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3,020,516 , 
ELECTRICAL CQNNECTOR BODY AND CAP CON 
SI‘RUCTION WITH IMPROVED CONDUCTOR 
SECURING MEAYS 

Victor R. Despard, Syracuse, N.Y., assignor to Pass & 
Seymour, Inc, Syracuse, N.Y., a corporation of New 
York , 

Filed Apr. 25, 1958, Ser. No. 730,839 
11 Claims. (Cl. 339-101) 

This invention relates to electrical connector body and 
cap construction and to improved conductor connecting 
and securing means therefor. 

It is one of the general objects of the present invention 
to provide novel and improved electrical connector and 
cap construction. ' 

Another general object of the invention consists in the 
provision of novel and improved combination conductor 
connecting and securing means which combine the func 
tions of the usual screw terminals and strain relief devices. 
More particularly the invention comprises connector 

body and cap construction in which each body and cap 
part includes a terminal base of insulation having con 
nector contacts extending from one face thereof, a con 
ductor connecting means buried in the base for and 
connected to each contact and a resilient, ?exible shell 
enclosing the sides and opposite faceiof said base and 
closely ?tting the cabled conductors leading from the 
connecting means. 
An important object of the invention comprises the 

arrangement of a separate ?exible and elastic sleeve 
adapted to partially encase the shells of a mated cap and 
connector body to secure them together and exclude mois 
ture from the contacts and conductors thereof. 
A speci?c feature of the connector sleeve includes a 

section intermediate the ends thickened to provide inner 
stop shoulders for centralization on the mated units and 
to provide thin end sections which can be turned back 
for ease of application over or removal from the rubber 
like shells on the individual units. 
Another important object of the invention resides in 

the combination wire connector and conductor grip de 
vices embedded in the bases and actuated each by a 
radially directed screw normally covered by the resilient 
shell. 

Speci?c features of-thecombinationconnector and grip 
include a single screw for each threaded into a terminal 
plate having a tang passing through the block to connect 
to and mount one of the connector contacts, said screw 
having a tapered pin at its end adapted to penetrate the 
insulation of a stranded conductor and make electrical 
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contact with the strands thereof and carryingbehind said ~ 
pin a clamp member adapted to engage the insulation of 
the stranded conductor above and below the pin engaged 
area and press it tightly into and against the walls of a 
groove in the material of the base to resist withdrawal in 
the direction of the conductor length, the .arrangement 
being such that the clamping action takes place'simul 
taneously with the vpin penetration. ’ ' < . 

A still further object of the invention resides in the ar~ 
rangement of the conductor con?ning grooves in a base 
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to face radially outwardly from approximately the center ‘ 
thereof so that the several conductors of a multiwire cable 
are close together and are mutually supporting when 
urged toward the center by said clamp members. 

Other and further objects and features of the inven 
tion will be more apparent to those skilled in the art upon 
a consideration of the following speci?cation and the ac~ 
companying drawings wherein is disclosed a single exem 
plary embodiment of the invention with the understanding 
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that such changes and modi?cations may be made, therein ,, 

as fall within the scope of the appended claims without 
departing from the spirit of the invention. ' 

In said drawings: 
FIGURE 1 is an elevation of a complete connector as 

sembly of body and cap, with connecting sleeve and con 
ductor cable sections shown; _ 
FIGURE 2 is an exploded view of the basic three com 

ponents of the connector assembly of FIGURE 1 showing 
the connector sleeve with rolled back lips; 
FIGURE 3 is a face view of the connector body por 

tion with the resilient cover in place but with the contact 
cover block removed; ' 

