


July 29, 1952 ?? Q. BERG 2,604,986 
COTLED STRIP OF ELECTRICAL TERMINALS 

Fi.1ed Sept. 13, 1947 2 SHEETS--SHEET' 2 

"%?aaaaaaaaa 

S?SSSSSSSSSSSS?????SC 

?224-22-22-22 Z 44 

  

    

      

  

  

  



Patented July 29, 1952 
2,604.986 

| UNITED STATES PATENT OFFICE ? 
conLED STRIP oF ELECTRICAT TERMINALS 
Quentin Berg, New cumberland, Pa, assignor to ", 
Aircraft-Marine Products Inc., Harrishurg, Pa, 
a, c0rporation of New Jersey ??' ^ 

Application September 18, 194, Serial No. ''?3,819 
8 Claims. (CI. 206-59) ? 11 

This invention relates to blanks for forming, 
on wires or other · electrical conductorS, terminal 
connectors of the type hawing a ferrule portior1 
(by which is meant a, portion, whether closed 
or open in the strip, which is adapted to embrace 
and grip the conductor). More particularly the 
invention relates to 'coiled Strips of Such .. com 
nectors in which the partially formed individual 
connectors are integrally joined in the · Strip and 
wound in coils for feeding SucceSSiwe connectorS 
into position for Sewering and applying them. Onto . 
conductorS. ~ 

One machine ? for severing. and applying ter 
minals from a strip Such as that, with which this 
invention is concerned is shown, for example, in 
the U. . S. patent of Vernon E. Carlson, No. 
.2,396.913. In order that an ample Supply of con 
nectors may be available for Substantially con 
tinuous operation of Such a connector applying 
machine, a strip should be proWided of Such 
length that, for convenient handling, it needs to 
be coiled; but prior to my invention it had been 
found as a practical matter and generally recog 
nized that Such terminal strip could not be 
Wound in laterally displaced coils, because the 
laterally projecting portions of the terminals in 
one coil would catch under the laterally adjacent 

, coil and lock the strip against further feeding. 
* Consequently Such coiled strips have had to be 
confirmed to the width of a, Single sírip, usually 
by use of a, narroW reel. This, of course, has lim 
ited wery materially the number of connectors 
that can be supplied at one time to a connector 
applying machine, and haS to that extent im 
Wolved skilled labor for changing reels and 're 
threading machineS. Usually, also, there is a, 
waStage of terminal strip at the ends of each reel. 
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A general object Of the present; inWention is to ' 
proWide partially formed electrical connectorS.in 
'integral strip Wound in laterally abutting · coilS 
upon a Spool and to aSSure free unWinding there 
from, thuS making pOSSible the prowision of a 

· much larger Supply of commectorS upon a reel or 
Spool of reasonable dimensions. In fact, by use 
of the improwed strip of the present imwention it 
has been found possible to wind 40,000 or more 
''commectors upon a single spool of convenient size, 
from which they can as easily be unwound as 
were the former connector strips from the single width reel. 
Other objects, adwantages and important; fea 

tures of the invention, tO Which reference has not 
hereinabowe Specifically been made, will · appear 
hereinafter when the following description and 

.· claims are considered in connection. With the ac 
companying drawingS, in which: 
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Figure 1 is , a, perspective view · of a, .. connectOr 
strip embodying the present, imwention. Wound 
upora a. Spool and feeding into a terminal applying 
machine; ~ ^ 

Figure 2 is an enlarged fragmentary perSpective 
wiew of a short length of the · connector Strip 
ShoWn in Figure 1; ? ~ ~ ~ ~ 

Figure 3 is a, fragmentary. plan wiew Showing 
portions of several turns of a, coil of Side com 
mected terminalS; ~ ~ 

Figure 4 is a fragmentary wiew in axial Section 
showing one end of a reel mounted in a, holder 
and with two layers of ""; terminal strip ' coiled 
thereon; ^ ~ 

Figure 5 is a, wiew similar to Figure 3 but show 
ing a different type of strip; ~ 

Figure 6 is an eralarged fragmentary perSpec 
tive wiew of a, short; length of the connector Strip; 
and " ? ~ 

Figure T is a, fragmentary sectional wiew similar 
to' that of. Figure' 4, showing in Sectioh-a, portion 
of tWo layers of ter;mithal strip coiled at one end 
of the reel. •· · · · · · ~ 

