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This invention relates to semiconductor signal translat-
ing devices and, more particularly, to a semiconductor
transistor device.

In the semiconductor art, a region of a semiconductor
material such as a semiconductor crystal containing an
excess of donor impurities and having an excess of free
electrons is considered to be an N-type region, while
a P-type region is one containing an excess of acceptor
impurities resulting in a deficit of electrons or, stated
differently, an excess of holes. When a continuous solid
specimen such as a crystal of semiconductor material has
an N-type region adjacent a P-type region, the boundary
between the two regions is termed a P-N junction, or
simply a junction, and the specimen of semiconductor ma-
terial is termed a P-N junction semiconductor device. A
specimen having two N-type regions separated by a P-
type region, for example, is termed an N~P-N junction
semiconductor device or transistor, while a specimen hav-
ing two P-type regions separated by an N-type region is
termed a P-N-P junction semiconductor device or tran-
sistor.

The term, “monatomic semiconductor material,” as
utilized herein, is considered generic to both germanium
and silicon, and is employed to distinguish these semi-
conductors from metallic oxide semiconductors, such as
copper oxide and other semiconductors consisting essen-
tially of chemical compounds.

The term, “active impurity,” is used to denote those
impurities which affect the electrical rectification charac-
teristic of monatomic semiconductor material, as distin-
guishable from other impurities which have no appreciable
effect upon these characteristics. Active impurities are
ordinarily classified either as donor impurities—such as
phosphorus, arsenic, and antimony-—or as acceptor im-
purities—such as boron, aluminum, gallium, and indium.

Point contact transistors have been relatively long- !

known to the art, while junction itransistors have become
increasingly important through recent advances in the pro-
duction of fused P-N junctions. The desirability of junc-
tion, or broad area, transistors is apparent and well known
to those skilled in the art. The advantages of junction
transistors include improvements in such characteristics
as noise, power efficiency, operating voltage, power han-
dling ability, and similar items, over the older point con-
tact transistors.

Transistors of the type to which this invention pertains
comprise a body of semiconductive material to which at
least three separate connections are made. Where three
connections are used, two are respectively on opposite sides
of the semiconductor body, and a third is made to a por-
tion of the body intermediate these sides. More specif-
ically, in an N-P~N junction traunsistor or a P-IN~P junc-
tion transistor, of the type described hereinbefore, the two
connections are made at substantially opposite points of
opposed faces of the parent crystal, and the third at an
edge between these faces. Thus, in an N-P-N junction
transistor, a first connection is made at one of the N-type
regrown crystal regions, the second connection is made
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at the opposed N-type regrown crystal region, and the
third connection is made at the surface of the P-type re-
gion which separates the two N-type regrown regions.
If a relatively low voltage is applied between one op-
posed connection and the third connection so that a rela-
tively low impedance is encountered, and a relatively
high voltage is applied between the other opposed con-
nection and the third connection so that a relatively high
impedance is encountered, the current introduced at low
impedance is extracted at high impedance and amplifica-
tion results. The connection at which the current is in-
troduced is known in the art as the “emitter” and the con-
nection at which the current is extracted is known in the
art as the “collector.” The third connection is known as
the “base” or “base electrode.” The amplification of the
transistor may be defined in terms of the short-circuit
current amplification and is denoted as alpha.

The zero-emitter-bias collector current, 1., is the cur-
rent passing through the collector, and thus the current
passing from the transistor, when the current introduced
into the emitter is zero.

A significant problem in the production and use of
transistors has been the effect of ambient temperatures
upon the transistors, since there are three changes in tran-
sistor parameters at high operating temperatures. In all
transistors, temperature has a marked effect upon many
of the operating characteristics. The zero-emitter-bias
collector current, I, increases exponentially with tem-
perature and may rise several thousand percent from room -
temperature to temperatures of the order of 100° C. The
short-circuit current amplification, alpha, may rise, stay
relatively constant, or drop slightly, depending on the
physical construction of the transistor. The collector re-
sistance will drop, frequently one order of magnitude over
the above temperature range.

