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UNITED STATES PATENT OFFICE 
2,477,955 

CONNECTOR 

Wentworth D. Boynton, Woodbrook, Md., as 
signor to Western Electric Company, Incor 
porated, New York, N. Y., a corporation of New 
York 

Application May 8, 1946, Serial No. 668,082 
(C. 14-21) 11 Claims. 

This invention relates to connectors, and more 
particularly to connectors for connecting coaxial 
cable units to electrical testing apparatus. 

CoaXial cables are employed in high frequency 
telephone and television transmission systems be 
Cause of the many structural and electrical ad 
vantages inherent therein. These coaxial cables 
uSulally comprise a composite core consisting of 
a plurality of individual coaxial units each of 
Which includes a solid central conductor, a plural 
ity of insulating discs spaced uniformly thereon, 
an Outer tubular conductor formed completely 
around the insulating discs and a steel tape 
Wrapped Spirally around the Outer conductor. 
The composite cores are usually enclosed in an 
extruded lead sheath, which may have various 
kinds of protective coatings applied thereover 
Where a particular field installation requires such 
treatment. 

During the manufacture of such coaxial cables, 
Convenient lengths of the composite cores are 
Stored on reels preparatory to extruding a lead 
Sheath over the core. This same procedure is 
followed With the lead sheath cables preparatory 
to further treatment of the cables. 

However, to assure the production of commer 
cially acceptable coaxial cables, the general prac 
tice is to conduct an electrical test on each in 
dividual coaxial unit of a cable after the com 
posite core has been formed and again after the 
lead sheath has been applied thereover. Due to 
the unusual mechanical construction of the co 
axial units, there arises the problem of providing 
a satisfactory means for electrically connecting 
the central conductor and the outer conductor : 
thereof to the electrical testing apparatus. 
The object of the invention is to provide new 

and improved connectors. 
In accordance with a preferred embodiment of 

the present invention, there is provided a con 
nector which comprises a housing, means posi 
tioned within the housing for engaging the cen 
tral conductor of a coaxial unit, and means asso 
ciated With the housing for engaging the outer 
conductor of the coaxial unit. 
A complete understanding of the invention may 

be had from the following detailed description 
of a specific embodiment thereof, When read in 
conjunction. With the appended dra Wing, in Which: 

Fig. 1 is a side view of a connector comprising 
a preferred embodiment of the invention; 

Fig. 2 is a top plan view of the connector shown 
in Fig. 1; 

Fig. 3 is a left end view of the connector shown 
- in Fig. 1; 
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Fig. 4 is a vertical section taken along line 

4-4 of Fig. 3, and 
Fig. 5 is a horizontal section taken along line 

5-S of Fig. 1, 
Referring in detail to the drawings and par 

ticularly to Fig. 1, there is shown a connector for 
engaging the inner and outer conductors of a 
coaxial unit, which comprises a rectangular hous 
ing 9 provided with a pair of transparent sides 
0-9 secured to the sides of the housing by a 

plurality of screws - . The transparent sides 
- are made from "Plexiglass' or other simi 

lar transparent plastic material and are mounted 
on the housing 9 so as to be flush with the sides 
thereof. 
The housing 9 is provided with a pair of ears 
2-2 (Fig. 2) between which an L-shaped arm 
f3 is pivotally mounted at one end of a long leg 
4 thereof by means of a bolt f5 threadedly se 
cured in the left hand ear 2, as viewed in Figs. 2 
and 3. The pivoted end of the leg 4 is provided 
with a hardened bushing 6 having a bore 
therethrough to slidably receive the bolt 5. A 
short leg 8 of the arm 3 is provided with a 
turned in end 9, which engages a shoulder 20 
provided on the lower portion of a left hand 
wall 2 of the housing 9. A U-shaped leaf spring 
23 (Figs, 1 and 2) has the base end thereof se 
cured to the top of the housing 9 adjacent to the 
ears 2-2 by a plurality of bolts 24-24. The 
legs 25-25 of the leaf spring 23 are offset at 
their erads and engage the underside of the leg 

of the arm 3. The Spring 23 urges the arm 3 
upwardly and normally maintains the end 9 
against the shoulder 20, in which position an 
elongated opening 26 provided in the leg 8 is 
misaligned with a bore 27 provided in the Wall 2 
of the housing 9 (Figs. 3 and 4). 
A conventional Spring-loaded contacting clip 

