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3,124,599 
EECTERICAL WE:RNG DEWESCE 

Henry 5. Moisey, Stanford, Co., assignor to Harvey 
Hubbell, accrporated, Bridgeport, Conn., a corpora 
tigia of Connectic at 

Fied Mar. 6, 1962, Ser. No. 93,479 
25 Caixas. (C. 333-91) 

The present invention relates to electrical wiring de 
vices comprising a receiving part or receptacle and an 
engaging part or cap, and more particularly to electrical 
connectors with round cap pin contacts. It relates in par 
ticular to wiring devices made to comply with the stand 
ards established in European countries which employ 
round pin contacts in various configurations. 

Standard connectors of the type referred to are held 
together by the friction between cap and receptacle con 
tacts and disengage on pull. The contact friction de 
creases with continued use, with the result that connec 
tors tend to fall apart or to disengage on too slight a 
pull. 

In some instances, separate accessories such as screw 
clamps are used to hold the connector together. Connec 
tors are known which have a positive lock, generally in 
the form of a threaded ring or an external latch which 
engages receptacle and cap. Such connectors are ex 
pensive in manufacture and time-consuming in use. 

Other locking connectors operate by twisting the cap 
relative to the receptacle. Locking is effected by flag 
shaped cap contacts engaging the receptacle. The use 
fulness of this type of locking connector is universally 
acknowledged. However, connectors of this type are 
not interchangeable with any wiring device system, flat 
prong or round pin, which has been established as a na 
tional standard in the various countries of the world. In 
industrial plants, standard and locking connectors are 
often found side by side. This lack of interchange 
ability tends to decrease the usefulness of locking con 
nectors because electrical devices cannot be plugged into 
any receptacle but only into receptacles which corre 
spond to the cap which they carry. The lack of inter 
changeability or compatibility with national standard sys 
tems is obviously a serious impediment to the spread of 
locking connectors. 

It is the broad object of the present invention to pro 
vide a novel and improved electrical connector of the 
kind above referred to, the cap and receptacle of which 
can be positively locked to each other and the two parts 
of which are each fully compatible with the complemen 
tary part of a standard or conventional round pin con 
nector, that is, a cap according to the invention can be 
inserted for contact engagement in a standard recep 
tacle and similarly a receptacle according to the inven 
tion can receive a conventional cap though no locking 
action is effected if either of the connected parts is a 
Standard part. 
A more specific object of the invention is to provide a 

novel and improved electrical connector of the kind 
above referred to, the cap of which is double locked to 
the receptacle by locking the round cap pins to the recep 
tacle contacts and also to a part of the housing of the 
Teceptacle such as the cover plate of the housing. The 
two locks are independent of each other which affords 
the advantage that upon failure of one lock the cap pins 
still remain locked within the receptacle in contact en 
gagement with the contact elements thereof. Further 
more, the provision of a double lock increases the total 
tensile strength of the connector and the lock as the re 
ceptacle housing relieves mechanical stress at the con 
tact elements of the receptacle. 

Another more specific object of the invention is to pro 
vide a novel and improved connector in which the above 
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referred to double locking action is effected by one single 
operation, namely by simply twisting the cap and the 
receptacle in reference to each other in one rotational 
direction, and release of both locks is effected by one 
single operation, namely by twisting the cap and the re 
ceptacle relative to each other in the opposite rotational 
direction. 

Still another more specific object of the invention is 
to provide a novel and improved electrical connector of 
the kind above referred to, the receptacle of which ad 
mits the round contact pins of a cap either of the inven 
tive kind or of the standard kind only in the correct en 
try position thereby effectively preventing damage to 
the receptacle contacts by insertion of a cap in the wrong 
position in reference to the receptacle. 
A further more specific object of the invention is to 

provide a novel and improved electrical connector in 
which the contact elements in the receptacle have a con 
figuration such that the contact pins of both inventive 
caps and standard caps are in contact engagement with 
the receptacle contacts in the entry position of the pins, 
but that only the pins of an inventive cap can be moved 
into the locking position in which the cap is locked to 
the receptacle. 

It is also an object of the invention to provide recep 
tacle contacts of a configuration such that the round pins 
of Standard caps are automatically returned into the 
entry position when an attempt is made to twist a stand 
ard cap into the locking position. A more specific ar 
rangement of this kind is to provide a configuration of the 
receptacle contacts such that while the round pins of a 
Standard cap cannot be moved into the locking position, 
they will be held in an intermediate position with a fric 
tional grip thereby improving the quality of the contact 
engagement between the receptacle contacts and the pins 
of a standard cap. 

It is further within the concept of the invention to ar 
range the receptacle contacts in a manner such that they 
Will accept in contact making engagement pins of dif 
ferent diameter, thus making one receptacle available also 
for caps with thicker pins for heavier currents. 
Yet another object of the invention, allied with the 

preceding ones, is to provide a novel and improved mul 
tiple receptacle which may also be in the form of a con 
tinuous outlet strip and which can receive both standard 
caps with round pins and caps according to the inven 
tion, the latter for locking action with the receptacle. 

Another specific object of the invention is to provide 
a novel and improved multiple receptacle of the type 
above referred to, selected receptacles of which may be 
readily converted from a 2-wire system to a 3-wire systern 
and which will accept both standard caps and inventive 
CapS. 

Still another object of the invention is to provide a 
novel and improved multiple receptacle, the selected 
receptacles of which can be converted from a 2-wire sys 
tem to a 3-wire system by means of an adaptor in the 
form of a sleeve-shaped insert removably attachable to a 
Selected receptacle of the multiple receptacle in alignment 
with the pins receiving slots thereof. Such adaptors may 
also be fitted upon a 2-wire wall-mounted receptacle or 
upon a receptacle attached to the end of a free conductor 
cord such as an extension cord, to convert such recep 
tacles for use in a 3-wire system. 

It is also an object of the invention to provide electrical 
connectors and multiple receptacles as above referred to, 
the double lock feature of which and the compatibility 
with standard caps and receptacles, respectively, are at 
tained without appreciably increasing the manufacturing 
costs as compared with corresponding standard or con 
ventional connectors, and without requiring tools or spe 
cial skills to effect double lock action or release thereof. 
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Other and further objects, features and advantages of 
the invention will be pointed out hereinafter and set forth 
in the appended claims constituting part of the applica 
tion, 

In the accompanying drawing several preferred embodi 
ments of the invention are shown by way of illustration 
and not by way of limitation. 

