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(54) Termination device

(57) The termination device to connect with the oth-
er piece of a coaxial connector in the coaxial connector,
which comprises a first component comprised of a ter-
minal to electrically connect with the center conductor
of the other piece of the coaxial connector and an outer
conductive piece to electrically connect with the outer
conductor of the other piece of the coaxial connector,
and a second component comprised of a ground con-
ductive piece to electrically connect with the outer con-

ductor of the first component, a relay section to elasti-
cally connect with the terminal of the first component at
least in the axial direction, and a resistive element that
is electrically connected with the ground conductive
piece and the relay section and electrically connects be-
tween the ground connector and the center conductor
of the other piece of the coaxial connector.
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Description

[0001] The present invention relates to a termination
(device), especially the one intended for high frequency
applications.
[0002] For example, U.S. Patent No. 5,047,737 dis-
closes an example of a conventional termination. Fig. 4
is a perspective view of the conventional termination,
and Fig. 5 shows the cross-sectional view taken along
the line 5-5 of Fig. 4. This termination 80 is comprised
of a conductive piece 81 to electrically connect with the
center conductor 81 of the other piece of the coaxial con-
nector, a ground conductive piece 82 to electrically con-
nect with an outer conductor of the other piece of the
coaxial connector, and a resistive element 83 that is
electrically connected between the conductor 81 and
the ground conductive piece 82.
[0003] As described in the U.S. Patent '737, in order
to ground the coaxial impedance of the conductor 81
with the termination, the shape of the ground conductive
piece needs to be carefully controlled. More specifically,
the variance of the distance 85 in a cavity 84 between
the resistive element 83 and the ground conductive
piece 82 is important. In this case, in order to achieve
generally constant resistance in any portion of the resis-
tive element 83, the distance 85 between the resistive
element 83 and the ground conductive piece 82 in the
direction vertical to the axial direction of the resistive el-
ement 83 needs to be varied so as to form a suspended
substrate line. However, it is difficult to form a smooth
line.
[0004] As fully illustrated in Fig. 5, in the U.S. Patent,
in order to solve the problem, in the cavity 84 between
the resistive element 83 and the ground conductive
piece, the ground conductive piece has a step-like sur-
face and the surface is tapered down to the connecting
section between the resistive element 83 and the
ground conductive piece 82. However, with such step-
like variance of the distance, it is impossible to provide
a termination having stable performances especially for
high frequency applications.
[0005] In addition, coaxial impedance that can be
used (grounded) with a termination is usually deter-
mined by the ratio of outer diameter of a connecting sec-
tion between the resistive element 83 and the conductor
81 to the outer diameter of the cavity around the con-
necting section. Especially in a high frequency termina-
tion, the former outer diameter has to be extremely
small. However, the size of this outer diameter is easily
affected by the height of the solder (not illustrated) ap-
plied for anchoring the resistive element to the conduc-
tor 81. Since it has been difficult to control the amount
of the solder in the conventional termination, it has been
difficult to achieve constant precision of the termination.
[0006] Furthermore, for example, the stress generat-
ed during the connection between termination and the
connector significantly affects a relatively weak portion
such as a soldered portion between the resistive ele-

ment 83 and the conductor 81, and this stress has me-
chanically and electrically substantial impact on the ter-
mination. Therefore, there has been a demand of means
to efficiently eliminate such stress.
[0007] In view of the above problems in the conven-
tional techniques, an objective of the present invention
is to provide a termination having stable performances.
[0008] The above objective is achieved by the present
invention as claimed in claim 1.
[0009] Embodiments of the invention will now be de-
scribed by way of example with reference to the accom-
panying drawings, in which:

Fig. 1 is a cross-sectional view of the termination
(device) of the invention, which is taken along the
centerline;

Fig. 2 is a cross-sectional view of the first compo-
nent housed inside the termination, which is taken
along the centerline;

Fig. 3 is a cross-sectional view of the second com-
ponent housed inside the termination, which is tak-
en along the centerline;

Fig. 4 is a perspective view of the conventional ter-
mination; and

Fig. 5 is a cross-sectional view of Fig. 5, which is
taken along the line 5-5 of Fig. 4.