29 is mounted within the housing 9, as shown in 
Figs. 1 and 4, on a block 30 made of suitable 
insulating material and secured on the inner side 
of the bottom of the housing 9 by a plurality of 
screws 3-3. The height of the block 3 is 
such that the clip 29 positioned thereon is aligned 
horizontally with the bore 27 provided in the 
wall 2 of the housing 9. A stationary arm 32 
of the clip 29 is rigidly Secured to the block 30 
by means of a bolt 33 which is positioned in a 
counterbore 34 provided in the block. The 
counterbore 34 is provided in the block 30 So that 
the head of the bolt 33 is positioned a substan 
tial distance away from the bottom of the hous 
ing 9 thereby keeping the bolt 33 and the clip 

55 29 completely insulated from the housing 9. 
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A movable arm 35 of the clip 29 has its oper 
ating end 36 engaged by a non-conducting 
plunger 40 slidably positioned in a bore 4 pro 
vided in the top wall of the housing 9. The up 
per portion of the plunger 40 passes between the 
legs 25-25 of the spring 23 and has its upper 
end in close proximity to the underside of the 
leg 4 of the arm 3. The lower portion of the 
plunger 40 positioned between the top wall of the 
housing and the arm 36 of the clip 29 is serrated () 
in order to provide a long leakage path between in 
the clip 29 and the housing 9. When the arm 
3 is depressed against the action of the spring 

23, it engages the plunger 40 and urges it down 
wardly against the movable arm 35 of the clip 29, 
which raises a contacting end 42 thereof out of 
engagement with a contacting end 43 of the sta 
tionary arm 32 against the action of a torsion. 
Spring 44 positioned on the clip 29. At the same 
time the leg 8 is moved downwardly until the 
bottom wall of the opening 26 provided therein 
is substantially below the lower side of the bore 
27 provided in the housing 9. 
When the arm 3 is in this position, a coaxial 

unit such as coaxial unit 45 may be readily passed 
through the opening 26 and the bore 27 (Fig. 4), 
whereby a substantial portion of the end of the 
coaxial unit may be positioned within the hous 
ing 9. Such coaxial units generally comprise 
a solid central conductor 46, a plurality of insu 
lating discs 47-47 spaced uniformly along the 
conductor, an outer tubular conductor 48 Sur 
rounding the insulating discs, and a steel tape 50 
Wrapped spirally over the tubular conductor. 
A flexible cable 55 has one end thereof attached 

to Suitable high voltage testing apparatus (not 
shown) and its other end is secured to the hous 
ing 9 by a conventional cable grip 56(Figs. 4 
and 5). The cable 55 illustrated in Figs. 4 and 5 
is a single conductor shielded cable having a cen 
tral insulated conductor 57 and a tubular metallic braid 60 surrounding the insulating jacket of 
the conductor 57. This metallic braid 60 is also 
enclosed in a suitable insulating jacket. The end 
of the cable 55 which projects through the grip 
56, into the housing 9 is prepared so that the bare 
end of the central conductor 57 may be clamped 
in the end of the stationary arm 32 of the clip 29. 
A portion of the metallic braid 60 is exposed and 
a wire 6 is wrapped therearound, soldered there 
to and secured to the housing 9 by means of a 
screw 62. 
The metallic braid 60 of the cable 55 is con 

nected to the grounded side of the high voltage 
testing apparatus to which the cable 55 is con 
nected. By virtue of the electrical connection 
between the metallic braid 60 and the housing 9, 

- the entire connector is grounded, with the excep 
tion of the insulated clip 29. In this way the 
housing.9 acts as the grounded terminal and the 
clip 29 which is insulated therefrom acts as the 
high potential terminal of the high voltage test 
ing apparatus in which the coaxial unit 45 is to 
be connected. When the connector is positioned 
on the end of a coaxial unit, as shown in Figs. 4 
and 5, the outer tubular conductor 48 is connected 
to the grounded metallic braid 60 by means of the 
housing 9 and a wire 6t, and the central con 
ductor 46 is connected to the high potential cen 
tral conductor 57 by means of the clip 29. 
The above-described connector operates in the 

following manner: 
Whether the high voltage insulation test is to 

be conducted on the composite core of a coaxial 
cable or on the coaxial cable after the lead sheath 
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is applied, the ends of the individual coaxial units 
are prepared as follows: 
A Substantiai portion of the steel tape 59 is re 

