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@ Electrical connector having an electrical termination for a coaxial cable and method of assembling said electrical

connector and its termination with a coaxial cable.

Electrical connector having an electrical termination fora

coaxial cable including a rotatable clamp member {300} ter- -

minating a “square-cut” end of the coaxial cable (10) which is
of the type having a central conductor (12) separated from a
braid conductor {16) by a dielectric core (14), and having a

jacket (18) around the braid- conductor (16), the clamp -

member (300) including a tapered frusto-conical clamp body
(310) having a central passage sized to receive the dielectric

“core {14} therethrough, and thread-like portions having

respectively an advancing helical groove of like sense and
pitch being disposed on both the tapered outer surface andon
the central passage wall of the clamp body (310} and simul-
taneously coacting with the braid conductor (16) and the
dielectric core {14) to improve the resistance to undesirable
axial movement of the clamp member (300) away from the
cable (10) and high frequency impedance matching.
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and method of assembllng said eleotrlcal connector and its termlnatlon

w1th a eoax1al cable

This invention relates to an e¢lectrical connector

- ' having an electrical termlnatlon for a coaxial cable, in. which:

said coaxial cable includes a dielectric core, .a braid outer con-
ductor and an external jacket which are square- cut, and a

central conductor extending forward of the'square—éut; said

- electrical connector includes a forward éohtaét’body,.the

electrical termination which is disposed within the forward
contact body, and a rear nut assembling the'electriéal termi-
nation to the forward contact body; and said electrical ter-
mination includes an electrical conductive ¢lamp body having
a forward face and a rear. face, a taﬁered frusto-conical por-
tion having an.- external heliecal groove provided with raised
edge portions for progressively engaging the braid conductor,
and a central passage extending between the forward face and
the rear face for receiving the dielectric core.

Many approaches have been suggested for electrical-
ly terminating and or securing an electrical connector to a
.coaxial-type electrical cable.

Some approaches have required that the cable be
prepared by removing forward portions of the outer jacket,
the braid, the dielectric core insulator layer, and the cen-
tral conductor in progressively longer lengths (i.e., des-
cribing a “"stepped" arrangement) prior to insertion thereof
into an electrical connector. Such a "stepped" arrangement of
the conductor is undesirable in that it requires additional
time and effort by the user and provides a chance that the
preparation would not be properly done. Such an arrangement
is shown in U.S. Patents 3,054,981; 3,107,135; 3,209,287;
3,264,602;and 3,63Y,815. '

- Another approach provides a clamp member with a
frusto-conical shape that is pushed axially inward over the
central conductor and within the jacket and braid. When the
cable Jacket is thlck or made of a heavy, non-yielding

material, inward movement of the clamp member can be resisted



10

15

20

25

30

35

o 0041419

and the clamp pushed axially outward. Such an approach is
suggested in U.S. Patent No. 3,373,243.

When the clamp member is not fally engaged w1th the
braid and/or the ‘central conductor a poor electrlcal connec-
tion is made. Undesirable re51stance can deVelop between the
braid and the clamp High frequency 1mpedance mismatch can

. develop if an air gap.ls,formed between the clamp member and

the central conductor. Provision of ribbed grooves have not
been entirely satisfactory in that a Crimping proc¢ess usually
is required to. form a tight fitment between'the'clamp and the
cable. ‘ |

Other solutions to poor electrlcal termination pro-
blems have ‘been suggested respectlvely in European Patent
Appllcatlon No. 80 400458.8 and in U.S. Patent No. 3,110,756.
While variously providing mechanlcal securement and electri-
cal terminations, each separate connectlon approach did not
coact to provide both a reliable electrical termination ha-
ving a secure positional: fitment between a connector member
and the cable, as well as a termination having high frequen-
¢y impedance matching.

The present invention overcomes the disadvantages
and limitations of the prior art arrangements by providing
an electrical connector having an electrical termination for
a coaxial cable, in which: said coaxial cable includes a di-
electric core, a braid outer conductor and an external jacket
which are square-cut, and a central conductor extending for-
ward of the square-cut; said electrical connector includes
a forward contact body, the electrical termination which is
disposed within the forward contact body, and a rear nut as-
sembling the electrical termination to the forward contact
body; and said electrical termination includes an electrical
conductive clamp body having a. forward face and a rear face,
a tapered frusto-conical portion having an external helical
groove provided with raised edge portions for progressively
engaging the braid conductor, and a central passage exten-
ding between the forward face and the rear face. for receiving
the dielectric.core and provided with an internal helical
ghoove having raised edge portions for progressively enga-

ging the dielectric core, the. external and internal helical
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grooves being of like sense such that after the dielectric

core is received in the central passage and the clamp body

is rotated about the coaxial cable, the ralsed edge portions
coact to progressively. engage the dielectric core and the
braid conductor to secure and to electrlcally connect the -

coaxial cable to the clamp body, the internal helical groove
" substantially ellmlnatlng any Sseparation between. the dielec-

tric core and. the'central passage to improve high: frequency
1mpedance matchlng

The electrlcal connector of the present invention
is advantageous in that:

" 1t uses a "square cut" cable termlnatlon 1n "which

. the.~ Jacket brald conductor and dlelectrlc ¢ore are cut to

a. unlform length (i.e., in 'a single cut for cable preparation),
such a square cut termination belng an easy and qulck one to
accompllsh in preparation of the cable and saving on~ labor
costs;

it is compatible with any type of jacket and does
not require the slitting of the jacket, maintaining the
cables's integrity and thus increasing the life of the cable
and the termination}

it improves the resistance to undesirable axial
movement of the clamp member away from the cable;

it improves high frequency impedance matching;

it uses only three separate pieces of relatively
large size to be handled conveniently, the use of a minimum
number of pieces reducing the chance of inadvertent loss of
a part during packaging or assembly; and

the clamp body is merely rotated to draw it into
progressive engagement with the coaxial cable, such an enga-
gement minimizing possible damage to the cable.

One way of carrying out the invention is described
in detail below with reference to the drawingé'which illus-
trate one specific embodiment, in which: .

FIGURE 1 is a cross sectional view of an electrical

connector assembly having an electrical termination for a

square~cut, coaxial cable;

FIGURE 2 is an enlarged side view of a clamp member
used in the connector assembly of FIGURE 1 showing an external
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helical threaded portion; ,
FIGURE 3 is a cross sectiohal’viéw'of the'clamp
member looklng along the lines III-III of FIGURE 2 and

showing a central passage having an internal wall prov1ded

"with an helical threaded portion and an axial slot;

FIGURE 4 is an end view of the elamp member- looking
along lines IV-IV of FIGURE "3; | '

FIGURE 5 shows the clamp member of the present
invention partially inserted over the coaxial cable’ W1th
and both helical. threaded portions coactlng and respectlvely
in engagement with the cable braid and the dielectric core
insulation; and

FIGURE 6 is a cross sectional view of the coaxial
cable and clamp member of FIGURE U4 when the clamb member is
in complete engagement'within'the'coaiial cable and held in
place therewith by the coacting helical threaded portions.

FIGURE 1 shows a cross sectional view of an elec-
trical termination between a coaxial cable 10 and an electri-
cal connector assembly 100 according to the bresent invention.

The coaxial cable 10 includes a core of dielectric
material 14 disposed between a central conductor 12 and an
outer braid conductor 16. A protective outer jacket 18 sur-
rounds the conductors and the dielectric core. The outer
jacket 18 and the dielectric core 14 are both made of elec-
trically insulating materials to electrically isolate the
conductors 12 and 16 from each other and from the environment.

The electrical connector assembly 100, in the embo-
diment shown, includes three components which are supplied
and handled as separate pieces: a forward body 200, an inter-
nal clamp member 300 and a rear nut Y400. The forward body 200
includes electricaily insulating material 220 and an inter-
nal thread at the rear end thereof for coupling to the nut
400. An outer electrical contact 230 is disposed outside the
insulating material 220 and is electrically isolated from-a
central contact 210 upon assembly. When the connector 100 is
attached to the caBle 10, the central contact 210 is eleetri-
cally.coupled to.tpe ceﬁtral conductor 12 of the cable 10 and

. the outer contact 230 is electrically coupled to the braid

conductor 16 of the cable 10.
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The nut 400 may be ‘of the type described in U.S.
Patent No. 3,373, 2&3 and includes a rear portlon M1O adapted

- to be grasped during installation and an external SCrew. threa-

ded portion located forward of the rear portlon H1O for enga-
ging the .internal thread of the body to secure. the connector

'assamﬂy 100 together. Thernm 400" further 1ncludes a central
.aperture M3O through ‘which the- ecable "10 extends and steps

MHO whlch prov1de the central aperture Y430 in the: forward
reglon with 1ncrea31ngly larger diameters. When used in ‘con-
Jjunction with the clamp member 300 of the present desagn and
as described- later the steps 440 enable ‘the assembled connec-
tor 100. to captivate the Jacket 18 and the ‘braid conductor 16

. and thereby to retain the cable 10 therein to provide increa-

sed resistance to axial decoupling forces applied on the cable.
Captivation of the cable jacket 18 and the ‘braid conductor 16
occurs between. the steps LU0 and a frusto- conlcal surface of
the clamp member 300 ,

The clamp member 300 1ncludes an- electrlcally con-
ductive clamp body 310 an insulator body 320 and a.central
mating contact 210. Preferably and in accord with the ‘present

invention the insulator body 320 includes a central -bore 321

(Fig.5) which is large enough to receive only the central con- .

ductor 12 therein. The insulator body 320 fits within an
undercut portion 312 (Fig.3) extending rearwardly from the
front end of the conductive clamp body 310. The insulator

body 320 electrically isolates the exposed portion of the cen-

“tral conductor 12 of the cable 10 and the contact 210 from the

conductive clamp body. 310. The insulator body 320 is retained

. within the undercut portion 312 by one of many known expe-~"

dients (e.g., adhesively bonded or interference fit).