1. Whole constitution

[0010] Fig. 1 shows a cross-sectional view taken
along the centerline of the termination of this invention,
and Figs. 2 and 3 show cross-sectional views of the first
and the second components to be housed in the termi-
nation, respectively.
[0011] The termination (device) 1 of this invention is
comprised of a lockscrew 2, the first component 4 and
the second component 6, which can be housed inside
the lockscrew 2. Any of the lockscrew 2, the first com-
ponent 4, and the second component 6 can be separat-
ed from each other. Unless it is stated, it is considered
that all those components are made of a conductive ma-
terial. 1-1. Lockscrew
[0012] Referring now to Fig. 1, the construction of the
lockscrew will be described below. This lockscrew 2
forms the outermost part of the termination 1, and works
as a housing component to hold and house the first com-
ponent 4 and the second component 6.
[0013] The lockscrew 2 is comprised of three screw
components that can be coaxially connected to each
other. More specifically, it is comprised of a first screw
component 20 to connect the termination 1 with the oth-
er piece of the coaxial connector, a second screw com-
ponent to support the first screw component at its one
end and mainly to house the first component 4 and the
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second component 6, and a third screw component that
can be screwed into the second screw component at the
other end, which is opposite side to the first screw com-
ponent. The lockscrew 2 can further comprise a lid to
cover the end surface of the third screw component 22,
which is opposite side to the first screw component.
[0014] The first screw component 20 is bored so as
to have a hallow structure having a specified diameter
throughout its length around the center axis, whereby
one end of the second screw component 21 can be
housed therein.
[0015] The second screw component 21 is bored so
as to have a hallow structure having a specified diame-
ter throughout its length around the center axis, whereby
a part of the first component 4 and the second compo-
nent 6 can be housed therein. In addition, the second
screw component 21 has a relatively small hole 23 on
its end at the first screw component 20 side, so that the
first component 4 and the second component housed in
the second screw component 21 will not come off from
the hole 23.
[0016] One end of the third screw component 22 is
partially bored to a specified depth in order to house a
part of the second component 6. A screwslot 29 can be
provided on the other end of the third screw component
so as to make screwing the third screw component 22
easy with a screwdriver.
[0017] The inside of the first screw component 20 is
partially threaded on the opposite side of the second
screw component 21. By connecting this threaded sec-
tion 25 with a specified portion of the other piece of the
coaxial connector, for example, with a threaded part (not
illustrated) provided so as to surround the coaxial cable
in the axial direction, the lockscrew 2 can be connected
with the other piece of the coaxial connector via the first
screw component 20. Here, in order to easily connect
the first screw component 20 with the other piece of the
coaxial connector, the first screw component 20 can be
rotated around its center axis with respect to the second
screw component 21 and the third screw component 21
even after assembling of the lockscrew 2.
[0018] On the other hand, the inner surface 26 of the
second screw component 21 and the outer surface 27
of the third screw component 22 are also threaded for
connecting between the second and the third screw
components. Through those threaded sections 26 and
27, the second screw component 21 and the third screw
component 22 are anchored to each other. After insert-
ing the first component 4 and then the second compo-
nent 6 into the second screw component 21 in a speci-
fied direction, and then closing the second screw com-
ponent 21 with the third screw component 22, the first
component 4 and the second component 6 are "sub-
stantially completely" housed and held in the lockscrew
2, and the distance between the first component 4 and
the second component 6 can be maintained constant at
least in the axial direction. Here, the terms "substantially
completely" are used because a part (a first male termi-

