Sept. 18, 1956

O. T. LAUBE 2,763,845

SHORT CIRCUITING PLUG FOR COAXIAL LINE

N
. NNw
N
' : -
; N
. \V g
~ " N
3 0 N X
i N
Vi )
; ~
i -
j} Y Y
‘e{ _!1
T hiH
:
i \ if 7
ONX N [
A AN
i I
~ 1 |
8- I |
Y Il '} 7
[ 7
] ‘ S
P
& 1L
\H |
~T {
. N
oy
N
L,

Filed Nov. 28, 1952

INVENTOR
O.7 LAUBE

Bygjééé;zzf

ATTORNEY




United States Patent O

2,763,845

Paténted Sept. 18, 1956

1C€

2,763,845
SHORT CIRCUITING PLUG FOR COAXIAL LINE

Otto Theodore Laube, East Orange, N. J., assignor to
American Telephone and Telegraph Company, a cor-
poration of New York

Application November 28, 1952, Serial No. 323,030
7 Claims. (CL 333—97)

This invention relates to a short-circuiting plug and
more particularly to an adjusting short-circuiting plug
for coaxial transmission line sections.

In transmission systems it is sometimes desirable to
use a section of coaxial line of a length resonant at some
particular frequency, with the end of the line terminated
in a short circuit. For example, an unwanted frequency
may be suppressed by connecting a length of line ter-
minated in a short circuit to the feed line of a radio
receiver or transmitter. The short circnit is positioned
so that the line section resonates at the unwanted fre-
quency. Such a stub, usually with a companion com-
pensating stub of similar construction, constitutes a wide-
ly used form of radio frequency filter. Similar coaxial
line sections are used for impedance matching,

Proper functioning of short-circuited line sections in
these and other applications depends in considerable
measure on the accuracy achieved in adjusting the length
of line section since this determines the frequency at
which the line will resonate. In addition, the means used
tc provide the short circuit between the inner and outer
conductors must be such as to assure good contact.

Heretofore, the comstruction of such short-circuited
transmission line sections has involved “cut and try”
processes wherein the line itself was progressively short-
ened by sawing or other means. This method is labori-
cus and has the further disadvantage of precluding “back-
ing off” if the adjustment has gone even slightly below
the optimum length. Accurate tuning is achieved only
by application of painstaking and time-consuming meth-
ods.

Other short-circuiting means utilizing resilient fingers
with contact points affixed thereto provide a discontinu-
ous short-circuiting path and thereby introduce stray loss
into the circuit. . .

General objects of this invention are to overcome the
above-mentioned difficulties and provide a structurally
simple and efficient construction for short-circuiting co-
axial line sections.

A further object is to expedite and facilitate accurate
tuning of coaxial transmission lines.

These and other objects of this invention are realized
in one specific embodiment in a plug comprising a flat
diaphragm or washer fitted between the corresponding
ends of two coaxial cylindrical members. Means are
provided for moving the inner cylindrical member and
washer relative to the outer member. The ends of the
cylindrical members housing the washer may be made
resilient and by suitably shaping the engaged surfaces
of the cylindrical members and the washer the resilient
ends of the cylindrical members are caused to grip their
adjacent coaxial conductors when the inner member and
washer are moved axially, The plane surface of the
washer thereby becomes the short-circuiting path between
the inner and outer coaxial conductors. Preferably, a
tool is provided for positioning and clamping the plug
in place within the coaxial line section.
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The invention in one aspect therefore comprises means
for simultaneously gripping the inner and outer con-
ductors at a desired location within a coaxial line sec-

"tion.

Another feature involves a particular shape of the in-
ner and outer peripheries of the washer and the coop-
erating surfaces on the inner and outer cylindrical mem-
bers whereby the plug is securely clamped to the coaxial
conductors. A resultant advantage thereof is the pro-
vision of a short-circuit path composed of the face of
the washer in substantially line contact with the inner
and outer conducting surfaces.

The invention and the above-noted and other features
thereof will be clearly understood from the following de-
tailed description when read in connection with the ac-
companying drawing in which:

Fig. 1 is a side elevation view, partly in section, and
illustrates the plug in position within a section of coaxial
transmission line;

Fig. 2 is an exploded view in perspective of a plug
assembly constructed in accordance with this invention;

Fig. 3 is a side elevation view, partly in section, of
a tool for positioning the plug illustrated in Figs. 1 and 2,
within a section of coaxial transmission line.

Referring now to the drawing, the plug therein illus-
trated may be constructed of any suitable conducting ma-
terial, for example brass, and comprises an outer hollow
cylinder 11, a washer 12, a tube or inner cylinder 13,
an end plate 14, and a nut 15.

