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ELECTRICAL CONNECTOR ASSEMBLY 

BACKGROUND OF THE INVENTION 

Electrical connector assembles comprising a receptacle and 
plug which permit the plug to be removed from the energized 
receptacle present a number of hazards. Exposed energized 
electrical contacts may cause personnel injury from electrical 
shock. An electrical arc which may occur when a plug is in 
serted into‘or withdrawn from an energized receptacle may 
cause injury to personnel directly, may cause ignition of a 
?ammable material inadvertently positioned closely adjacent‘ 
thereto, may cause ignition of a ?ammable liquid, or ?amma 
ble dusts of metal, carbon, or grain, and may cause an explo 
sion in a hazardous area. Such connector assemblies can not 
be used in the areas'classified as hazardous because of the 
presence of combustible vapor, gas, dust or ignitable material. 
One shortcoming of many of the so-called “dead-face” con 

nector assemblies heretofore available has been the fact that it 
would be possible to inadvertently move'or shift the position 
of an exposed element, for example, by inadvertently pressing 
the face with a wrench or other metallic tool and thus inadver 
tently energize the portion in direct physical contact with the 
wrench or other tool. This shortcoming is believed inherent in 
virtually all of the heretofore available “dead-face ” connec 
tor assemblies inwhich the face is energized by the insertion 
of the plug thereon; . 

This invention relates to electrical connector assemblies 
which provide a high degree of safety, inasmuch as it is im 
possible to reach energized components, or inadvertently 
energized externally exposed components whenever the plug 
is disconnected from the receptacle.‘ 

It is an object of this invention to provide an electrical con 
nector assembly in which the exposed components are 100 
percent nonenergized whenever the plug is partially or wholly 
disconnected from the receptacle. In the apparatus of this in 
vention the face energizing function is separate from the 
depression of an insulating face plate. In this invention, the 
face ‘energizing function is inoperative unless the plug is 
completely inserted into the receptacle. It is a further object of 
this invention to provide a connector assembly in which it is 
impossible‘ to disconnect the plug from the receptacle while 
the receptacle face is- energized.‘ In this invention none of the 
means for accomplishing all the aforementioned functions are 
dependent upon electrical'energy of any sort for the maintain 
ing of safe conditions whether the connector assembly is in the 
connected or ‘disconnected condition. It is another object of 
this inventionto provide a receptacle and plug having'purely 
mechanical means for, (a) obtaining power-off conditions at 
the receptacle face, whenever the plug is partially or wholly 
withdrawn therefrom, (b) for locking the plug into the recep 
tacle only when the plug is fully inserted into the receptacle, 
and prior to the switching of switch means to the “power-on’? 
condition, (0) for continuing to lock the plug into the recepta 
cle as long as the switch means are in the “power-on” condi 
tion, and, .(d) for positioning the switch means in the “power 
off" condition prior to the unlocking of the plug. 

SUMMARY OF THE INVENTION 
This invention relates to an electrical connector assembly 

having a “dead-face” receptacle.v The receptacle includes a 
mechanical programming element or plate, and means for 
locking out the programming element whenever the plug is 
partially or wholly withdrawn from the receptacle. The 
mechanical programming means automatically lock the plug 
from withdrawal prior to activation of switch means for ener 
gizing the receptacle face. The- mechanical programming 
means also automatically operate switch means for deenergiz 
ing' the receptacle face before the plug is unlocked from 
withdrawal from the receptacle. In a preferred embodiment 
the means for unlocking the programming element is respon 
sive to the final axial movement of the‘ plug as it is inserted into 
receptacle, followed by manual rotation of the programming 
element around the axis. 
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2 
DESIGNATION OF THE mum 

FIG. I is a partially cross-sectional view ‘sectioned approxi 
mately throughv the middle of the substantially circular recep 
tacle. - . ' ' '» 

FIG. 2 is a partially cross-sectional view of‘ the receptacle 
shown in FIG. 1 mated with a plug. The receptacle is shown in 

' cross section to better illustrate the mating of ‘the pieces. _ 
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FIG. 3 is a bottom view of the plug shown in FIG. 2. . 
FIG. 4 isa top view of the housing and-elements supported 

' on the exterior of the housing. ‘ ' ” - ' ' 

FIG. 5 is a cross-sectional view taken approximately along 
the lines 5-5 in FIG. 9. _ I ' ' > ' ' 

FIG. 6 is a cross—sectional view- taken approximately along 
the lines6-6 in FIG. 9. _ ~ . ‘ Y ' 

FIG. 7 is a cross-sectional view taken approximately along 
the line 7-7 of FIG. 4. ' " ‘ 

FIG. 8 is a cross-sectional 'view taken approximately along 
the line 8-8 ofFIG. 4. . i ' ' ' ' 

FIG. 9 is a cross-sectional view taken approximately along 
the line 9-9 of FIG. 4. - - . 

