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UNITED STATES PATENT OFFICE 
2,672,115 

ELECTRICAL PILUG AND SOCKET CON 
NECAOR, WH SEALNG ON BE. 
TWEEN THER CONTACTS 

Charles H. Stevens, Cornwall Bridge, Conn as signor, by mesne assignments, to Whitney 
Blake Company, New Haven, Conn., a corpo 
ration of Connecticut 

Application August 13, 1951, Seria No. 241,6698 
(Cl. 339-60) ?? Ciams. 

1 
This invention relates to an electrical connec 

tion by means of which extension cords may be 
tightly but detachably connected with each other 
or with power cables of an electric wiring System 
and is adapted particularly for use in a wiring 
System where the cables and wires are liable to 
be exposed to action of water, vapors or gases 
which are liable to explode. 
The wires and cables of Such a systein are at 

the present time installed and used along docks, 
aboard ships and in buildings where air is liable 
to become contaminated by chemical fumes and 
the like and the cables and extension cords are 
subjected to rough usage such as being thrown 
from a dock onto a ship or from a main deck of 
a ship to lower decks. When so used, the cables 
and the extension cords are liable to become wet 
Or broken and also connections between the cables 
and sections of extension cords are liaiole to work 
loose. 

In addition, when a terminal plug of an exten 
Sion cord or cable is applied to or detached from 
a companion Socket member, arcs are often cite 
ated during movement of pins of a plug member 
into or out of engagement with the sockets of 
a Socket member and this creates a dangerous 
hazard as fumes imay be or are liable to be ignited 
and exploded. This is particularly true upon 
Ships and in buildings where electrically ener 
gized apparatus or trouble lights are being used 
in confined spaces. 

It is, therefore, one object of the invention to 
provide an electrical connection wherein the plug 
member 2nd the Socket member are formned of 
moulded insulating material of Sufficient softness 
that they are not liable to be broken. When sub 
jected to rough usage and, in addition, wherein 
the body portion of the plug or socket member 
is moulded about contact members and attached 
portions of electric cables and thus cause the 
contacts and the Wires to which they are attached 
to be entirely enclosed in a soft body of insula 
tion. 

It is another object of the invention to provide 
plug and Socket members wherein the body of 
the socket line:mber is formed with open-endied 
pockets having iniher ends exposing ends of con 
tacts of the Socket member, the plug member 
having portions of its pins protruding and hay 
ing a portion of their lengths encased in jackets 
formed integral with the body of the plug mem 
ber and of Silch dimensions that when the pins are 
passed through the pockets for engagement with 
the contacts of the Socket member, the Outer end 
of at least One of the pockets Will be sealed before 
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2 
the contact pin passing through this pocket en 
gages the companion contact of the Soci&et mem 
ber. It will thus be seen that since the Outer 
end of the pocket is closed and tightly sealed be 
fore one contact has engagement with a con 
panion contact, a spark which may be caused 
by arcing between the companion contacts Will 
be confined within a tightly closed and sealed 
space and danger of an explosion will be reduced 
to a mininuin. 

It is another object of the invention to so form 
the pockets of the socket member and the jackets 
surrounding the pins of the plug inember that 
considerable force is necessary in order to thrust 
the pins and their jackets into place, the jackets 
being then very firmly gripped by Walls of the 
pockets which taper toward their Outer ends and 
thereby making it necessary to exert a strong 
pulling action in order to disconnect the plug 
member from the socket member. Therefore, the 
jackets not only serve to seal outer ends of the 
pockets but also constitute means for Securely 
holding the plug member and the socket member 
together so that they cannot accidentally work 
loose and, in addition, water, vapor or gases can 
not enter the pockets and cause corroding of the 
contact pins or the socket contacts mounted in 
the Socket member. 
Another object of the invention is to provide 

