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Application July 10, 1951, Serial No. 235,999 
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1. 

This invention relates to a wire connector, that 
is to Say, to a device for mechanically engag 
ing an end of one or more wires. The term 
"wire' as used herein is generic to solid, stranded, 
braided and knitted metal thread, regardless of 
its diameter and regardless of the presence or 
absence of a conductive or non-conductive sheatin 
or sheathes. The invention further pertains to 
a tool for manipulating One form of Such a con 
nector. 
By Way of example, the invention Will be de 

scribed herein with respect to an electrical, i. e. 
an electromechanical, connector and a non-elec 
trical, i. e. a purely mechanical, connector. How 
ever it is to be understood that these specific 
forms of the invention Only are to be considered 
as illustrative and the invention is not to be 
deemed as limited thereby, except as and to the 
extent to which features of Such embodiments 
are pointed out below and are incorporated in 
the appended claims. 

It is an object of my invention to provide a 
wire connector which will effect an unusually 
Secure mechanical joint. 
More specifically it is an object of my inven 

tion to provide a wire connector which will 
speedily and easily form plural, tightly engaged, 
sharp bends in an end of a wire. 

It is another object of my invention to provide 
a wire electrical connector which, even under ad 
verse conditions Such as utter darkneSS, SnOW Or 
rain, vibration, high winds, extreme cold, and 
the inability to use the fingers individually, can 
effect a secure electrical connection of One Or 
more ends of light gauge wire, e.g. telephone wire 
or light power wire, in a few seconds. 

It is another object of Iny invention to pro 
vide a wire electrical connector wherein the elec 
trical connection is fully insulated and Water 
proof. 

It is another object of my invention to pro 
vide a Wire electrical connector Which can be 
manipulated to effect the electrical connection 
of one or more ends of wire by the application 
of external force directly to but a single element 
of the connector. 

It is another object of my invention to pro 
wide a wire electrical connector which, although 
desirably manipulatable with the aid of a Special 
tool, in an emergency can be operated by any : 
twieldable heavy object such as a hammer Or 
rock. 

It is another object of my invention to provide 
sa, Wire electrical connector which is foolproof and 
Šsimple to use so that even mechanically un 
skilled persons or persons without formal school 
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2 
ing have no difficulty in efficiently making an 
electrical connection therewith. 

It is another object of my invention to pro 
wide a Wire electrical connector which is rugged 
and comprises but relatively few and simple parts. 

It is another object of my invention to pro 
vide a unique tool for manipulating my novel 
Wire electrical connector. 

It is another object of my invention to pro 
wide a tool of the character described which does 
not require the use of individual fingers so that 
it can be operated by a person wearing mittens. 

it is another object of my invention to pro 
wide a single tool of the character described 
Which Will both effect, the electrical connection 
and Seal the insulation. 

It is another object of my invention to pro 
vide a tool of the character described having 
independent elements for effecting the electrical 
connection and for Sealing the insulation. 

It is another object of my invention to pro 
wide a Single tool of the character described 
which requires manipulation of different parts 
for effecting the electrical connection and for 
Sealing the insulation, these parts being such 
that they cannot be manipulated simultaneously 
and that the movement of each part to its fully 
operated position causes a markedly noticeable 
change in condition of the tool, whereby a per 
Son using the tool cannot inadvertently fail to 
make the connection and Seal the insulation. 
Other objects of my invention will in part be 

obvious and in part will be pointed out herein 
after. 
My invention accordingly consists in the fea 

tures of construction, combinations of elements, 
and arrangements of parts, which Will be ex 
emplified in the constructions hereinafter de 
scribed, and of which the Scope of application 
will be indicated in the appended claims. 
In the accompanying drawings, in which are 

shown various possible enbodiments of my in 
Vention, 

Fig. 1 is an exploded perspective view of a wire 
electrical connector constructed in accordance 
with the present invention; 

Fig. 2 is a perspective view of Said connector 
ready for use; 

Fig. 3 is a perspective view of said connector 
and a manipulating tool therefor, the same be 
ing shown in open position; 

Fig. 4 is a side, partly broken away, View of 
said connector and tool, the same being shown 
after the tool has been operated to close the 
connector; 

Fig. 5 is a side, partly broken away, view of 
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Said connector and tool, the same being ShOWI). 
after the tool has been operated to close the con 
nector and seal the insulation; 

Fig. 6 is an enlarged sectional view taken Sub 
stantially along the line 6-6 of Fig. 3, and Show 
ing a longitudinal sectional view through the 
connector in Open position; 