nal 41) of the first component 4 is still exposed to the
outside of the lockscrew 2 even after the first component
4 and the second component 6 are completely housed
and held in the lockscrew 2. This exposed first male ter-
minal 41 is intended to connect with the connecting ter-
minal of the other piece of the coaxial connector.
[0019] In the above-described Working Examples,
the connection with the other piece of the coaxial con-
nector is made through the threaded section of the first
screw component 20, but it can be made through a
"push-on lock" mechanism ("simple lock" mechanism).
As easily understood, the connection with the other
piece of the coaxial connector is not limited to those
methods. In addition, the first screw component 20 can
be provided on the other piece of the coaxial connector.
1-2. First component
[0020] In next, referring to Fig. 2, the constitution of
the first component will be described below. The first
component 4 has a generally cylindrical shape corre-
sponding to the shape of the inner surface of the second
screw component 21, and is comprised of a terminal
member 43 having a first male terminal 41 and a second
male terminal 42 on the respective ends of the center
conductor 40, and the outer conductor 44 that is sup-
ported and fixed to the terminal member 43, surrounding
the outer surface of the terminal member 43.
[0021] The terminal member 43 and the outer conduc-
tor 44 can be anchored to each other with resin. After
inserting the terminal member 43 into the outer conduc-
tor 44 and then adjusting the positions of matching holes
45, 46 by matching those holes, the terminal member
43 and the outer conductor 44 can be anchored to each
other in a desired direction by pouring resin 47 into the
matching holes 45 and 46. As shown in the figure, since
the matching holes 45 and 46 are provided in a direction
that crosses the axial direction, the anchored terminal
member 43 and outer conductor 44 have strong resist-
ance against a force in the axial direction.
[0022] When the termination 1 is used, the terminal
member 43 is electrically connected with the center con-
ductor (not illustrated) of the other piece of the coaxial
connector and receives electric signals. On the other
hand, the outer conductor 44 is connected with the outer
conductor (not illustrated) of the other piece of the co-
axial connector and receives electric signals.
[0023] The signals received by the first male terminal
41 are then transmitted to the second component 6 (see
Fig. 3) via the center conductor 40 and the second male
terminal 42. In order to connect between the second
male terminal 42 and the second component, the sec-
ond male terminal 42 has a hole 50 having a relative
large diameter α on its one end, and also has a guiding
hole 51 having a relative small diameter at the deepest
position of the hole 50 so as to make the connection
easy. 1-3. Second component
[0024] In next, referring to Fig, 3, the constitution of
the second component will be described below. The
second component 6 is comprised of the ground con-
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ductive piece 60 having a generally cylindrical shape
corresponding to the shape of the inner surface of the
second screw component 21, the relay section 61 used
in the middle of the connection with the first component
4, and a chip-type planar resistive element 62 that is
connected with both the ground conductive piece 60 and
the relay section 61.
[0025] The relay section 61 is further comprised of the
connecting terminal 64 to connect with the resistive el-
ement 62, a cylindrical union 66 and a relay tube 67 that
are respectively provided at the ground conductive
piece side and the first component side of the flange 65
of the connecting terminal 64. The resistive element 62
is connected with the ground conductive piece 60 at its
one end, and with the relay section at the other end.
[0026] Through this connection, the ground conduc-
tive piece 60 can be electrically connected with the cent-
er conductor of the other piece of the coaxial connector.
In addition, the ground conductive piece 60 is electrically
connected (see Fig. 1) with the end surface of the outer
conductor (see Figs. 1 and 2) of the first component at
its end section 63 that faces the cavity 69, and therefore
the ground conductive piece can be also connected with
the outer conductor of the other piece of the coaxial con-
nector.
[0027] The features of this invention will be even more
fully described below.
[0028] The resistive element 62 is anchored to the
ground conductive piece by pressing it into a slot 68,
which is provided in the deepest portion of the cavity 69
of the ground conductive piece 60 in the axial direction,
or by connecting them with solder. As described above,
the variance of the distance β in the cavity between the
resistive element 62 and the ground conductive piece
60 in a direction vertical to the axial direction of the re-
sistive element is critical. In the present invention, the
ground conductive piece has a step-like tapered surface
71 such that the distance β becomes gradually and
smoothly smaller towards the slot 68. Especially, in the
high frequency termination 1, since the length of the re-
sistive element in the axial direction is short, and the
variance of the distance between the resistive element
62 and the ground conductive piece 60 tends to be larg-
er than general termination 1, it is extremely effective to
have such tapered step-like surface 71.
[0029] On the other hand, the resistive element 62 is
pressed between slit members 72a and 72b that have
semicircular cross-section and form a slit between them.
By applying solder 73 around the slit 72, the resistive
element 62 is anchored therein. Here, it is not fully illus-
trated in the figure, but the solder 73 is applied all around
the slit 72 (since this figure is a cross-sectional view tak-
en along the centerline, how solder is applied is not fully
illustrated). As is well known, since the amplitude of the
frequency usable in this termination is determined by the
ratio of the size of the outer diameter γ of the connecting
section between the resistive element 62 and the con-
necting terminal 64 to the outer diameter δ (see Fig. 2)