In OWed from the end of each coaxial unit So as 
to eXpose a Workable portion of the tubular con 
ductor 48. A smaller portion of the tubular con 
ductor 8 is removed so as to expose a portion of 
the central conductor 46. All the insulating discs 
4-4. Which are uncovered by this last step are 
removed from the central conductor. 
In order to position the connector over the end 

of any one of the individual coaxial units of a 
Core or cable, Such as a unit 45, it is necessary to 
depress the arm 3 so that the leg 8 clears the 
bore 27 and the elongated opening 26 therein 
is aligned With the bore 2. When the arm 3 
has been depressed to this position, it has also 
urged the plunger 4 downwardly against the 
movable arm 35 of the clip 29 so as to disengage 
the contacting end 42 thereof from the contact 
ing end 43 of the arm 32. With the arm 3 held 
in this position, the connector may be positioned 
On the prepared end of the coaxial unit 45 to be 
tested by passing the end of the unit through the 
Opening 26 and the bore 2. Through the trans 
parent Sides 9-3, it is possible to see when 
the connector is properly positioned on the end 
of the unit So that a substantial portion of the 
Outer conductor 48 projects into the housing 9, 
and a portion of the central conductor 46 projects 
between the contacting ends 42 and 23 of the clip 
When the connector. has reached the desired 

position on the end of the coaxial unit 45, the 
arm 3 is released, whereupon the spring 23 urges 
the arm 3 upwardly so that the leg 4 thereof 
is disengaged from the plunger 40, whereby the 
Spring 44 causes the contacting end 42 of the 
arm 35 to resiliently clamp the conductor 46 
against the contacting. end 43 of the arm 32. 
The leaf Spring 23 urges the arm 3 upwardly 
until the bottom of the opening 26 engages the 
Outer tubular. conductor 48 and clamps it against 
the upper side of the bore 27 provided in the wall 
2 of the housing 9. With the connector in this 
position, the central conductor 46 of the Coaxial 
unit 45 is electrically connected to the high po 
tential central conductor 5 of the cable 55 and 
the tubular conductor. 48 of the unit is electri 
cally connected to the grounded metallic braid 
60 through the housing 9 and the conductor. 6. 
When the connector is positioned On the cable, as 
described above, the testing apparatus (not 
shown) associated with the test lead 45 1may be 
used to conduct suitable electrical tests such as a 
high Voltage insulation test on the coaxial unit 

Since the metallic braid 69 is the grounded 
side of the testing apparatus, the entire con 
nector, except the clip 29, is thereby grounded 
ind injury to the Operator in the handling of 
the connector is prevented. 
The above-described Connector has several in 

herent advantages over connectors heretofore 
ised for similar purposes. It completely protects 

5. the Operator from injury because all parts thereof 
which must be operated by hand are grounded 
and insulated from the high potential contacting 
clip. It is extremely simple and easy to operate, 
in that the actuation of the outsidelevermakes the 
connector ready for attachment on the coaxial 
unit. The transparent sides further increase the 
ease with which the connector may be operated. 
Finally, the Spring pressed clip firmly grips the 
central conductor So that a low resistance con 
tact is made therebetween, which fact is essential 



2,477,955 
5 

to the performance of an accurate electrical test 
of the coaxial unit. 
Although the connector described hereinabove 

was designed primarily for use in connecting 
individual coaxial units of a composite core on 
a reel or the completed cable on a reel to electrical 
testing apparatus, it is obvious that the connector 
could just as well be used for connecting the in 
dividual units to a testing apparatus before Such 
units are formed into tile composite core. While 
the above-described connector is particularly 
adapted for connecting individual coaxial units 
to high voltage testing apparatus, it can be readily 
adapted for connecting other types of cables to 
similar apparatus without departing from the 
Scope of the invention as defined in the appended 
claims. 
What is claimed is: 
1. A connector for engaging a coaxial cable unit 

including a central condictor and an outer tubul 
lar conductor, which comprises a housing, a Spring 
clip positioned. Within the housing and insulated 
therefrom for engaging the central conductor of 
the coaxial unit, and an arm pivotally mounted 
on the housing and having a portion for engaging 
the outer conductor of the coaxial unit, and means 
associated with the arm for actuating the Spring 
clip When the arm is moved. 

