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The invention relates - to improvements in
connections for electric cireuit extensions or what
is generally known as attachment plugs, and re-
lates more particularly in the present embodi-

"5 ment of the invention to a heavy duty connecter
designed -for use in making portable extensions
of the higher voltage or power circuits,

~An object of the. invention is to provide a con=
necter of the character desecribed by which, in

10 a particularly ‘efficient manner, the making of
electrical contact may be effected not only with
greater speed than the movement of pushing the
connecter sections into operative position, but
at a speed which is predetermined and not sup-
Ject to variations by the operator ‘in. effecting
the connection of said sections, .
" Another object of the invention is to provide
8 connecter of the character described in which
the immediate making of the electrical connec-
"20 tion and the quick: movement of the contacts
while spaced and in arcing distarice of each ofher
during ‘the ‘making and breaking operations are
effected automatically and out of control of the
operator. T
25 A further objéct of the invention is to pro-
vide a connecter of the character wherein - the
aforesaid automatic movements of the contacts
into and out of engagement during the making
oy 20d breaking of electrical connection constitute
RUNPS complete cycle of operations which cannot be
reversed by the operator, and in this way mak-
Ing it impossible for the latter to effect a rees-
tablishment of the electrical contact once the
5 Same is broken .or to break the contact once it is
" made; without strictly following the operations of
the cycle. - h ‘
. Another object of the invention is to provide
a connecter in which the quick ‘make aforesaid

15

40 Will be effected with all portions of the cooperat--

TP ing engaging surfaces of the contact elements

simulitaneously brought into substantially - full

and complete contactual engagement on the ini-
tial engagement of the elements,

An additonal object of the invention is to pro-
vide a connecter of the character desecribed by
which the breaking. ag well: as the making of
electrical'c.ontact'-may be effected with such speed
and in- such mahner -that arcing will- be practi-
50 cally eliminated, CT

45

" A'still further object of the invention is to pro--

vide a connecter in which a contaet means for
making  and maintaining an electrical ‘connec-
tion hefore and after other electrical connections
55 are made through the plug, will"in additon Dro-

(CL 173—332)

vide ‘a guiding means - for insuring the engage-
ment of the proper contacts. :

A further object of the invention is to provide
a connecter wherein the: connection and discon-
nection of the electric contact members may be 60
effected in a substantially gas.proof receptacle
and with portions of the electric cireuit having g
difference of potential substantially. sealed from-
each other. ‘ S ) S

Yet ‘another object of the invention: is to pro-. 65
vide ‘&' connecter with the aforementioned fes-
tures, which is extremely compact and of simple
design, is safe and positive in operation; and may
be manufactured gt low cost. oo

The invention possesses other objects and fea- 70
tures of advantage, some of which, with the fore-
going, will be set forth .in the following descrip-
tion-of the preferred form of the invention which
is illustrated in the drawing accompanying and:
forming part of the Specification. Tt is to be un- 75,
derstood, However, that variations in the show-
ing made by the said drawing and .deseription
may be adopted within the scope of the inven-
tion as set forth in the claims,; ... - :

Referring to said drawing: - T 80

Figure 1 is a longitudinal sectional view of-the
connecter. with: the connecting members in -de-
tached relation: : - )

Figure 2 is a longitudinal sectional view of the
connecter with the members positioned ag in Fig- 85
ure 1, but'taken in g plane at right angles.

Figure 3 is a view similar to Figure 2, but show-
ing the connecter members Ini operative relation.

Figure 4 is an end view of the socket member
of the connecter, viewing the same from the re- 90
ceiving or open end. : : o

Figure 5 is a perspective view of a.part used on
one of the members for- deflecting one of the con-
tacts of the other member, - R

As illustrated in the drawing the connecter of 95
my:invention comprises a plug - member 2 and a
socket member'3 which’ are. arranged for-detach-
able ‘connection : for- establishing electrical con-
tact between . suitable conductors.. Each- of the
members is formed of a body of insulating ma- 106
terial, which:in the instance of member 3 is en-
closed within:a metal shell 4 whereas in the case
of member 2 is incased ini g shell 6 which as here
shown includessections .7 and 8, the former. of
which is arranged to telescope with and fit with- 105
in the shell 4 when the members are engaged:
Preferably a portion 9:6f the body of member 3
is spaced from the shell ¢ so as to provide. a pe-
ripheral chamber: 12:in: which the section 7 and
& portion 13 of the body of member 2 is arranged 110
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* gaging operation of

" 9. when the section 7

to slidably fit whereby an effective and practi-
cally air tight and gas proof connection between
the members will be had while -the members are
moved into or out of engagement or disposed in
operative position.