FIGURE 4 is a rear face view of the contact cover 
block; 7 

FIGURE 5 is a face viewof the connector cap shown 
with the resilient cover in place; 
FIGURE 6 is a longitudinal central section through a 

connector body taken on line 6l—6 of FIGURE 3 and 
showing the base and contact cover block in elevation; 
FIGURE ’_7 is a longitudinal-central section through the 

resilient, ?exible cover "sleeve; 
FIGURE 8 is a view similar to FIGURE 6 but taken 

on line 8—8 of FIGURE 5 of the cap; ' 
FIGURE 9 illustrates'in longitudinal central section the 

sleeve mounted on the connector body and having its free 
lip rolled back to permit connecting the cap to the body; 
FIGURE 10 is ‘an enlarged side elevation ‘of the con» 

hector cap with its elastic shroud removed and showing 
the wire clamping screws; ' 
FIGURE 11 is a front view of the cap showing the 

clamping screws extended; . 
FIGURE 12 is a rear view of the cap illustrating the 

conductor grooves, clamps and penetrating pins arranged 
to accept conductors for-fastening; . 
FIGURE 13 is a face view, on a still larger scale of the 

conductor clamp and associated parts taken on ‘ line 
13-13 of FIGURE 12; ' ‘ 

FIGURE 14 is a section taken on line'14-—14 of FIG? 
URE 13 and showing both the retracted (solid line) posi 
tion and the clamping (dotted line) position of the con 
ductor clamp and actuating screw; ‘and _ - 

FIGURE 15 is a view similar to FIGURE 12 butshow 
ing the individual conductors of a cable connected elec 
trically to the blades of and clamped to the insulation 
‘base of the cap. , 

Attachment plugs or caps and their cooperating com‘ 
ponents, connector bodies, are available in an amazing 
number of sizes, styles, capacities, types and the like, 
making the required stock of manufacturers and dis, 
tributors run to well over 100 different items. The. de-_ 
vices vary in the number of terminals, blades or contacts 
per unit, in the arrangements for polarization or non~ 
polarization, the use of grounding terminals, special'lock 
ing arrangements for preventing separation of ‘the cap 
and connector body under strain,tand the presence or ab 
sence of strain relief clamps for preventing pull on the 
cables orconductors from being transferred to the wire' 
connecting means or terminals. _ When ‘considering two 
wire, three wire, four, wireiand other combinations, with 
or without grounding l terminals, polarized and non 
polarized, and so on, the total numberof sizes and com 
binations offered by some manufacturers runs to more 
than 125 styles, making the cost ofcarrying a full stock 
prohibitive and leading to the occurrence of errors in 
ordering and delivering. ' 
The present invention proposes a simpli?cation where 

by approximately twenty-?ve diiferent devices will per 
form the functions heretofore carried out by one hundred 
with no reduction whatsoever in current carrying ability, 
‘strain relief, waterproofness and'the like. At the same 
time, the facility of .wiring the devices is enhanced to such 
an extent that‘ the time savingfmayrun as. much as any 
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to ninety percent of that normally consumed. At the same 
time, the construction is simpli?ed, the number of parts 
materially reduced and the size and weight curtailed. 

Referring now to the drawings, and particularly to 
FIGURES l to 9 inclusive, it will be noted in the ?rst 
of these ?gures that cables 20, each of the multi-conduc 
tor type are connected in a separable manner by a con 
nector body 21, and cap 22. Each of these components 
includes a cylindrical base, 24 for the connector body and 
25 for the cap, each having plane top and bottom sur 
faces normal to the axis of the cylinder. The front face 
of base 24 is seen in FIGURE 3, at 27 supporting the 
grounding contact 28 and the two conductor contacts 22 
and 30, in a two wire and grounding style of connector 
body which is used herein as representative. Each of 
these contacts is fitted with an integral foot 28', 29' and 
30', set in base 24 flush with the surface 27 as seen, and 
preferably arranged so that the feet reach to the edge 
of the cylinder. 

In a like manner base 25 of cap 22 has a front face 
32 into which are recessed, somewhat deeper than in the 
case of base 24, the feet of plug blades 33 and 34 and 
of the U-shaped grounding plug prong 35, spaced there 
on to mate with the corresponding female contacts on 
block 24. 
To complete the connector body, the contacts are 

housed in a cylindrical insulation block 37, best seen in 
FIGURES 6 and 9 in side elevation and in rear elevation 
in FIGURE 4, where the chambers 39,40 and 41, respec 
tively, extending axially partially through the insulation 
are sized to loosely house the contacts 28, 29 and 30, and 
each has a small opening, 42, 43 and 44 respectively 
through the front face, sized to loosely receive the plug 
and prong blades, as seen in FIGURE 5. The block 37 
is of less diameter than the base 24, as clearly indicated 
in FIGURE 9, providing an annular area 46 where the 
larger base extends out beyond the smaller block. A 
corresponding area is provided on the cap by having its 
base 25 slightly longer than the one in the connector body 
and grooved peripherally on its contact-blade carrying 
face to provide the annular area 47 corresponding in depth 
and width to 46 and leaving the same length of exposed 
cylindrical side wall. 