Since I, is the minimum value of collector current, its
increase reduces the available current variation for large
signal operation and decreases the available output power
and efficiency. Also, its change may change the operat-
ing point radically unless stabilization is provided by ex-
ternal circuits. Finally, the benefits of very low level
operation may disappear at temperatures where I, is sub-
stantially increased. At sufficiently high temperatures the
heat dissipation due to I, may even cause thermal run-
away.

Since transistor action is extremely sensitive to the semi-
conductor crystal surface conditions, the reliability of
transistors is greatly dependent upon chemical cleanli-
ness. A well-designed transistor should, therefore, include
materials which have stable chemical properties and which
are conducive to the purest of chemical processes.

Accordingly, it is an object of the present invention to
provide a semiconductor junction transistor device having
power dissipation characteristics superior to those tran-
sistors presently known to the art.

It is another object of the present invention to provide
a semiconductor junction transistor device having a path
of high thermal conductivity from the semiconductor
crystal to the transistor chassis or housing.

It is another object of the present invention to provide
a junction transistor device which has a path of thermal
conductivity from the P-N junctions through the base of
the semiconductor crystal body.

It is another object of the present invention to provide
a junction transistor device which may be easily con-
nected to a thermal heat sink for improved dissipation of
heat generated in the semiconductor crystal body.

It is another object of the present invention to provide
a junction transistor device in which the thermal con-
ductivity away from the semiconductor crystal is com-
parable to that of a solid conductor, while maintaining
the required electrical insulation.
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It is still another object of the present invention to pro-
vide a junction transistor device which lends itself to
ease of manufacture and economy of production.

- It is a further object of the present-invention .to pro-
vide a junction transistor device utilizing materials which
have stable chemical properties.

It is a further object of the present invention to pro-
vide a junction tramsistor device which is hermetically
sealed to attain minimum life-time leakage, pressure
and vacuum- tightness, and thermal shock- resistance.

It is a still further object of the present invention to
provide a junction transistor device which is of rugged
construction -and mechanically stable.

The device of the present invention comprises a parent
semiconductor. body of one conductivity type having- an
emitter junction on-a first surface of the body and 2 col-
lector junction on a second surface opposed to the first
surface- of the semiconductor body; the semiconductor
body is affixed to an electrically conductive diaphragm
which is positioned and affixed between a first and sec-
ond flanged body portion; first and second electrical con-
ductors extend through the respective body portions and
are affixed thereto, but electrically insulated therefrom;
and ohmically connected means are provided between
the electrical conductors and the emitter and collector
region of the semiconductor body, respectively.

The novel features which are believed to be char-
acteristic of the invention, both as to its organization
and method of operation, together with further objects
and advantages thereof, will be better understood from
the following description considered in connection with
the accompanying drawing, in which two embodiments
of the invention are illustrated by way of example. It
is to be expressly understood, however, that the draw-
ing is for the purpose of illustration and description only,
and is not intended as a definition of the limits of the
invention,

Fig. 1 is a perspective view of a completed junction
transistor device produced in accordance with the present
invention;

Figs. 2, 3, and 4 are cross-sectional views of a junc-
tion - transistor device of the present invention in the
various stages of assembly; and

Fig, 5 is a cross-sectional view of an alternative em-
bodiment of the present invention.

Referring now to the drawing, wherein like reference
characters designate like or corresponding parts through-
out the several views, Fig. 3 illustrates the diaphragm
subassembly of the transistor device of the present inven-
tion.- . For purposes of illustration, the production of an
N-P-N junction transistor in which germanium is utilized
as the semiconductor body will be described. 1t will be
recognized, however, that the completed transistor and
the operational steps of assembly to be described may

also be employed to produce P-N-P or N-P-N junction °

transistors in which germanium, silicon, or intermetallic
semiconductors are used as the semiconductor body.