In the form of the invention illustrated, the
connecter. is adapted for effecting a multi-wire
electrical -connection, and is therefore provided
with a plurality of sets 14 of contact elements 16
and 17. The elements 17 are carried within re-
cesses 5 provided by the member 3 and are pref-
erably held in fixed position as by means of screws
18, while the elements 16 are mounted within a
recess 10 provided by the member 2 and mounted
for movement relative thereto, As clearly shown
in Figures 2 and 3, each of the elements 16 is
formed with an engaging head 19 and is pivoted
or otherwise mounted for movement in the mem-~
ber whereby the head may be displaced trans-
versely thereof. Substantial pivotal connection
of the element 16 is here shown effected by posi-
tioning the same for free movement in a taper-
ing opening 20 of the body and retaining the ele-
ment therein by engagement thereof with a pin
A spring 23 interposed between an end wall
95 of the body and a stop 24 anchored to the ele-
ment, serves to hold the element steady.  Con-
nection between each contact 16 and its associ-
ated terminal post 15 provided in a suitable ter-
minal recess ‘15" is through means of a flexible
conductor 26. A sealing washer 21 preferably
surrounds each element and is pressed into seal-
ing engagement with the end wall 25 by the spring
93 thereby preventing ‘communication - of - the
opening 20 with the terminal recess 15’. -The
element is also engaged by a spring 27 which as
here shown encircles the pin 22 and serves to
yieldingly retain the element in an inoperative
normal position. : :

Tt will be understood that engagement of the
cooperating elements is arranged to be. effected
when the members are drawn together, and means
is provided for causing the element 16 to be suc-
cessively displaced.and released ‘during the en-
the members whereby the
head 19 when approaching'within greing dis-
tance of element 17 will be moved into contact
with such element 17 not only at a much faster
rate than and entirely independent of the rate
of the movement of the members together but. in
a manner entirely automatic and beyond the con-
trol of the operator. In the present embodiment
of the invention said means is in the form of a
deflecting plate 28 fixed to the member 3 in in-

: sulated relation to the contacts 17-and the shell

4 and having a deflecting portion 29 which is po-
sitioned so as to lie in the path of head 19 when
the member 2 is moved into operative engagement
with member 3. As will ke clear from Figure
and portion 13 of member
9 are inserted into the chamber 12 of member 3,
the head 19 will about-the same time engage the
near end 31 of the

members are then moved together, the -element

16 is displaced transversely against the resistance

of spring 27 1until the section:7 and portion 13
nearly reach the limit of their inward movement,
at-which time the head 19 reaches the far end
32 of the portion 29 whereby on thefinal closing

' movement of the members the head will under.the
force of spring 27 snap into full engagement with

element 17, it being noted that the latter is so po-

sitioned transversely’ of the members as to lie in~
fermediate the points assumed by the head in the
most ‘displaced positions. It