the plug member with contact pins so formed 
and so engaged with the moulded insulation from 
which the body of the plug member is formed 
that, When the protruding portions of the pins 
and their jackets are forced through the pockets 
of the Socket member and the pins engaged with 
tubular contacts therein, the pins will be pre 
vented from slipping longitudinally in the body 
of the plug member when the jackets are sub 
jected to strong pushing or pulling action. 
Another object of the invention is to provide 

electrical connecting members of this character. 
wherein the protruding end portion of one of 
the contact pins is of such length that it may 
engage and partially enter the companion tubular 
contact of the socket member in advance of en 
gagement of another pin with its companion tu 
bular contact and thus Serves as a guide for di 
recting complete engagement of the shorter pins 
with their companion tubular contact. 
Another object of the invention is to provide 

the socket member with outwardly tapering 
pockets leading to the closed ends of its con 
tacts, there being circumferentially extending ribs 
formed within the outer ends of the pockets and 
the jackets gradually increasing in diameter or 
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thickness toward their outer ends and terminat 
ing in abruptly tapered end portions which have 
sealing engagement with the circumferentially 
extending ribs of the pockets when the pins are 
thrust through the pocketS, the beveled Or ta 
pered ends of the jackets not only Serving to 
form preliminary Seals for the outer ends of the 
pockets but also constituting can Surfaces which 
act upon the ribs and assist in allowing the jackets 
to be forced into the pockets where they are 
tightly gripped by expanding action of the jackets 
and contraction of walls of the pockets. 
Another object of the invention is to provide 

connection members wherein the moulded bodies 
of the plug inherinber and socket member entirely 
enclose all metal parts and thus eliminate any 
danger of an operator receiving an electric shock 
by Contact With metal When the plug illenbeli 
and the Socket member are grasped and the two 
members connected with or separated fro; in each 
other. ."???? 
With these and other objects, the invention 

consists of a special construction and arrange 
ment of parts illustrated in the accompanying 
drawings. Wherein: 

Fig. 1 is a perspective view showing a plug 
membe' and a Socket member of the improved 
construction connected with each other; 

Fig. 2 is a sectional view taken longitudinally 
through the connected plug member and socket 
member; Fig. 3 is a transverse Sectional view taken along 
the line 3-3 of Fig. 2; 

Fig. 4 is a group view showing the plug man. 
bel and the socket member in section aind dis 
connected from each other; 

Fig. 5 is a perspective view upon an enlal'ge: 
Scale of one of the tubular contacts of the socket 
member; Fig. 6 is a fragmentary sectional view showing 
the pins of the plug member fitted into the 
pockets of the socket member With certain of the 
pins out of engagement with the companion tu 
bular contacts and the pockets in which these 
pins are located closed and sealed at their outer 
ends by jackets of the pins; 

Fig. 7 is a perspective view of a junction block 
formed at the outer end of a power cable with 
the plug members of extension cords or cables 
connected therewith; Fig. 8 is a view looking down upon Fig. 7 and 
showing the body of the junction block partially 
in longitudinal section; 

Fig. 9 is a view showing the junction block 
partially in side elevation and partially in sec 
tion along the line 9-9 of Fig. 8: 

Fig. 10 is a transverse sectional view taken 
along the line í0—í0 of Fig. 8; 

Fig. 11 is a perspective view of a contact which 
extends entirely through the body of the junction 
block with open ends of the contact presented 
toward opposite sides of the block; and 

Fig. 12 is a perspective view of a contact ex 
tending toward only one side of the junction 
block. 
The extension cords or cables may be of any 

length and thickness desired and each cable or 
cord has at One end a terminal member 2 which 
is a plug member and at its other end a terminal 
3 which is a socket member. The cable has been 
shown of the type including two circuit wires 
4 and a ground wire 5 but it will be understood 
that the cable may have any number of wires 
therein either a greater number than that shown 
Olº a Single Wire. 
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4. 
The terminal members at opposite ends of the 

