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The invention described herein may be manufactured 
and used by or for the United States Government for 
governmental purposes without payment to me of any 
royalty thereon. 

This invention relates to a tool and means for quickly 
installing and removing miniature, multi-pronged ‘elec 
trical connector plugs from a multiple plug and socketed 
electrical connector arrangement and has for an object 
means for selectively engaging and removing or replac— 
ing any one of a number of closely spaced adjacent 
connector plugs and sockets. 
A further object is the provision of interlocking means 

between electrical plug and sockets and hand tool means 
for selectively unlocking the connection between a plug 
and its socket and removing the plug from its socket 
without disturbing other closely spaced surrounding 
plugs or associated electrical elements. 
A further object is the provision of special interlock 

ing plug and socket connectors in which one of the con 
nectors is swivelled on the plug for rotatable locking 
and unlocking action with respect to the other connector, 
and a hand tool adapted to telescope over the plug and 
engage the swivelled connector for protecting the plug 
member, and rotating the swivelled connector to lock 
ing or unlocking position, having a removable interlock 
ing connection with the swivelled connector whereby the 
plug member is removable from between closely spaced 
surrounding plugs or electrical units without damage or 
contact of or with closely spaced surrounding electrical 
units or connectors. 

Other'objects and advantages of the invention will 
become. apparent from the following description and 
accompanying drawings in which like reference char 
acters refer to like parts in the several ?gures. 

Drawings ' 

Figure 1 is a perspective view of the improved hand 
tool for removing and replacing electrical plugs or 
pronged tubes from interlocking electrical sockets lo 
cated between closely spaced surrounding plugs, or tubes, 
or other electrical units. - . ,, I" .7 

Figure’2 is a side elevation of the hand tool,'on an 
enlarged scale, and broken away to foreshorten, the viewv 
also illustrating an electrical multi-pronged plug mem 
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her with an interlocking connector swivelled thereon for . 
interlocking engagement'with a cooperating complemen 
tal connector plate ?xed'to a base panel, in which a 
multi-holed socket, or radio, or’, electrical tube is dis 
closed for receiving the prongs of the multi-pronged 
plug member. ‘ 

V Figure 3 is a top plan view of a portion of the panel, ’ 
‘showing the tube or plug socket and its associated inter 
locking connector 
Figure 2. 

__ Figure 4 is a detailed perspective view of the swivelled V 
interlocking connector, and ' ' 

_ Figure 5 is a detailed perspective view 'of the comple 
iimentaryinterlocking connector which is?xed' to the sup 

for'the swivelled connector shown in. 
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potting or base panel and surrounds the multi-holed 
socket or miniature radio tube. 

Referring ?rst to Figure 2 the reference numeral 1 de 
notes a base or supporting panel having an aperture 
therethrough for receiving an electrical socket or con 
nector or miniature radio tube 2 having a plurality of 
electrical socket openings 3 for receiving the pins or 
prongs 4 of an electrical plug or connector member 5. 
The socket member, as shown, is formed with a top 

?ange or head 6 which engages the lower or ?xed inter 
locking connector member 7 (shown in detail in Fig 
ure 5). This lower connector is provided with an open 
ing 8 for receiving the socket or female plug 2 there 
through and a pair of oppositely disposed ?ngers or tabs 
9, 9’ are provided which preferably extend through open 
ings 10, it?’ formed in the base panel 1 with the ends 
of the tabs 9, 9’ rebent under the lower surface of the 
panel to retain the lower connector 7 ?xed against the 
upper surface of the panel 1. The lower connector, 7 is 
also provided with a second pair of locking tabs or ?n 
gers 11, ll’ disposed on opposite sides intermediate the 
downwardly bent locking tabs 9, 9'. These ?ngers or 
tabs 11, ll'are preferably resilient and are bentv up 
'wardly adjacent the sides of the head 6 and then bent 
laterally away from each other to provide outwardly ex 
tending locking ?anges or projections adjacent to but 
below the top surface of the head 6 and spaced'above the 
base panel 3 to receive the locking ?ngers or tabs 12, 
12' of the swivelled locking connector 13, ._ 
The swivelled connector plate 13, as seen in Figure 4, 

is formed with a circular aperture 14, to provide a ring 
or annulus 15 which is swivelled in the groove or chan 
nel is formed in and around the base of the connector 
plug 5, thereby interlocking the connector plate 13: to 
the plug 5 but permitting rotation thereof in the groove 
channel 16. 
The swivelled connector is formed with oppositely dis 

posed loc‘lting arms or ?ngers 12, 12' which extend‘ out 
wardly beyond the ends of the ?ngers 11, 11', then bent . ‘ 
downwardly, and then inwardly toward each-other to proi-. 
vide inwardly extending interlocking ?ngers or‘?anges 
7, 17’ disposed to be rotated to and from locking posi 

tion under ?ngers or tabs 11, 111'.v The ?ngers or tabs 
17, 17' are preferably provided with slight protuberances 
19 which are-disposed to engage cooperating depressions 
'20 in the outwardly extending extensions 11,11'wh'en 
the tabs 17 and 17' are rotated into locking engagement 
under the tabs 11 and 11'. . . ' ' 