In the drawing: 
FIG. 1 is a perspective exploded view, partly in Section, 

of an electrical connector according to the invention; 
FIG. 2 is an enlarged perspective view of a contact 

element of the receptacle of the connector and of a frag 
mentary view of a cap pin coacting with the contact ele 
ment; 
FIG. 3 is a perspective exploded view of a modification 

of the cap of the connector and of the cover plate of the 
receptacle; 

FIGS. 4A, 4B and 4C are sectional views of modifica 
tions of the contact elements of the receptacle and of a cap 
pin coacting with the same; 

F.G. 5 is a perspective exploded view, partly in section, 
of a modification of an electrical connector according to 
the invention; M . 

F.G. 6 is a plan view upon the receptacle of the con 
nector according to FIG. 5; 

F.G. 7 is a perspective view of a modified connector 
cap and a receptacle cover plate coacting with the cap; 

F.G. 8 is a perspective view of a further modification 
of a contact element of a receptacle according to the in 
vention; 

FIG. 9 is a plan view of FIG. 8; 
FIG. 10 is a plan view, partly in section, of another 

modification of a receptacle contact element; 
FIG. 11 is a perspective exploded view, partly in sec 

tion, of a multipie receptacle or continuous outlet strip 
according to the invention; and 

FIG. 12 is a perspective view of an insert attachable to 
the multiple receptacle or strip of FIG. 11 for converting 
the same from a 2-wire system to a 3-wire system. 

Referring first to FIG. 1 in detail, the electrical con 
nector according to this figure comprises a cap , a recep 
tacle 2 and a cover plate 3. 
The cap shown in FIG. 1A comprises an insulation 

body 4 made of two parts held together by a joining screw 
5. The insulation body mounts two round contact pins 
6 and 7. The two pins should be visualized as being 
mounted within the insulation body in a suitable and con 
ventional manner and connected to two wires 8 and 9 
led into the insulation body. Each pin has a lower receSS 
or groove 8 near its base and a second upper receSS Or 
groove 11 at about its middle. The grooves are shown 
as circumferential grooves but need not to encircle the 
entire pin. The depth of the grooves is shown somewhat 
exaggerated for clarity of illustration. The configuration 
of the non-grooved portions of the pins should be visual 
ized as being the standard configuration of contact pins 
used for the range of current involved, that is, the recesses 
are formed by partly reducing the normal pin diameter 
rather than partly enlarging the same. The significance 
of that design will be pointed out hereinafter. 
The receptacle of the connector is designed for mount 

ing in a wall recess or box which is then covered by cover 
piate 3. The receptacle comprises an insulation body 
5 in which are formed two recesses 6 and 17 in the 

peripheral wail of the generally cylindrical insulation body. 
Recesses 6 and 7 accommodate two contact elements 
18 and 19. Each contact element is formed of a metal 
sleeve of generally 8-shaped cross section and slotted at 
one end to permit transverse flexing of the sleeve. The 
slotted end of each sleeve is extended by a tab i8a and 
9a (not visible). The tabs serve to secure the contact 

elements to a wall portion of the respective recess 16 or 
37 by means of a rivet or screw 20 and also to receive a 
binding screw 21 for connecting lead-in wires 22 and 23. 
The slotted end of each sleeve is further formed with lock 
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A. 
ing flags 24 which protrude somewhat inwardly into the 
peripheral outline defined by the respective sleeve portion 
as can be more clearly seen in FIG. 2. 
The non-slotted part 13b and 9b, respectively, of each 

sleeve constitutes the entry part of the respective sleeve 
and the slotted part 28c and 59c, respectively, of each 
sleeve constitutes the locking part of the respective sleeve. 
The inner peripheral outlines of both, the entry part and 
the locking part of each sleeve are such that they will re 
ceive the full diameter of cap pins 5 and 7, except the 
portion in each locking part constricted by the respective 
locking flags. 
The cover plate 3 for the receptacle is made of a Suit 

able insulation material and has two arcuate slots 25 and 
26 to permit entry of the cap pins into the receptacle. 
Each arcuate slot has a wide or entry portion 25a and 26a, 
respectively, and a narrow or locking portion 25b and 
265, respectively. Each entry portion has a peripheral 
outline fitting the full diameter of the non-slotted portions 
of the cap pins and each locking portion has a peripheral 
outline fitting the reduced diameter of grooved pin por 
tions 10. Cover plate 3 is secured to the receptacle, after 
the same has been mounted in its recess by means of its 
ears 27, by any suitable means such as a screw 28 threaded 
into a Screw hole 25 in the top wall of insulation body 
15. To facilitate alignment of the cover slots with the 
contact elements of the receptacle, locating pins 39 are 
preferably provided which fit corresponding openings 31 
in insulation body 5. 
The provision of a wide or entry portion 25a and 26a 

in the arcuate slot is of specific importance. Without this 
feature, a cap could be inserted at both extremities of the 
slots. However, at the end opposite to the entry position, 
the cap pins could not penetrate beyond the locking flags 
24 of the receptacle contact (see FG. 4) and could there 
fore not enter to their full depth. 
Any subsequent attempt to force the cap deeper into 

the receptacle, would tend to damage the locking flags. 
The configuration of the arcuate slots makes wrong entry 
impossible, saves instructions, and prevents damage to the 
locking mechanism. It serves to make the connector 
"fool-proof” in use. 

