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LOW INDUCTANCE AND CAPACITANCE ELEC-
TRICAL CARTRIDGE AND METHOD OF MANU-
FACTURE

John E. Steinhelper, Jr., Detroit, Mich., assignor to The
Bendix Corporation, Scuthfield, Mich., a corporation
of Delaware

Filed Oct. 18, 1962, Ser, No. 231,420
3 Claims. (Cl. 317—234)

This invention pertains to a low inductance and low
capacitance cartridge for holding an electrical element
under spring pressure which is constructed to minimize
the effect of the spring inductance and capacitance and
its method of manufacture.

It is an object of this invention to provide a low in-
ductance cartridge for an electrical element such as a
mesa diode which has a symmetrical spring member such
as a bellows spring, for causing a pressure contact be-
tween the electrical element and the cartridge cover which
is -otherwise insulated from the electrical element. Use
of a symmetrical spring member such as a bellows spring
provides a low cartridge inductance, for example a maxi-
mum of two tenths nanohenries, low cartridge capaci-
tance, for example three tenths picofarads, even in an
exceptionally small cartridge such as one having a total
volume of one ten thousandth of a cubic inch. In addi-
tion, such a cartridge is of extremely rugged design.

A further object is the method of fluxing in a sealed
volume wherein hydrogen is used as the flux because
hydrogen vapors are substantially more inert than the
vapors of conventional solder fluxes.

A still further object of this invention is a method of
fluxing in a sealed volume wherein the pressure exteriorally
of the volume is reduced prior to freezing of the solder
so that the contracting vapors inside of the volume do not
create a pressure differential across the freezing solder
which would draw gas through the solder thereby causing
blow holes. :

These and other objects will become more apparent
when a preferred embodiment of this invention is con-
sidered in connection with the drawings in which:

FIGURE 1 is a view in perspective of a preferred
embodiment of this invention;

FIGURE 2 is a section taken at 2—2 of FIGURE
1; and

FIGURE 3 is an elevational view of the bellows spring
used in this invention.

Shown in FIGURE 1 is a perspective view of a cartridge
20 having a cover 22 and a support 23. Cover 22 has
an annular groove 24 formed therein and cover 23 has
an annular groove 25 similar to and opposed to groove
24. Covers 22 and 23 are made of tellurium copper and
are spaced apart by an insulative cylinder 26 which is
soldered at its ends in the grooves 24 and 25. Cylinder
26 in this preferred embodiment is a ceramic material
having approximately 99 percent alumina (Al;O3).

Shown in FIGURE 2 of the drawing is post 27 in
cover 22 which is defined by the inner walls of annular
groove 24 and centrally disposed of support 23 is post 28
which is defined by the inner walls of annular groove 25.

10

15

20

25

30

35

40

45

50

55

60

2

A bellows. spring 29 which is made of gold-plated nickel
is fitted over post 27 and soldered thereto at one end and
has a copper disc 30 soldered to the other end thereof.
In this embodiment the bellows spring 29 has a wall thick-
ness of .0003 inch and is extremely flexible. The spring
29 is perfectly symmetrical about the center line of the
cartridge 20 giving the aforementioned low inductance
and capacitance values.

Post or boss 28 has a gold plate coated or formed
thereon and a silicon die 33 having a mesa 34 is soldered
to boss 28. This places mesa 34 in spring contact with
plate 30 providing an exceptionally low sprung mass on
mesa 30 and therefore any vibration, shock, or acceleration
will not place any large stress or strain on the silicon
mesa 34.

In the manufacture of the above device, a solder
washer is placed in each of annular grooves 24 and 25,
while disc 30 is precoated with solder and the base portion
of die 33 is precoated with solder. The parts are then
assembled and the assembly is placed in a furnace where
the oxygen is forced out by feeding nitrogen into the fur-
nace several times and after each time drawing a vacuum
on the furnace. Hydrogen is then fed into the furnace
and reduces the oxides on the surfaces of all of the com-
ponents hence acting as a flux. The hydrogen flow
through the furnace is at two cubic feet per hour. The
furnace temperature is regulated at 370° centigrade and
held to plus or minus five degrees centigrade of that tem-
perature for five minutes. After five minutes, the hy-
drogen flow is stopped and according to an object of
this invention, a vacuum is drawn on the furnace to pre-
vent a large pressure differential across the molten solder
while it is freezing thereby preventing any bubbling
through the solder and eliminating resultant blow holes.

A further object of this invention is realized since hy-
drogen is used as the flux, and the hydrogen vapors
trapped in the cartridge are substantially inert while the
vapors of conventjonal solder fluxes are chemically harm-
ful to the cartridge parts.

Although this invention has been disclosed and illus-
trated with reference to particular applications, the prin-
ciples involved are susceptible of numerous other applica-
tions which will be apparent to persons skilled in the art.
The invention is, therefore, to be limited only as indicated
by the scope of the appended claims.

Having thus described my invention, I claim:

1. A cartridge for an electrical member such as a semi-
conductor diode comprising

a conductive support member for supporting the elec-

trical member,

an insulative member,

a conductive cover spaced from said conductive support

by said insulative member,

symmetrical spring means being connected to said cover

and in spring contact with said electrical member,
with said spring means having rotational symmetry
about its axis so that any plane passing through the
axis of said spring means will define a cross section
identical to a cross section defined by any other plane
passing through the axis of said spring means,
said symmetrical spring means providing a minimum
inductance and capacitance due to said symmetry.
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2. The cartridge of claim 1 wherein said spring means
comprises.a bellows spring..
3. The cartridge of claim 2 wherein said support and
said cover have opposed annular grooves formed therein,
thereby defining opposed bosses on said support and cover,
said insulative member comprising an insulative cylin-
der, the annular ends of which are bonded in the op-
posed annular groove of said support and cover,

said bellows spring having one open end fitted over
the boss on said cover and the opposite end closed,

said electrical member comprising a mesa diode having
a base and a mesa with said base being electrically

} bonded tothe post of said support and the rhésa being
in electrical spring contact with the closed end of
said bellows.
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