In this manner the insulation base parts 24 and 25 of 
the cap and connector body are identically sized in length 
to receive each a similar waterproof cover or sheath 50 
of ?exible, resilient, material such as suitable natural or 
synthetic rubber, preferably one resistant to oil and simi 
lar liquids. Such a cover includes a cylindrical, tubular 
portion 52 sized to closely engage the cylindrical walls 
of block 24 or 25 and of just the same length. At its 
outer end it is provided with an inturned lip or annular 
ring 53 to overlap the annular area v46 or 47 previously 
described and have its inner facing edges 54 closely en 
gaged against the cylindrical wall of contact cover block 
37. When applied to the cap body 25 the lip ?ts in the 
annular area 47 previously referred to and its edge 54 
engages against the smaller diameter short cylindrical por 
tion 55 as seen in FIGURE 8. 
The cover has at the rear edge of the cylindrical por 

tion 52 an integral annulus 56 spaced from lip 53 just 
sufficiently to accommodate the length of block 24 or 25 
between its annular reduced portion 47 and the rear face. 
The radial extent of part 56 is somewhat greater than that 
of 53 and attached integrally to its inner periphery is 
the frusto-conical or cup-like, portion 57 having at its 
outer end the annular member 58 centrally perforated as 
at 59 to closely engage over the sheath of cable 20 to 
form a water and dust tight joint. This opening is small 
enough to provide the desired tight ?t with the cover of 
the smallest cable intended to be used with the unit, and, 
because of its resilience can be stretched over one many 
sizes larger, thus accommodating any of the cable diam~ 
eters required to house conductors of a size and number 
usable with the connectors. 
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4 
It will be appreciated that the ?exible covers are accu 

rately sized to tightly ?t over block 24 or 25 so that 
when placed in position they completely house all but the 
small circular area on the face of the block which carries 
the various types of contacts. They protect the terminals, 
which will be later described, shield the insulation base 
against shocks and provide a ?nished appearance as well 
as a uniform exposed surface for receiving the connect 
ing sheath shown at 60 in FIGURE 1, in section in FIG 
URE 7, with both lips rolled back in FIGURE 2, and 
applied to the connector body with one lip rolled back in 
FIGURE 9. This sleeve comprises a straight outer-walled 
tube of resilient ?exible material such as that used in the 
covers, having a thick center portion as shown at 61, the 
inner diameter thereof being such as to ?t easily over 
block 37, comprising the contact cover of the connector 
body, and having a length between shoulders 62 to extend 
from the lip 53 of sheath 50 to the outer face of block 
37. At each end the thickened portion is provided with 
a thin lip section 64, the reduction in thickness being 
entirely from the interior leaving thin walls 65 which can 
be rolled or turned back, as shown at 66 in FIGURE 2, 
over the more rigid central section to facilitate the ap 
plication to the covers of the connector body and cap. 

Such attachment is effected by sliding the sleeve over 
block 37 until a shoulder 62 abuts the outer face of lip 
53 and then rolling lip 64 over the cylindrical portion 52 
of sheath 50, to the position illustrated in FIGURE 9, 
effecting a water and dirt tight connection but leaving 
the remaining lip turned back as at 62 for connection of 
the cap to the connector body in the usual manner by 
inserting the prong and blades thereon into the contacts 
housed in block 37. Then lip 64 is rolled over the cover 
of the cap so that the assembly appears symmetrical as 
seen in FIGURE 1. In each instance the lips 64 are 
substantially stretched over the covers 50 as seen in FIG 
URE 1, which operation is facilitated by the rolling proc 
ess and a water and dust-tight connection insured. Thus 
no liquid or dirt can get between the cap and connector 
body nor none between the sheath of the cable 20 and 
the covers 50, whereby complete protection is offered 
against moisture and dirt or damage by dropping or en 
gagement with hard objects. 
FIGURES 10 to 15 inclusive illustrate the wire at 

taching features of the cap and connector body and since 
they are identical in construction and operation they have 
been illustrated only in connection with the cap to sim 
plify the showing. 