In the presently preferred embodiment of the transistor
of the present invention, a P-type germanium crystal
body 10, having N-type fused junction regions on op-
posed surfaces thereof, is used as the semiconductor
transistor body 11. In the presently preferred embodi-
ment, the semiconductor tramsistor body is formed by
fusing a lead-arsenic alloy emitter pellet 12 to one sur-
face of a P-type germanium. square wafer 10 which is
of -the order of ¥8” on a side and 0.012” in thickness.
The emitter pellet 12 is approximately 0.025” in diameter
and is fused to the surface of the germanium body 10
by methods well known to the art. In the present em-
bodiment, a three minute heating cycle in which the
temperature of the germanium body and the emitter
pellet is raised to a temperature of approximately 725°
C. in 45 seconds, and then cooled at a controlled rate,
is used to fuse the lead arsenic pellet-to the germanium
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body to produce the emitter P-N junction. The collec-
tor pellet 13, which is also a lead-arsenic alloy and is
approximately 0.065” in diameter, is similarly fused
to the opposed surface of the germanium body 10 to
form the collector P-N junction. The P-type base region
between the emitter and collector junctions is then ap-
proximately 0.003”” in thickness. It will be noted that
the collector junction has a larger area than the emitter
junction, which is generally desirable.

After the N-P-N semiconductor transistor bedy 11 is
formed, it is affixed to a diaphragm 14. The diaphragm
14 is a dish-shaped disc of electrically and thermally con-
ductive material. In the present embodiment, “Kovar”
is used as the material for the diaphragm 14 since it
has a coefficient of expansion substantially equal to the
coefficient of expansion of germanium. The diaphragm
14 is approximately 0.010" in thickness and has an out-
side diameter of 0.280"’. The diaphragm defines an
opening symmetrical about the centerline which has a
diameter substantially less than the width of the transis-
tor body 11 but greater than the diameter of the larger
P-N junction of the body. In the present embodiment,
an opening of approximately 0.1 is used. The semi-
conductor transistor body 11 is affixed to the dished sur-
face of the diaphragm with the centerline of the emitter
and collector junctions substantially coincident with the
longitudinal centerline of the diaphragm 14. Gold paste,
solder, or other thermally conductive materials well
known to the art are used to affix the semiconductor body
10 to the diaphragm 14.

Referring now to Figs. 1, 2, and 4, first and second
envelope subassemblies 18, 19 are similar in configura-
tion and comprise a body portion 20, 21, an associated
electrical conductor 22, 23, an insulative bond 24, 25: be-
tween the body portion and the electrical conductor, and
a contact electrode 26, 27 which is ohmically connected
to electrical conductors 22, 23. The body portion 20, 21
is a hollow cylinder of thermally conductive material
having open ends and an outwardly directed right angle
flange 28, 29 at one end thercof. The outer diameter
of the flange 28, 29 is approximately equal to the out-
side diameter of the diaphragm 14, while the outer: di-
ameter of the cylinder is substantially less-than the outer
diameter of the flange. In - the present embodirient;
the cylinder has an outside diameter of the order of
0.2" and a flange diameter of the order of 0.280". Thé
present embodiment of the body portion 20, 21 is made
of 0.010 inch “Kovar” stock, which is punched or spun;
to form the flanged cylindrical body portion.

The electrical conductor 22, 23 is-a “Kovar” rod or
wire having a diameter of the order of 0.05", and is
affixed within the body portion 18, 19 and insulated there-
from by the insulative bond 24, 25. The centerline of
the electrical conductor 22, 23 is substantially coincident
with the longitudinal centerline of the body portion 29,
21, and has its inner end 30, 31 within the body portion
and of the order of 0.03” from the plane of the flange
28, 29. Glass-to-metal sealing methods, which are well
known to the art (see, for example, “Glass-to-Metal
Seals,” by Albert W. Hall and E. E. Burger, “Physics,”
5-384, December 1934), are utilized to affix the elec-
trical conductor within the body portion while insulat-
ing it therefrom: The insulative bond 24, 25 also forms
a hermetic seal between the. electrical conductor 22, 23
and the inside diameter of the metallic body portion 29,
21.

The contact electrode 26, 27 is a C-shaped spring
0.03” in width, formed from. “Kovar” stock which is
0.005” in thickness. The contact electrode 26, 27 is
spot welded to the inner end of the electrical conductor
39, 31 to form an ohmic contact therewith. The. con-
tact electrode is of sufficient. length, and is formed with
a sufficient radius, to extend beyond the plane of the
flange 28, 29 when the electrode is in a relaxed. posi-
tion, as clearly shown in Fig. 2. The surfaces of the
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contact electrode are then pre-tinned with a layer of
50-50 lead-tin solder.