Fig. 7 is a view similar to Fig. 6, but showing 
the connector closed; 

Fig. 8 is a view similar to Fig. 6, but showing 
the connector closed and the insulation Sealed; 

Fig. 9 is a bottom view of the connector with 
its insulation removed; 

Fig. 10 is a sectional yiew taken substantially 
along the line - () of Fig. 6; 

Fig. 11 is a Sectional view taken Substantially 
along the line -i of Fig. 7; 

Fig. 12 is a sectional view taken Substantially 
along the line 2-2 of Fig. 1; and 

Fig. 13 is a side, partially broken away view of 
a non-electrical connector embodying a modified 
form of my invention. 

Essentially a connector embodying my inven 
tion comprises a block having two intersecting 
Openings oriented at a substaintial angle, e. g. a 
right angle, to one another. At least one of the 
openings terminates at a face of the block to 
admit an end of a Wire. The other opening ro 
tatably accommodates a plug which turns about 
an axis at a substantial angle to the longitudinal 
axis of the wire admitting opening. The plug 
has a transverse opening which is in registry with 
the wire admitting Opening in One position of the 
plug and which is disaligned with said wire ad 
nitting cpening When the plug is turned from 
said one position. The surface of the plug and 
the nating surface of the plug-accommodating 
opening in the block are formed to mutually de 
fine a paSSageway extending from the opening in 
the plug when the plug is turned from its said 
one position, Said passageway snugly receiving a 
wire on the external surface of the plug when the 
connector is closed. The connector further in 
cludes means to turn the plug, Said means being 
of such construction that, where more than one 
plug is employed, more than one plug can be 
turned simultaneously by operation of Said means. 

Referring now in detail to the drawings, and 
in Ore particularly to FigS. 1-12, the reference 
numeral 2 denotes a wire electrical connector 
embodying iny invention, and the reference nu 
meral 22 a special tool for manipulating Said 
connector. 
The connector includes an elongated block 24 

which, like all the other parts of the connector 
except the insulation, desirably is made of metal. 
An axial bore 26 runs in Wardly froin One end of 
the block terminating at a closed bottom 28 near 
the longitudinal center of the block. A similar 
bore 33 is provided at the other end of the block, 
the two bores preferably being in alignment and 
their bottoms 28, 32 being near one another. To 
facilitate insertion of a wire end in the bores, the 
ends of the block are dished to converge on the 
mouths of the bores. 
Each bore is crossed by a cylindrical opening 34, 

36 which extends from front to back of the block 
and is at right angles to the bore. Preferably the 
longitudinal axis of each bore intersects the lon 
gitudinal axis of its associated opening and the 
openings are parallel to one another. 

Rotatable in each opening is a plug 38, 40. 
Since the plugs are mirror images of one another, 
Only one plug will be described in detail and the 
Sane reference numeras will be used for both 
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4 
plugs. Each plug is cylindrical and Snugly fits 
in its aSSociated opening, its ends being Substan 
tially flush with the front and back of the block. 
The plug is formed with a through transverse 
aperture 42 which is at right angles to the longi 
tudinal axis of the pilg and which rotates with 
the plug in a plane including the aSSociated bore 
26, 38 so that in a certain angular position of the 
plug, hereinafter referred to as the “in operative' 
position, the aperture 42 is in align:nent with and 
forms a straight line connection between the two 
portions of a bore 26, 30 interrupted by the 
opening 33, 36 in which the plug is disposed. 
The opposite end edges of the plug are fash 

ioned to provide gear testh 44. These teeth need 
cover only a fraction of the end periphery of the 
plug, up to 180° being sufficient. The teeth ex 
tend axially inwardly from the end of the plug 
for but a short distance, enough to form flanks on 
the teeth of appropriate breadth to mesh with 
Other gear teeth. Soon to be described. 
An annular groove 8 is formed on the Surface 

of the plug in a plaine at right angles to the 
longitudinal axis of the plug and including the 
longitudinal axis of the apertile i2. An arcu 
ate tian Sverse slot i3 is formed on the surface 
Of each opening 34, 33, said slot and the groove 
45 defining a passageway for the reception of 
a Wire inserted in the connector. The slot 48 
Starts fl'On the point where the entry end of 
the transverse aperture 42 joins the bore 28, 30 
When the plug is in inoperative position. Said 
slot extends in the direction the plug is turned 
frcr) inoperative to operative position, and the 
slot terrainates at a point spaced from its start 
ing point by any selected angle substantially 
Short of 180° in order to leave a bearing surface 
for the plug. in the preferred form of my in 
vention the slot covers an arc of slightly less than 
90. The slot and groove are of appropriate 
CrOSS-Section to mutually form a passageway in 
which the wire to be connected is tightly en 
gaged. For example the groove may be of semi 
circular transverse cross-sectional shape and the 
radius of the slot and depth of the groove equal 
to One another and substantially equal to the 
radius of the inserted Wire. 
A Second arcuate transverse slot 52 is formed 