normal ‘and in the

.vex, and the coacting

deflecting portion 29. As.the

‘contact 16 -to traverse

1,970,587

will thus be evident that when the head is moved
past the deflector and into engagement with the
contact 17, it will firmly and resiliently press
against the contact and insure an efficient elec-
trical connection. It will pbe noted that since
contact between the elements is effected by mov-
ing the cooperating engaging surfaces of the ele-
ments together while such surfaces are in sub-
stantially direct opposed relation, a practically
full contact over the entire inter-engaging area
of the elements is obtained at the initial instant
of contact. Preferably the side of the head 19
arranged to engage the contact 17 is formed con-
face of the latter is formed
with a corresponding concavity 33 which provides
a2 ready seat for the head when the contacts are
in engagement. AS will be clear from Figures 1
and 5, the head 19 is extended transversely and it
is this extension thereof which engages the de-
flector 29 whereby the contiguous portion of the
element 16 is free to move opposite the deflector
when the head 19 passes to the rear of the latter.
In the present embodiment the head is extend-~
ed transversely on both sides thereof and each
deflector plate is provided correspondingly with
two of the deflector portions 29. It should now be
clear that since the action of contact 16 is entire-
ly sutomatic once it leaves the deflector for con-
tact 17, the operator cannot retract contact 16
and thus endanger the parts while the contacts
are within arcirg distance. This feature forms an
important part of my invention and adds much to
the safety and efficiency of operation of the con-
necter. B :
Disconnection of the members is arranged to be
effected in a manner insuring 'a quick break of
the electrical connection and without the -unde-
girable arcing. - As before noted, the contact 171s
positioned to lie at a point between the limits
of the transverse positioning of the head while
in the member 3. In this manner while the ele-
ments are in contact, the clements 16 will under
the urge of spring 27, seek to assume its fully re-
tracted or normal position. To this end, the
body of the member 3 is cut away adjacent the
forward extremity of contact 17 so that when the
members are drawn apart, the head 19 will forci-
bly and abruptly leave contact 17 and there-
by permit contact 16 to return to normal posi-
tion as soon -as engagement between the contacts
is .ended. To facilitate the quick separation of
the contacts, the forward end of contact 17 is
curved or otherwise sloped S0 that the pressure
of the head thereagainst assists in forcing the
members apart. After the contacts are thus sep-
arated and the member 2 retracted, the head may
readily ride over the rear side of the deflector and
the complete detachment of the members effect-
ed. ' It is to be noted that since the making and
breaking of the contact between elements 16 and
17 always takes place while the section 7 and body
portion 13 are sealed in the chamber 12, any DPos-
sible ‘arcng produced during said action will be
completely confined to the interior of the con-
necter. S E ) .
One -of the main features of my invention is
that reestablishment of contact between the ele-
ments ‘when once the contact is broken, cannot
be accomplished until substantially complete de-
tachment of the members shall have been first
effected .and the connecter sections thereafter
again brought into full engagement to permit the

ner. before . described. .In other words once the
the electrical connection is broken, reestablish-

the deflector in the man-
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ment may be effected only after the full eycle
of operations of disconnecting and reconnecting
the sections is completed. In this manner, there
Is no possibility of arcing due to “inching” on the
part of the cpervator—that is the act of breaking
connection and then while the contacts are still
in arcing distance, making contact between the
line and load sides. An important part of my
invention is the simple and efficient manner in
which such feature is afforded. It will be seen,
as aforesaid, that as soon the members are drawn
apart sufficient to permit disengagement of the
contacts, the contact 16 will immediately return
to its normal inoperative position with the head
19 back of the deflector 29, and it will thus be evi-
deni that with the head 19 thus disposed; any
attempt to move the member 2 inward to- effect
reengagement of the elements will merealy result
in bringing the head 19 against the solid wall
34 of the insulated body. Contact therefore, be-
tween the elements, can only be effected. when
the head 19 is first caused to ride over the for-
ward face of the deflector as hereinbefore ex-
plained. . .
In the form of the invention llustrated, the
connecter is adapted for electric eircuits entail-~
ing a ground connection. Accordingly the mem-~
bers 2 and 3 are provided with coacting contact

_ . clements 36 and 37, the former of which is the
80

form of a split pole whereas the latter comprises
a socket member arranged for the reception of
the pole. Preferably the socket member 37 is
housed in a centrally disposed portion 35 of the

.. member 3, while the pole 36 is extended centrally
25

from the member 2 and into the recess 10, With
the contact elements 36 and 37 operatively en-
gaged and with the members 2 and 3 pressed- to
a closed position, the end 40 of the portion 35
engages the surface 45 of the member 2 to effect

" a substantial separation of the recesses 5. With

the members 2 and 3 operatively éngaged it will
thus be clear that the contacts 16 and 17 which
have impressed thereon a difference of potential
will be substantially sealed from -each other,

" Suitable grounding connection of the contacts

36 and 37 with the respective shells 4 and 6 is
afforded through means of screws 3§ and 39
which also serve to secure the ghell portions to
the insulated bodies of the members, while con-

; nhection with ground line may bhe hsad at’ the

terminals 41 and 42 of the contacts. The con-
tact elements 36 and 37 are so positioned that
operative engagement therecf  will take’ place
before corresponding engagement is had between

“the elements 16 and 17, and furthermore con-

tact between elements 36 and 27 wiil be retained
after engagement between elements 1§ and 17 has
ceased. In this manner, and since the pole is ar-
ranged to fit firmly in the socket member when
engaged therein, the elements 35 and 37 will sup-~
plement the telescoping shell and bedy portions
in guiding the members into and out of operative
relation.  Furthermore the elements 36 and 37
are positioned out of center of the members g0

s that it will be impossible fo place  the members

in engagement to bring in contact the unassoci=
ated pairs of the contacts 16 and 17. .