The first and second envelope subassemblies 18, 19
and the diaphragm 14, with the semiconductor body 11
affixed thereto, are then assembled by positioning the
three subassemblies along a common longitudinal center-
line with the diaphragm positioned between mating sur-
faces of the flanges 28, 29 of the envelope subassemblies.
The outer diameter of the diaphragm 14 and the diame-
ter of the flanges 28, 29 are substantially equal, as de-
scribed hereinbefore. The subassemblies are joined to
form the final assembly by welding the extended flanges
and the sandwiched diaphragm to form a hermetic seal
between the three subassemblies, The flanges may be
spot, seam, or projection welded by methods well known
to the art, or if the transistor device is to be utilized only
at relatively low operating temperatures, the flanges and
diaphragm may be soldered. Since the contact elec-
trodes, in a relaxed configuration, extend beyond the
plane of the flanges, they are in spring contact with the
emitier and collector pellet, respectively, when the sub-
assemblies are joined.

To effect the final sealing operation of the transistor
device, the electrical conductors 22, 23 are heated to a
sufficient temperature to cause the pre-tinned contact
electrodes 26, 27 to be ohmically connected to the emitter
pellet 12 and the collector pellet 13, respectively. It
should be noted that the materials used throughout the
device have substantially equal coefficients of expansion
in order that the device may be subjected to radical tem-
perature variations without affecting the assembly or
operation of the device. Referring now particuiarly to
Fig. 1, the completed transistor, according to the described
embodiment, is shown. Lead wires may then be chm-
ically connected to the electrical conductors 22, 23 for
circuit operation. If a third conductor is to be utilized
as a base electrode, a lead wire may be ohmically con-
nected to any point upon the flange of the assembled
transistor device. The transistor device of the present
invention is mechanically rugged and due to the coaxial
symmetry of construction is readily adaptable to circuit
applications.

Difficulties encountered during operation of a transistor
assembly at relatively high ambient temperatures, due to
a rise in the value of I, are minimized in the present
transistor devicz due to the excellent thermal conductivity
away from the P--IN junction regions through the crystal
body and diaphragm, and thus through the flanges and
body portion of the transistor assembly. It has been
found that the described transistor device, when affixed
to a suitable heat sink, will dissipate 30 mw./° C. com-

pared to dissipation of 5 mw./° C. for the transistor de-
vices of the prior art under similar conditions of opera-
tion.

Referring now to Fig 5, an alternative embodiment of
the present invention is illustrated. In the alternative
embodiment, the body pertions 33, 34, the diaphragm
14, and the elecirical conductors 36, 37 are made from
cold rolled steel, rather than “Kovar” which is utilized
in the foregoing embodiment. In the alternative embodi-
ment, the bedy portions 33, 34 are again hollow cylin-
ders having open ends and an outwardly extending right
angle flange at one end thereof. The flange 38 of the
first body portion 33 is again substantially equal in
outside diameter to the outside diameter of the diaphragm

4; however, the flange 39 of the second body portion 34
is substantially greater in outside diameter than the flange
of the {irst bedy portion by an amount sufficient to allow
crimping of the second flange 39 over the diaphragm 14
and the first flange 38, as shown. The cold rolled steel
body portions 33, 34 are most easily formed on a screw
machine by methods well known to the art and are formed
from 20 mil cold rolled steel stock.

The semiconductor transistor 11 body is formed as
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described hereinbefore and is affixed to an electrically and
thermally conductive dished circular diaphragm 14, which
in this embodiment is also cold rolled steel. The elec-
trical conductors 36, 37 are again affixed and positioned

- within the respective body portions as described herein-

before. However, since for optimum results, similar
material is used throughout the transistor assembly in.
order to match thermal expansion and contraction of the
various parts, cold rolled steel is used in this embodiment.
The electrical conductors 36, 37 are of the order of 0.06”"
in cutside diameter and are hollow, having an inside
diameter of the order of 0.03”.