FIG. 10 is a cross-sectional view taken approximately along 
the line 10-10 of FIG. 9. = , 

- FIG. 11 is a perspective view of the mechanical pro 
gramming means for guaranteeing the proper sequence of 
steps of locking or unlocking the plug with respect to the 
receptacle and turning the power on or off. - - 

FIG. 12 is a top view showing the programming means in 
position in the actuator ring. _ 

FIG. 13 is a cross-sectional view taken approximately along 
the line 13-13 of FIG. 12. _ ' ' ' 

FIG. 14 is a cross-sectional view taken approximately along 
the line 14-14 ofFIG. l3. ' ' i > 3 ' 

FIG.‘ 15 is a perspective view of the bolt of the automatic 
lock for immobilizing the programming means. 

FIG. 16 is a schematic cross-sectional view illustrating the 
relative position of the programmer lock on the receptacle 
housing as viewed if the actuator ring were removed 
therefrom along with all of the programmer except for that 
portion thereof, shown in cross section, which engages the au 
tomatic lock. . . _ 

FIG. 17 is the same view as shown in FIG. 16 in which the 
plug is shown fully inserted and the programmer has been 
rotated to the “power-on" position.‘ . 

FIG. 18 is a top view of the receptacle insulating face disc. _ 
FIG. 19 is a bottom view of polarizing ring. 
FIG. 20 is a perspective view of the insulating front block of 

the receptacle. ' > 

FIG. 21 is a bottom view of the insulating front block shown 
in FIG. 20. 

FIG. 22 is a cross-sectional view of the insulating front 
block shown in FIG. 20 taken approximately along the lines 
22-22. ' ' ' 

FIG. 23 is a perspective view of the switch means rotor 
which resides within the lower portion of the front block 
shown in FIG. 20. 

FIG. 24 is a cross-sectional view taken approximately along 
the line 24-24 of FIG. 23. _ - > 

FIG._25 is an enlarged fragmentary cross-sectional view 
taken along the line 25-25 of FIG. 26. ' 

FIG. 26 is a cross-sectional view taken approximately along 
the line 26-26 of FIG. 2. 

FIG. 27 is a cross-sectional view taken approximately along 
the line 227-27 of FIG. 2. FIG. 28 is a cross-sectional view 
taken approximately along the line 28-28 of FIG. 1. 

FIG. 29 is a cross-sectional view taken approximately along 
the line 29-29 of FIG. 1. FIG. 28 and FIG. 29 show the rela 
tive position of the switch means and switch rotor when the 
programming component is in the plug-lock~power-off posi 
tion. ' ' - 

FIG. 30 and FIG. 31 are taken along the same lines as FIG. 
28 and FIG. 29 respectively, except that the components are 
shown in the relative position obtained when the programming 
component is in the plug-lock-power~on position. ' i I 
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FIG. 32 is an enlarged cross-sectional view taken approxi 

mately along the line '3_2—32 of FIG. 1. 
' FIGL33 is an enlarged cross-sectional view taken approxi 

mately along the line 33-33 of FIG. 32. 
FIG.'34, FIG. 35 and FIG. 36‘ are enlarged cross-sectional 
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views as taken approximately along the line 34-34 of FIG. 32 _ 
showing the relative position of the rotor and rotor contact 
and the stationary line contact as the rotor moves'in the 
direction indicated by the arrow marked “on.” 

FIG. 34 indicates the position at the start of the rotor mo 
tion. FIG. 35 shows the relative position of the components at ‘ 
that point in the rotor motion at which initial contact between 
the rotor contact and line contact occurs; it also represents the 
relative position of the components at thatpoint in the reverse 
rotor motion at which ?nal contact precedes separation. FIG. 
36 shows the relative position of the components when the 
rotor motion in the “on” direction is completed. 

FIG. 37 is a view of a rotor ‘contact bridge as viewed from 
the contact side. ' 

FIG. 38 is a view of the rotor bridge contact as viewed from 
the rear or spring-abutting side. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Although the following disclosure offered for public dis 
semination, in return for the grant of a patent, is detailed to 
ensure adequacy and aid understanding, this is not intended to 
prejudice that purpose of a patent which is to cover each new 
inventive concept therein no matter how others may later 
disguise it by variations in form or additions or further im 
provements. The claims at the end hereof are intended as the 
chief aid toward this purpose; as it is these that meet the 
requirement of pointing out the parts, improvements, or com 
binations in which the inventive concepts are found. 