Preferably each set of contact elements 16 and
17 is reversely disposed in the members with re-
spect to the positioning of the other set of sush
elements. - In this way the parts ‘msy be more
compactly arranged in the members.and the con-
necter thereby reduced in size. =~ ’

It will now be seen that the connecter ‘herein-

before ‘described, and as illustrated: - the ‘gig<"

3

companying ‘drawing, “will ‘provide for the ad-
vantages -and objects hereinbefore noted .in. -a
particularly efficacious manner, ’

-I claim:: : :
*1.In- an electrical connecter, separable con-
necter members movable inte and out of. engage-
ment with each other; a contact element in one
member, ‘a contact element pivotally connected
to the other member, a spring urging said second
element to a normal position, an obliquely dis-
posed deflector plate on said first element to en-
gage and deflect the second element to a posi-
tion transversely opposed to the. first element
when- the members are moved- into engagement,
said plate being of a length as.to disengage said
second element upon substantially complete ‘en-
gagement of the members whereby said second
element under the action of said spring may move
into engagement with said first element. :

2..In an electric connecter, a connecter mem-
ber having a recess opening to an end thereof,
8 contact ‘element mounted in said recess, a sec-
ond connecter member; a second contact element
resiliently mounted on said second member and
movable into and out of said recess and engage-
ment with said first element, a deflecting mem-
ber in said recess and disposed to engage and
deflect said ..second . element . upon movement
thereof into said recess, said deflecting mem-
ber being of a formation as to  position said
second 'element ‘upon movement thereof into
said recess into laterally opposed relation to said
first element and thereupon disengage said sec-
ond element. '

3. An electric connecter comprising a pair of
releasably attached casings, one of said casings
having a recess opening to an end thereof, a
contact element mounted in said recess, said
recess being formed with an offset portion ad-
jacent said element and opening to said end, a
contact element on the other of said casings and
movable therewith into and from said recess for
engagement with and disengagement from said
first - element, and means urging said second
named contact element in the direction of said
offset  portion” whereby on withdrawal -theresof
from_ engagement -with said first element said
second -element will beé moved into said offset
portion under the action of said means.

4. An electric connecter comprising a pair of
telescopically attached casings, ‘one of said
casings having a recess opening to an end there-
of,'a confact element mounted in said recess, said
recess being formed with g ‘substantially right
angularly offset 'portion adjacent said element
and opening to said end, a spring pressed contact
element on the other of said casings and movable
therewith: info said recess for engagement with
said first element, and iirged in the direction of
said offset portion whereby on withdrawal there~
of from engigement with- said first element the
same will be thoved into said offset portion under
the action of said ‘spring.

‘5. An’electric 7'connecter_comprising'a pair of
connecter members, a contact element on one of
said members, said last named member. being

- provided with a laterally offset portion adjacent
an end of said element, a second contact mem-

er mounted on the other member and movable
therewith into engagement with said first ele-
ment, means urging said last element in the di-
rection of said offset portion whereby upon with-
drawal théreof from engagement with said end
of sald first element the same will be moved into
said offset portion tnder the urge of said means.
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6. An electric connecter comprising a pair of
connecter members, a contact element on one of
said members, said.last named member being

~ formed with a laterally offset portion adjacent
6 said element, a second contact element mounted
on the other member and movable therewith into
engagement with said first element, means urg-
ing said last element in the direction of said off-
 get portion whereby. on withdrawal thereof from
10 engagement with said first element the same will
be moved into said offset. portion under the urge

of said means, a deflecting guide on said first
member extending from within said offset por-
~‘tion into laterally opposed relation to said first
18 clement and arranged to engage and deflect said
seeond element against the resistance of said
‘means upon movement of the element thereover

to engagement with said first element and ar-
ranged to disengage said second element upon

20 movement thereof into said laterally opposed re-

lation with said first element to thereby permit
movement of said second element to engage said
first element under the urge of said means.