As shown in Fig. 1, the tube 13 is positioned coaxially
within the outer cylinder 11. The inner or clamping
ends of the tube and cylinder are coincident in cross-
section and are rendered flexible by the provision of
longitudinal slots 16. The outer cylinder 11 is closed
at its non-flexible end by the end plate 14. The tube
13 is longer than the outer cylinder 11 and protrudes
through the central aperture of the end plate. The non-
flexible end of the tube is provided with a threaded por-
tion 17 on which the nut 15 is threaded. The nut has
recesses 23 into which the lugs of a wrench may be in-
serted for rotating the nut.

The washer 12 is fitted over the tube 13 and within
the outer cylinder 11 at their flexible ends. The cham-
fered inner periphery 18 and outer periphery 19 of the
washer form cam surfaces. The follower surfaces con-
sist of the conical or flared portion 20 of the tube and
the inside tapered surface 21 of the cuter cylinder The
angles of these are exaggerated in the figure in order to
present the manner of their cooperation clearly. The
shoulder 22 on the flexible end of the tube is a retainer
for the washer.

The tool illustrated in Fig. 3 comprises an inner tubu-
lar member 24 having an internally-threaded portion 253
adjacent one end adapted to engage the threaded por-
tion 17 of the tube 13. The other end of the inner tool
member 24 is provided with a knurled handle 26. Co-
axial with and slidably fitted over the inner tool mem-
ber is the outer tool member or wrench 27. The outer
teol member is likewise furnished with a knurled handle
30 at one end. At the other end the member is pro-
vided with a short length of increased diameter 28 ter-
minating in lugs or fingers 29 adapted to engage corre-
sponding recesses 23 in the nut 15,

Tuning is accomplished by sliding the plug to the
desired location in the line. Thus, in a radio system for
example, where the stub is connected to the transmitter
feed line, the plug is positioned by utilizing a radio re-
ceiver to determine when unwanted frequencies have
been “blocked out.” Where the stub is in the feed line to
the receiver, the plug may be located so as to suppress
selected frequencies emitted by a signal generator. Where
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a compariion stub. is provided to compensate for the
reactance of the tuning stub, the short-circuiting plug is
positioned in the compensating stub to produce the opti-
mum power.

To short-circuit a section of <coaxial line the tool is
affixed to' the plug assembly by screwing “the threaded

end 25 of the inner tool member 24 cn the threaded end -

17 of the tube 13. The plug is then fitted in the line
section within the outer conductor 3% and over the inner
conductor 32 utilizing the tool as a handle.

The plug having been slidably positioned at the desired
tuning point, the plugs 23 of the outer tool member 27
are engaged in the recesses 23 of thé nut 15. Rotation
of the .outer tool member drives the nut 15 against the

end plate 14 and further rotation pulls the tube axially-

toward the open end of the line section. Axial motion
of “the tube 13 draws the washer 12 in the same direc-

tion. The outer periphery 19 of the washer cams the

follower surface 21 of the outer c¢ylinder 11 outward into
tight contact with the inner surface of the outer con-
ductor 31.

Coincidently as the tube moves, the washer is restrained
by the outer cylinder and moves a lesser axial distance
than the tube. - Thé inner periphery 18 of the washer
cams the follower surface 20 of the tube inward con-
tracting the flexible end of the tube into gripping contact
with the inner conductor 32. The tool may then be dis-
engaged and withdrawn leaving the plug clamped in
the line section.

To relocate or remove the plug the tool is reengaged
and ‘the nut 15 backed-off. The tube may then move
inward axially, the shoulder 22 on the tube serving to
force the washer 12 in.the same direction. This move-
ment withdraws the cam surfaces I8 and 19 from the
follower surfaces 20 and 21 whereupon the flexible
end of the tube expands and that of the cylinder con-
tracts thereby unclamping the plug.

It is to be understood that the above-described ar-
rangement is illustrative of the application of the prin-
ciples of this invention. Numerous other arrangements
may be devised by those skilled in the art without de-
parting from the spirit and scope of the invention.

What is claimed is:

1. A device for short-circuiting a section of a coaxial
transmissicn line comprising a hollow cylinder for fitting
within the outer. conductor and-a tube for. fitting over
the inner conductor, each having equi-spaced longitudi-
nal slots extending from one end, means for. moving
said tube axially relative to said cylinder, a washer fit-
ting .within the cylinder and over the tube at their re-
spective. slotted. portions, said. washer adapted to move
axially with said tube, said washer, tube, and. cylinder

having adjacent contacting conical surfaces meeting at an -

acute angle, said surfaces cooperating to force the slot-
ted portions of said cylinder and said tube into contact
with said outer and inner conductors.respectively, when
said tube is moved . axially.