cable each has a body which is formed of moulded 
insulation which is preferably vulcanized syn 
thetic rubber utilizing polymerized chloroprene as 
the basic ingredient but it will be understood 
that other suitable insulation material may be 
used which is comparatively soft and may ex 
pand and contract. The bodies are mouilded 
about the contactS embedded therein and also 
about portions of the Wires extending from the 
cable and attached to these contacts and, at its 
inner end, each has a tapered end portion 2(t 
and 3a terminating in an extension 2b and 3b 
which extends along the cable and firmly anchol's 
the cable within the moulded body 2 or 3. 
The contact pins 6 and 7 of the plug member 

extend longitudinally therein and through open 
iings formed in a contact base 8 which may be 
fol'ned of hard rubber or other Suitable material 
and is of Such dinnensions that the contact pins 
viii be Spaced from each other to such an ex 
tent, that there will be no likelihood of strong 
current passing from one to the other. These 
contact pins have end portions projecting from 
the outer end of the body of the plug member 
and for a portion of their length are surrounded 
hy jackets 9 integral with the body of the plug 
in ember. These jackets are reversely tapered in 
2, longitudinal direction. As shown, the jackets 
gradually increase in thickness or diameter to 
Ward their outer ends so that they taper toward 
their inner ends, and at their outer ends are 
foiled with annular end faces or surfaces 0 
which extend at an abrupt angle toward the 
contact pins. Portions of the pins which are 
embedded in the body and the jackets 9 are 
knurled so that when the body of soft insulating 
raterial is moulded, the pins will be very tightly 
gripped and prevented from having longitudinal 
movement through the body and the jackets and 
also the jackets prevented from being loosened 
f:'Oin the pins and Shifted along the same when 
subiected to strain exerted by force necessary 
to connect the two terminal members with each 
other or separate them. These pins are formed 
of brass and care must be taken to have the 
protruding portions entirely clean and free from 
any of the material from which the body is 
formed. 
While the pins are all of the same thickness, 

the pin T protrudes beyond its jacket a greater 
distance than the pins 6 and, therefore, extends 
outwardly beyond the ends of the pins 6. The 
ends of all of the pins are rounded or hem 
is herical in shape and merge into side surfaces 
of the pins. 
The socket terminal member 3 is of the same 

length and dimensions as the plug member 2 
hit the contact members if embedded in the soft 
mollided body of the Socket terminal member 
are each tubular for the major portion of its 
length but have solid inner end portions 2 to 
which the wires of the cable are rigidly attached. 
Each socket contact is slit longitudinally from its 
front end for the full length of its tubular or 
hollow forward end portion, as shown at 3, in 
Order to allow the socket contacts to have re 
siliency and thus effect tight gripping engage 
ment with the pins when the pins are thrust 
into the hollow contact members or sdckets. 
The innel Surfaces of the Socket contacts must 
be clean and entirely free from any insulating 
material used when forming the moulded body 
of the Socket terminal and thus insure a good 
conductive engagement between the pins of the 
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plug member and the sockets of the socket 
member. 
An annular recess 4 is formed within the for 

Ward end portion of each Socket contact and 
thus makes it easier to force the rounded ends 
of the pins into the Sockets. The front ends 
of the Socket contacts are exposed at inner ends 
of pockets 5 formed in the outer or front end 
portions of the body of the socket terminal men 
ber. These pockets are of duplicate formation 
and, referring to Fig. 4, it will be seen that each 
gradually increases in diameter from its outer 
e di for the najor portion of itS length and at 
its inner end is formed With an abruptly Con 
stricted end portion 6. The walls of the sockets 
and their constricted inner end portions con 
for to the reverse taper of the jacketS 9 and 
their oilter end portions So that when the 
pins and their jackets are thrust into the socket 
contacts and the pockets 5, the jackets will 
fit tightly into the pockets and cornpletely fill 
the sare as shown in Fig. 2. 
About its outer end portion, each pocket is 