Since cold rolled steel of high structural strength is
utilized in this embodiment, it has been found advantage-
ous for production purposes to affix and seal the electrical
conducters 386, 37 within their respective body portions,
by utilizing a sintered glass insulative bond 42, 43 which is
formed under high pressure to effect the insulative seal be-
tween the electrical conductor 36, 37 and the inside di-
ameter of the body portion 33; 34. After the envelope
subassemblies 44, 45 are completed, the inside surface
of the electrical conductors 36, 37 and the surfaces of the
flanges 38, 39 are tinned. The first and second body sub-

" assemblies are then mated with the diaphragm subassem-

bly positioned between the flanges and the device is assem-
bled and hermetically sealed by crimping the flange 39
over the flange 38 and the diaphragm 14, The flanges
are crimped at high pressures and a cold weld is obtained
between the mating surfaces of the respective flanges and
the diaphragm,

The assembly of the transistor dev1ce is then completed
by inserting comntact electrodes 40, 41 having an outside
diameter substantially equal to, but less than, the inside
diameter of the electrical conductors 36, 37, through the

o conductors to contact the emitter pellet 12 and collector

pellet 13. The electrodes are pre-tinned on their ends
and chmic contact between the electrodes and the emitter
and collector circuits is effected by heating the electrodes
to cause them to be ohmically affixed to the emitter and
collector regions of the transistor body 11. Since the
inside surface of the electrical conductors 36, 37 is also
pre-tinned, the heat causes the electrodes 40, 41 to be
hermetically sealed within the conductors and a her-
metically sealed transistor device is obtained. For opti-
mum performance, the material of the contact electrodes
49, 41 should have a coefficient of expansion substantially
equal to the coefficient of expansion of the electrical con-
ductors 36, 37 which in the described embodiment are
cold rolled steel.

It will be apparent to those sklled in the art that many
materials will be suitable for the transistor device of the
present invention; however, the materials should be
maiched with respect to their coefficients of expansion in
order to obtain optimum results.

Thus, the present invention provides an improved tran-
sistor device of rugged coaxial construction which, due
to ifs increased power dissipation capabilities, minimizes
the effect of ambient temperature upon its operating char-
acteristics through a wide range of operating temperatures.
The transistor device lends itself to economical produc-
tion and assembly methods and results in a reliable tran-
sistor which is impervious to moisture and readily adapt-
able to a multitude of circuit arrangements.

What is claimed:

1. In a transistor device containing a semiconductor
transistor body within a hermencally sealed envelope, a
portion of said envelope comprising: an electrically con-
ductive metallic cylinder, said cylinder having first' and
second open ends, said first end of said cylinder forming
a flange of substantially greater diameter than the di-
ameter of said cylinder; an electrical conductor extend-
ing through said second open end of said cylinder and
terminating within said cylinder; and insulative sealing
means affixed between said electrical conductor and sald
cylinder.
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2. In- a semiconductor translating device having a
semiconductor translating body  therein, a housing for
said -translating device comprising: a hollow envelope of
thermally conductive material, said envelope having a
radially increased pertion on the longitudinal surface
thereof; a thermally and elecirically conductive mount-
ing member within said envelope affixed to said envelope
at said-radially increased portion thereof, said mounting
member having an opening therethrough; first and second
electrically conductive means extending through opposed
ends of said envelope; and insulative sealing means affixed
between said envelope and said electrically conductive
means.:

3. In atransistor device having a transistor body there-
in, a housing for said transistor device comprising: a
hollow envelope -of thermally conductive metallic mate-
rial, said envelope having a radially increased portion on
the longitudinal surface thereof; a mounting member
within said envelope affixed to said envelope at said
radially increased portion thereof, said mounting member
being formed of the metallic material of said envelope
and having an opening therethrough; first and second
electrically conductive means extending through opposed
ends of said envelope, said -electrically conductive means
being formed of the metallic material of said envelope;
and insulative sealing means affixed between said enve-
lope and said electrically conductive means.

