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3,954,979 
MULTIPLE ELECTRICAL CONNECTOR 

Francis P. Buiting, Lenlrer Manor, Harrisburg, Pa., 
assignor to AMP Incorporated, Harrisburg, Pa. 

Filed Dec. 3, 1958., Ser. No. 777,973 
3 Claims. (Cl. 339-49) 

It is frequently necessary to make electrical connec 
tions between a plurality of conductors, each of which 
mates with a similar conductor. It is necessary that 
these connections be designed so that they may be con 
nected and disconnected with a minimum effort and yet 
provide maximum locking strength. 

Therefore it is an object of this invention to provide 
a set of multiple connectors of the type described which 
may be made quite easily and inexpensively whereby a 
few basic units will provide the basic components for a 
versatile range of connectors. This of course will mean 
that the stock of inventory may be limited to a relatively 
few parts. 

It is also an object of this invention to provide a set of 
connectors of the type described which is adapted to 
be enclosed in a sealed unit. This protects the connection 
against humidity and other environmental factors. 

It is also an object of the invention to provide a set 
of connectors of the type described wherein the male and 
female terminals are identical. These connectors may be 
mounted in panels and/ or may be locked together. 

Other objects and attainments of the present invention 
will become apparent to those skilled in the art upon a 
reading of the following detailed description when taken 
in conjunction with the drawings in which there is shown 
and described an illustrative embodiment of the invention. 

In the drawings: 
FIGURE 1 is a cross sectional view of two connectors 

in mating position; 
FIGURE 2 is a perspective view of a block which corn 

prises part of the housing which contains the connectors 
shown in FIGURE 1; 
FIGURE 3 is a perspective view of the bottom of a 

block shown in FIGURE 2; 
FIGURE 4 is a fragmentary view of one of the open 

ings as shown in the housing of FIGURES l and 3; 
FIGURE 4A is a view similar to FIGURE 4 illustrat 

ing a connector in the opening; 
FIGURE 5 is an exploded view of a connector block 

incorporating principles of this invention, adapted to con 
tain six electrical circuits; 
FIGURE 6 is a perspective view, partially broken away, 

illustrating a second embodiment of a means of clamping 
the cables into the housing ‘block; 
FIGURE 7 is a view similar to FIGURE 6‘ showing the 

cable clamping means in released position; 
FIGURE 8 is an assembly view including the cable 

clamp of FIGURE 6 showing the connector block and 
cables in locked or connected position; 
FIGURE ‘9 is a view of the parts shown in FIGURE 1 

showing individual cable connecting means prior to their 
being joined together; 
FIGURE 10 is a View of the parts shown in FIGURE 

9 showing these components in their locked together 
position; 
FIGURE 11 is a perspective view of the parts shown 

in FIGURE 5 showing the electrical connector housing 
mounted in a panel. Also this view illustrates the cables 
sealed in a shell and crimped together as well as suitable 
dies for crimping said cables; 
FIGURE 12 is a perspective view of the clamping 

sleeve; and 
FIGURE 13 is a view similar to FIGURES 6 and 7 

showing the cable retaining means in released position. 
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Basically the structure forming the invention may be 

divided into two categories. One category includes the 
means for linking the electrical conductors together as 
shown in FIGURES 1, 9 and 10‘. The other category 
comprises the block or housing which retain the connec 
tor means in assembled position as shown in FIGURES 
2, 3 and 5. 

Considering ?rst the terminals or connecting means, 
as shown in FIGURES ‘l and 9, they are identical units 
so that only one of them need be described. As shown in 
FIGURE 1, these connectors may be stamped out of 
flat stock and folded over to form a pair of blades 10 
and 12. In their folded-over position, these blades are 
spaced apart a distance slightly less than the thickness 
of the stock. This forms a connecting means which is 
hermaphroditic and permits the insertion of the corre 
sponding blade of the opposite connector, whereby the 
resiliency of the blade will hold the members in tight con 
tact. Since the opposite member is formed in a similar 
manner, the ?rst connector is also held the same way. 
The forward end 14 of the outer blade 12 is curved 
outwardly at its tip to permit easy insertion. 
The opposite end of the connector 18 is wrapped 

around the bare end of a conductor and crimped thereon. 
The intermediate section 16 of the connector has an 

outside diameter which is slightly less than the inside di 
ameter of the housing or block into which it ?ts. A 
slight key 20‘ projects from the intermediate surface and 
runs longitudinally of the surface. This abutment forms 
a key with the housing as will presently be described. 
The outer surface of the connector tapers down to the 
blade to form a conical surface 16'. 