formed with a circumferentially extending in 
ternal rib 7 which is integral With the body of 
instilation and reduces the entrance of the pockets 
to such an extent that when the pins are thrust 
into the pockets, the ribs Will make contact with 
the abiruptly sloping end faces of the jackets 
and force must be exerted to move the jackets 
past, the ribs and into the pockets. After the 
jackets have been forced into the pockets, they 
tend to expand and the walls of the pockets con 
tract, 2nd, since the jackets are tapered toward 
their inner ends and the pockets are similarly 
tapered toward their outer ends, the jackets will 
have a wedging fit in the pockets and a strong 
pull must be exerted in order to withdraw the 
jackets and the pins and thus separate the plug 
teriginal nember and the Socket terminal nem 
be from each other. 
When the pins are passed inwardly through 

the pockets and the end faces or shoulders 
engage with the ribs , the pin may engage 
and fit, into the open outer end of its cornpanion 
socket contact a slight distance but the pins 6 
a'e Spaced fron the Open Outer ends of their 
conpanion socket contacts. It will be thus seen 
that the pockets into which the pins 6 are passed 
will be fully closed and tightly Sealed before 
the pins 6 have conductive engagement with the 
cCraigailion Socket contacts and if an arc is formed 
between these companion pins and sockets, it 
will be confined in a tightly closed space and 
explodiable gases will not be ignited by the spark. 

After the pins and their jackets have been 
forced fully into place, the jackets serve to very 
firrily hold the two terrainal members in close 
fitting engagement with each other and water, 
vapor or gases will not be allowed to seep into 
the pockets. It will thus be seen that the jackets 
j)erfor the double function of closing and Seal 
iing the pockets before conductive engagement, 
is nade between companion contacts and, in ad 
dition, serving as securing means for tightly but 
detachably holding the two terminal members 
Connected. 
Instead of connecting a cable or extension 

Cord With an end of another cable or extension 
COrd, one end of a cable or cord may be detach 
ably connected With an Outiet unit Or junction 
biock shown in FigS. 7 through 12. This outlet 
urmi, ol' junctiOn, biock 8 is forrned of moulided 
compressible insulation of the same kind used 
for the two terminal members 2 and 3. 
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and cables are plugged into this Wall panel. 

6 
The junction block has been shown of oblong 

shape and at One end has a knob. 9 extending 
longitudinally therefrom and enclosing the por 
tion of the insulated power cable 29 which ex 
tends into the block. This power cable has its 
wires connected with bus bars 2 which may be 
metal strips or rods extending longitudinally in 
the body of the junction block. At its other end, 
the body is formed with an integral extension 
22 in which is anchored an eye bolt 23 by means 
of which the junction block may be suspended 
from a nail or the like or with which a rope 
ray be connected so that the junction block and 
cabies connected therewith may be thrown from 
a dock Cato a ship or from one portion of a ship 
o:' building to another. 
Socket contacts 25 which are of the sale con 

Structio; as the Socket contacts fi are moulded 
into the body of the junction block along with 
the bus bars and the cable and the eye bolt and 
have their outer ends exposed at inner ends of 
pockets 25 corresponding to the pockets 5. 
The bus bars pass through transversely ex 

tending openings 25 formed in socket, contacts 
24 into which the pins $ of the terminal mem 
perS are fitted and one of the bus bal's carries 
double socket, contacts 23d by being passed 
through openings 250 formed midway of their 
length. These double socket contacts extend 
a CI'OSS the junction block fronn Opposite sides of 
the bus bar with which they are connected and 
connunicate with the pockets into which the 
pins of the plug members fit. 
While it has been Stated that the cable 2 

is a power cable, it is to be inderstood that this 
may be of the same construction as the exten 
sion cord and connected with a Wall panel by 
One or nore extension cords connected with each 
other or it may be a cable of Suitable length hav 
ing one end plugged into or other Wise connected 
with a wall panel. 
The Systein having the invention incorporated 

therein consists of a main panel Which is prefer 
ably nounted against a Wall or other Support 