It is highly desirable that the individual conductors 
from the cable be spread as little as possible and enter the 
base block for connection to the terminals in a nearly 
axial direction. This is facilitated by the arrangement 
illustrated in FIGURES l2 and 15 where the rear face 
of the base is shown as intersected by a recess ‘65 for each 
conductor, identical in size and shape and symmetrically 
arranged about the cylinder axis. Each recess extends 
not quite to the center, where it has an arcuate wall 66 
of somewhat less than 180° extent and of a radius which 
is a mean of those of the various size individual conduc 
tors to be used therewith measured with their individual 
insulation sheaths. 

In general a cap or connector body of the so-called 
l0 ampere size or capacity is arranged to accept a 16 or 
18 size wire, a 15 ampere size 16 and 14 wire, 20 ampere 
size 14 and 12 wire and 30 ampere size 12 and 10 wire. 
The carrying capacity of these size wires are commen 
surate with the current conducting capacity of the con 
tacts in the caps and connector bodies. 

Each recess 65 includes a pair of plane walls 67 which 
merge arcuate wall 66 and include an angle of approxi~ 
mately 50° between them. At the intersection of these 
and the arcuate wall with the rear face of block 25 cham 
fers 68 are provided to facilitate the entrance of multi 
strand conductors of the type which must be used with 
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this construction, and to eliminate any possible abrasion 
of the insulation. _ 

Parallel walls 69 slightly off-set at 70 form exten 
sions of the V-channel just described and extend the cham 
ber through the cylindrical wall of the base byway 
of parallel walls 72 somewhat wider spaced apart than 
walls 69 and transverse grooves 73 are arranged as the 
junction of the sets of parallel walls and extends clear 
to the ?at bottom 74 of the chamber. This bottom does 
not extend through the cylindrical base wall but stops 
short of it. FIGURE 10 shows the U-shaped opening 71 
through this wall. 

Fitted in the cross channels 73 is a sturdy-terminal 
plate 75 of conductive metal extending against the bot 
tom 74 but terminating considerably short of the outer 
face of the base as seen in FIGURE 14. It has a nearly 
?at central section and inwardly offset ends 76 which ?t 
in the channels previously de?ned. On the horizontal, 
but slightly above the vertical center, the plate is drilled 
normally and the bore is internally threaded to closely 
receive the threads of the shank of screw 78 preferably 
having a ?listcr head 79. V v 

The end of screw 78 is reduced in diameter and then 
provided with a tapered or conical tip 80 at such a dis 
tance from the under face of head 79 that when this lat 
ter bears against plate 75 the tip 80 is just in engagement 
.with arcuate surface 66 as seen dotted in FIGURE 14. 
The conical tip 80 is of a length approximately the outer 
diameter of the largest conductor which it will be re 
quired to penetrate. The tip springs from reduced diam 
eter portion 81 terminated by a radial shoulder and ex 
tends through a loosely ?tting bore in the square center 
section of clamping plate 82 which is held in position 
thereon by swaged collar 83. The plate 82 is provided 
with integral arms, 84 at the top and 85 at the bottom, 
which are forwardly offset as seen in FIGURE 14 so 
that a plane through their forward faces extends through 
the conical tip 80 of the screw somewhere intermediate 
its length. The lower arm 85 is longer and its outer end 
?ts loosely in a radial channel or groove 86 in the bottom 
wall of the chamber, whose sides and bottom are paral 
lel to the axis of the screw whereby the clamping plate 
is held against rotation with the screw. 