Let it now be assumed that the receptacle and its cover 
plate are installed in a conventional manner and that it 
is desired to insert cap in the receptacle. 
As is evident, the configuration of slots 25 and 26 

compels insertion of the cap in the correct position, that 
is, in the position in which the tips of cap pins 6 and 7 are 
aligned with entry portions 25a and 26a since the cover 
slots will not receive the cap pins in any other position. 
The cap is then pushed home so that pins 6 and 7 occupy 
the entry parts 18b and 9b of the sleeves. The cap pins 
are now in contact engagement with the receptacle con 
tacts in the manner of a standard connector, but the cap 
is not locked to the receptacle. To effect locking, the cap 
is twisted relative to the receptacle into a position such that 
both pins enter into the locking part 18c and 9c, respec 
tively, of the sleeves. As a result, locking flags 24 engage 
grooves 1 and the locking portions 25b and 26b of slots 
25 and 26 extend into lower grooves of the cap pins. 
The cap is now doubly locked to the receptacle, namely, 
by upper grooves 1 at the contact elements and by lower 
grooves 0 at the cover. Such double lock assures a 
high quality contact connection and also greatly strength 
ens the resistance to any force tending to pull the cap 
out of the receptacle. Furthermore, if one of the two 
locks should fail, for instance, if the cover should splinter 
at its slots the cap is still locked to the receptacle. Sim 
ilarly, if one or several locking flags should fail, for in 
stance, by being bent out of position, the cap will remain 
locked at the cover plate. In a 2-pin connector, there 
are therefore four separate locks holding cap and recep 
tacle together. Should three locks fail, the remaining one 
will still hold the connector in locked engagement. 
Should all four locks fail, the connector is still friction-en 
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gaged in the manner of a conventional standard connec 
tor. This multiple “fail safe' feature is highly desirable 
for industrial and especially military applications. 
As has been previously pointed out, the locking grooves 

in the cap pins are formed by partly reducing the full 
peripheral outline thereof rather than by increasing the 
peripheral outline of the pins at any portion beyond the 
normal or standard peripheral outline of the pins. This 
affords the important advantage that both the cap and 
the receptacle are fully compatible with a standard com 
ponent. As is evident, a standard cap, that is, a cap having 
round pins without any grooves can be inserted through 
slot portions 25a and 26a into the entry parts 18b and 19b 
of the contact elements and will make contact with the 
contact elements. Of course, due to the absence of 
grooves in the pins the cap cannot be twisted into the 
locking parts of the contact sleeves. Hence, no lock 
ing action can be effected. Similarly, a cap according to 
FIG. 1A can be inserted into a standard receptacle in 
the usual manner and will make contact with the contact 
elements of such receptacle. 
FG. 2 shows a contact element of the kind used in 

the receptacle of FIG. 1C on an enlarged scale, except 
that an internally protruding indentation 35 is provided 
at the constricted part of the sleeve, preferably at op 
posite sides thereof. Indentation 35, which is an optional 
feature, is located at the same level as the locking flags and 
serves as a stop preventing or at least impeding any at 
tempt to turn a contact pin which does not have the 
upper groove all from a position occupying sleeve part 
18b (or 9b) into the sleeve part 18c (or 19e). 

FIGS. 3A and 3B present a somewhat simplified design 
according to the invention. The pins of the cap have 
upper grooves Aa only. The cap pins of FIG. 3 are 
designed to be locked to contact elements as shown in 
FIGS. 1C and 2. To permit twisting of the cap of FIG. 3 
in the cover plate 3a, the slots 31 and 32 of that cover 
plate are arcuate and of a uniform width such that they 
will receive the full diameter of cap pins 6a and 7a and 
will permit twisting of the cap pins within the cover plate. 
As is evident, the design of FIG. 3 provides a single 

locking action, but it also affords the advantage that both 
the cap and the receptacle, which may be of the kind 
shown in FIG. 1C, are fully compatible with standard 
Components. 
The cap, either according to FIG. 1 or FIG. 3, is re 

leased by returning the same into its initial position in 
which the cap can be withdrawn from the receptacle. 

FiGS. 4A, 4B and 4C show three modifications of 
the contact elements of the receptacle. In all three fig 
ures a contact sleeve, basically of the kind illustrated in 
FIG. 2, is shown in plan view. The sleeves are desig 
nated by 36, 37 and 38, respectively. Each sleeve has 
locking flags 36a, 37a and 38a, respectively of the kind 
previously described. In addition, the sleeve according 
to FG. 4C is formed with internal indentations 38b in 
its constricted part. 

F.G. 4A shows the coaction of the sleeve with a non 
grooved contact pin 48 (shown in full lines) and a 
grooved contact pin 41 (shown in dotted lines). 

FiG. 4B also shows the coaction of the sleeve with the 
non-grooved contact pin 46 and the grooved contact pin 
41, respectively. 

FIG. 4C shows the coaction of the sleeve with the 
grooved contact pin 41. 
The internal configuration, and more particularly, the 

ratio of transverse width and length of the sleeve are such 
that non-grooved pin 40 shown in the entry part of the 
sleeve can be turned only through an angle ox before being 
stopped by engagement with flags 36a. As is apparent, 
the longitudinal center axis of pin 40 has not passed the 
constricted portion of the sleeve when the pin is stopped. 
Accordingly, the tension of the spring caused by the 
movement of pin 40 from the illustrated position into the 
position in which it is stopped will automatically force 
the non-grooved pin back into its initial position. 
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6 
A grooved pin may be readily turned through an angle 

g and into the position in which it is shown. In that posi 
tion the pin is locked and it is also retained in that posi 
tion since its center axis has passed beyond the con 
stricted portion of the sleeve. In other words, an inven 
tive cap is allowed to turn to the locked position whilst 
a standard cap will snap back to the entry position. 
The sleeve according to FIG. 4B is somewhat more 

elongated in reference to its transverse width than the 
sleeve of F.G. 4A. As a result, the non-grooved pin 
48 can be turned through an angle cy'. When pin 40 
occupies the position shown in the figure in dotted lines 
its center axis has passed the constricted portion of the 
sleeve. Accordingly, the pin is in a stable position in 
which it is frictionally retained by engagement with the 
walls of the tensioned sleeve and with the locking flags. 
The pin 48 is, of course, not locked, but its contact en 
gagement with the sleeve is somewhat superior to that 
between the pin and the sleeve in FIG. 4A. 
A grooved pin 41 may be turned through angle (3' 

and is locked in the position in which it is shown. An 
inventive cap is allowed to turn to the locked position 
whilst a standard cap will frictionally "jam' in an inter 
mediate position. 
The sleeve design, according to FIG. 4C, does permit 

insertion of a non-grooved pin into the entry part of the 
sleeve but such pin cannot be turned within the sleeve 
due to the provision of stops 38b. A grooved pin 41 
may be turned from the position shown in full line 
through an angle 6' into the locking position. An inven 
tive cap is allowed to turn to the locked position whilst a 
Standard cap cannot turn at all from the entry position. 
FGS. 5 and 6 illustrate the application of the principle 