The 
cabies extending froin the wall panel may be 
of any length desired and one is either perna 
nently or detachably connected with a junction 
box or it may have itS outer end plugged into 
a light or an electrically operated tool oi' other 
appliance. The junction block is free except for 
its connection to the power cable and, in order 
that it may be thrown from a dock onto a ship 
or from one ship to another, a rope of Suitable 
engah is tied to its eye bolt. In Casa a junction 
block becomes Wet, by falling into Water or it is 
exposed to vapors or fumes, neither the junction 
block nor connections between the extension 
cords and the junction biock Wii cause arcing 
and also the pirs of plug Sockets and the socket 
contacts of the Socket terminals Will he effec 
tively guarded against corroding. There also 
Will be o dager Of a, junction block or a ter 
minal member being broken if dropped or if they 
strike hard surfaces when throwin from one place 
to another. It is also impossible for the termi 
nal members to be broken loose froin ends of 
the cables as the extensions 2t aris 3b of the rub 
ber bodies of the terminal members extend along 
the cables an appreciable distance and when they 
are forried by moulding of the loodies of the 
teinna memberS, they becoile fili’mly united 
With the insulation coatings of the cables. 
While the bodies of the plug terminal and the 

socket terminal may be of different lengths, they 
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are preferably of such dimensions that they may 
be firmly grasped in a person's hands for connec 
tion. With or Separation from each other and 
they are also preferably triangular in cross sec 
tion. So that they Will fit the hand and a good 
grip may be obtained upon then. 
When Vulcanized, the nhoulded body of a 

terminal ninenber or the moulded junction block 
is form retaining but is yieidable to pressure and 
preferably has a durometer hardness of 60-2%, 
and the insulation resistance of the moulded 
bodies is preferably 100 megs when measured by 
a 500 volt megger. The moulded bodies should 
be capable of withstanding a load of 30 amperes 
at 250 volts for 30 minutes without excessive 
heating. 

It has been stated that the jackets when fitted 
into the pockets of the socket terminal member 
have a very tight sealing fit therein and, in the 
preferred embodiment of the invention, they are 
to be watertight when tested under a head of 15 
feet of water (6.7 p. s. i.) for 30 minutes. The 
insulation resistance between leads and leads to 
ground will preferably not be less than 10 
megohnns when measured with a 500 volt megger 
at any time during the submergence test men 
tioned above and the contacts and attached wires 
of the cables so insulated that the terminals may 
be grasped and safely connected with each other 
by hand at (-) 20° F. 
Having thuis described the invention, What is 

claimed is: 
1. In an electrical Connection, companion ter 

minal members each having a body of resilient 
moulded insulating inaterial, female contacts of 
conductive metal embedded in the body of One 
terminal member, the said terminal member 
being formed with pockets open at outer ends and 
having inner ends communicating With Said con 
tacts, the wails of the pockets being formed ad 
jacent their open outer ends with circumferen 
tially extending ribs, the other terminal member 
having contact pins embedded in the body of 
the other terminal member and each protruding 
therefrom for a portion of its length, the protrud 
ing portion of said pins being surrounded by re 
silient jackets for a portion of their length with 
outer end portions of the pins protruding from 
the jackets, the jackets being integral With the 
body and gradually increasing in diameter to 
Ward their Outer ends and terminating in ends 
tapered toward the pins and engageable with the 
ribs to effect sealing of outer ends of the pockets 
when the pins are thrust into the pockets for 
conductive engagement with the female contacts, 
at least one jacket having sealing engagement 
With the rib of the pocket prior to engagement 
of the pin with the companion female contact. 

2. In an electrical connection, companion ter 
minai members each having a body of resilient 
insulation and conductors extending therein, fe 
male contacts in the body of one terminal mem 
ber eXposed at inner ends of pockets formed in 
the body and open at their outer ends, walls of 
the pocketS being formed with circumferential 
Sealing ribs, male contacts embedded in the body 
of the other terminal member and having por 
tions protruding therefrom and engageable with 
companion female contacts when thrust into the 
pockets, and jackets surrounding protruding por 
tions of Said male contacts and formed integral 
With the body of the second terminal member 
and adapted to engage the ribs and seal outer 
ends of the pocketS as the jackets are forced into 
the pockets and prior to engagement of the male 
contacts with the companion female contacts. 