The improved hand ‘tool, indicated generally, at' 21 ' 
‘comprises a‘ cylindrical or tubular sleevefor'sheath 722;‘ 
forming a handle having a' diameter of substantiallyftlie 
size as the diameter of the miniature plug member~5 
with which ‘it‘is to be'usedgso that the same vcan "slip or 

and fairly closely ?t the same. 
The upper portion is preferably annular and forinsr't'h'e 
handle or manipulating portion and is preferably coated 
or covered with insulation. ' ' ' " " 

'- The sleeve or sheath-like body is cutaway at 23 'and' 
24 to provide a longitudinal‘opening extendingfinwa’rdly 
from the lower end, 25, along one side. ' The lower edge 
is notched at opposite sides at 26 to receive the tabs ‘or 
?ngers 17,‘ 17’ when the, lower end oflthe tool orshe li 
like portion is 
tube such as indicated at 5.v ' The opposite 'sides'of the 
notches26 are each recessed at 27 to provide" oppositely 
disposed horizontal projections 28 arranged to slip into 

‘ the space within-the swivelledlrnember13 between the 
lower surface of the" ring 15 and the upper surface‘ of 
the tab or ?nger portions 17,117’ when the tool is ‘slipped 
over the plug and rotated relative torswiv'elled ring ‘15,, 
‘thus locking‘ the tool 21 to the plug ‘5.7 When a mini 
ature plug having, an ‘electricalconductor-55,3 to beriir- , 

slipped down ‘over a miniature plug or I 



manipulation is, made. 
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sorted in the socket ‘2 the longitudinal cutaway portion 
24 provides for the admittance of the conductor 5a into 
the tool. The width of the oppositely disposed projec 
tions 28 must be such as to be receivable intothe space 
between upper and lower portions of the ?ngers 12, 12' 
"and more particularly should be narrow enough to move 
under and within the ?ngers 12, 12’ and above the ?n 
.ger portions 11 when the latter are in locking engage 
‘ment with the ?nger portions 17, 17' of the ?ngers 12, 

As before mentioned it is contemplated that the socket 
'2 may be a radio tube socket and the plug member may 
be a radio tube of glass or fragile material, in which 
event the lower sheath-like portion 22a of handle 22 will 
substantially surround and protect the tube, against con~ 
‘tact from or damage by surrounding electrical sockets, 
‘tubes, or other electrical equipment during removal or 
replacement of the plug or tube by the hand tool. 

It is also contemplated that the lower portion 22”- may 
be made to snugly and even lightly frictionally engage 
the outer surface of the plug or tube 5, since the tool 
is preferably made of metal or material having some 
~resilience. 

In the operation, assuming that the plug 5 is to be in 
serted in the socket 2 and that the socket 2 is surrounded 
in closely spaced relation by other tube sockets contain~ 
ingi tubes or plugs similar to the plug 5 or other fragile 

228' of the tool 21 is ?rst telescoped over the tube or plug 
5 to be inserted to dispose the ?ngers 12, 12’ into the 
recessed portions 26. The swivelled ring or the handle 
15 is then rotated to dispose one of the lateral ?anges 
28 on each side of the recesses 26 under or within the 
tabs or ?ngers 12, 12'. This interlocks the tool to the 
plug or tube 5. The tool can now be manipulated by 
the upper sleeve or handle portiongwith the tube 5 
locked therein to insert the tube downwardly between 

disturbance and the prongs 4 can be inserted in the 
proper prong sockets or vopening 3. The handle can 
‘now be forced axially downward to force the prongs 
“home” in their respective sockets. This disposes the 
inturned surfaces of the ?ngers 12, 12’ in position for 
locking engagement with the lower outturned surface of 
the ?ngers 11, 11'. 
' ' Rotation of the handle 22 now causes the inner ends 
of the recesses 27'to engage the side edges of the ?ngers 
or tabs 12, 12' and to rotate the swivelled ring 15 on the 
tube or plug 5 until the outturned portions of the ?ngers‘ 
11, 11’ engage over the inturned portions 17,17’ of the 
?ngers 12,‘ 12’, thus. locking the plug or tube 5 in its 
socket 2 on the panel memberyl. .Of course, if the co— 

operating detents 19 and 2am employed these will 
snap in place and yieldably resist rotation of the swivelled 
ring 15 relative to the ?xed ring 7. a 1 . 

