;

It will be understood: that: the crystalline. ele-
ment engaging the: pair of wites of: the: crystal
contact device may take: forms: ather than the.

The:-groove. 5 is so. dimensioned that the #°
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conical form considered in connection with the
previously. described figures of the drawing.  For
example, Fig. 5 illustrates a crystal contact de-
vice employing a crystalline element having a
knife edge portion 16. The sharp edge thereof
effectively makes a point contact with each of
the wires 2, 2. The longitudinal axes of the
wires 2, 2 preferably are substantially perpen-
dicular to the plane of the knife edge portion 8.

Fig. 6 illustrates a modified form of the in-
vention wherein the crystalline element has a
substantially hemispherical tip (1, and Fig. 7
represents. a still further modification wherein
the erystalline element has a thin planar tip 18
engaging the wires 2, 2 in the manner previously
described.

From the foregoing descriptions of the vari-
ous embodiments of the invention, it will be clear
that an electrical erystal contact device empody -
ing the present invention is relatively simple in
construction, inexpensive to manufacture and yet
is characterized by the accurate spacing between
the points of contact of the crystalline element
and. the two wires which are utilized to connect
& portion of the device in an electrieal eircuit,

While there have been described what are at
present considered to be the preferred embodi-
ments of this invention, it will: be obvious to those
skilled in the art that various changes and modi-
fieations may be made therein without depart-
ing from:the invention, and it is, therefore, aimed
to cover all such changes and modifications as
fall within. the true spirit and scope of the in-
vention.

What is claimed is:

L. An electrical crystal contact. device com-
prising:. a. body of insulating material; at least
g pair of wires supported in substantially parallel
relation and with a predetermined spacing there-
between: by said body at at least two spaced
points along the length of each of said wires;
a.terminal; and a-erystalline element in engage-
ment. with said terminal and: having a substan-
tially  conical tip maintained in contact with a
small portion of the outer peripheral surface of
eaeh: of said wires at a position along the length
of" and intermediate the ends. of each of said
wires.

2. Anelectrical erystal contact device compris-
ihg' & body of insulating material; at least a pair
of” wires supported in substantially parallel re-
lation and with a predetermined spacing there-
between by said body at at least two spaced
beints: along the length of each of said wires; a
terminal; and g crystalline element in engage-
ment with said terminal and having -a substan-
tially hemispherical tip maintained in contact
with a small portion of the outer peripheral sur-
face of each. of said wires at a position along the
length of and intermediate the ends of each of
said wires.

. 3. An electrical crystal contact device compris-
ing a body of insulating material; at least a pair

_of wires supported in. substantially paralle] re-

lation. and with a predetermined spacing there-
hetween by said body at at least two spaced points
along the length of each of said wires; a termi-
nal;. and. a erystalline element. secured. in elec-
trical engagement with said.terminal and. having
a.thin planar tip maintained in- contact with a
small portion of the outer peripheral surface of

. each of said wires. at a bosition along. the length

ofand intermediate the ends of each of said wires.
4 An. electrical erystal contact device com-
prising: & bady- of insulating material; at least
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a pair of wires supported in substantially parallel

relation and with a predetermined substantially

uniform spacing therebetween by said body at at
least two spaced points along the length of each
of said wires; a resilient member; a terminal;
and a crystalline element in engagement with
said terminal and maintained by said member
in yielding engagement with a small portion of
the outer peripheral surface of each of said wires
at a position along the length of and interme-
diate the ends of each of said wires.

5. An electrical crystal contact device com-
prising: a block of insulating material having a
substantially flat face and a groove of rectangu-
lar cross section extending across said face, the
opposing side walls of said groove having a pre-
determined spacing; at least a pair of wires se-
cured in substantially parallel relation within
said groove and against said opposing side walls

. thereof at at least two spaced points along the

length of each of said wires; a terminal; and
a crystalline element in- engagement with said
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terminal and maintained in contact with a small
portion of the outer peripheral surface of each
of said wires at a position along the length of
and intermediate the ends of each of said wires.

EMRYS GWYNNE JAMES.
AUBREY OSCAR EDGAR LINDELL.
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