On the Surface of each opening 33, 36. Said slot, 
like the slot 38, with the annular groove 46 de 
fines a passageway for the reception of a wire 
inserted in the connector'. The slot, 55 starts 
from the point where the exit end of the trans 
verse aperture 42 joins the bore 28, 39 when the 
plug is in inoperative position. The direction 
of extension, Shape and distinensions of the slot 

is are the same as those of the Siot 48. 
ihe plug is provided with a step 53 on its cy 

lindrical Surface, the radial surface of the step 
facing in a direction opposite to that in which 
the pillg noves when turning from inoperative 
to Operative position. For convenience, the step 
is adjacent the exit end of the aperture 42. 
To tuli, the plugs i provide a bridge 54 of 

U-shaped transverse cross-section comprising a 
base 58 and a pair of parallel legs 53, 3G. Said 
bridge sti'addies the block 2:3 with the legs 38, 60 
located at the front aind back, respectively, of 
the bloc. in titansverse shallow broad grooves 
83. The Width of the grooves is equal to the 
length of the legs, the depth of the grooves is 
equal to the thickness of the legs, and the space 
between the bottom of the grooves is equal to 
the Space between the inner surfaces of the legs 
So that the bridge is guided for slidable move 
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ment in an up-and-down direction on the block. 
The ends of the legs are shaped to form rack 
gears 64 of proper contour to mesh with the 
plug teeth 44 and the plug openings 34, 36 are 
SO positioned that the rack gears will engage 
said teeth. The bridge prevents the plugs from 
Shifting axially. 

In the inoperative position of the connectOl' 
(Fig. 6) the bridge is in raised position, ready 
to be shifted downwardly for turning both plugs 
to operative position (Fig. 7). The top of the 
block is provided With a transverse shallow 
broad groove 66 for accommodating the base 56 
of the bridge when the latter is fully depressed. 
The bridge is normally held in its raised in Oper 
ative position by wings 68 extending angularly 
downward from and integral with the ends of 
the base of the bridge. The lines of junction 
between the Wings and bridge are Weakened as 
by scoring 70 for a purpose which later will be 
apparent. In the inoperative position of the 
bridge the tips of the wings rest On the top of 
the block (Fig. 6). 
The under Surface of the base of the bridge 

carries a pair of pendant piercing tines 72 in 
alignment with vertical holes 4 that eXtend 
downwardly from the top of the block and tran 
sect the bores 26, 30 between their bottoms and 
the openings 34, 36. The times are Sufficiently 
long to extend well into the bores or even croSS 
the same when the bridge is in operative position 
(Fig. 7). 
The botton of the block is fashioned With an 

elongated shallow longitudinal groove 76 Whose 
opposite ends run into the openings 34, 36. A 
leaf spring 8 is seated on the base of Said 
groove. The end portions 8e of said spring are 
arcuately indented downwardly to clear WireS 
lying in the annular grooves of the plugs. The 
tips 82 of the spring ride on the cylindrical Sur 
faces of the plugs. The Spring is So positioned 
that in the idle position of the connector the tips 
82 are forced downwardly, bowing the ends of the 
spring away from the base of the groove S. 
When the plugs reach operative position in the 
fully depressed position of the bridge the Steps 
52 will just have cleared the tips of the Springs 
(Fig. 7) which thereupon will have Snapped up 
to prevent reverse movement of the plugs and 
thereby lock the plugs in operative position. 