. A slight counter rotation of the handle 22 'will now 
displace .the lateral projections 28 out from under the 
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?ngers 12, 12‘ and the tool may be easily and quickly": i 
removed by axial or‘upward movement of the handle 
away from the socket 2 and panel 1. Where the plug 5 

.> has a connector or conductor 5a this may be passed into 
and removed from the interior of the tool through the 
longitudinal slot 24. , ' 

,In removing 'a tubeor plug the reversal of the above 
When a conductor cable 53 is 

present this is slipped through ‘the slot ‘24 and the tool 
is moved axially to telescope the lower longitudinal 
sheath-like slit portion 22a over the exterior of the plug, 
or tube 5. Rotating the tool by the handle portion 22 
while exerting downward pressure seatsthe interlocking; 
jtabsll', 12 and 11', 12' in the recesses 26. This can I 
be ‘felt by the ,slightdropof the handle when the recess 
26 and ?ngers" move into, alignment. The handle can 
‘now be rotated to move‘ the, lateral projections 28 under 
-t.lie.locking"tabsil1-2, -12'.> -'~1Further rotation rotates the 
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swivelled ring 15 on the end of the plug or tube 5 to 
move the tabs 12, 12' out of alignment and locking en 
gagement with the cooperating complemental tabs 11, 
11-’ and the plug or tube is ‘unlocked?’ By pulling the 
handle or sheath axially upward, since the lateral pro 
jections 28 are still in interlocking engagement with the 
tabs 12, 12' the plug or tube 5 can be withdrawn without 
contact or engagement with surrounding electrical equip 
ment, no matter how close such equipment is to the plug 
or tube that is withdrawn. 

Although the now preferred embodiments of the pres 
ent invention have been shown and described herein, it 
is to be understood that the invention is not to be limited 
thereto, forit is susceptible to changes in form and detail 
within the scope of the appended claims. 

I claim: 
1. A hand tool for removing and replacing miniature 

connector plugs and the like from between closely spaced 
surrounding miniature connector plugs and electrical 
units in radio equipment comprising an elongated cylin~ 
drical hollow resilient body having a cutout portion in 
termediate its opposite ‘ends, said body having a lower 
portion extending from said cutout portion having a 
longitudinal slit extending from ‘said cutout portion to one 
end to provide a resilient encirclingiend sheath-like por 
tion shaped to telescope over, snugly engage, and having 
sul?cient length to protect a miniature radio connector 
plug to be removed, said slit having a width suf?cient to 
freely receive an electrical connector from said minia 
ture connector plug, means on the telescoping end of 
said tool disposed for locking engagement with said con 
nector plug upon axial rotation of said tool, and a handle 
portion formed on said body beyond said cutaway and 
slit portion extending toward the other end of the body 
for axially rotating said body and said means for locking 
engagement with the connector plug into and out of 
locking engagement with said miniature connector plug 
upon rotation of said handle in opposite directions. 

2. A hand too-l for removing interlocking miniature 
radio connector plugs from radio plug sockets surrounded 
by closely spaced similar connector plugs and electrical 
radio units'in which said plug sockets are formed with 
?xed ‘outwardly extending locking ?ngers and said plugs 
are provided with complementary rotatable interlocking 
inturned ?nger means at opposite sides thereof, rotatably 
secured to said plugs for rotative movement into and out 
of locking engagement with said outwardly extending 
locking ?ngers, said hand tool comprises a lower cylin 
drical ‘sheath-like portion of thin substantially resilient 
material formed to telescope over and rotate on said 
plug, said sheath-like lower portion having a lower end, 
interengaging means on said lower end for locking en 
gagernent with said inturned ?nger means for rotating 
said inturned'?nger means on said plug out of locking 
engagement with said outwardly extending locking?ngers 
upon, axial rotation of said lower sheath-like portion‘in 
one direction and removing said plug upon axial move 
ment of said tool away from said plug socket, said tool 
having a manipulating handle'at its upper end for axially 
rotating ‘said toolto disengage said complemental in» 
turned ?nger means from said outturned ?ngers and 
'move said'tool axially to withdraw saidv connector plug 
axially out of engagement with said connector plug 
socket; ' ‘ I ‘ ' , . 