. 7. An electric connecter comprising a pair of

95! attachable connecter members, one of said mem-

bers having a pair of recesses opening to an end
thereof and an end wall intermediate and sur-
rounding said recesses, contact elements in said
recesses, a pair of contact elements carried by
30 the other of said members and advanceable into
said recesses for engagement with said first con-
tact elements, and an end wall on said last named
casing intermediate and surrounding -said sec-
ond named contact elements and disposed upon
25" movement of said members to attached position
to engage said first named end wall and form
therewith a seal between said recesses.
8. An electric connecter comprising a pair of
telescopingly engaged casings movable from a
40~ detached to a closed -position with one casing
within the other and formed to provide a sub-
stantially gas tight seal between said casings,
one of said casings having a pair of recesses
opening to an end thereof and an end wall in-
a5 termediate and separating said.recesses, contact
elements in said recesses, a pair of contact ele-
ments. carried by the other of said casings and
advanceable into said recesses for engagement
with said first contact elements, and an end wall
s02on said last named casing jintermediate and sep-
arating said second named contact elements and
disposed upon movement of said casings to closed
position to engage said first named end wall and
form therewith a seal between said recesses.
55~ . 9. An electric connecter comprising a pair of
connecter members, & contact element on one
of said members, the other member having an
opening therethrough, a second contact element
mounted in said opening and disposed for en-
¢o:gagement with said first element, means for re-

taining. said second element against longitudi.-

nal displacement in said opening and providing
for transverse movement of said second element,
caid second  element extending through said

a5 -opening and from a wall of said last named mem-
ber, and means for pivotally mounting said sec-
ond element comprising a washer surrounding
said second element and abutting said wall, and

a spring carried by said second element and urg-

yo - ing said washer against said wall. - ~
10. An electric connecter comprising a pair-of
telescopingly engaged casings -movable from a

detached to a closed position with one casing .

disposed. within' the other, one of said casings
75 -having a. pair- of recesses: opening .to .an end

thereof and an end wall intermediate and sep-
arating said recesses, contact members in said
recesses, the other casing having a pair of ta-
pered openings therethrough divergently open-
ing to a forward wall thereof and convergently
opening to a rear wall thereof and disposed with
said casings in closed position to register - with
said recesses, said forward wall being disposed
with said casings in closed position to engage
said end wall and form therewith a seal between
said recesses and openings, a pin transversely
mounted within and across each opening, elon-
gated contact members disposed through said
openings and slidably mounted on said pins, hel-
ieal springs surrounding said pins and engaging
said contact members, a sealing ring on each of
said last named contact members abutting said
rear wall, and a spring carried by each of said
last named contact members urging said ring
into sealing engagement with said rear wall.
.11, An electric connecter comprising, a pair of
engageable body members slidably movable rela-
tive to each -other from detached to fully at-
tached position, a contact element on one of said
members, a guide on said last named member
and extendirig obliquely to the axis of movement
of said members with an end thereof disposed:
in spaced laterally opposed relation to said ele-
ment, a contact element on the other body mem-
ber, spring means urging said last named ele-
ment to position engaging said guide and in the
lateral direction of said first element on engage-
ment of said members whereby on movement of:
said body members towards attached position
said second element will be displaced laterally
against the action of said means, said second
element having a widened head portion, and said
guide being arranged to engage exclusively the
side edges of said head portion whereby on move-
ment of said portion from said guide end. on
movement of said members to fully attached po-
sition said second element will be completely dis-
engaged from said guide and free to move to
engage said first element under the urge of said
means.

12. An electrical connecter comprising a body
member having a recess opening to an end there-
of with a side of the recess provided with an
offset portion extending to said end, a contact
element positioned in saidrecess inwardly of
and with an end thereof substantially contigu-
ous with the inner wall of said offset portion, a

guide member extending inwardly and obliquely.
through said recess from said offset portion and:

adjacent said body end into spaced laterally. op-
posed relation to said clement, a second body
member slidably engaging said first body mem-
ber and movable thereon from a detached to-a
fully attached position, a contact element car-
ried by said second member, spring means urg-

ing said last named element to position in the-
plane of said offset portion for engagement with;

said guide on engagement of said members and
movable over said guide against the action of
said means and into engagement with said first
element on movement of said members to fully

attached position, said second- eléement being-

urged by said means from the end of said first
element and into said offset portion on move-

ment of said members from fully attached posi-- 7

tion -and co-operating with said portion inner
wall to prevent reengagement with said first ele-

ment without first further detaching the mem-

bers and engaging said second element with said
guide as aforesaid. ~ LEO J. WERNER. -
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