4. A semiconducter translating- device comprising: a
hollow. envelope of thermally conductive material, said
envelope having a radially increased portion on the longi-
tudinal surface thereof; a thermally and electrically con-
ductive mounting member within said envelope affixed
to said envelope at said radially increased portion, said
mounting member having an opening therethrough; a
semiconducter translating body affixed to said mounting
member, said translating body being substantially grezter
in area than said opening through said mounting member
and having a rectifying region on at least one surface
of :said semiconductor translating bedy; first and second
electrically conductive means extending through said en-
velope, said electrically conductive means making ohmic
contact with said semiconductor. translating body; and
insulative sealing. means affixed between said envelope
and said electrically conductive means.

5. A tranmsistor device comprising: a hollow envelope ¢

of thermally conductive material, said envelope having a
radially increased portion on the longitudinal surface
thereof; a thermally and electrically conductive mount-
ing member within said envelope affixed to said envelope
at said radially increased portion, said mounting member
having an opening therethrough; a semiconductor tran-
sistor body affixed to said mounting member, said tran-
sistor: body being substantially greater in area than said
opening through said mounting member and having a
base region and collector and emitter regions on opposed
surfaces of said base region; first and second electrically
conductive means extending through said envelope, said
electrically conductive means making chmic contact with
said collector and emitter regions of said transistor body;
and - insulative sealing means affixed between said en-
velope and said electrically conductive means.

6. A transistor device comprising: a hollow metallic
envelope, said envelope having open ends and a radially
increased portion on the longitudinal- surface thereof;
a metallic mounting member within said envelope affixed
to said:envelope at said radially increased portion, said
mounting  member having an opening therethrough; a
semiconductor transistor body affixed to said mounting
member, said.transistor body being substantially greater
in area than said opening through said mounting mem-
ber-and having a- base region and collector and emitter
regions on- oppesed surfaces of said base region; first
and:: second . electrically conductive means extending
through. said.envelope, said electrically conductive means
making ohmic contact with said collector and emitter
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regions of said transistor body; and insulative sealing
means affixed between said envelope and said electrically
conductive means.

7. A ftransistor device comprising: a hollow envelope
of electrically and thermally conductive material, said
envelope having open ends and a radially increased por-
tion on the longitudinal surface thereon; a thermally and
electrically conductive mounting member within said
envelope affixed to said envelope at said radially in-
creased portion, said. mounting member bsing of the
same material as said envelope and having an opening
therethrough; a semiconductor transisior body affixed to
said mounting member, said transistor body being sub-
stantjally greater in area than said opening through said
mounting member and having a base region and col-
fector and emitter regions on opposed surfaces of said
base region; first and second electrically conductive means
extending through said envelope, said electrically con-
ductive means making ohmic contact with said collector
and emitter regions of said transistor body; and iasula-
tive and hermetic sealing means affixed between said en-
velope and said electrically conductive means at said open
ends of said envelope.

8. A transistor device comprising: a hollow cylindrical
cnvelope of metallic thermally conductive material, said
envelope having open ends and a flanged porticn on the
longitudinal surface therecn proximate the midpoint of
said longitudinal surface; a thermally and electrically
conductive metallic mounting member within said en-
velope affixed to said emvelope at said flanged portion, -
said mounting member having an opening therethrough
substantially symmetrical about the longitudinal center-
line of said hollow cylinder; a semiconductor transister
bedy affixed to said mounting member substantially sym-
metrical about said centerline, said transistor body being
substantially greater in area than said opening through
said mounting member and having a base region and col-
lector and emitter regions on opposed surfaces of said
base region; first and second electrically conductive means
extending through said envelope substantially coincident
with the longitudinal centerline thereof, said electrically
conductive means making ohmic contact with said col-
lector and emitter regions of said transistor body; and
insulative and hermetic sealing means affixed between
said envelope and said electrically cenductive means at
said open ends of said envelepe.