This invention relates to a “dead-face” receptacle, 
generally 40, and mating plug, generally 41. Major com 
ponents include a‘ ?xed receptacle housing 45, mechanical 
programming means 46, 46'; automatic programmer lock 
means, v.generally 48, 48'; circumferential actuator ring 50; 
front insulating block, generally 51; switch-rotor 52; and cir 
cumferential plug lock slot 54. " 

ELEMENTS FIXED TO HOUSING 45 

Front insulating block 51, is ?tted with circumferential 
shoulder 56 which abuts shoulder 57 on housing 45. Block 51 
is also provided with keying notches 58, which receive detent 
59 in housing 45. Thus, shoulders 56 secure block 51 against 
motion in the direction of the axis of housing 45, while the 
mating of. notches 58 and detents 59 secure front block 51 
from rotation about the axis of housing 45. Rotatably secured 

I in block 51 is line switch means, generally 61. The details of 
switch means'61 will be discussed hereinafter. Rear block 63, 
having line connectors 64 secured therein abuts the rearward 
end 67 of front block 51 and is secured from rotation about 
the axis by detent 68 in front block 45 (perhaps best seen in 
FIG. 21 and FIG. 31.) which also resides in elongated indent 
69 in rotor.52. ‘Retaining ring 70, is threaded around rear 
block 63 to seat on .aligned shoulders 72, 73, respectively, of 
rear block 63 and receptacle housing 45, respectively. ' 
Though it is not shown in the drawing because it is not 

necessary for understanding the invention, it is preferred that, 
after line connection is made with line connectors 64,lthe con 
nections be pottedin a permanent resin (not shown), such as 
epoxy, by ?lling well 75 formed by collar 76 with epoxy or 
some other suitable liquid, resini?able material. 
Mouth end' 80‘ of housing 45 is provided with outside 

threads 81 and a‘number of end notches 83 which function as 
part of the polarizing means. Receptacle face electrical con 
nectors 85 are molded in place in front block 51. Thus 
passageways 89 do not represent openings that naturally exist 
in frdn't ‘block'51 but rather indicate the extent of the insulat 
ing res'i'n‘aroun'd face connectors 85 which are molded in place 
therein. v‘However, passageway 88 is an actual opening. 
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4 
Ground connector 86 is molded in place in rear block 63 and 
passes through the entire receptacle, ?rst passing through 
elongated opening 87 in switch rotor 52 then through snugly 
?tting opening 88 in front block 51. Ground connector 86 is 
longer than face connectors 85 to be the ?rst to make, and last 
to break, contact. ‘ ,_ 

Insulating faceplate, generally 90, is provided with‘ four 
openings 91 oriented to loosely receive face. connectors‘85 
and opening 92 to loosely receive ground connector 86. 

Springs 94 positioned around connectors 85 keep insulating 
face plate 90 away from front block 51. Insulating faceplate, 
90 is retained in position by abutment of'shoulder 96against 
opposing portion of polarizing ring 98 and retaining collar 99. 
Collar 99 is threaded on the inside to engage threads 81 on 
housing 45. Polarizing ring 98 is thus placed over the mouth 
end 80 of housing 45 with detent 101 (FIG. ‘19) residing in_one 
of the notches 83, depending on the'particular polarization 
desired. Retaining ring 99 is'threaded onto housing 45 'to 
secure polarizing ring 98 and insulating faceplate generally 90, 
in place therein. When collar 99'is threaded completely onto 
housing 45 polarizing ring 98._is incapable of rotation due to 
the residence of detents 101 in one of the notches 83. When 
polarizing ring 98 is thus immobilized, keying ?ange segments 
102 and 103 thereof are thus ?xed with respect to the position 
of front connectors 85. I _ , 

Plug, generally 41, includes main housing 105, ?ange 106, 
with a shoulder 110 thereon insert end 107, and coupling ring 
108. Ring 108 has threads 111 adapted to mate with outside 
threads 112 on ring 99. Insert end 107 of plug 41 is ?tted with 
four circumferential key slots 102, 103',‘ 113 and 114. Key 
slots 102' and 103' are positioned to mate with polarization 
ring detents 102 and 103 respectively, and moreover the posi 
tion of female face connectors 91' and female ground connec 
tor 92' are so oriented that key slots 102 and 103' mate with 
polarization ?ange segments 102 and 103 when face connec 
tors 91, 92 are mated with plug connectors 91' and 92' respec 
tively. 1 . 

By providing a number of slots 83 at the mouth 80 of hous 
ing 45 and a polarization ring 98 of the type illustrated, it is 
thus possible to provide for six polarization con?gurations 
using the same housing 45, and the same polarization ring 98. 
It is signi?cant that polarization ring detents 101 are diametri 
cally opposed to each other as are segments 102'and 103. It is 
also important in achieving twice as many ‘polarization posi 
tions as notches 83, that the size of polarization segment 102 
be substantially larger than polarization segment 103. End 80 
of housing 45 is thus ?tted in the illustrated embodiments with 
six notches 83, in .pairs of three positions diametrically op 
posite to each other at end 80 of housing 45. Thus, element 
102 may be positioned in one of three locations on one side of 
the housing, or it may be positioned in any one of three posi 
tions on the other side of the housing, making it possible to 
build-in any one of six polarization con?gurations using the 
same housing 45 ‘and same polarization ring 98 when there are 
three notches 83 on'each side of end 80 of housing 45. By the 
same token, if ?ve such notches were provided, ten polariza 
tion configurations would be available, etc. Needless to say, 
retaining ring 99 is jammed or otherwise secured onto housing 
45 during the course of manufacture to make it impossible to 
tamper with, or alter, the particular polarization con?guration 
provided at the factory. 