of the invention to a multi-pole connector. The con 
nector shown, by way of example, has two current-carry 
ing pins and one thicker and longer grounding pin and 
conforms to the standards established in Great Britain 
and other countries of the British Commonwealth. It 
will be obvious that the invention can be applied to 
multi-pole connectors of different pin configurations. 
The connector again comprises a cap 45 (FIG. 5A), a 
receptacle 46 (FIG. 5C) and a cover piate 47 (FIG. 
5B). 
The cap comprises an insulation body 43 of suitable 

shape in which three contact pins 49, 5 and 52 are 
mol:Inted. The pins should be visualized as being suit 
ably connected to lead-in wires (not shown). Pins 49 
and 5th are contact pins and pin 51 is a ground pin. 
The contact pin8 as shown have a single lower groove 
49a and 36a, respectively and the ground pin has an 
upper groove 5ta and a lower groove Sib and is shown 
to be heavier than the contact pins. As is apparent from 
the previous description, pins 49 and 59 are designed for 
iocking with the cover plate only, whereas pin 51 is de 
signed for double locking, that is, for locking at the 
cover plate and at the respective contact element of the 
receptacle. The connector shown is therefore a “mixed 
type embodying both double and single locking action. 
it is, of course, feasible and within the scope of the in 
vention to provide double locking at one or both con 
tact pins also, or single locking at the ground pin. Fur 
thermore, it is within the scope of the invention to onnit 
the locking grooves at one or two of the pins of the 
connector according to if G. 5. In this connection, it 
may be mentioned that one of the pins of FIG. 1 may have 
a single groove only, or no groove at all. Similarly, 
one of the pins of FG. 3 may be grooveless if a locking 
action in one pin only is adequate. 

. The receptacle of the connector of F.G. 5 comprises a 
generally cylindrical insulation body 52 and may be 
molinied in a wall recess in the usual manner by means 
of ears 53. The insulation body has recesses 54, 55 and 
56 to accommodate contact elements 57, 58 and 59. 
Each of the contact elements has a generally 8-shaped 
cross section. Contact element 59 which is designed to 



3,121,599 
7 

receive ground pin 51, has locking fiags S3 and inner 
stops 6. The contact elements should be visualized as 
being connected in a conventional manner to lead-in 
wires, for instance, by means of binding screws 62. 
The cover plate 47 has three arcuate entry slots 63, 

64 and 65. Slots 63 and 64 are shaped to receive and 
lock with contact pins 49 and 53, respectively, and siot 
65 is shaped to receive pin 53 and to lock with the groove 
5a thereof. 
The function of the connector is apparent from the 

previous description. It suffices to state that the cap is 
applied to the receptacle by inserting the tips of the three 
pins into the respective wide portions of the three cover 
slots, said position being the only one in which the siots 
will admit the cap pins. The cap is then pushed 
home and all three contact pins are now in frictional 
contact engagement with the contact elements. To lock 
the cap to the receptacle, the cap is twisted in reference 
to the receptacle into the position in which the lower 
grooves 49a, 50a and 51a lock with the cover at the 
respective slots and the upper groove 53b of pin 53 locks 
with contact element 59, or more specifically, with the 
locking flags thereof. Release of the cap is effected by 
twisting the same in the opposite rotational direction 
and into its initial position in which it may be withdrawn 
from the receptacle. 

Both the cap and the receptacle of the connector ac 
cording to FIG. 5 are fully compatible with the com 
ponents of standard connectors of that type. That is, 
the cap may be inserted into a standard receptacle and 
the receptacle may receive a standard cap with smooth 
contact pins in contact engagement. Of course, no lock 
ing action is obtainable when either one of the two com 
ponents is a standard component. 

FIG. 7 illustrates application of the principle of the 
invention to a 2-wire cap with ground connection which 
conforms with German wiring device standards 
(SCHUKO). As shown in FIG. 7A, the cap comprises 
an insulation body 70 which has a generally cylindrical 
portion 70a. Body 70 mounts two contact pins 6 and 7 
each having a lower contact groove 6a, 7a and an upper 
contact groove 6b, b, respectively. The two contact 
pins should be visualized as being connected in a coil 
ventional manner to wires 71 and 72. At the outside 
of the cylindrical portion 7Ga of the insulation body, 
one or preferably two oppositely disposed ground contact 
strips 73 are provided which are preferably somewhat 
recessed in the insulation body. The ground contacts 
are suitably connected to a third wire 74. The pe 
ripheral wall of body portion 7Ga is further formed with 
two circumferentially elongated cut-outs 5 arid 75, pref 
erably oppositely disposed. 
The receptacle for the cap according to FIG. 7A is 

not shown, but it siould be visualized as being Sinaillar 
to that of FIG. C. 
The cover plate 77 for the connector of FIG. 7 is 

formed with a well 77a. The cylindricai inner wall of 
the well mounts two oppositely disposed springy ground 
tongues 78 and 79 engageable with ground contacts 3 
of the cap when the latter is inserted in the well. There 
are further shown at the inner wall of the well two op 
positely disposed locating slots 80 (only one slot is visible) 
formed by protrusions 3 (a radialiy extending froin the 
inner wall of the well. The base of the well includes two 
entry and locking slots 81 and 82 shaped as has been 
described in connection with slots 23 and 26 of cover 
piate 3 (FIG. 1B). The configuration of the cover plate 
and well corresponds precisely to the aforeinentioned 
German standard (SCHUKO) with the exception only 
of the arcuate slots 85 and 82 which in the Standard cover 
plate are plain holes. 

Application of the cap to the cover plate 77 and 
through it to the receptacle (see F.G. 1C) is effected by 
inserting the cylindrical portion 78a of the cap in the 
well. The slots 82 and 82 in the well are so located that 
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ground tongues 73 and 79 are in engagement with ground 
contact 73 of the cap and that the cut-outs 75 and 76 
accommodate protrusions & Ba in the well. The cap is 
then jocked to the receptacle and cover 77 by twisting the 
cap in reference to the cover piate, the circuimferential 
width of the cut-outs 75 and 76 permitting such twisting. 
The circumferential width of ground contact 73 in rela 
tion to that of tongues 78 and 79 must, of course, be such 
that the ground contact between the cap contacts and 
the cover contacts is maintained. 
The cap is released by returning it into its initial posi 

tion in which it may be withdrawn. 
Both, the cap of FIG. 7A and the cover plate according 

to FIG. 7B are compatible with standard components. 
in this connection, it may be mentioned that a standard 
cap does not have the cut-outs 75 and 75 of the cap 
according to the invention, but has locating ribs instead. 
These ribs are received by the locating slots in the well. 
As is now apparent, the purpose of the cut-ouis in a cap 
according to FIG. 7A is to permit twisting of such cap 
while preserving engagement of the locating ribs of a 
standard cap with the locating slots in the well. The cap 
of FIG. 7A can be inserted in a standard receptacie. Of 
course, no locking action is available if either one of the 
two coimponents is a standard component. 