’ Screw 78 is in electrical engagement with terminal 
plate 75' and the latter is connected to the foot of its 
corresponding blade or contact element by means of an 
integral tang 88, best seen in FIGURES l0 and 14. This 
passes through an'appropriate passage in the base 25, and 
since each chamber 65 is directly above the recess for 
the foot'of one ‘of the connector blades, it enters this 
recess and passes through an aperture 89 in the foot and 
is swaged over as shown at 90 in FIGURE 11, complet 
ing the electrical connection between the two parts and 
mechanically holding each in its chamber or recess. 
The facility for wiring the present device is one of its 

important points. All that is necessary is to cut the cable 
oif squarely, pass it ?rst through hole 59 in ?exible sheath 
50, which has been removed from the base, and then re 
move the outer covering and the jute ?llers, which form 
the round shape of the cable, for a length of about one 
half inch, after which the still insulated, individual, 
stranded conductors are inserted each in their respective 
compartments 65, the screws having been previously 
withdrawn to nearly the positions indicated in FIGURE 
12. The conductors are pushed in until they bottom in 
their respective chambers and the screws are now 
tightened down. The respective cavities are shaped to 
center various diameters of wire and as the contact screw 
is threaded down the point begins to penetrate the insula 
tion, centering the wire in the apex of the V. The point 
continues to pierce the insulation and spread the stranded 
group of conductors as it enters between them. The 
curved backing for the wire prevents the group of con 
ductors from ?attening even though at this time the strain 
relieving arms 84 and 85 are already beginning to press 
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6 
on the surface of the insulation of the wire. This tends 
to compact the assembly and packs the individual strands 
tightly around the point of the screw assuring adequate 
electrical connection andcurrent ?ow. 
The combination of the pointed terminal screw and 

automatic clamp carried by the screw in the V-shaped 
cavity, insures practically perfect assembly and contact. 
The screw is run up until the under surface of its head 
locks tightly against the outer face of terminal plate 75 
where friction insures against it being vibrated loose un 
der any circumstances. The screw length may be ad‘ 
justed so that the point enters slightly into the insulating 
material further adding to the strain relief action of the 
pressure arms which have ?attened the wire to some ex 
tent above and below the entrance point of the conical 
screw tip as seen in FIGURE 14 (dotted). When the 
screw heads are tightened against the terminal plates they 
do not extend beyond the cylindrical surface of base 25, 
as seen in FIGURE 15, Where the three conductors are 
shown at 92 as being formed of a plurality of relatively 
thin strands of copper wire surrounded and tightly com 
pact-ed by the extruded plastic insulation cover 93. As is 
common in such constructions the twisted bundle of 
stranded wires is ?rst bound together by a single layer of 
multiple threads arranged helically about it to maintain 
the shape of the bundle while the plastic insulation is ex 
truded in position. 

It will be obvious that the single operationlof turning 
in one screw, per conductor, provides not only for male 
ing careful and adequate electrical contact therewith but 
also provides for clamping the conductor in two posi 
tions, one on either side of the penetrating point, to pro- ' 
duce effective strain relief without the need for clamps or 
the like for the main body of the cable. 

After the individual conductors have been secured 
in position as just described the sheath 50 is advanced 
along the wire and stretched over the base 25 until it 
achieves the position illustrated in FIGURE 8 when the 
device is ready for use. For the connector body section 
the operation is identical, right to the ?nal assembly of 
the sheath or cover 50. Thereafter connecting sleeve 60 
may be applied to the connector body section as described 
in connection with FIGURES 2, 6 and 7, and the circuit 
can now be completed between the two sections of cable 
by bringing the connector body and cap together in the 
usual manner to engage the blades and contacts, and then 
rolling the sleeve over if it is desired to effect a water 
tight connection which cannot readily be pulled apart by 
strain. . ' 

It will be obvious how the invention is adapted to han 
dle a greater or a less number of individual conductors 
in accordance with the speci?c construction of the cap 
and connector body for any particular usage. 