MECHANICAL PROGRAMMER 

A pair of identical one-piece sleeve segments, generally 46, 
(FIGS. 11—14) serve as master programming elements to 
provide fool-proof control and assurance of proper relation 
ship in the functional status of the various operating‘ com 
ponents of the connector of this invention. 

Mechanical programmer, generally 46, is ?ttedv with three 
major control elements, namely, plug lock ?nger 115, which 
extends through slot 116 to the interior of housing 45; detent, 
or flange segment 118, which is slidably inserted into notches 
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119, 119' of housing 45; and line switch control cam 121, 121' 
which passes through slot 122 into the interior of housing 45. 
As perhaps bestseen in FIGS. 11 and 12, mechanical pro 
gramming means 46, comprises a collar segment having out 
wardly beveled edges Y124, and which key into recesses 125 in 
actuator ring 50. Programming means 46' is identical to pro 
gramming means 46. Thus, in assembly, mechanical pro 
gramming means 46, 46' are placed around housing 45 with 
control elements 115, 115', I18, 118', 121', extending into or 
through corresponding slots in housing 45. Thus, bottom edge 
127 of programming means 46, 46' rests at shoulder 128 of 
housing 45 with concave face 129 of control elements 46, 46' 
being pressed against the external circumference of the hous 
ing 45. Actuator ring 50 is ?ttedover the mouth end 80, of 
housing 45 and down over housing 45 and over programming 
means 46, 46’ which move into recessions 125, 125' thus 
becoming ?xed with respect to rotation of the actuator. ring 
50. When actuator ring 50 has been lowered over both hous 
ing 45 and programming means 46, 46' until bottom edge 130 
of actuator ring 50 rests on shoulder 131 of housing 45, 
groove 133 positioned near shoulder 131 and ring 50 retain 
sealing means 134. Actuator ring 50, both maintains mechani 
cal programming means 46, 46’, in position against the exter 
nal surface of housing 45, and moreover, ?xes the position of 
mechanical programming means 46, 46' with respect to each 
other, i.e., diametrically opposite each other, and provides 
means for manually selecting positions of program means of 
46, 46'. Thus, as perhaps best seen in FIGS. 5, 6 and 10, hous 
ing 45 is provided with linear perforations or slots 119, 122, 
andv 116, respectively in pairs, each located diametrically op 
posite its respective counterpart as indicated by the non 
primed and primed numbers in FIGS. 5, 6 and 10, respective 
ly. 

PLUG LOCK MECHANISM 

As perhaps best appreciated from the consideration of 
FIGS. 2 and 3, only a plug having polarization slots 102 ' and 
103', key slots 113, 114, female connectors 91' and female 
ground connector 92' will be received onto the receptacle, 
generally 40. Thus, as insertionof plug 41 into receptacle 40 
brings locking ?nger 115 through key slot 113 as indicated by 
the arrow marked "A" in FIG. 2. The same occurrence takes 
place with respect to ?nger 115' in its corresponding key slot 
114 on the opposite side of plug 41. Rotation of actuator 50 
from this position, and with it control element 46, 46', moves 
locking ?ngers 115, 115' across into bayonet slot 54, as in 
dicated by the arrow “B" in FIG. 2. 

Thus, plug 41 can not be locked into receptacle 40 unless 
and until plug 41 has been inserted to the point at which 
locking ?nger 115 is aligned with bayonet slot 54 and control 
means 46 and actuating ring 50 then is rotated to a “lock” 
position. Plug 41 can not be withdrawn unless and until actua 
tor ring 50 is rotated to place locking ?nger 115 in withdraw 
slot 113. - 

AUTOMATIC PROGRAMMER LOCK 

Automatic programmer lock mechanism includes pin 137, 
stop 138, spring biasing means 139, and detent 118. Two 
identical lock mechanisms are used in the illustrated embodi 
ment, and all parts in the second lock are numbered as herein 
described except that primed numbers are used. Spring bias 
ing means 139 urges stop I38 upwardly to a ?rst position, or 
“look” position, illustrated in FIG. 1 and FIG. 16. It is ap 
parent that in this position, which prevails whenever plug 41 is 
either partially or wholly withdrawn from receptacle 40, stop 
138 rests in alignment with slot 119 and leading edge 141 of 
detent 118 bears against stop 138. It is noted that lock sup 
porting structure 143 does not extend into slot 119 to hinder 
the movement of detent 118 in slot 119, respectively. A 
second condition, or “unlocked" position, of the automatic 
lock mechanism is illustrated in FIG. 2, 17 and 27. In this con 
dition, which is obtained upon full insertion of plug 41 into 
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6 
receptacle 40, spring biasing means 139 are depressed‘, and 
stop 138 is lowered into enlarged portion 145 which is posi 
tioned below the line of the bottom of slot 119, thus clearing 
slot 119 of any obstruction to the movement of detent 118. 