A portion of solder 700 would be provided between
the central conductor 12 and the rearward end of the central
ccntact 210 to complefe an electrical interconnection between
cable and connector.

FIGURE 2 is an enlargedview of the clamp body 310
of the present invention showing the external surface of the
clamp body 310 The clamp body 310 has a constant diameter

. forward portlon 313 and a tapered frusto-conical rear portion

314, rear portion 314. extending from the forward portion 313
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rearwardly and having. forward end 314b of greater dlameter
than a rear end 31ka.

A helical groove or. threaded portion- 500 having
raised edge portions and undercuts spirals progre351vely
rearward around the frusto- COnlcal rear portion- 31” making
several revolutlons between the- ends 3148 and 314b. .

FIGURE 3 is a cross seotlonal view of the clamp

- body 310 without the insulator body 320 and shows ‘the under-

cut portion 312.for receiving the insulator body 320.
Preferably and in aecord'with the present ihVention,

the clamp body 310 of. the clamp member 300 inc¢ludes a central

passage 311 extendlng between a forward face 316 and a rear

. face 317. The central passage 311 is sized large enough to

receive the layer of insulation formed by the dielectric core
14 of the cable 10. The internal wall 315 of the central pas-
sage 311 is provided'with a helical groove or threaded por-
tion 600 having raised ‘edge portions and adjacent undercuts

that spirals progressively rearward around the passage, ma-

-king several revolutions. The sense of each respective

threaded portion or helical groove 500 or 600 would be iden-
tical. That is, both grooves would be left-handed or both
would be right handed. It has been found that for the exter-
nal threaded portion 500 a continuous spiral of right—handed
buttress-type thread of 40 pitch having a depth of70.127 mm
works to advantage. Although left-handed threads could be
substituted and used to advantage in the present design,
these threads would be unconventional and more difficult to
install manually inasmuch as an operator is accustomed to
install a screw member with right handed threads. The threa-
ded portion 600 enithe central passage wall 315 could be of

. the same'type-(i;e., buttress) as on the clamp body 310 or,

more advantageously,. V-shaped. Each V-shaped tooth would act
to bite sharply into the core of dielectric material 14,

Further, a pair of axially extended grooves 318
(Figs. 3 and 4) disposed at substantially diametrically op-
posite portions of the central passage wall 315 could be pro-
vided if desired. to feceive any scraps of insulative material
as a result of. the sharp teeth of the threaded portlon 600
biting into the cable .insulation.

In FIGURE 5, the cable 10 has been prepared in a
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manner which is referred to in the industry as a "square-cut"
end wherein the central conductor 12 is exposed to extend
forwardly of the rest of the cable (outer jacket 18, braid
conductor 16 and dielectric core 14), these oﬁher portions
being cut-off square and at a position rearwardly of the ex-
posed end of conductor 12.

- The uﬂxwed frusto-conical portlon 314 of. the clamp

braid 00nduetor 16, . urging the braid conductor 16 and the
outer Jacket 18 sllghtly radially outward.

At the stage shown "in 'FIGURE 5, the helical grooves
500 and 600 begin to coact to threadably engage with. the
braid conductor 16 and the dielectric core 14. Because. the

braid conductor 16 is also being urged radially inward by

- the surrounding jacket 18, the braid conductor 16 is partial-

ly urged into the groove 500.

As the clamp member 300 is rotated in the direction
of helical grooves 560, 600, the raised edge portions of
groove 500 coact with the braid conductor 16 to draw the clamp
body 310 inwardly in the nature of a screw being drawn into
wood as it rotates. Continued rotation of the clamp member
300 causes additional threads of groove 500 to engage the
braid 16 and secures the ¢lamp and cable 10 together by the
groove 500 against unwanted axial movement out of the cable

10 because the braid conductor 16 is engaged by the groove

"500.