FIGS. 8 and 9 show still another modification of the 
contact element according to the invention. The contact 
element may be used in any receptacle according to the 
invention if locking action at the receptacle contact ele 
ments is required. Its purpose is to combine a heavy 
gauge contact for large current capacity with a lighter 
gauge spring tongue so as to ease turning of the cap. It 
will be obvious that a one-piece receptacle contact as 
shown in F.G. 2, could make turning difficult if the re 
quired metal gauge was to afford little spring action. 
The contact element has again a generally 8-shaped 

configuration to define an entry part 35 and a locking part 
86. In contradistinction to the previously described con 
tact elements the locking element of FIGS. 8 and 9 com 
prises two parts 87 and 83. Part 37 is formed with a lock 
ing flag 87a which may be lanced out of the material of 
the part and a stop 37b inwardly protruding in the con 
stricted part of the contact element. Both parts 87 and 88 
are inade of Springy metal, part 88 being preferably of a 
somewhat lighter gauge than part 37, whose principal 
function is the carrying of current. The two parts are 
joined together. The wire is connected to a binding screw 
89. 

FIG. 10 shows a similar design of a heavy contact ele 
ment, except that part 88a of the contact element is re 
tained in a recess 9ia of the insulation body 91 of the 
receptacle. A coil spring 92 urges contact part. 88a against 
contact part 87 secured by screw 39. 
The contact elements according to FIGS. 8 through 10 

afford the advantage of a high transverse elasticity, com 
bined with high current carrying capacity. As a result, 
they provide a high quality contact engagement with cap 
pins inserted therein. Furthermore, they readily permit 
the use of pins of different diameters. For that purpose 
the two parts of the contact element are laid out so that 
they will receive a thin pin with adequate contact engage 
ment and will yield to a thicker pin due to their high 
elasticity. The gripping of the thinner pin can further be 
inproved by lancing out inwardly bent fingers out of the 
material of the contact element defining the entry part 
85 thereof. 

This feature has special application to certain types of 
2-pole receptacles used in Germany as a transitional 
Eileasure to effect a degree of compatibility between the 
outgoing 2-wire system and the incoming 3-wire 
(SCHUKO) standard. These receptacies will receive 
both the 4 mm. pin contacts of the old caps and the 5 mm. 
pins of the new (SCHUKO) grounded caps. Inventive 
receptacle contacts as shown in FIGS. 8 through iO lend 
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themselves readily to receive and lock both sizes of pin 
COntactS. 

FIGS. 11 and 12 show a multiple receptacle or con 
tinuous outlet strip, the design of which makes use of the 
principle of the invention. The outlet strip comprises 
an insulation body or base 93 of any desired length in 
which are fitted at selected intervals contact elements 94. 
These contact elements may either be similar to the con 
tact elements according to the invention, such as contact 
elements 38 (see FIG. 2) or 59 (see FIG. 6), or they may 
be contact elements such as contact elements 57 and 53 
(FIG. 6) depending upon whether or not locking action 
at the contact elements is desired. The contact elements 
are interconnected by means of bus bars 95 and 96. 
The receptacle is connected through wires (not shown) 

entering through the base hole i.10 and being attached 
to binding screws 15 on each bus bar. Only one such 
binding screw is visible. The third or ground wire, if 
used in the installation, is attached to binding Screw fi2. 
The insulating base is fastened to a surface such as 

a wall or baseboard by screws 13. If the receptacle is 
designed as an individual multiple receptacle, both ends 
of the base should be visualized as closed. If Several 
receptacles are used as a continuous outlet strip, their con 
figuration is as shown in F.G. 11, and the bus bars of 
adjoining units are joined within the insulating base so that 
a multi-unit installation forms a continuous outlet strip 
which can be extended at will at both extremities, and to 
which current is fed from a single wiring connection as 
described. 

Access to the contact elements is provided by arcuate 
slots 97, the configuration of which has been described 
in connection with, for instance, FIG. 1. As is apparent, 
each pair of contact elements constitutes a receptacle and 
any desired number of receptacles may be provided. The 
receptacles are capable of receiving a standard cap Such as 
cap 98 or a cap according to the invention such as cap 
described in detail in connection with FIG. 1. Both types 
of cap will be received in contact engagement, but, of 
course, only caps according to the invention can be 
locked. 
The outlet strip as so far described is designed for a 

2-wire system. It can be used with or without the protec 
tive cover 501 which is snapped upon beads formed along 
the side walls of base 93 or may be fastened in any other 
suitable manner. Cover 91 is provided with circular 
openings 101?t, one for each of the receptacles, and in 
cluding two diametrically opposite cut-outs 191b. To 
facilitate locating of the cover so that the openings there 
in are in alignment with the receptacle slots locating 
dimples (2 may be provided. 
The invention provides a convenient conversion of the 

outlet strip for use in a 3-wire system. For this purpose 
grounding springs 99 are provided at Suitably spaced in 
tervals. These springs may be fitted in a groove 100 
formed in the top wall of base 93. Springs 99 are con 
nected to ground as described before and make contact 
with metal cover 10. Openings 101 a serve to receive 
a sleeve-shaped conversion insert 103. This insert has a 
cylindrical portion in which locating slots 103a are 
formed and which mounts preferably oppositely disposed 
ground tongues 103b. Cylindrical portion is secured to 
a ring collar 103c. The insert may be fitted in a selected 
circular opening (b1a by lifting the cover and inserting 
the insert in the opening from below. The cover is then 
again placed upon the insulation strip. As can be clearly 
seen in FIG. 11, the insert is located in reference to the 
cover by triangular portions of the ground tongues which 
thus make contact with the cover which, in turn, is in 
contact engagement with grounding springs 99. 