Hence, whenever plug 141 is not fully inserted in receptacle 
40, programmer lock means, generally 48, prevents any mo 
tion or change in position of programmer means 46, 46'. Pins 
137 are not depressable by receptacle faceplate 90, but only 
plug 41, itself. This is assured since faceplate 90 includes 
recesses or passages 142 which permit complete depression of 
faceplate 90 with no engagement of pins 137. Hence, if 
faceplate 90 is advertently depressed, e.g., by a metallic tool, 
the lock is not released and the front can not be energized. 
By providing a plurality of .pins 137 spaced apart from each 

other, in combination with a faceplate 90 having passages 142 
aligned with pins 137 (FIG. 2), and in .combination with 
switch mechanism requiring depression of all pins 137 for 
energizing the receptacle front, inadvertent energizing of the 
front is rendered virtually impossible. . 

In the illustrated invention, moreover, the receptacle front 
is not automatically energized even when all pins are 
depressed. An additional step, namely, rotation of line switch 
mechanism, generally 61, is also necessary. Thus, it will be ap 
preciated that an extremely high degree of safety is affordedv 
by the illustrated embodiment. ' 

LINE swircu MECHANISM 

The major components of the line switch mechanism 61 are 
perhaps best understood through a consideration of FIGS. 1, 
28, 29, 30 and 31. The switch mechanism, generally 61, in 
cludes a pair of telescoping arms 147 which are biased out 
wardly by spring biasing means 148. Rollers 150, 150' are 
rotatably supported near the ‘end of the telescoping arms 147. 
This structure is thus self-balancing. Radial forces exerted on 
wheels 150, 150’ are necessarily equal, since they are at op 
posite ends of the same spring means 148. _ . 

Flat-headed shoulder bolts 152 retain telescoping arms 147 
on hub 154 of shaft 155. Bolts 152 pass loosely through slot 
156 in the telescoping arms 147. Bolts 152 permit movement 
of telescoping arms 147 in radial direction, even though they 
fix arms 147 and hub 154 with respect to rotational move 
ment. Rotation of arms 147 thus causes rotation of hub 154 
and shaft 155. Rotor 52 is secured to rotatable shaft 155 by 
means of pin 157 and retaining spring (e.g., a “C” washer) 
158. Pin 157 resides in slot 159, perhaps best seen in FIG. 24, 
to fix rotor 52 to shaft 155. Hence, rotation of shaft 155 and 
rotor 52'occur together. 

Rotor 52 is provided with a plurality of upper and lower 
elongated depressions 161 and 162, respectively, in which 
front connector contacts 163 and line connector contacts 164, 
respectively, reside (see particularly FIG. 32). Contacts 163 
and 164 are ?xed with respect to receptacle 45. Contact 
bridges, generally 166, comprise a central support electrically 
conducting section 168, curved contact faces 169, 169', 
preferably made of silver, central spring-retaining post 171, 
and biasing spring 172. Contact bridges, generally 166, are 
passed through openings 174 at an angle and aligned so that 
the central support structure 168 abuts edge 175 of rotor 52 
(FIG. 33). Bridges, 166, are urged against edge 175 due to the 
biasing effect of spring 172. Contact faces 169 are sufficiently 
wider than the corresponding dimension of opening 174 to 
prevent dropping of contact through opening 174. Thus, 
shoulders 177 slide along and rest upon the upper edges 179 
of opening 174 of rotor 52. . 

As in the previously described systems, the line switch 
mechanism has two static positions, namely, the power-off 
position illustrated in FIGS. 28, 29, 32 and 34, and the power‘ 
on position illustrated in FIGS. 30, 31 and 36. The entire rotor 
and contact system is maintained in the power-off position 
whenever rollers 150, 150' are on the “power-off" side of the 
center 181 of control cam 121. It is noted that when wheels’ 
150, 150' are not hearing against inclined surfaces 183, 184, 
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the outwardly biasing action of spring biasing means 148 
forces brakes 186 located at the extreme ends of switch con 
trol means 61 against the interior wall of housing 45 thus 
preventing rotational motion in either direction. 

Referring speci?cally to FIG. 28, clockwise rotation of ac 
tuating ring 50 causes clockwise rotation of mechanical pro 
grammer 46, 46', bringing inclined cam surfaces 183, 183' to 
bear against wheels 150, 150', respectively. It is noted that this 
action urges wheels 150, 150’ in two ways: (a) in a clockwise 
direction thus urging rotor 52 against abutting stop 68 as seen 
in FIG. 29, and (b) radially toward the center of the 
mechanism. The radial movement lifts brake 186 from its con 
tact with housing 45. As soon as clockwise rotation continues 
until wheels 150, 150' pass “over-the-center.," the outwardly 
biasing action of spring bias means 148 drives the switch con 
trol mechanism, generally 61, in a counterclockwise direction 
as wheels 150, 150' roll down inclined surface 184. Switch 
control mechanism 61 comes to rest when the positions illus 
trated in FIGS. 30 and 31 are obtained, i.e., rotator 52 ‘is urged 
against stop 68 at the other edge of slot 69, and detents of pro 
grammers 46, 46' come to a stop and are urged against the 
edge of their respective slots also. 
Thus the outwardly biasing action of bias means 148 drives 