Further, and in coaction with the external groove
500, rotation of the clamp member 300 causes the raised edge
portions of the interior-V—shaped teeth of groove 600 to
bite into the dielectric core 14, thereby eliminating the slight
air gap circumposing the dielectric core 1l that otherwise
would exist if the dielectric core 14 were to be slidably
slipped within the central passage 311 in a clearance fit.
At extremely hlgh frequencies (e.g. 18 gigahertz) an air
gap defined by the central passage 311 can develop an impe-
darce mismatch, from the typically desired 50 ohms. Since 10
gigaheftz corﬁespoﬁds to approximately 1 wave length with
respéct to passage 311 and inasmuch as any impedance mis-
match of length 1/20 wavelength (i.e. at 0.5 gigahertz)
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begins to adversely effect performance of. the transm1551on
line as measured by. VSWR, this mismatch must be reduoed to
tolerable llmlts Accordingly, the length of groove- 600 in
the central passage 311 serves to eliminate ‘both this air
gap as well as to provide increased resistance to unwanted
axial withdrawal.

FIGURE 6 shows the clamp member 300 when the-

.clamp body 310 is fully engaged with cable 10 The "braid

conductor 16 and “the outer Jacket 18 extend forwardly on"-
the clamp body 310 over the enlarged forward portlon 313
thereof, fully covering. the tapering frusto- conlcal portlon
314, with the helical groove'SOO being- embedded along its
length within the braid conductor 16.. The dielgctrié ‘core -
14 is well. forward within the'clamb body 310 and in the-
central passage 311 thereof with the heliéal groove 600
bitingly engaged along its length within the dielectric
core 14 to eliminate any air layer thereabout.

While other types of grooves could be used, the
grooves of the type shown in FIGURE 6 are believed the
preferred embodiment as they can be formed quite easily on
automatic screw machines. Of course, the grooves could be

formed using other techniques.
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Claims:

1. Electrical connector having an electrical ter-
mination for a coaxial cable; said coaxial cable (10) inclu-
ding a dielectric core (14), a braid outer conduétor’(16),
an external jacket (18) which are square-cut and a central

conductor (12) extending forward of the square-cut; said

: electrical connector (100) including a forward contact body

(200), the electrical termination (300) which is disposed
within the. forward contact.body (200).énd a rear nut (400)
assembling the electrical termination (300) to the. forward
contact body (200); and said electrical termination (300)
including an eléétrically conductive clamp body (310) having
a forward face (316) and a rear face (317), a tapered frusto-

conical portion (314) having an external helical groove (500)

provided with raised edge portions for progressively engaging

the braid conductor (16), and a central passage (311) exten-
ding between the forward face (316) and the rear face (317)
for receiving the dielectric core (14); characterized in
that the central passage (311) is provided with an internal
helical groove (600) having raised edge portions for progres-
sively engaging the dielectric core (14), the external and
internal helical grooves (500,600) being of like sense such
that after the dielectric core (14) is received in the central -
passage (311) and the clamp body (310) is rotated about

the coaxial cable (10), the raised edge portions coact to
progressively engage the dielectric core (14) and the braid
conductor (16) to secure and to electrically connect the
coaxial cable (10) to the clamp body (310), the internal
helical groove (600) substantially eliminating any separa-
tion between the dielectric core (14) and the central pas-
sage (311) to improve high frequency impedance matching.

2. Electrical connector as claimed in Claim 1,
characterized in that the central passage (311) includes a
pair of axially extended grooves (318), said axial grooves
(318) being disposed at substantially diametrical opposite
portions of the wall (315) of the central passage (311) to
receive insulating material scraps as a result of biting

engagement by the internal helical groove (600).
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3.. The method of assembllng the - electrlcal connec-
tor and its. eleetrlcal termlnatlon accordlng to Clalm 1 w1th
the coaxial cable, characterlzed by. the. steps of: cuttlng
the external Jacket (18), the ‘braid conductor (16) and the-
dlelectrlc core (1&) of the coaxial ecable- (10) perpendlcular
to the axis thereof in a substantially UHlfOPm length, shor-

. ter than the central conductor (12) to prOV1de the square

cut; sllpplng the rear nut (HOO) over the ‘coaxial cable (10);
inserting the central*oonductor (12) in the central ‘passage -
(311) such that the, frusto-conical portlon (314) faces the-
braid conductor (16) and the central bassage (311) faces the
dielectric core (14); rotating the clamp body (310) to pro-
gressively engage the raised edge portions of the external’
and internal helical grooves (500,600) with the braid condue-
tor (16) and the dielectric coré'(1ﬂ) to prevent removal of
the clamp body (310) from the coaxial -cable (10) and to
reduce high frequency impedance mismatch caused by separation:
between the dielectric core (14) and the clamp body (310);
and assembling the rear nut (400) and the forward contact
body (200) over the electriecal termination (300) to complete
the electrical contact and captivate the clamp body (310)
therebetween.
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