
United States Patent 
Newman 

[15] 3,662,296 
[451 May 9, 1970 

[54] SAFETY ELECTRICAL CONNECTOR 

[72] Inventor: Albert Newman, Spring?eld Township, 
Hamilton County, Ohio 

[73] Assignee: KDI Sealtron Corporation, Cincinnati, 
Ohio 

[22] Filed: Apr. 20, 1970 

[21] Appl. No.: 29,873 

[52] U.S. Cl. .......................... ..339/36, 339/91 R, 339/195 R 
[51] Int. Cl ........................................... ..HOlr 13/52 
[58] Field oiSearch... . ............................ ..339/36—39, 94, 

339/111,195 R, 196 R, 31, 60, 91 

[56] References Cited 

UNITED STATES PATENTS 

2,698,926 1/1955 Young ................................ ..339/91 R 
2,716,737 8/1955 Maberry ............................. ..339/31 R 
3,375,480 3/1968 Nelson ................................... ..339/38 

3,384,861 5/1968 
3,474,386 10/1969 

Phillips ............................. ..339/1] 1 R 
Link ........................ .. ....339/60 C 

Primary E.\'aminer-—Marvin A. Champion 
Assistant Examiner-Terrell P. Lewis 
Attorney-John W. Melville, Albert E. Strasser, Stanley H. 
Foster, Joseph V. l-lo?‘man, Gibson R. Yungblut. Charles H. 
Melville and John D. Hayes 

[57] ABSTRACT 

A safe electrical connector assembly is provided for engaging 
with a mating connector, either or both connectors terminat 
ing an electrical cable, the safe electrical connector assembly 
including an insulating housing and therein a male contact 
portion having a concentric non-conductive cap. The male 
contact portion is disposed within a passageway in the housing 
of an assembly, the cap and the restricted clearance between 
male contact and passageway cooperating to prevent dan 
gerous exposure to electrical surfaces. 

7 Claims, 8 Drawing Figuns 
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SAFETY ELECTRICAL CONNECTOR 

BACKGROUND OF THE INVENTION 
1. Field of the Invention. ‘ 

This invention relates to electrical connectors and more 
particularly to an electrical connector device which can be 
used to terminate an electrical cable length and enable it to be 
coupled with another cable length, the particular device here 
provided being characterized in that it makes for a connector 
safe for users. _ 

2. Description of the Prior Art. 
In many industrial applications, in manufacturing plants and 

elsewhere, it is necessary for operation that temporary electri 
cal connection be made. A permanently emplaced connector 
in the nature of an electrical cable end hanging free in the 
vicinity of the work or a ?xed electrical receptacle in the work 
area may be provided. A movable appliance, machine, or 
other operating device which from time to time is moved into 
and out of the work area, its place being taken by an altema 
tive device, will be the device requiring removable electrical 
connection to such permanently emplaced connector. Such 
device would have as part thereof an electrical connector for 
mating with the permanently emplaced connector. The per 
manently emplaced connector in this kind of arrangement 
continuously carries power, and for this reason it is necessary 
to make provision to protect the workman or passerby when 
such a “hot" connector is temporarily out of engagement with 
a mating connector. ' 

The practice in the past generally has been in arrangements 
where temporary electrical connection may be made, that 
such permanent connector be a female connector. Means for. 
protecting workmen and passers-by from accidental contact 
with such a connector are well known in the art. For example, 
a spring loaded cover to overlay’the connector may be em 
ployed. Such means for protection, however, invariably suffer 
from the drawback that a separate unit of some variety is 
designed to cooperate with the female connector for purposes 
of preventing contact with electri?ed surfaces, though some 
times the protective means is incorporated right into the 
female itself. Whatever the arrangement, signi?cant addi 
tional expense is incurred for purposes of achieving the 
required safety. 

SUMMARY OF INVENTION 

The primary object of the present invention is to provide an 
electrical connector for releasable interengagement with 
another connector, which, while continuously electri?ed, is 
characterized by the safety afforded to persons who may come 
into contact with it. A male connector rather than a female 
connector is employed and the male connector is surrounded 
by an insulating housing. The contact portion in the male con 
nector is surrounded by and spaced from the insulating hous 
ing, and the contact portion of a female connector may be 
moved into interengagement with the male connector. Such 
spacing is of such dimension that it will not admit of the in 
troduction of a person’s ?nger. The Contact portion of the 
male connector terminates in a dielectric cap which effective 
ly shields the end of the connector. The cap together with the 
restricted spacing prevents injury by accidental electrical 
shock to users. While it is difficult and expensive relatively 
speaking to protect users where, as has been the practice in 
the past, it is the female connector which continuously carries 
power, I have found it simpler, more effective and safety more 
positive where a male connector having the structure here 
provided is so employed as the continuous power carrier. 

DRAWINGS‘ 
How the foregoing and many other objects are to be imple 

mented will become clear through a consideration of the ac 
companying drawings wherein: . 