Lateral projections 84 at the Sides of the Spring 
are received in notches 36 on the bottom of the 
block, the sides of the notches being staked, as 
at 87, to hold the spring in place. 
To prevent wires from accidentally slipping out 

of the axial bores while the plugs still are in 
inoperative position, a short bowed leaf Spring 
88 is associated with each bore. Each Spring is 
forced into a slot 89 running parallel to the 
associated bore. The slot interSectS the bore 
chordwise near its periphery and the convex side 
of the spring protrudes into the bore to lightly 
frictionally engage a wire inserted into the con 
nector. 
The elongated block, together With its plugs 

and bridge are sheathed in an open-ended tube 
90 of impermeable flexible material, e. g. rubber, 
whose ends extend beyond the ends of the block. 
It may be noted that, in addition to its water 
proofing and insulation functions, the tube serves 
to prevent disengagement of the bridge from the 
block. The tube may include constricted necks 
92 adjacent its ends. Encircling the tube adja 
cent its ends, e.g. in the necks, are annular bands 
94 of soft metal, e. g. a lead-tin alloy, that, co 
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6 
Veniently, are held in position by an intercon 
necting strap 96. The bands and necks are suff 
ciently large to permit a wire end freely to be 
inserted there through and into the axial bores 
26, 30 of the block. 
To use the connector, the ends of wires W sim 

ply are thrust all the way into the bores 26, 30, 
the bridge 56 depressed and the bands 94 crimped, 
the last step being onitted if the connector is not 
to be waterproofed. Fully depressing the bridge 
turns the plugs to operative position (Fig. 7) in 
which two sharp bends are formed in the wire 
and portions of the wire are tightly engaged be 
tween the annular groove 46 and the arcuate slots 
4, 50, the plugs being locked by the springs 78 
and step 52 in Operative position. As the bridge 
reaches operative position, the wings 68 shear 
off at the score O and the tines 72 pierce the 
Conductive core of the Wire even should the same 
be in an insulating cover. Where the cores are 
Solid the ends of the covers preferably are 
stripped and the tines omitted. 
Although the particular kinematic train shown 

and described in detail for turning the plugs upon 
shifting of a single member is highly desirable 
because of its compactness, ease of manufacture 
and low cost, it will be understood that any other 
Suitable kinematic train, e. g. slotted cranks on 
the plugs and a translatable pin and rod engag 
ing Said Cranks, may be substituted in its stead. 
It also is noted that where but a single wire is to 
be engaged and therefore, only one plug employed, 
Such plug can be turned by a gear sector rotat 
able on the block. 

Closing of the illustrated connector is expe 
dited by the tool 22. Said tool includes an anvil 
jaw 98 and a clinching jaw pivoted on a shaft 
02 and integral with handles 4, 86, respec 

tively. A restoring Spring (not shown) urges the 
handles apart. The anvil jaw is shaped to re 
ceive the bottom of the connector and the clinch 
ing jaw is shaped to engage the base of the bridge. 
Squeezing the handles (4, 6 together depresses 
the bridge. 
One of the clinching handles, e. g. the handle 
6 mounts a pair of Spaced resilient fingers (3 

Whose facing Surfaces define a slot it having a 
narrow tip 2 adjoining the upper end of a broad 
Section 4. The lower end of this section runs 
into an opening 6 that is joined to the section 
by a narrow passageway 8. The surfaces 2 of 
the passageway adjacent the section are angular 
ly divergent. The other handle mounts a pin 22 
Which rides in the slot O. When the handles 
are in inoperative position the pin 22 is adjacent 
the narrow tip of the slot. As the handles ap 
proach Operative position the pin engages the 
divergent Surfaces 2 to can the fingers apart 
and permit entry of the pin into the opening 6 
When operative position is reached. Release of 
manual pressure on the handles does not allow 
the handles to be moved apart by the restoring 
Spring Since retractive movement of the pin is 
blocked by the narrow passageway 8. 
The tool 22 further includes two pair of crimp 

ing jaws 24, 26 located beyond opposite ends 
of the anvil jaws in proper spaced position to en 
gage the bands 94. Said jaws are formed with 
interleaVable study fins having nating W-notches 
28 which will constrict the band when the jaws 

are closed in Operative position (FigS. 5 and 8). 
The lower jaw 24 constitutes one arm of a bell 
Crank lever 30 and the upper jaW 26 One arm 
of a bell crank lever 32. The tWO levers are 
pivoted on a pin 34 mounted on the anvil jaw 
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98. The other arms 35, 38 of the levers are 
pivoted to one set of ends of a pair of links 4, 
42 whose other set of ends are pivoted on a pin 
Ai Secured to the forward end of a crimping 
handle 46 that turns about a shaft 48 attached 
to the anvil handle 04. A restoring Spring (not 
shown) urges the crimping handle 46 to its in 
operative position (FigS. 3 and 4). 