9. A transistor device comprising: a hollow cylindrical
envelope of thermally counductive material, said envelope
comprising a first -and second cylindrical segment, said
first. and second cylindrical segments being substantially
equal right-angle cylinders having open ends and a right
angle flange at one end thereof; a mounting member of
electrically and thermally comnductive material, said
mounting member being a circular disk having an out-
side diameter substantially equal to the outside diameter
of said flange on said first and second cylindrical seg-
ments, said mounting member defining an opening there-
through substantially symmetrical about the center there-
of; said mounting member being affixed between mated
flanges of said first and second cylindrical -segments, a-
mating surface of said flange of said first segment being
electrically connected and hermetically sealed to a first
surface of said mounting member, a mating surface of
said flange of said second segment being electrically con-
nected and hermetically sealed to a second surface of
said mounting member; a semiconductor transistor body
affixed to said mounting member substantially symmet-
rical about said centerline, said transistor body being
substantially greater in area than said opening through
said mounting member and having 2 base region and
collecter and emitter regions on opposed surfaces of said .
base region; first and second electrically conductive means
extending through said first and second cylindrical seg-
ments, respectively, substantially coincident with the lon-
gitudinal centerline thereof, said electrically conductive
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means making ohmic contact with said collector and
emitter regions of said transistor body; and insulative
and hermetic sealing means affixed between said open
end of said first and second cylindrical segments and said
first and second electrically conductive means, respec-
tively.

10. A semiconductor translating device comprising: a
hollow cylindrical envelope of thermally and electrically
conductive metallic material, said envelope comprising a
first and second cylindrical segment, said first and sec-
ond cylindrical segments being substantially equal right
angle cylinders having open ends and a right angle flange
at one end thereof; a mounting member of the electri-
cally and thermally conductive material of said envelope,
said mounting member being a circular disk having an
outside diameter substantially equal to the outside diam-
eter of said flange on said first and second cylindrical
segments, said mounting member defining an opening
therethrough substantially symmetrical about the center-
line thereof; said mounting member being affixed between
mated flanges of said first and second cylindrical seg-
ments, a mating surface of said flange of said first seg-
ment being electrically connected and hermetically
sealed to a first surface of said mounting member, 2
mating surface of said flange of said second segment
being electrically connected and hermetically sealed to
a second surface of said mounting member; a transistor
body affixed to said mounting member substantially sym-
metrical about said centerline, said transistor body being
substantially greater in area than said opening through
said mounting member and having a base region and
collector and emitter regions on opposed surfaces of
said base region; first and second electrically conductive
means extending through said first and second cylindrical
segments, respectively, substantially coincident with the
longitudinal centerline thereof, said electrically conduc-
tive means being formed of the electrically and ther-
mally conductive material of said envelope, said. electri-
cally conductive means making ohmic contact with said
transistor body; and a vitreous bond affixed between said
open end of said first and second cylindrical segments
and said first and second electrically conductive means,
respectively, whereby .said open ends of said envelope
are hermetically sealed.

11. A semiconductor transistor device comprising: a
hollow cylindrical envelope of thermally and electrically
conductive metallic material, said envelope ocmprising
a first and second cylindrical segment, said first and sec-
ond cylindrical segments being substantially equal right
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angle cylinders having open ends and a right angle flange
at one end thereof; a mounting member of the material
of said envelope, said mounting member being a circular
disk having an outside diameter substantially equal to
the outside diameter of said flange on said first and sec-
ond cylindrical segments, said mounting member de-
fining an opening therethrough substantially symmetri-
cal about the centerline thereof; said mounting member
being affixed between mated flanges of said first and
second cylindrical segments, a mating surface of said
flange of said first segment being electrically connected
and hermetically sealed to a first surface of said mount-
ing member, a mating surface of said flange of said sec-
ond segment being electrically connected and hermeti-
cally sealed to a second surface of said mounting mem-
ber; a semiconductor transistor body affixed to said
mounting member substantially symmetrical about said
centerline, said transistor body being substantially great-
er in area than said opening through said mounting
member and having a base region and collector and emit-
ter regions on opposed surfaces of said base region; first
and second electrically conductive means extending
through said first and second cylindrical segments, re-
spectively, substantially coincident with the longitudinal
centerline thereof, said electrically conductive means
being formed of the material of said envelope; a first and
second metallic electrode ohmically connected between
said first and second electrically conductive means and
said collector and emitter regions of said transistor body,
respectively; and a vitreous bond affixed between said
open end of said first and second cylindrical segments
and said first and second electrically conductive means,
respectively, whereby said open ends of said envelope
are hermetically sealed.
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