Insert :03 conforms to the cap configuration for the 
German (SCHUKO) standard which has been described 
in relation to the cover plate and well shown in FIG. 
7B. It serves to receive a standard (SCHUKO) cap (in 
non-locking engagement) as well as a locking cap 104, 
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which is similar to the cap 70 shown in FIG. 7A and 
described in connection therewith. The shape of the in 
sulation body of cap 284 is somewhat different from the 
insulation body of the cap shown in FIG. 7A, but the 
arrangement of the contact pins is the same and also the 
provision of cut-outs 104a in the insulation body and the 
grounding strips 84b. 
As is apparent, the insert 153 of FIGS. 11 and 12 cor 

responds functionally to the well 77a of FIG. 7B. 
Accordingly, attachment of an insert 93 with the strip of 
FIG. 11 converts one outlet of the strip into a 3-wire 
receptacle. Any of the receptacles of the strip may be 
converted to a 3-wire system by simply applying an insert 
thereto. 
The conversion arrangement of FIGS. 11 and 12 can 

equally well be used to convert a wall receptacle or con 
nector body from a 2-wire system to a 3-wire system and 
vice versa. A connector body is simply a receptacle 
which is attached to the end of a free electric cord such 
as the well-known extension cord. The front cover of 
such connector body would have the Sarine slots as shown 
in FIG. 1B and the contact elements of the connector 
body would be arranged as shown, for instance, in FIG. 
1C. To convert the 2-wire system thus provided to a 
3-wire system, a conversion sleeve such as shown in FIG. 
12 would have to be slipped over the front part of the 
connector body. The sleeve may then be visualized as 
being in contact with a grounded metal part engageable 
with the conversion sleeve. A cap such as cap 624 may 
then be applied to the connector body mounting the con 
version sleeve. The connector body as such may be 
made out of plastic and mounting a metal cap, which in 
turn is connected with a cable grip. 

While the invention has been described in detail with 
respect to certain now preferred examples and embodi 
mants of the invention, it will be understood by those 
skilled in the art after understanding the invention, that 
various changes and modifications may be made without 
departing from the spirit and scope of the invention, and 
it is intended, therefore, to cover all such changes and 
modifications in the appended claims. . 
What is claimed as new and desired to be secured by 

Letters Patent is: 
1. Electrical connector comprising a cap with Several 

round contact pins, at least one of said pins having in 
its cylindrical wall an upper and a lower groove; and a 
receptacle including a housing having a wall including 
arcuate access slots for the cap pins, at least one of said 
slots having a profile defining an entry part fitting the 
full peripheral outline of the grooved pin and a narrowed 
locking part fitting the peripheral outline of said pin at 
its lower groove, and a corresponding number of contact 
elements mounted in said housing, the one of the contact 
elements accessible through said profiled slot having a 
protrusion engaging the upper groove of the grooved pin 
when the latter occupies a position in which the lower 
groove thereof is located in said locking part whereby 
upon insertion of the pins in a position such that the 
grooved pin enters said entry part and subsequent twist 
ing of the cap in reference to the receptacle into a posi 
tion in which the grooved pin occupies the locking part 
of the profiled slot the cap is locked to the receptacle by 
the grooved pin at the contact element having the pro 
trusion and also at the slotted wall of the housing. 

2. Electrical connector comprising a cap with several 
round contact pins, at least one of said pins having in 
its cylindrical wall an upper and a lower groove; and a 
receptacle including a housing having a wall including 
arcuate access slots for the cap pins, at least one of said 
slots having a profile defining an entry part fitting the 
full peripheral outline of the recessed pin and a narrowed 
locking part fitting the peripheral outline of said pin at 
its lower groove, and a corresponding number of contact 
elements mounted in said housing, said contact elements 
having each a transverse width such that upon insertion 
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of the pins in the slots all the pins are in contact engage 
ment with the contact elements in any position of inser 
tion within the slots, the one of the contact elements 
accessible through said profiled slot having a protrusion 
engaging the upper groove of the grooved pin when the 
latter occupies a position in which the lower groove 
thereof is located in said locking part whereby upon in 
sertion of the pins in a position such that the grooved 
pin enters said entry part and subsequent twisting of the 
cap in reference to the receptacle into a position in which 
the grooved pin occupies the locking part of the profiled 
slot the cap is locked to the receptacle by the grooved 
pin at the contact element having the protrusion and also 
at the slotted wall of the housing. 

3. Electrical connector comprising a cap with several 
round contact pins, at least one of said pins having in its 
cylindrical wall an upper and a lower circuinferential 
groove; and a receptacle including a housing having a wall 
including arcuate access slots for the cap pins, at least 
one of said slots having a profile defining an entry part 
fitting the full peripheral outline of the grooved pin and 
a narrowed locking part fitting the peripheral outline of 
the lower groove of said pin, and a corresponding number 
of contact elements mounted in said housing, said contact 
elements having each a transverse width such that upon 
insertion of the pins in the slots all the pins are in con 
tact engagement with the contact elements in any position 
of insertion within the slots, the one of the contact ele 
ments accessible through said profiled slot having a pro 
trusion engaging with the upper groove of the grooved 
pin when the latter occupies a position in which the lower 
groove thereof is located in said locking part whereby 
upon insertion of the pins in a position such that the 
grooved pin enters said entry part and Subsequent twist 
ing of the cap in reference to the receptacle into a posi 
tion in which the grooved pin occupies the locking portion 
of the profiled slot the cap is locked to the receptacle 
by the grooved pin at the contact element having the pro 
trusion and also at the slotted wall of the housing. 

4. Electrical connector comprising a cap with several 
round contact pins, each of said pins having in its cylin 
drical wall a lower groove near its base and at least one 
of said pins having in its cylindrical wall an upper and a 
lower groove; and a receptacle including a housing hav 
ing a wall including arcuate slots each giving access to 
one of the cap pins, each of said slots having a profile 
defining an entry part fitting the full peripheral outline of 
the respective pin and a narrowed locking part fitting the 
peripheral outline of the respective pin at its lower groove, 
and a corresponding number of contact elements mounted 
in said housing, said contact elements having each a trans 
verse width such that upon insertion of the pins in the 
slots all the pins are in contact engagement with the con 
tact elements in any position of insertion within the slots, 
one of the contact elements having a protrusion engaged 
with the upper groove of the pin having the two grooves 
when said pin occupies a position in which the upper 
groove thereof is engaged by said locking part whereby 
upon insertion of the pins in a position such that the pin 
having the two grooves enters the entry part leading to 
the contact element having the protrusion and subse 
quent twisting of the cap in reference to the receptacle 
into a position in which the pin having the two grooves 
occupies the locking part of the respective slot the cap 
is locked to the receptacle by the pin having the two 
grooves at the contact element having the protrusion and 
by all the pins at the slotted wall of the housing. 