5 

O 

20 

5 

(50 

75 

8. 
3. The structure of claim 2 wherein the jackets 

are spaced from outer ends of the male contacts 
about which they fit and have outer end portions 
tapered toward the male contacts and constitut 
ing can Surfaces engageable With the ribs and 
applying expanding pressure to the ribs during 
movement of the male contacts and the jackets 
inwardly through the pockets. 

4. The Structure of claim 2 wherein the jacketS 
are circular in cross Section and increase in di 
ameter toward their outer ends and terminate in 
Outer ends abruptly tapered toward the male 
contacts whereby the jackets first have expand 
ing engagement with the ribs and walls of the 
pockets and the ribs then contracting tightly 
about the jackets. 

5. In an electrical connection, a Socket mem 
ber and a companion plug member, each of Said 
members having a body of resilient insulation 
having at least one contact and an electrically 
connected insulated conductor embedded in the 
body, the body of the socket member being pro 
vided with at least one pocket open at its inner 
and outer ends and at the inner end exposing the 
end of its embedded contact, the contact of the 
plug member having a protruding end portion 
interengageable with the companion contact of 
the socket member when passed inwardly 
through the pocket, and a jacket about a pro 
truding portion of the contact of the plug mem 
ber and extending from the body of the plug 
member serving as a means for closing and Seal 
ing the outer end of the pocket, Said jacket in 
creasing in size toward its outer end and the 
pocket being of corresponding shape and reduced 
in size toward its open outer end whereby the 
outer portion of the pocket is of leSS Size than 
the larger portion of the jacket and compressing 
force is necessary to effect passage of the larger 
portion through the open outer end portion of 
the pocket and the taper of the interfitting jacket 
and pocket toward the outer end of the pocket 
resists withdrawal of the jacket and the contact 
from the pocket. 

6. In an electrical Connection, Companion ter 
minal members each having a body of resilient 
insulation and a conductor extending therein, a 
female contact in the body of one terminal 
member, said one terminal member being 
formed with a pocket open at its outer end 
and exposing the female contact at the inner 
end of the pocket, a male contact partially em 
bedded in the body of the other terminal mem 
ber and having a portion protruding therefrom 
for engagement with the female contact in the 
one terminal member when thrust in Wardly 
through the pocket, and a jacket for a partial 
length of the protruding portion of the male con 
tact, said jacket extending from the body of the 
other terminal member and being gradually re 
duced in cross-sectional area, toWard its inner end 
and said pocket having the wall thereof similarly 
gradually reduced in cross-sectional area toward 
its outer end with the Smallest cross-sectional 
portion of the pocket being Smaller than the 
largest cross-sectional portion of the jacket. 

7. In an electrical connection, a socket member 
and a companion plug member, each of said 
members having a body of resilient insulation 
having at least one contact and an electrically 
Connected insulated conductor embedded in the 
body, the body of the socket member being pro 
vided with at least one pocket open at its inner 
and outer ends and at the inner end exposing the 
end of its embedded contact, the contact of the 
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plug member having a protruding end portion in 
terengageable with the companion contact of the 
Socket member when passed inwardly through the 
pocket, and a jacket about a protruding portion 
Of the contact of the plug member serving as a 
means for closing and Sealing the outer end of 
the pocket, said jacket extending from the body 
of the plug neanber and having its Surface re 
versely tapered longitudinally thereof and said 
pocket having the wall thereof formed with a l0 
similar reverse taper substantially corresponding 
as to Size and Shape SO that With the male and 
female contacts interengaged the reversely 

10 
tapered surfaces are tightly sealing interengaged 
and resist separating movement. 
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