Directing attention now to the housing, the basic unit 
of this assembly comprises a rectangular block 22 (FIG 

' URES 2 and 3) formed of an insulating material, pref 
erably a molded plastic. A plurality of cylindrical 
openings 30 are disposed in the block in parallel rela 
tionship and at right angles to the longitudinal axis of 
the block. As previously suggested the inside diameter 
of these openings is slightly larger than the outside di 
ameter of the intermediate portion 16 of the connectors. 
Thus it is seen that the connectors form a loose lit with 
the inside of the block thus keeping the connectors in 
parallel alignment but permitting some ?exibility. A 
detent 32 (FIGURE 4) is formed on the inside of the 
opening to accommodate the key 20 on the connector. 
While six openings are shown in the preferred embodi 
ment, it is obvious that any combination would be suit 
able, depending on the function of the unit. The part 
20 constitutes an outwardly extending resilient spring 
member (FIGURE 9) which is urged inwardly as the 
connector is inserted into the housing from the bottom 
(FIGURE 4). When the connector is fully inserted, 
the spring 20‘ snaps outwardly again into the slot 32 and 
is thus locked against removal. To extract the con 
nector, a ?at blade, such as a small screw driver, may 
be inserted into the top of the slot 32 to ‘force the spring 
inwardly and facilitate removal of the connector. 

Dovetail grooves 34 run the length of the outside 
surface of the block on each of its long sides. These 
grooves permit insertion of a member for locking the 
housing to a panel or in stacking the units and will be 
described later. 

‘It is observed (see FIGURE 2) that one end of the 
block 22 has a pair of notches 36 cut into the corner 
of the block. Aligned with these notches are dependent 
projections 38. It is obvious that when these blocks 
are stacked together the dependent projections 38 of any 
given block will mate with the corresponding notches 
36 on the adjacent block. This will lock the two mem 
bers against lateral movement. 
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Also depending from the end of the block and dis 
posed between the projections 38 is a tab 4%}. This tab 
40 has a barb at its lower end. The tab is aligned with 
a slot 42 in the upper edge of the block. The slot 42 
is disposed between the notches 36 and is tapered in 
wardly on its inner surface with a second slot 44 at 
its inner end. Again considering two blocks in stacked 
relationship, it is apparent that the tab 44} will enter 
the slot 42 so that the barbed end of the tab will be 
forced inwardly until it passes the lower edge of the 
slot at which time it will again spring outwardly into 
a slot 44 to form a locking detent. 
As shown in FIGURE 2, the block is symmetrical so 

that the slot and tab arrangement on one end is in in 
verted relationship to the slot and tab arrangement on 
the opposite end. This permits the blocks to be re 
versed when they are stacked. This slot 44 also permits 
access to the barb so that if it is desired to disengage 
the blocks, the tab 40 may be sprung inwardly and the 
blocks withdrawn from each other. A ridge 4&6 sur 
rounds the ‘faces of the block which are in sealing en 
gagement. This ridge is adapted to accommodate a 
sealing ring should it be desired to make a moisture 
proof seal at the face-to-face engagement of the blocks. 
The apertures 30 in the blocks (FIGURE 4) taper 

from a circular cross-section at one end to an oval cross 
section at the opposite end and are adapted to locate the 
terminals in position. As shown in FIGURE 4 a conical 
surface 31' in the aperture coacts with the tapered por 
tion 16' on the terminal barrel. These mating surfaces 
locate the terminal in the apertures in the block. 
As illustrated in FIGURE 4A, and previously de 

scribed, the cylindrical portion of the opening receives 
the cylindrical portion 16 of the terminal. The detent 
20‘ on the outside of the terminal barrel locks into the 
detent 32 on the inside of the opening to orient the 
blade portions against longitudinal and rotation move— 
ment. The slot 32 extends outwardly to the face of 
the block to permit access to the detent 20 whereby the 
detent may be depressed and the terminal removed 
from the block. 

It is obvious from the above that the terminals are 
connected by securing them to wires as shown in FIG 
URE 1, snapping the male members into one of these 
blocks, and the female members into a pair of stacked 
blocks (so that the blades do not protrude). The blocks 
are then joined by snapping them together in face-to-face 
relationship. Should it be desired to add one or more 
units of blocks, the second block may be joined to the 
male member in side-by-‘side relationship. As shown in 
FIGURE 5, a rod 33 having V-shaped grooves on each 
side constitutes a “double-dovetail” connecting rod and 
may be slipped into each of the corresponding dovetail 
grooves 34- on the sides of the block. It‘ is obvious now 
that the member comprises a unit of twelve conductors 
rather than six. A similar female circuit can be ar 
ranged whereby the resulting connector is designed to 
secure twelve circuits together. This number may be 
increased in combinations of the numbers of circuits 
designed into the basic unit. 
To connect or clip the housing block into a panel, 