of the cavity in the outer conductor 44, it is preferred to
control the outer diameter γ around the slit to an ideal
size. Especially in the termination for high frequency ap-
plications, e.g. 65 GHz, the outer diameter γ around the
slit has to be extremely small, about 0.8 mm, depending
on the cut-off frequency. For this reason, in this inven-
tion, the amount of solder is controlled by having a union
66 that substantially surrounds the slit 72 and then ap-
plying solder inside the union 66. According to this con-
stitution, since the solder 73 will hardly leak from the
outside of the union 66, ideal coaxial size can be easily
achieved even at the soldered portion. Therefore, ac-
cording to this invention, high frequency termination can
be stably provided.
[0030] Further referring to Figs. 1-3, how to solve the
stress generated when the termination is connected
with the connector will be described below. This stress
is troublesome especially for the high frequency termi-
nation. To solve this problem, in this invention, the first
component 4 and the second component 6 are elasti-
cally connected at least in the axial direction by a spring
structure, using the relay tube 67 of the second compo-
nent 6 and the second male terminal 42 of the first com-
ponent 4. To achieve the spring structure, the relay tube
67 has a slotted section 74 that has a slot(s) along a
direction parallel to the axial direction on the connecting
side with the first component. In addition, at least the
portion 75 near the end of the relay tube 67 having the
slotted section 74 becomes narrower towards the end.
The diameter ε of the end is designed to be slightly
smaller than the diameter α (see Fig. 2) of the opening
on the end of the second male terminal 42 of the first
component 4. Here, as shown in the figure, the narrower
end of the relay tube 67 is not provided all along the
slotted section, but preferably provided only around a
portion to be inserted into the second male terminal 42.
According to this constitution, the relay tube 67 can be
even more reinforced.
[0031] In such constitution, when the first component
4 and the second component 6 are moved close to each
other in the axial direction, the guiding section 7 that ex-
tends in the axial direction from the center of end surface
of the connecting terminal 64 of the second component
6 is first guided to the hole 50 provided on the end sur-
face of the second male terminal 42 of the first compo-
nent 4. When those components are moved even closer
to each other, the guiding section 77 that extends in the
axial direction from the center of the end surface of the
connecting terminal 64 is guided into the guiding hole
located in the deepest portion of the hole 50, and simul-
taneously the slotted section of the relay tube 67 is elas-
tically deformed while the relay tube is pressed in the
axial direction into the hole provided on the end surface
of the second male terminal 42.
[0032] As is clear, according to this connecting meth-
od, for example, not only the stress in the axial direction,
which can be generated when connected with the con-
nector, but also the stress in the cross direction can be
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eliminated. Therefore, for example, the stress that can
be generated in the soldered potion between the resis-
tive element 62 and the connecting terminal 64, which
is easily damaged, can be effectively eliminated. Fur-
thermore, as described above, the distance between the
relay tube 67 and the second male terminal 42 is con-
trolled by the dimension of the housing portion of the fix
screw 2. However, since the relay tube 67 is elastically
connected with the second male terminal 42, dimen-
sional precision is not seriously required even in the
housing portion of the lockscrew 2. In addition, as gen-
erally understood, on the both ends of the termination,
for example, on the respective ends of the first male ter-
minal 41 and the ground conductive piece 60, the di-
mensional precision is seriously required for maintain-
ing the performances. However, according to the
present invention, the dimensional error can be adjusted
by the elastic connection between the relay tube 67 and
the second male terminal 42, even such serious preci-
sion required on the ends of the termination can be
maintained. 1-4. Other components
[0033] In the above embodiments, the relay tube 67
of the second component 6, which has a slotted section,
is attached into the hole provided at the second male
terminal of the first component 4. However, the relay
tube 67 does not have to be attached into a hole, as long
as it is attached to a mechanism that can prevent the
second component from coming off from the first com-
ponent by elastic deformation of the slotted section. For
example, it can be a structure comprised of a simple up-
per plate and lower plate.
[0034] In addition, as a means to control the amount
of solder, the tubular union 66 having a circular cross
section is used in the above embodiments, but a tubular
union having a rectangular cross section can be also
used. In other words, it is satisfactory as long as the
means for control the amount of solder is provided so
as to surround generally whole soldered portion.
[0035] According to this invention, the termination
having stable performances can be provided. Further-
more, by the tapered surface of the ground conductive
piece, the distance between the ground conductive
piece and the resistive element can be even more
smoothly varied. In addition, by the means for controlling
the amount of solder around the connecting section be-
tween the resistive element and the conductor, the
amount of solder applied for the connection can be con-
trolled. Moreover, by the relay section provided in the
termination between the portion to be connected with
the connector and the ground conductive piece, for ex-
ample, the stress generated when the termination and
the connector are connected can be effectively eliminat-
ed.
[0036] Here, the present invention can be applied to
general terminations, and has great advantage espe-
cially when it is used for high frequency applications.