rotor 52 against stop 68, and drives both ends of each of the 
contact bridges, generally 166, against line and connector 
contacts 164 and 163, respectively. 
As illustrated in FIGS. 33 through 36 contact bridge, 

generally 166, abuts leading edge 175 of rotor 52 when the 
mechanism is in the power-off position. It is further noted that 
the leading edge 175 forms and angle “0” (See FIG. 33) with 
the radius. Thus the entire bridge is carried on the bias, or at 
an angle, with respect to the radius, as perhaps best seen in 
FIG. 34, when the rotor is in the power-off condition. As the 
rotor rotates to the “power-on”. position, initial contact 
between curved contact 169 and ?at-faced contacts 163, or 
164, occurs at a point I’° as illustrated in FIG. 35. Continued 
rotation of rotor 52 to power-on position illustrated in FIG. 
36, causes‘ compression of spring bias means 172 and brings 
central support structure 168 away from leading edge 175. In 
the "power-off" position contact bridge, generally 166, ?oats 
against compression spring means 172. In the fraction of a 
second after contact at P,each bridge 166 rotates separately 
until curved faces 169, 169' comes to rest on ?atfaces 163, 
164 at P, as shown in FIG. 36. ' 

Movement of rotor 52 in the reverse direction, i.e., in the 
counterclockwise ‘direction to the “power-off” position ?rst 
brings edge 175 against center support portion 168 causing 
each bridge structure 166 to pivot slightly until bridge 166 
completely abuts‘leading edge 175 at which time the contacts 
between curved faces 169, 169' and?at faces 163, 164 is then 
finally broken. Thus, it is seen that initial and ?nal contact 
between the bridge contacts and the stationary contacts oc 
curs at one point, namely Po while the at rest contact point is a 
different point, namely, P,.. This particular con?guration is ex 
tremely advantageous since arcing, and damage due to arcing 
at making and breaking of contact occurs at point P0, and the 
smooth separate rotation of the contact faces to abutment at 
point P, provides undamaged surfaces for the operational con 
tacts. . 

OVERALL OPERATION OF RECEPTACLE AND PLUG 

Insertion of plug, generally 41, into receptacle, generally 
40, brings plug polarizing slots 102', 103' over receptacle 
polarizing keys 102 and 103, and brings slots 113 and 114 
over locking‘ ?ngers 115, 115'. Springs 94 compress as 
faceplate 90 is depressed to a position shown in FIG. 2. As in 
sertion continues pins 137, 137‘ are depressed by the advanc 
ing plug thusmoving bolt 138, 138' of programmer lock 
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mechanism, generally 48, out of abutment with face 141 of de-' - 
tent 118 on mechanical programmer 46. Complete insertion 
of plug 41 moves and keeps bolt 48 in enlarged portion 145, 
thus preventing lockout of programmer while plug is 

8 
‘completely inserted. It is noted that until theplug is complete 
ly inserted edge 141 of detent 118 abuts bolt 138 (FIG. 16). 
Any operation of the mechanical programmer 46, 46', is auto 
matically locked out whenever the plug is wholly or partially 
withdrawn. , ' , 

When plug 40 is completely inserted, locking finger 115 is 
opposite bayonet slot 54 in the wall of the mating portion of 
plug 41. Slight rotation of activating ring'50 also rotates pro 
grammer 46, 46', andv carries locking ?nger ;115, 115’ into 
bayonet slot 54, 54'. This is perhaps best illustrated in FIG. 2. 

Thus, rotation of activation collar 50 from the insertion and 
withdrawal position, illustratedas Position 1 FIG. 28 -to 
Position 2 in FIG. 28, simply locks the plug ‘to prevent 
withdrawal of the plug, and it does so before’activation'of the 
line switch means. In the preferred embodiment illustrated, 
the receptacle can be locked in any one of three positions by 
inserting a padlock through holes ‘in a ?ange segment on the 
receptacle housing. Initial rotation of activating collar 50 in a 
clockwise direction to Position 2 in FIG. 28 carries detent 
118, 118' over depressed bolt 138, 138' and brings inclined 
surfaces 183, 183' closer to wheels 150, 150', as locking 
?nger 115 moves part way into bayonetslot 54 thus prevent 
ing withdrawal of plug 41 from receptacle 40. This rotation 
also brings collar stop-pin into . groove 193 thus limiting 
further rotation of collar 50 to positions 2 and 3 unless collar 
stop-mechanism 130 is released (stop-pin 191 elevated) 
thereby permitting rotation to Position No. 1. 
As activating collar 50 is rotated in' clockwise direction 

from Position 2 to Position 3, locking ?nger 115 and detent 
118 merely travel in their respective slots thereby leaving the 
status of their respective functions unchanged. Hence, the 
plug remains locked into the receptacle, while programming 
means 46, 46' continues to be free to be operated (unlocked) 
However, continued rotation of collar 50 in a clockwise 