2. A connector for engaging a coaxial cable unit 
including a central conductor and an Outer tubu 
lar conductor, which comprises a housing, a Spring 
clip positioned within the housing and insulated 
therefrom for engaging the central conductor of 
the coaxial unit, an arm pivotally mounted on 
the housing and having a portion for engaging 
the outer conductor of the coaxial unit, and a 
non-conducting element positioned between the 
arm and the Spring clip for actuating the clip 
When the arrin is moved. 

3. A connector for engaging a coaxial cable unit 
including a central conductor and an outer tubu 
lar conductor, which comprises a box-like metal 
lic housing having transparent sides and having 
an opening at one end slightly larger than a co 
axial unit to be engaged, a Spring clip mounted 
within the housing in alignment with the open 
ing and insulated from the housing, an arm piv 
Otally mounted on the housing and provided with 
an opening adjacent to the opening in the hous 
ing, a Spring for normally maintaining the arm 
in Such a position that the tWO openings are mis 
aligned, a non-conducting plunger aSSOciated With 
the clip in the path of movement of the arm for 
actuating the clip, and means for connecting 
the clip to a testing apparatus and the housing 
to ground, Winereby when the arm is moved 
against the force of the spring the openings are 
aligned to permit a coaxial unit to be inserted 
therethrough and the Spring clip is opened, and 
When the arm is released the Spring moves the 
arm in the opposite direction and causes the 
sides of the openings to engage the outer con 
ductor of a coaxial unit inserted in the connector 
and the Spring clip to engage the central con 
ductor of the unit. 

4. A connector for connecting the outer and 
inner conductors of a coaxial cable unit to elec 
trical testing apparatus, which comprises a hous 
ing, electrical contacting means positioned with 
in Said housing for engaging only the central 
conductor of Such a coaxial unit, and spring 
pressed means pivotally mounted on said housing 
for Operating Said contacting means and for 
resiliently engaging only the outer conductor of 
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the unit to force the outer conductor against a 
portion of the housing. 

5. A connector, which comprises an enclosing 
casing having a bore provided in One end thereof 
for receiving the end of a coaxial unit having 
a central conductor and an outer tubular con 
ductor, Spring-pressed means pivotally mounted 
on the casing for engaging only the outer con 
ductor of Such a unit to hold the outer conductor 
against the bore in said casing, and contacting 
means positioned within and insulated from said 
casing and operable by movement of said pivotally 
mounted means for engaging only the central con 
ductor of the coaxial unit. 

6. A connector, which comprises a rectangular 
casing having a bore in one end thereof for re 
ceiving the end of a coaxial unit having a central 
conductor and an Outer tubular conductor, means 
mounted exteriorly of the housing for resiliently 
clamping Only the outer conductor of such a co 
axial lunit against the bore in said casing, and 
means 20sitioned within the casing and operable 
by novement of Said resilient clamping means for 
engaging Only the central conductor of such a 
Coaxial unit, Said casing being provided with 
transparent sides So that the connector may be 
Sperly positioned on the end of the coaxial 

. 

7. A connector for connecting a coaxial unit 
having a central conductor and an outer tubular 
Conductoir to electrical testing apparatus, which 
comprises a housing having a two-conductor ca 
ble from the testing apparatus secured thereto, 
Spring clip contacting means positioned within 
the housing and connected to one of the conduc 
tors of Said testing apparatus cable for engaging 
the central conductor of the coaxial unit to be 
tested, the other conductor of the cable from the 
testing apparatus being connected directly to the 
housing, Spring pressed means mounted pivotally 
On the exterior of the housing for resiliently 
clamping the outer tubular conductor of the co 
axial unit to be tested against a portion of the 
housing, whereby both conductors of the coaxial 
unit to be tested are electrically connected to the 
two conductors of the testing apparatus cable 
attached to the housing, and means associated 
With the Spring pressed clamping means for actu 
ating the Spring clip contacting means when the 
clamping means is moved. 