FIG. 1 is a side view partially in section of a male connector 
assembly affixed to a pair of electrical cables; 

FIG. 2 is an end view of the connector seen in FIG. 1; 
FIG. 3 is an enlarged section taken at 3-3 in FIG. l;v 
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FIG. 4 is an enlarged section taken at 4-4 in FIG. 2; 
FIG. 5 is a side view partially in section of a female connec 

tor assembly for interengagement with the male connector as 
sembly of FIG. 1; ' 

FIG. 6 is an end view of the female connector assembly seen 
in FIG. 5; 

FIG. 7‘is an enlarged view of a portion of the end view of 
FIG. 6; and . 

FIG. 8 is a fragmentary bottom view partially in section of a 
portion of the housings in the male and female connector as 
semblies showing latching means for releasably securing said 
assemblies together. 

DESCRIPTION 

In the drawings, male connector assembly 10 is shown. Such 
assembly is designated “male” because it houses connectors 
11 therein, each of which has a male contact portion 12, as 
well as cable retainer portion 13. The connectors 11 are 
retained within an insulating housing 15 which entirely sur 
rounds such connectors and prevents Contact of them by out 
side surfaces. The insulating housing 15 is preformed of a flex 
ible insulating material such as neoprene, and the connectors 
may be placed within them when it is desired to make an in 
stallation utilizing them. A collar 16 molded within housing 15 
for engagement with a pin 16a on connector 11, such ex 
pedient being more fully shown in my co-pending application, 
Ser. No. 70l,242 now abandoned, may be utilized as the 
means for retaining connector 1 1 within housing 15. 
The disposition of connectors 11 as illustrated within the 

housing will follow connection between cable retainer portion 
13 and the conductive strands 17 of an electrical cable 18. 
Such connection, in a manner long familiar in the art requires 
stripping of the insulation from‘ cable 18 to expose the conduc 
tive strands 17, followed by insertion of the strands into recess 
20 in cable retainer portion 13, the strands being therein 
retained either by deforming portion 13 as by crimping, or by 
screwing down a set screw. The connector 1 1 with cable 18 at 
tached may then be drawn into the housing 15 by means well 
known in the art. It may be done by pushing housing 15 up_ on 
cable 18 prior to securing connector 11 to the cable, then, 
after strands 17 are secured to connector 11, pulling the hous 
ing down so that connector 11 enters the housing, cable 
retainer portion 13 ?rst, until engagement with collar 16 is 
reached. 

Returning now to further description of connector 11 par 
ticularly with reference to male contact portion 12, such por 
tion is split at 21 and the contact portion employed generally 
is disclosed in my co-pending patent application Ser. ‘No. 
873,248, though the present invention employs substantial 
modi?cations of the structure disclosed in such prior applica 
tion. As in my said prior disclosure, a Belleville washer 22 is 
pinned within split 21 by drive stud 23. 
A cap 24 of non-conductive material is fixed at the end of 

male contact portion 12. The means for ?xation is the forma 
tion of such portion 12 with a projection 25 extending from 
the end thereof. Projection 25 is disposed within recess 26 in 
cap 24, cap 24 being there ?xed in place by means of a pin 27 
which trans?xes both cap 24 and projection 25. 
Male connector 11 lies within passageway 30 in housing 15. 

Housing 15 has a portion of reduced outer dimension 30a (by 
Contrast to the main body of housing 15 as at 30b which has a 
larger outer dimension). Passageway 30 passes through the 
entire length of housing 15. Male contact 12 and cap 24 are 
disposed within that portion of the passageway 30 within por 
tion 30a of housing 30. As may be observed in the drawings 
such passageway 30 is of larger size than the male contact por 
tion 12 laying within it. The spacing between housing and con 
tact portion will here and in the claims be referred to as “safe 
spacing” and where this term is employed it will be un 
derstood that what is contemplated is such spacing as will not 
permit admission of a human ?nger. Such dimension cannot 
be stated with precision, but I believe that a dimension of not 
more than about three-sixteenths inch would be called for for 
“SAFE spacing." 



' ‘is formed with a convex surface 46, 

As has been stated, the safety connector here provided util 
izes a male connector. It will be understood that such a con— 
nector is employed with a mating female connector assembly - 
31 as is shown in FIGS. 5-7. Female connector assembly 31 
contains connectors 32 each having female contact portion 33 
(to receive therein male contact portion 12 of connectors 11). 
Each connector 32 is conventional electrical engagement with 
an electrical cable 33a as by stripping the cables, then crimp 
ing or screwing the conductive portion of the cable down 
within the connector 32. Such assembly 31 includes also hous 
ing 34. 
Housing 34 has a raised external portion 35, which portion 

35 provides a means whereby the female connector assembly 
31 can be secured to, for example, a panel 36. Bracket 37, 
which bears against shoulder 38 in raised portion 35 provides 
the means for securing housing 34 to a panel, and the bracket 
37 is fastened to panel 36 by means of bolts 39. 