2. Means for short-circuiting a section of a coaxial
transmission line comprising. a hollow cylinder adapted
to fit within the outer conductor of the line and a.tube
adapted to fit over the inner conductor of the line, each
having equi-spaced longitudinal slots extending from one
end, a washer fitting within the cylinder and over the
tube at their respective slotted portions and adjacent
the end of each, said washer; tube, and cylinder having
adjacent contacting conical surfaces meeting at an acute
angle, said tube -having a threaded: portion- adjacent the
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end opposite the slotted portion, a plate for fitting against -

the end of the cylinder opposite the slotted portion, a nut
on .the. threaded portion of :the.tube-and bearing against
said plate whereby said tube and said-cylinder may - be
moved longitudinally -in opposite -directions, said surfaces

of said washer and said tube and cylinder..cooperating.
to force said-slotted portion of said- tube- and - cylinder-
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into respective gripping contact with the inner and outer
conductors of the line.

3. In combination, a short circuiting device in accord-
ance with claim 2 and a device for fixing said short cir-
cuiting device in a section of coaxial transmission line
comprising two hollow coaxial sleeve members, the inner
of said last-mentioned members being of greater length
and having an internally threaded portion at cne end for
engaging the threaded portion of the tube member of said
short circuiting device, the outer of said coaxial sleeve
members having means at the end adjacent said threaded
end of said inner member for engaging the nut member
of said short circuiting device, whereby rotation of said
outer coaxial sleeve membeér with respect to said inner
coaxial sleeve member causes rotation of said nut mem-
ber relative to said short circuiting device.

4. Shert circuiting means for a concentric conductor
line, said means comprising a conductive cylinder fitting
within the outer conductor and a conductive tube em-
bracing the inner conductor, said cylinder and tube in-
cluding flexible portions, and a short circuiting washer
fitting within said cylinder and upon said tube at their
respective flexible portions, said washer having sloping
external and internal surfaces mutually inclined to juxta-
posed sloping surfaces on the cylinder and the tube re-
spectively for camming the cylinder and tube into contact
with the corresponding cencentric conductors upcn axial
movement of said tube, the fit between the cylinder, the
tube, and the washer being such that a plane, uninter-
rupted short circuiting surface is presented tc the line.

5. A device for short circuiting a section of a coaxial
transmission line comprising a hollow cylinder for slidably
fitting within the outer conductor of said line and a tube
for slidably fitting over the inner conductor of said line,
each having equispaced longitudinal slots extending from
cne end, meaps for moving said tube axially relative to
said cylinder, a circular.plate washer fitting within the cyl-
inder and over the tube at their respective slotted portions,
said washer adapted to move axially with said tube, said
washer, tube, and cylinder having adjacent mutually-
inclined, substantially line contacting surfaces, said sur-
faces cooperating whereby said washer cams the slotted
portions of said cylinder and said tube into contact with
said cuter and inner conductors respectively, when said
tube is moved axially with respect to said cylinder.

6. Means for terminating. a section of coaxial trans-
mission line consisting of an inner and an outer con-
ductor, said -means comprising a circular washer mems-
ber having dimensions so as to substantially occupy the
cross “section between said inner and.outer conductors,
said washer having inner and outer peripheries comprising
inclined camming edges, means for securely positioning
said -washer member within said line between said inner
and outer conductors, said means comprising a hollow
cylindrical member -arranged to fit slidably within said
outer conductor and having a longitudinally slotted, flexi-
ble end portion:and an internal camming surface for en-
gaging the outer periphery of said washer, and a tubular
member arranged to fit slidably over said inner conductor
and havinga longitudinally slotted, flexible end portign,
said end portion having a-camming surface for engaging
the inner periphery of said washer-and a shoulder portien
for retaining said washer, and means for moving said
tubular: member. axially with respect to said hollow cylin-
drical member within said transmission line whereby said
washer member is urged axially with said tubular mem-
ber being restrained therefrom by engagement with said
hollow cylindrical member whereby said flexible end por-
tions of said hollow cylindrical member and said tubular
member-are urged respectively into clamping engagement
with said outer and inner conductors.

7. Means for terminating a section.of coaxial trans-
mission line in accordance with claim 6 in which said
means for moving said tubular. member axially com-
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prises a rotatable member threadably engaging said tubu- 2,531,519
lar member and adapted to transmit thrust to said hollow 2,644,929
cylindrical member.
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