5. An electrical connector according to claim 1 where 
in said housing comprises an insulation body including 
recesses in which said contact elements are mounted, and 
an insulation cover including said slots, said slots being 
disposed in alignment with said contact elements. 

6. An electrical connector according to claim 1 where 
in each of said contact elements comprises a transversely 
elastic metal sleeve, one part of the space within the sleeve 

O 

5 

20 

25 

30 

40 

50 

5 5 

60 

65 

70 

75 

2 
receiving said pins when the grooved pin occupies the 
entry part of the profiled slot and another part within the 
sleeve receiving the pins when said grooved pin occupies 
the locking part of the profiled slot. 

7. An electrical connector according to claim 6 where 
in said sleeve is of generally 8-shaped cross Section and 
longitudinally slotted to permit spreading of the sleeve 
for transverse passage of a contact pin within the sleeve 
from one half thereof into the other, the protrusion of 
the respective contact element protruding inwardly from 
the respective half of the sleeve to effect locking of the 
grooved pin in that half. 

8. An electrical connector according to claim 7 where 
in said protrusion is in the form of a flag inwardly bent 
out of the sleeve metal. 

9. An electrical connector according to claim 1 where 
in one of said contact elements comprises a metal sleeve 
of generally 8-shaped cross section longitudinally slotted 
at one end bight of the sleeve to impart transverse 
springiness to the sleeve, the slotted half of the sleeve 
having on its inner wall said protrusion engageable with 
the upper groove of the respective cap pin, said slotted 
half of the sleeve constituting the locking part thereof 
and the other half the entry part, the constricted mid part 
of the sleeve having on an inside Wall portion a protru 
sion also engageable with the upper groove of the respec 
tive cap pin, said latter protrusion permitting passage of 
a pin having such upper groove from the entry part of 
the sleeve into the locking part but blocking passage of a 
pin without said upper groove. 

10. An electrical connector according to claim 9 where 
in said generally 8-shaped sleeve is composed of two 
lengthwise halves complementing each other to define said 
generally 8-shaped cross section, and wherein spring 
means yieldably urge said sleeve halves toward each other. 

11. An electrical connector according to claim 1 where 
in one of said contact elements comprises a metal sleeve of 
generally 8-shaped cross section longitudinally slotted at 
one end bight of the sleeve to impart transverse springiness 
to the sleeve, the slotted half of the sleeve having on its in 
ner wall said protrusion engageable with the upper groove 
of the respective cap pin, the slotted half of the sleeve 
constituting the locking part thereof and the other half 
the entry part, the distance between said protrusion and 
the constricted mid part of the sleeve being less than half 
the diameter of the entry part of the sleeve whereby a 
non-grooved round pin inserted in said entry part and 
twisted towards the locking part of the sleeve and into 
the constricted part thereof is returned into the entry 
part of the sleeve by the elastic transverse pressure of the 
sleeve. 

12. An electrical connector according to claim 1 
wherein one of said contact elements comprises a metal 
sleeve of generally 8-shaped cross section longitudinally 
slotted at one end bight of the sleeve to impart transverse 
springiness to the sleeve, the slotted half of the sleeve 
having on its inner wall said protrusion engageable with 
the upper groove of the respective cap pin, the slotted 
half of the sleeve constituting the locking part thereof 
and the other half the entry part, the distance between 
said protrusion and the constricted mid part of the sleeve 
being more than half and less than the whole diameter 
of the entry part of the sleeve whereby a non-grooved 
round pin inserted in said entry part and twisted toward 
said protrusion is frictionally retained partly in the lock 
ing part and partly in the mid part of the sleeve. 

13. An electrical connector according to claim 1 
wherein said cap comprises an insulation body mounting 
said round pins, and said receptacle comprises an insu 
lation body mounting said contact elements, and an insu 
lation cover including a well portion for receiving said 
cap body, said access slots for the cap pins being formed 
in the bottom of said well portion, and wherein said cap 
body at a side wali and said well portion of the cover 
at an inner side wall each mount a ground contact, said 
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ground contacts being in contact engagement in any posi 
tion of twist of the cap in the receptacle, said cap body 
further having in said side wall of cutout for accommo 
dating locating means at the inner side wall of the well 
portion when the cap is twisted within the well portion. 

14. An electrical connector comprising a cap with sev 
eral round contact pins, at least one of said pins having 
a groove in its cylindrical wall; and a receptacle includ 
ing a corresponding number of contact elements mounted 
in said housing for insertion of the pins into the contact 
elements, each of said contact elements comprising a 
transversely elastic metal sleeve, one part of the space 
within the sleeve configured to receive the full peripheral 
outline of the pins upon insertion of the pins into the 
said one part and arranged to be in contact engagement 
with said pins regardless of the degree of insertion there 
by constituting an entry part for insertion of the pins 
therein and another part within the sleeve constituting a 
locking part into which said pins are arranged to be 
moved by relative twisting of the cap and receptacle, 
the inner peripheral configuration of the sleeve being such 
that the pins in any position within the sleeves are sub 
stantially surrounded thereby and in contact engagement 
with a wall thereof, at least one of the contact sleeves 
having in its locking part an inwardly extending protru 
sion engageable with the groove in the grooved pin upon 
movement of said pin from the entry part into the lock 
ing part of said sleeve whereby upon insertion of the 
pins in the entry part of the contact elements and subse 
quent twisting of the cap in reference to the receptacle 
into a position in which the groove of the grooved pin 
is engaged by said protrusion the cap is locked into the 
receptacle by the grooved pin at the contact element hav 
ing said protrusion. 

15. An electrical connector according to claim 14 
wherein each of said sleeves is of generally 8-shaped 
cross section and longitudinally slotted along one of the 
halves thereof to permit spreading of the sleeve for trans 
verse passage of an inserted pin, the protrusion of the 
respective contact element protruding inwardly from the 
slotted half of the sleeve for engagement with the groove 
of the respective pin to effect locking of the grooved pin 
in said half of the sleeve. 