direction from Position 2 to Position 3 causes inclined sur 
faces 183, 183' to raise wheels-150, 150' “over-the-counter" 
thereby causing the switch mechanism to snap abruptly to the 
"power-on" position described in detail above. While the 
receptacle programmer is in this position, it isimpossible to 
withdraw the plug from the receptacle, and lineconnections 
64 and plug 41 are electrically connected. Rotation of activa 
tion collar 50 and programming means 46, 46' from Position 3 
to Position 2 causes the switch mechanism to snap to the “ 
power-off" condition as hereinbefore described, and does so 
while keeping plug 41 locked in the fully inserted position. 
Stop 191 (FIG. 14) extending into a slot 192 (FIG. 4) prevents 
rotation of the activation collar to the insertion-withdrawal 
position indicated as Position 1 in FIG. 28. Moving tab 193 
upwardly brings stop pin 191 out of slot 192 thus permitting 
rotation of collar 50 to the “withdrawal-insertion" position 
(position 1, in FIG. 28) with the switching mechanism being in 
the “power-off" condition. Nonetheless, rotation to the 
withdrawal position does not lock the programmer out of 
operation. That increment of rotation does position detent 
118, and speci?cally leading edge 141 thereof,-past bolt 138, 
thus permitting elevation of bolt 138 into slot 119 by compres 
sion spring 139. While plug, generally 41, is fully inserted into 
receptacle, generally 40, bolt 138 resides in enlarged portion 

‘ 145 of slot 119, Le. in a nonobstructing position. However, at 
this stage, locking ?nger 115 is now again aligned with slot 
113, 113' thereby permitting withdrawal of the plug from the 
receptacle. But, only upon withdrawal of the plug from the 
receptacle, either partially or wholly, does the spring biasing 
means 139 of automatic programmer lock mechanism 48 
move bolts 138 upwardly into the path of slot 119. Thus, any 
operation of the mechanical programmer is automatically 
locked out whenever, and only whenever, plug 41 iswholly or 
partially withdrawn from receptacle 40.‘ ‘ - 

ACHIEVEMENT ' 

Thus, in accordance withthis invention all the objects set _ 
Y forth above are achieved. This invention provides a so-called 
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“dead-face" receptacle. of the type in which it is impossible to 
withdraw the plug whilethe face is energized. Moreover, this 
invention provides a receptacle in which the means for ener 
gizing the face is not directly responsive to the insertion of the 
plug, thus virtually, if not entirely, eliminating the risk of inad 
vertent energization of the facedue to the insertion or depres 
sion of a foreign object into the receptacle. 

In accordance with this invention the complete insertion of 
the plug is required to unlock a separate mechanical face 
energizing switch system. This automatically guarantees the 
locking of the plug into the receptacle prior to energization of 
the face. The illustrated embodiment of this invention also au 
tomatically guarantees deenergizing of the face prior to un 
locking of the plug from ‘the receptacle. Moreover, special ad 
vances are achieved with respect to simplifying inventory 
required in order to achieve a large number of polarization 
con?gurations in receptacles. In addition, a substantial ad 
vance is shown with respect to improved switch mechanism 
contacts which assures that damaging arcing between contact 
surfaces does not occur at the point of operational contact. 

Therefore we claim: 
1. ln ad dead-front electrical receptacle and mating plug 

having receptacle connector and mating plug connector, the 
combination including: a receptacle including a housing hav~ 
ing a neck with a circular portion thereof; and insulating front 
block supported by, and ?xed with respect to, said housing, 
said block and said housing including means for supporting 
and maintaining said receptacle connector ?xed with respect 
to said receptacle housing; contact pair comprising a line con 
tact and a front .connector contact, said contact pair being 
?xed with respect to said housing; said pair being electrically 
connectable to each other through switch means, said connec 
tor contact being electrically connected to the receptacle con 
nector; switch means for connecting and disconnecting said 
contact pair with respect to each other when said switch 
means are in an “on" position and an “off” position respec 
tively; control sleeve segment rotatably secured to said hous 
ing and being rotatable around said circular portion of said 
housing through a limited arc to a ?rst and second position; 
biased sleeve-lock means for locking the position of the sleeve 
with respect to said housing, said sleeve-lock means being car? 
ried by the housing, and including means for engaging the 
sleeve segment, said sleeve-lock means being biased to lock 
the sleeve against rotation from the ?rst position, said sleeve 
lock means including ‘sleeve release means for releasing said 
sleeve-lock means, said sleeve release means being responsive 
to the plug when the plug is substantially fully inserted into the 
receptacle; plug-lock means for locking said plug against 
withdrawal from the receptacle, said plug-lock means per-' 
mitting complete entry of the plug into the receptacle when 
the control sleeve segment is in said ?rst position, and includ 
ing means for preventing withdrawal of the plug when the 
sleeve is in said second position; switch control means for 
moving said switch means to the “on" position when the 
sleeve is rotated to said second position from said ?rst posi 
tion, and for moving said switch means to the “off" position 
when the sleeve is rotated to said ?rst position from said 
second position; said rotatable sleeve segment having ?xed 
thereon means for operating said plug-lock means, and said 
switch control means; whereby the plug and receptacle cannot 
be separated while said sleeve is in said second position, in 
which position the receptacle front contact is electrically con 
nected to the receptacle line contact, thereby making it im 
possible to expose the receptacle front when the receptacle 
connector is energized; whereby rotation of the control sleeve 
from the second position to the ?rst position deenergizes the 
receptacle front connector and unlocks the plug to permit 
withdrawal of ‘the plug from the receptacle; whereby the plug 
and receptacle can be separated, thereby exposing the recep 
tacle front, when the sleeve is in said ?rst position, in which 
position the receptacle connector is not electrically connected 
to the line contact; whereby upon withdrawal of the plugfrom 
the receptacle the sleeve is automatically locked against rota 