8. A connector, which comprises an enclosing 
casing having transparent sides secured thereon 
and a bore provided in one end thereof, a spring 
preSSed arm pivotally mounted on said Casing and 
having an elongated opening therein normally 
misaligned with the bore in said CaSing, and 
Spring-pressed contacting means positioned 
Within said casing and insulated therefrom, said 
contacting means being operable by said arm, 
Whereby Said arm, when actuated in one direc. 
tion, opens the contacting means and aligns the 
opening in the arm with the bore in the casing 
to permit a coaxial unit to be passed there. 
through and when released causes the inner and 
Outer conductors of a coaxial unit inserted in the 
Connector to be resiliently engaged by said con 
tacting means and said arm, respectively. 

9. A connector for engaging a coaxial unit 
having a central conductor and an outer tubular 
conductor, which comprises a housing having 
transparent sides secured thereon, a spring clip 
positioned within the housing and electrically 
insulated therefrom for engaging the central 
conductor of the coaxial unit, said housing be 
ing provided with a bore in one end thereof hori 
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Zontally: aligned with the spring-clip, an armpiy 
otally mounted at one end of; the housing and 
having-an-elongated opening therein adjacent to 
the bore provided in the housing, a spring for 
normally, positioning the arm so that the tWO 
openings are misaligned, means positioned be 
tween the arm and the clip for opening the clip 
when the armis-actuated, whereby when the arm 

i is actuated so as to align the two holes a coaxial 
unit may be passed therethrough and the trans 
parent sides said in manipulating the Connector 
with respect to the end of the coaxial unit so that 
the central conductor thereof may be properly 
engaged by the clip. 

10. A connector for engaging a coaxial unit 
having a central conductor and an Outer tubular 
conductor, which comprises a housing having 
transparent sides Secured thereon and a bore pro 
vided in one end thereof to receive a coaxial unit, 
a spring clip positioned within the housing and 
electrically insulated therefrom for engaging the 
central conductor of a coaxial unit, said clip 
being horizontally aligned with the bore provided 
in the housing, a two-conductor cable attached to 
the housing- and having one conductor thereof 
connected to the insulated clip and the other con 
ductor connected directly to the housing, said 
conductor connected to the housing being the 
grounded side of the cable so that the entire con 
nector is grounded, except for said clip, and 
e3S- associated, with the housing for operating 

the spring clip and engaging the outer conductor 
of the unit, whereby the two conductors of the 
unit are connected to the conductors of the cable 
attached to the housing and the outer conductor 
of said coaxial unit being grounded thereby. 

11. A connector for engaging a coaxial unit in 
cluding, a central conductor and an outer tubu 
lar conductor, which comprises, a rectangular, 
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metallic: housing: having transparent sides Sey 
cured thereon, a spring clip positiened within the 
housing-andi insulated, therefrom, an L-shaped 
arm.pivotally mounted at one end of said:housing 
and having: an elongated opening ia a portion 
thereof adjacent to the opposite end of the house 
ing, a nonsconductive:plunger slidably positioned 
in thei Wall of the housing, said plunger having 
one end in engagement with an arm of the Spring 
clips and the other, end engageable: by the L 
shaped arm, said:housing: having a bore provided 
in the: end Wall: thereof adjacent to the elongated 
opening-in-the-arm and horizontally aligned. With 
the spring: clip, and a leaf Spring-secured to the 
housing: for normally maintaining the arm in 
such a position that the: Opening therein islinist 
aligned With the bore provided in the end of the 
housing, whereby when the L-shaped arm is 
actuated in. One direction against the action of 
the spring the opening therein is aligned with 
the bore, in the housing to permit. the end of a 
coaxial unit to be inserted in the housing and the 
Spring clip is opened to receive: the central: Cons 
ductor of the unit, and when the arm is released 
the Spring urges the arm in the opposite-direction 
which clamps the outer-conductor of the coaxial 
unit against the bore in the housing and causes 
the spring clip to engage the central conductor...of 
the unit. 

30 WENTWORSH.D. BOYNTON 
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