3. A tool as set forth in'claim 2 in which said tool is 
formed of a thin ‘resilient tubular material, cut out at 

7 _ one side intermediate its opposite ends and. formed with 
a slit portion extending from‘ said cutout ‘portion to 
‘said lower end in spaced relation to said means on said 
lower end for locking engagement with said inturned 
,?nger means, said slitihaving a width to freely receive 
thercthrough an electrical conductor for said miniature 
connector plug. H r , , ' 

4. A hand tool as~-set_forth in claim 3 in whichthe 
lower ‘edgejof the sheathlike' portion thcr'eof'is; formed ' 
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with oppositely disposed inwardly extending recesses for 
the reception therein of the inturned ?nger means on the 
plug, said recesses having portions extending circum 
ferentially in opposite directions in upwardly spaced rela— 
tion to said lower end to form pairs of ?nger extending 
toward each other for movement under said inturned 
?nger means for interlocking engagement therewith upon 
axial rotation of the manipulating handle for rotating 
said inturned ?nger means out of locking engagement 
with said outturned ?ngers, and provide means for en 
gagement with said inturned ?nger means for withdraw 
ing said plug from said socket upon rotative and sub 
sequent axial displacement of said handle in a direction 
away from said tube socket. 

5. A hand tool for removing and replacing cylindrical 
connector plugs from radio tube sockets and the like, par 
ticularly when said tube sockets are surrounded by closely 
spaced similar tube sockets and other electrical radio 
units, said hand tool comprising an elongated hollow 
cylindrical sheathlike body of thin resilient material, 
having a cutout portion located substantially midway be 
tween the opposite ends of the body to form an annular 
hollow handle portion at an upper end of said body, said 
body being slit and cut away longitudinally from said out 
out portion to the opposite or lower end to form a lon 
gitudinal slit through said body from said cutaway por~ 
tion to said lower end for the reception therethrough of a 
?exible conduit connector for said cylindrical radio plug, 
and to form a longitudinally slit encircling, cylindrical, 
resilient, protective sheath portion rotatable on said cylin 
drical plug when said sheath is telescoped over said plug, 
said sheath portion having diametrically opposite recesses 
formed in the lower end thereof, extending upwardly, to 
receive diametrically opposite locking ?ngers rotatably 
about the lower end of said connector plugs when said 
sheath portion is telescoped over said cylindrical plugs 
and said tool is axially rotated, interengaging projections 
formed on the extreme lower end of said sheath portion 
at opposite side of each of said recesses, extending cir 
cumferentially toward each other, having spaced outer 
ends to receive the said diametrically opposite locking 
?ngers of said plugs therebetween, said interengaging pro 
jections being formed to interengage under said locking 
?ngers on said plugs when said sheath portion is tele 
scoped over said plug and rotated axially, whereby said 
plug can be withdrawn from said plug socket when said 
handle portion is rotated axially and pulled axially up 
ward away from said tube socket. 

6. A hand tool for removing and replacing inter 
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6 
locked radio connectors from radio tube sockets and the 
like, particularly where the connectors and radio tube 
sockets are closely surrounded by other interlocked ra 
dio connectors and tube sockets and other electrical radio 
units, said tool comprising an elongatedhollow cylin 
drical body of thin resilient material having an upper end 
and a lower end, said body having a substantially semi 
circular cutaway portion substantially midway between its 
upper and lower ends, said body being split longitudinally 
from said. lower end into said cutaway portion to form a 
substantially cylindrical, elongated, thin, resilient, protec 
tive sheathlike portion extending upwardly from said lower 
end toward said cutaway portion, said sheath portion 
formed with diametrically opposite restricted recesses ex 
tending upwardly from said lower end, circumferentially 
extending ?ngers extending from said lower end of said 
sheathlike portion in said recesses toward each other, in 
combination with a pair of diametrically disposed out 
wardly extending locking ?ngers ?xed to said plug socket 
in slight upwardly spaced relation from a supporting 
panel for said socket, and a pair of complemental, diamet 
rically opposite inturned locking ?nger members rotat 
ably swivelled on the cylindrical plug for axial rotation 
into and out of interlocking engagement under said out 
wardly extending locking ?ngers, said circumferentially 
extending ?ngers having their outer ends spaced apart 
sufficiently to receive said locking ?nger members there 
between when said sheathlike portion is telescopped over 

' said cylindrical plug, said inturned ?nger members being 
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bent to receive said circumferentially extending ?ngers of 
said sheathlike portion therein upon rotative displace 
ment thereof on the plug relative to said outturned ?ngers 
on said plug socket when said body is axially rotated 
with said sheath portion telescope on said plug. 
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