- A signi?cant element of con?guration of the respective 
housings, which elements cooperate to prevent engagement of 
male and female connector assemblies other than in the 
desired polarity, can be seen in the drawings. These consist of 
a concave surface 44, in portion 30a of housing 15 which is 
reduced in outer dimension so that it may be embraced within 
overlying portion 45 of housing 34. Such overlying portion 45 

so that interengagement of 
the two assemblies is only possible when convex surface 46 re 
gisters with concave surface 44, and thereby proper mating of 
electric lines of proper polarity is guaranteed. 

It will be appreciated that interengagement of the male con 
nector assembly 10 and female connector assembly 31 in 
volves simultaneous interengagement of male contacts 12 with 
female contacts 33 and also of portion 30a of housing 15 with 
overlying portion 45 of housing 34. As is shown in the 
drawings, the inter-engaging male and female contacts 12 and 
33 respectively move simply axially in order to reach engage 
ment. While the particular connectors employed and dis 
closed and claimed in co-pending patent application Ser. No. 
873,248 will not readily separate when this is not desired in~ 
tentionally, nevertheless, a positive releasable locking means 
is provided here. Such releasable locking means consists of a 
sleeve 50 molded into housing 34, such sleeve being rigid, 
preferably of metal, and having incorporated into its sidewall a 
pin 51. ' ' ' 

The male connector assembly housing '15 has molded 
thereinto for rotatable movement a shaft 52. The shaft has a 
forward portion in which is formed a ?at surface 53 and a cir 
cumferential cam path 54. A handle 55 is rigidly integrated 
into shaft 52, so that manipulation of such handle 55 will 
cause rotation of shaft 52. When handle 55 is in the position 
shown in solid lines in FIGS. 1 and 2, ?at surface 53 in shaft 52 
is ready to pass beneath pin 51 in sleeve 50in the female hous 
ing 34. l-landle55 must be in this position in order to permit 
the male connector assembly 10 and female connector as 
sembly 31 to be interengaged. Following interengagement 
handle 55 is moved to the position shown in section lines in 
FIGS. 1 and 2, and this motion will serve to lock pin 51 in cam 
path 54. in this condition, the two connector assemblies can 
not be separated. The handle 55 thus provides a visual signal 
for the user who can easily tell whether the connectors are in 
condition for interengagement; whether they are locked upon 
engagement; and whether they are in condition for separation 
after engagement when separation may be desired. 
While the present invention has been illustrated in a speci?c 

embodiment as required by law, it is apparent that changes 
and modi?cations may be made therein, and as so changed or 
modi?ed the resulting structure may still fall within the ambit 
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4 
of my invention. 

1 claim: - 

l. A safety electrical connector assembly for usage wherein 
said assembly is continuously electri?ed comprising: 
connector means, 
a male contact portion in said connector means, 
a cap of non-conductive material ?xed upon an end of said 
male contact portion, said cap being of not greater cross 
sectional dimensionthan said male contact portions, and 

a preformed insulating housing having a passageway 
therethrough, said male contact ‘portion being wholly 
disposed within said passageway and said cap being 
disposed at least in part within said passageway, said male 
contact portion and said cap being spaced from the wall 
of said bore by an amount no more than three-sixteenths 
inch. ' 

2. The safety electrical connector assembly claimed in claim 
1‘ including: 
a source of electrical power, and 
an electrical cable at one of its ends being in electrical con 

nection with said source, said assembly being electrically 
mounted on the other end of said electrical cable. 

3. The safety electrical connector assembly claimed in claim 
2 wherein said male contact portion and said cap are ‘substan 
tially circular in cross section and including means in said 
male contact portion for enabling axial releasable electrical 
engagement thereof with a mating female contact portion. 

4. The safety electrical connector assembly claimed in claim 
3 wherein said male contact portion is split into two parts and 
integral projection means extends from one of said parts, said 
cap being ?xedly mounted upon said projection, said male 
contact portion and said cap being concentrically and axially 
disposed relative to each other. ‘ ' , ' 

5. The safety electrical connector assembly claimed in claim 
2 including a second electrical connector assembly in com 
bination therewith, said second assembly being electrically 
mounted at the end of a second cable, said second assembly 
comprising: 

a second preformed insulating housing having a passageway 
therethrough, 

second connector means disposed within said passageway in 
said second housing, and , 

a female contact portion in said second connector means, 
said male contact portion and said female contact portion 

being in electrical engagement. 
6. The safety electrical connector assembly as claimed in 

claim 5 wherein said first housing has an external wall and said 
second housing has a portion overlaying said external wall to 
protect said connector means and second connector means 
from external deleterious media. 

7. The safety electrical connector assembly as claimed in 
claim 6 including: . 

latch means on said housings comprising a recessed sleeve 
molded into one of said housings, a cam pin extending 
from a wall within said recess, . 

a cam member having a'cam surface therein for engaging 
said cam pin, said cam member being rotatably mounted 
in the other of said housings, and 

a lever mounted on said cam member, said lever being , 
rotatably minipulable from a ?rst position in which said 
cam member may be withdrawn from said sleeve, to a 
second position in which said cam surface and said cam 
pin and hence said housings are locked together, said 
lever providing a visual signal as to whether said housings 
are locked together or may be separated. 

* IIK Ill Ill 10 
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