I claim: 
1. In an electric connector device for use with various 

sized cables, each having a plurality of individually insu 
lated stranded conductors in combination, a rigid cylin 
drical base of insulation material having contacts carried 
thereby, one for each conductor and extending from one 
end thereof, a recess opening through the opposite end of 
the base and partially through the side wall thereof for 
each contact, each recess having side walls converging to 
a ?llet adjacent the axial center of said base, a rigid ter 
minal plate electrically connected to each contact and hav 
ing its ends inserted axially into channels in the walls of 
the corresponding recess so as to partially close the side 
wall opening thereof, means mounted by said plate to 
electrically connect one of said stranded conductors to 
said plate and mechanically hold it tightly into the recess 
?llet and axially of the base, and a flexible resilient cover 
for said base includin‘r a tubular sleeve closely engaging 
the side wall of said base, covering said terminal plates 
and recess openings in the cylindrical wall, having an in 
tegral annulus partially covering the recess openings in 
the said end wall and an integral axial sleeve adapted to 
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engage the cable and hold it in substantial alignment with 
the conductors in the ?llets. 

2. The device de?ned in claim 1 in which the means 
mounted by said plate is a terminal screw which extends 
radially of the base through each terminal plate toward 
the ?llet beneath it, and means on each screw to penetrate 
the insulation of a multistrand conductor wire of said 
cable and electrically contact the wires thereof. 

3. The device de?ned in claim 2 in which each screw 
is ?tted behind the insulation penetrating means with arm 
means laterally extending therefrom and independent of 
the penetrating means to engage and automatically clamp 
the conductor against a recess wall to relieve the screw 
wire connection of strain. 

4. The device de?ned in claim 3 in which said means is 
a clamp bar arranged to engage the insulation cover of 
the multistrand conductor at two positions spanning the 
said connection. 

5. The device as de?ned in claim 1 in which each termi~ 
nal plate has ends engaged in axially disposed slots in the 
wall of its recess so spaced radially that the said cover en‘ 
gages the outer end of the screw to prevent undesired 
loosening. 

6. A combined electrical connector for a stranded con 
ductor and mechanical attachment therefor including in 
combination, a base block of rigid insulation material 
having a recess therein with converging walls connected 
by an arcuate wall of a curvature of the order of that of 
the insulation covering of a stranded conductor for use 
therewith, means in said block having a threaded hole 
therein with its axis directed toward said arcuate wall, a 
screw threaded in said hole having a pointed end for ad 
vancement to penetrate the insulation and contact the 
strands of said conductor, a plate swiveled on said screw 
behind said point, and arms on said plate positioned to 
engage the insulation of said conductor above and below 
the screw end penetration to clamp it against said arcuate 
wall. 

7. The construction of claim 6 in which said arms have 
clamping surfaces substantially parallel to the center of 
curvature of said arcuate surface and lying in a plane 
intersecting said screw intermediate the length of said 
pointed end. 

8. The arrangement of claim 7 in which one wall of 
said recess has guide means parallel to the axis of said 
screw and means on one of said arms cooperating there‘ 
with to prevent rotation of said swiveled plate. 

9. An electrical connector for attaching a stranded con‘ 
ductor to a separable contact, in combination, a substan‘ 
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tially cylindrical base block of rigid insulating material 
having ?at ends parallel to each other, contacts each hav 
ing a foot on one end of said block, a recess for each con 
tact in the opposite end of said block opening also through 
the side of the block, a terminal plate for each recess 
mounted in slots to position it nearly parallel to said side 
and at least partially closing said opening, means integral 
with each plate extending through said insulation and se 
cured to the corresponding foot for mutual support on 
said block and electrical connection, the inner side walls 
of each recess converging toward the block center at an 
acute angle, a ?llet connecting said walls of each recess 
short of their intersection, and a radially disposed screw 
threadedly engaged in each terminal plate and having a 
pointed end and a head positioned to engage with said 
plate just as the point engages said ?llet. 

10. The device of claim 9 in which said screw point is 
conical and the screw shank is reduced in diameter be 
hind the point, a plate having a central bore swiveled on 
said diameter and oppositely disposed arms on said plate 
offset toward said point to clamp a conductor against said 
?llet on opposite sides of the area penetrated by said screw 
point. 

11. The device of claim 10 in which one of said arms 
prevents the plate from rotating with the screw, a groove 
in a wall of said recess parallel to said screw, the side 
walls of said groove engaging said one arm to prevent said 
rotation. 
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