a panel engaging member generally indicated at 47 
(FIGURE 5) having a dovetail 50 may be inserted into 
the dovetail groove 34 in the side of the block. This 
member has a clip 48 on one side and a wing-like mem 
her 4.9 on its opposite end. The clip portion 48 is 
resilient and has an under-cut section 48’. The panel 
engaging member may be inserted into a panel, where 
by the resiliency of the clip 48 will permit it to pass 
the edge of the panel. After it has passed the edge of 
the panel it will snap back into place so that the under 
cut portion 48' will cooperate with the Wings 49 to hold 
this member in the panel. The wings being U-shaped 
will accommodate panels of di?Ferent thickness. The 
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side of the block 22 prevents lateral movement of the 
clip 48 to lock the panel engaging member in position. 
This member may be released by removing the block 
22 and releasing the clip 48. This release mechanism 
permits the locator to be retracted from the edge of the 
panel. 
A shell 60, as shown in FIGURE 5, comprises a 

means for sealing the lead wire end of the terminals. 
A pair of tabs on the shell ?t into the notches 36 and 
a pair of recesses on the opposite end accommodate 
projections 38 on the end block. The rim of the shell 
is of reduced cross sectional area and thus retains the 
barrels 16 of the terminals within the block. The shell 
also includes the same construction as the barbed tab 
49, tapered slot 42, etc. Thus the shell is secured to 
the block and includes parts corresponding to those by 
which each of the blocks is secured to each other. 
A cable-clamping sleeve 62 surrounding a resilient 

sleeve 63 may he slipped over the bundle of insulated 
wires and crimped in place by any suitable deforming 
dies (FIGURE 11). This not only seals the lead end 
of the connectors but additionally provides a strain 
relief so that it will resist pulling the wires out of the 
terminals when tensile stress is placed on the wires. 

If a separable connection is desired a second embodi 
ment as shown in FIGURES 6~8, l2 and 13 may be 
used to enclose the bundle of wires. This embodiment 
includes a wedge-shaped holding means 70 inserted in 
a slot '72 in the shell. The outer face of this holding 
means has serrated teeth which match serrations of 
teeth on a complementary member '74 on the inside of 
the shell. This complementary member 74 as shown in 
FIGURE 13 may be slidable in the inside surface of the 
shell by means of a tongue and groove connection. Thus 
with the shell in place and the locking means 74 inserted 
in the groove, the wires are fed through the Shell and 
the wedge is ‘forced into place. When it is desired to 
disconnect the wires, the locking means '74 can be moved 
downwardly (as shown in the drawings) with respect 
to the wedge to disconnect it. This may be accomplished 
by working the locking means downwardly with a sharp 
instrument through aperture 76 in the shell . (FIGURE 
12). 
Thus the basic unit consists of a block 22 and a 

connector 12. A plurality of identical blocks and 
identical connectors may be combined to form a multiple 
connector having in?nite variations. Additionally the 
conductors may be secured to the cables by either a 
permanent sealed connection or by a separable connec 
tion and the entire unit mounted in a panel. 
The arrangement shown herein provides a modular 

assembly which may be stacked inde?nitely. Thus the 
same blocks may be used regardless of the length of 
the connectors. Longer connectors can be employed 
by merely adding more blocks. Shorter connectors 
would require fewer blocks. This is particularly useful 
where the connectors are fed through a panel and the 
blocks plugged into the exposed blocks in the rear of 
the panel. Furthermore, the blocks may be snapped to 
gether and locked in place for ease in assembly. Dis 
assembly can be accomplished with the proper tool. 
_ Changes in construction will occur to those skilled 
in the art and various apparently di?erent modi?cations 
and embodiments may be made without departing from 
the scope of the invention. The matter set forth in 
the foregoing description and accompanying drawings 
15 oifered by way of illustration only. ' 

I claim: 

1. A unit ‘for forming a connection between a plurality 
of conductors, capable of being disconnected, including 
a block, a plurality of parallel apertures in said block, 
connecting means in each aperture, means at each end 
of the block integral therewith for looking it to a similar 
block in either identical relationship or longitudinally 
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invented relationship, said locking means comprising a 
dovetail slot on one edge of ‘one end of the block and 
a depending locking tab on a parallel edge of the same 
end, said locking tabe including a barb thereon and a 
mating undercut portion in the slot, and a similar slot 
the tab in inverted relationship at the opposite end. 

2. A unit for forming a connection between a‘ plu 
rality of conductors, capable of being disconnected, in 
cluding a block, a plurality of parallel apertures in said 
block, connecting means in each aperture, means at each 
end of the block integral therewith ‘for locking it to a 
similar block in either identical relationship or longi 
tudinally inverted relationship, said locking means com 
prising a dovetail slot on one edge of one end of the 
block and a depending locking tab on a parallel edge 
of the same end, and a similar lock and tab in inverted 
relationship at the opposite end, said connecting means 
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‘being hermaphroditic whereby two sets of similar units 
may be secured to each other. 

3. The device of claim 2 including a releasable means 
for locking the connectors in oriented position in the 
apertures. 
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