1.0., 
tion whenever the plug is partially or wholly withdrawn, 
thereby making it impossible to energize the receptaclefront 
while the plug is partially or wholly withdrawn; and ‘whereby 
complete insertion of the plug automatically releases the'con 
trol sleeve lock permitting the sleeve to be rotated from the 
?rst position to the second position thereby permitting the 
control switch means to be activated, and the receptacle front 
to be energized when the plug is wholly inserted. 

2. The dead front electrical receptacle and mating plug of 
claim 1 in which the plug lock means includes a locking finger 
on said control sleeve and an L-shaped slot having a leg in the 

‘ direction of the axis of the receptacle and a foot perpendicular 
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to said leg in the circumference of the housing of the plug, 
thereby the entire length of the leg of said slot moves over the ' 
locking ?nger during the insertion of the plug, and whereby 
rotation of the control sleeve‘ moves the locking ?ner into the 
foot of the slot whereby preventing withdrawal of the plug 
until the locking ?nger is rotated back to the leg portion of the 
slot. 

3. The dead front electrical receptacle and mating plug of 
claim 1 in which the switch control means includes a pair of 
said control sleeve segments and paired cam surfaces, said 
cam surfaces and said segments being positioned diametrically 
opposite each other in said receptacle, said cam surfaces being 
on said control sleeve segment, each of said cam surfaces 
tapering inwardly to a crown and thence outwardly; an over 
the-center-mechanism including said cam surfaces, a telescop 
ing slide extending across the diameter of‘ the housing 
pivotally supported by said front block, means for limiting the 
pivoting of said slide through a limited arc, a pair of cam fol 
lowers mounted at the ends of said telescoping slide, bias 
means for urging said cam followers outwardly, support means 
for maintaining said cam followers against said cam surfaces, 
and means for connecting said telescoping slide to said switch, 
the slide and the switch being pivotable to “power-on” and “ 
power-off" position; whereby-rotation of the control sleeve 
segment from said ~?rst position to said second position causes 
the telescoping slide to shorten as the inwardly inclined por 
tion of the cam surface moves under the cam followers until 
the cam followers reach the peak connecting the inwardly and 
outwardly inclined cam surfaces, at which point the cam fol 
lower is biased outwardly along the outwardly inclined cam 
surface, the control sleeve being limited in its rotation to a 
point justbeyond the point at which the peaks pass under the 
cam followers, thereby causing the telescoping slide to pivot 
through an arc as the cam followers are urged down the out 
wardly inclined cam surface away from the peak to its “on” 
position, whereby the switch is also pivoted to its “on” posi 
tion. 

4. In the combination of a dead-front electrical receptacle 
member with a cylindrical body and mating plug member in 
sertable into the receptacle member to an operative position, 
wherein one member has conductive prong parts and the 
other member has conductive socket parts to receive said 
prong parts, switch means in the receptacle for energizing said 
parts thereof, and plug securing means on the receptacle and 
movable to an effective position for releasably holding the 
plug in the operative position, the improvement comprising: 

control means on said receptacle movable between an inac 
tive position and an active position for moving said plug 
securing means to the effective position after said plug is 
in the operative position, for thereafter actuating said 
switch means to energize the parts on the receptacle 
member, and for actuating said switch means to deener 
gize the parts of the receptacle member before moving 
said plug securing means to an ineffective position, said 
control means including a ring surrounding said cylindri 
cal body and rotatable with respect thereto between an 
inactive position and an active position, said body having 
arcuate openings therein, said ring having control ele— 
ments extending through said openings‘ to operate said 
switch means and said‘ plug securing means. i > ‘I > > 



ll 
5. In the combination as set forth in claim 4, including 

locking means on said receptacle member and having a ?rst 
part movable betweer. a ‘?rst position at which said ring is 
blocked at the inactive position and a second position at which 
said ring is free to move from the inactive to the active posi 
tion, said locking means being urged to the ?rst position and 
having a second part connected to the ?rst part and positioned 
to be contacted by the plug member as the latter is moved 
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12 
toward said operative position in the ‘receptacle for moving 
the ?rst part to the second position._ 

6. In the combination as set forth in claim 4, wherein one 
member has key slots and the other memberhas detents which 
mate therewith when the plug is in the operative position 'to 
prevent rotation of one member with respect ‘to the‘ other 

- member. 
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