Claims

1. A termination device which is connected to the other
piece of a coaxial connector in the axial direction,
comprising:

a first component comprised of:

a terminal piece to electrically connect with
the center conductor of said other piece of
the coaxial connector; and
an outer conductive piece to electrically
connect with the outer conductor of said
other piece of the coaxial connector; and

a second component comprised of:

a ground conductive piece to electrically
connect with said outer conductive piece of
said first component;
a relay piece to elastically connect with
said terminal piece of said first component
at least in the axial direction; and
a resistive element that is electrically con-
nected with said ground conductive piece
and said relay piece, and electrically con-
nects between said ground conductive
piece and said center conductor of said
other piece of the coaxial connector.

2. The termination device of claim 1, wherein said re-
lay piece of said second component has a slotted
section, and said terminal piece of said first compo-
nent has a locking section to prevent said second
component from possibly coming off from the first
component by elastic deformation of said slotted
section, and said terminal piece of said first compo-
nent and said relay piece of said second component
are elastically connected by pressing said slotted
section into said locking section in the axial direction
so as to elastically deform said slotted section.

3. The termination device of claim 2, wherein said re-
lay piece having said slotted section is tapered
down to its end, and the narrower section of said
relay piece is provided only around the portion to be
inserted into said locking section.

4. The termination device according to claim 1, where-
in said relay piece of said second component has a
guiding section that extends in the axial direction
from said relay piece, and said terminal piece of
said first component has a guiding hole to guide
said guiding section.

5. A termination device, comprising:

a first component comprised of:
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a terminal piece to electrically connect with
the center conductor of the other piece of
the coaxial connector; and
an outer conductive piece to electrically
connect with the outer conductor of said
other piece of the coaxial connector; and

a second component comprised of:

a ground conductive piece to electrically
connect with said outer conductive piece of
said first component;
a relay piece to connect with said terminal
piece of said first component; and
a planar resistive element that is connect-
ed with said ground conductive piece and
said relay piece and electrically connects
between said ground conductive piece and
said center conductor of said other piece
of the coaxial connector,

wherein said ground conductive piece has a
step-like tapered surface, whereby the distance be-
tween said resistive element and said tapered sur-
face in the direction vertical to the axial direction of
said resistive element becomes smaller towards the
connecting section between said ground conduc-
tive piece and said resistive element.

6. A termination, comprising:

a first component comprised of:

a terminal piece to electrically connect with
a center conductor of the other piece of the
coaxial connector; and
an outer conductive piece to electrically
connect with an outer conductor of the oth-
er piece of the coaxial connector;

a second component comprised of:

a ground conductive piece to electrically
connect with said outer conductive piece of
said first component;
a relay section to connect with said termi-
nal piece of said first component; and
a resistive element that is connected with
said ground conductive piece and said re-
lay section and electrically connects be-
tween said ground conductive piece and
said center conductor of the other piece of
the coaxial connector; and
a means for controlling the amount of sol-
der to apply on a connecting section be-
tween said resistive element and said relay
section.

7. The termination of claim 6, wherein said means for
controlling the amount of solder is a tubular member
that surrounds said connecting section.

8. The termination according to claim 1, further com-
prising a housing component to house said first
component and said second component, and to
maintain the connection between said first and said
second components.
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