After the bridge is depressed, the handles 6, 
45 are Squeezed together thereby closing the 

Crimping jaWS. As said handles reach opera 
tive position a chise projection 49 on the han 
dle 46 enters the tip 2 of the slot O and 
Spreads the fingers 8 to release the pin 22 and 
permit the handles i, 06 to fly apart. 

It will be observed that the handles 06, 46 
are spaced apart too far in inoperative position 
to be Squeezed together inadvertently and the 
undersurface of the handle C4 is of an uncon 
fortable shape so that a user of the tool will nat 
urally first Squeeze together the handles 104, fes 
and Only thereafter the handles C6, i.e. More 
over since the handles is, 06 will fly apart un 
leSS moved to Operative position and Will not Sep 
arate after complete operation unless the han 
dles S, 56 thereafter are moved to Operative 
position, closure and sealing of the connector in 
proper order are aSSured except as the same may 
be deliberately avoided. 
The connector 50 illustrated in Fig. 13 is 

essentially similar to the connector 2 except for 
the omission of the insulating tube 30, tines 2, 
spring 3 and bands 94, and the provision of a 
modified means for moving the bridge and detain 
ing the same in operative position. Said con 
nector 58 is designed to provide a purely mer 
chanical Wire joint, and, therefore, is nihore Sturd 
ily built. Parts similar to those of the connector 
2 have been indicated by the Sane reference nu 
nerals primed. The base 56' of the bridge 54' 
is formed. With a central through opening 52 
to rotatably pass the threaded shank 54 of a 
headed bolt 6 which meshes with a tapped bore 
i8 in the block 2'. A colla 6 pinned or 
otherwise Secured to the bolt against axial nove 
nient beneath the Bridge captively holds the 
bridge to the bolt so that the connector is moved 
between inoperative and operative positions by 
turning the bolt. Since the threaded shank in 
herently is a one-direction kinematic train, it will 
function to detain the bridge in operative posi 
tion. When shifted theireto. 

it, thus will be seen that I have provided de 
Vices which achieve the Several objects of my 
invention aid are Well adapted to meet the con 
ditions of practical use. 
AS VarioUS possible embodiments night be 

made of the above invention, and as various 
changes innight be made in the embodiments 
above set forth, it is to be understood that all 
matters herein described, or Shown in the accorn 
panying diaWingS, are to be interpreted as 
illustrative and not in a limiting sense. 
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3. 
Having thus described my invention, I claim 

as new and desire to Secure by Letters Patent: 
1. A wire electrical connector connprising an 

elongated block, a pair of bores extending in 
Wardly fron opposite ends of Said block, a dif 
ferent Opening COSSing each bore intermediate 
the ends thereof, a plug revolvable in each open 
ing, each plug having a through transverse aper 
ture in registry with the associated bore in one 
position of the pug and disaligned with said 
bore When the plug is revolved away fron said 
One position, the Surface of each plug and the 
lating Stiface of the aSSociated Opening being 

fol'ned to define airculate Wire-receiving passage 
ways extending fron the ends of the aperture to 
the ends of the bore at the opening when the 
plug is revolved fron Said one positioi, a single 
actating element, means to inolunt Said eament 
for shift&oie Innoverinent. On Said block, a kiheinatic 
trait interconinetiing Said eerinent, with both 
pilg8 to reVolve Said plugs upon ino Weinent of 
Said eleinent, a flexible inpermeabie sleeve en 
sheathing Said block and projecting beyond both 
ends tereof, and railleable ignietal ioands encir 
cling Said projecting ends. 

2. A Wire electrical collector as Set forth in 
clain Wherein the actuating element and 
kinematic train comprises a bridge siidably em 
bracing the block and provided with rack gear 
teeth, and gear teeth. On the plugs neshing with 
the rack gear teeth. 

3. A Wire electrica. Connector as set forth in 
claiin i Wherein the iridge aS piercing tines and 
the block is forced With holes registered. With 
the lines and trainSecting the bores. 

4. A. Wire electical COInnector as Set, forth in 
claii. i. Wherein each plug includes a, notch, and 
Winelein a leaf Spring is routed Oin the block 
with its tips engageable in the notches when the 
plugs are revolved to a predetermined position 
from their one position. 

5. A wire electrical connector as set forth in 
claiii 1. Wherein the actuating element protrudes 
from the block. When the plugs are in their one 
position, and wherein readily deformable means 
is included to hold the actuating element in its 
protruding position. 
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