16. An electrical connector according to claim 14 
wherein one of said contact elements comprises a metal 
sleeve of generally 8-shaped cross section longitudinally 
slotted at one end bight of the sleeve to impart transverse 
elasticity to the sleeve, the slotted half of the sleeve hav 
ing on its inner wall said protrusion engageable with the 
groove of the respective cap pin, the slotted half of the 
sleeve constituting the locking part thereof and the other 
half the entry part, the constricted mid part of the sleeve 
having on an inside wall portion defining said constricted 
sleeve part a protrusion also engageable with the groove 
of the respective cap pin, said latter protrusion permit 
ting passage of a pin having such groove from the entry 
part of the sleeve into the locking part thereof but block 
ing passage of a non-grooved pin. 

17. An electrical connector according to claim 16 
wherein each of said generally 8-shaped sleeves is com 
posed of two lengthwise halves complementing each other 
to define said substantially 8-shaped cross section, and 
wherein spring means yieldably urge said sleeve halves 
toward each other. 

18. An electrical connector according to claim 14 
wherein one of said contact elements comprises a metal 
sleeve of generally 8-shaped cross section longitudinally 
slotted at one end bight of the sleeve to impart transverse 
elasticity to the sleeve, the slotted half of the sleeve hav 
ing on its inner wali said protrusion engageable with the 
groove of the respective cap pin, the slotted half of the 
sleeve constituting the locking part thereof and the other 
half the entry part, the distance between said protrusion 
and the constricted mid part of the sleeve being less than 
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a non-grooved round pin inserted in said entry part and 
twisted towards the locking part of the sleeve and into the 
constricted part thereof is returned into the entry part by 
the elastic transverse pressure of the sleeve. 

19. An electrical connector according to claim 14 
wherein one of said contact elements comprises a metal 
sleeve of generally 8-shaped cross section longitudinally 
slotted at one end bight of the sleeve to impart transverse 
elasticity to the sleeve, the slotted half of the sleeve hav 
ing on its inner wall said protrusion engageable with the 
groove of the respective cap pin, the slotted half of the 
sleeve constituting the locking part thereof and the other 
half the entry part, the distance between said protrusion 
and the constricted mid part of the sleeve being more 
than half and less than the whole diameter of the entry 
part of the sleeve whereby a non-grooved round pin in 
serted into said entry part and twisted toward the locking 
part is frictionally retained partly in the locking part and 
partly in the mid part of the sleeve. 

20. A receptacle for an electrical connector compris 
ing an insulation body including recesses, several con 
tact elements mounted within said recesses, each of said 
contact elements including a metal sleeve of generally 8 
shaped cross section, one 8-part of said sleeve constituting 
an entry part for round contact pins of a connector cap 
and the other a locking part, at least one of said contact 
elements having a protrusion extending from the inner 
Wall of the locking part thereof, and an insulation cover 
plate for said insulation body including arcuate access 
slots each in alignment with one of said contact sleeves, 
the slot correlated with the contact element having said 
protrusion being profiled to define a wide entry part 
aligned with the entry part of said contact eiement and a 
narrow locking part aligned with the locking part of said 
contact element. 

21. A multiple receptacle outlet strip for an electric 
2-wire wiring device, said outlet strip comprising an elon 
gated insulation body, a plurality of contact elements 
mounted within said insulation body, said contact elements 
being arranged in longitudinally spaced pairs, each of 
said pairs constituting the contact elements of one 2-wire 
receptacle adapted to receive the contact pins of a round 
pin connector cap, selected ones of said contact elements 
comprising a transversely elastic metal sleeve of generally 
8-shaped cross section, one lengthwise half of each of said 
sleeves constituting an entry part and the other half a 
locking part of the sleeve, at least one of said contact 
sleeves having a locking part formed with an inwardly 
extending protrusion, and conductors supported by said 
insulation body connecting said pairs of contact elements 
in parallel, said insulation body being formed with arcuate 
access slots, one for each contact eierinent, to provide ac 
cess to said contact elements for the insertion of round cap 
pins, each of said slots being profiled to define a wide 
entry part and a narrow locking part, the entry parts of 
the slots and of the contact elements being in alignment 
and the locking parts of the slots and of the contact ele 
ments being also in alignment. 

22. A connector cap for insertion in a selected re 
ceptacle of the multiple receptacle outlet strip according 
to claim 21, said cap comprising an insulation body and 
Several round contact pins supported by said body, at 
least one of said pins having a groove in its cylindrical 
Wall, Said cap being insertable in any selected receptacle 
for contact engagement therewith and turnable in the re 
ceptacle including the contact element having the protru 
sion for locking the cap to said receptacle by engagement 
of said groove with said protrusion. 

23. A connector cap for insertion in a selected re 
ceptacle of the multiple receptacle outlet strip accord 
ing to claim 21, said cap comprising an insulation body 
and several round contact pins supported by said body, 
at east one of said pins having in its cylindrical wall two 
longitudinally spaced grooves, said cap being insertable 

half the diameter of the entry part of the sleeve whereby 75 in any selected receptacle for contact engagement there 
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with and turnable in the receptacle including the contact 
element having the protrusion for locking the cap to 
said receptacle by engagement of one groove with said 
protrusion and the other groove with the locking part of 
the respective slot. 

24. A multiple receptacle outiet strip according to claim 
21 and comprising a metal cover covering the side of 
the insulation body inciuding said slois, said cover having 
openings uncovering the access slots of each of said re 
ceptacles and an adaptor for converting a 2-wire receptacle 
of the multiple receptacle outlet strip to a 3-wire recep 
tacle, said adaptor comprising a metal sleeve attachabie 
to Said cover in alignment with the access slots of a se 
lected receptacle, said sleeve being adapted to receive a 
connector cap having a ground contact strip at a waii por 
tion engaging the adaptor sleeve when the cap is applied 
to the selected receptacie. 

5 

10 

5 

3 
25. An adaptor for converting a 2-wire receptacle of 

an electrical connector into a 3-wire receptacle, said 
adaptor comprising a metal sleeve fittable upon the body 
of the receptacle in alignment with the access slots for the 
contact elements of the receptacle. 
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