The connector strip of the present, inwention 
may be formed in various ways, as, for example, 
by blanking out a Strip of connectors from a con 
tinuous strip, but lea.wing them integrally joined, 
and each cormprising laterally extending wingS 
4 adapted to be rolled up, curled' or* Otherwise 
"crimped to form the wire-engaging portion or 
ferrule portion of the connector, and the tongue 
portion 5 hawing therein the hole 6 for a binding 
post or other connection. The wings 4, which 
form the barrel, are turned up' toWard one an 
other forming a U-shaped trough. 
The Strip of terminals as described above is 

wound in a cylindrical helix" on a spoo1 8, i. e., 
is coiled with axial progression along the Surface 
of the Spool and advantageously with the. Succes 
Siwe turns of the coil Owerlapping one another, as 
clearly indicated in Figure 3. ? · · · 
By providing an upstanding part on each con 

1hector .. element of the · continuous strip Which 
Ser'WeS as a. Stop to limit lateral shifting of ower 
lapping coilS to an amount not beyond the edge 
Of the narrowest part of the strip, as shown in 
Figures 1 and 2, it will be seen that, ", when the 
Strip is 'Wound upon the Spool 8 in laterally abut 
ting coils, ; aS Shown in Figure 1, the upturned 
partS 4 of each turn will abut against the edges 
On adjacent turnS So as to limit lateral move 

* ment between them and thus serve to prevent 
the tongues or other laterally projecting parts 
of the individual connectors of the strip becom 
ing interlocked under adjacent coils in Such man 
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ner as to interfere with free unWinding of the 
Strip. Adwantageously, the terminal Strip is not 
formed to the curvature of the coil but is resil 
iently stressed therein. So that as it is released it 
rises by its own resilient force a,Way from itS origi 
mal position in the coil, at the Same time Slipping 
circumferentially relative to adjacent coils, be 
cause of its enlarged circumference. This action 
facilitates release of the terminals if by army 
chance a laterally projecting part should catch 
under the next; coil. For best results, however, 
the Spoo1 should not be free to allow 'unlimited 
release of the coil, but should be held, 'e. g., by a 
friction drag Weight | 0 So that aS Ohe connector 
after another is pulled up t0 the applying poSi 
tion, the reel is jerked and given a little momen 
tum which Slackens the tension on the Strip and 
allows the first coil to expand and rise a little 
from the Spool, but is soon held again " by the 
friction drag. Instead of a separate · drag f0, 
the reel may be mounted So that the rotational 
friction of its mounting is adjusted to approxi 
mately balance and withstand the resilient force 
of the strip, but Still to allow Sorime owerShoot by 
momentum at each feeding operation. 

In Figure 4 is shown a, fragment of a reel with 
another type of strip coiled therein. Th this case 
ferrule portions 4d. are positioned So as to extend 
perpendicularly from the side of the strip, and 
each ferrule of course rises abruptly abowe the 
adjacent part of the connector. With the strip 
wound as shoWh, the turrms in One layer Owerlap 
`with the upstanding ferrule portiohS ira One turn 
|lying on the tongue portionS 5d of the previous 
turn, while alternate layers hawe Substantially no 
owerlap of succeSSiwe turns. From Such a coil 
the strip will feed off freely, but adwatata.geously 
the turns are held tight against the underlying 
coils until they are pulled off tangentially. 
'his tight holding can be achiewed as men 

tioned abowe either by use of a friction drag, as 
Shown in Figure 4, but in this case tight enough 
to preWent loOSeming of turns by jerking, as pe 
wiously described, or by prebernding the coils to a 
little shorter radius of curwature than that of the 
coils, so that they hug the reel by their own re 
siliency. If a, friction drag · [0d, is used as ShoWr. 
in Figure ’4, it may be Shidably mounted on Shaft; 
!6. and secured by means of the screw plug [ to 
the Spring f8, the other end of which is Similarly 
'''Secured to the frame 20, with the result that ahy 
jerking is taken up in the Spring and very little 
slack is developed in the coil. 

It is best, however, to have the coil pre-formed 
to hug the reel, as described, and to adjust the 
preSSure on the shoe 0d or the stiftness of Spring 
8 So that, SubStarttial Stack is introduced into the 

first, turn at each feeding step. 
In the layer's Wherein the ferrule portionS ower 

lap the tongue portions of the prewious turhs, re 
Spectively, there is no chance of fouling the turms, 
because each is held in place by the hext; but in 
the alternate layers wherein the ferrule of one 
turn lies at the edge of the tongue in the adja 
cent turn, the teradency is for the tongue to slip 
under the ferrule and thus to interlock Successive 
?turns and prevent feeding. In the reel embody 
ing my imwentiora, howewer, this is preverated by 
the closely Spaced upStanding edges of the fer*- 
rules in the underlying layer against which the 
edges of the tongueS Soon catch if they Should 
escape under the ferrule portions of the next, turn 
in the same layer. . . The tighter the layers are 
held together, the rnore effective is Suich catch 
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| nesting width of the strip, i. 

ing. Since the pitch of the coils tendS to cant 
the individua1 terrminals with their tongues tilti 
ed toward the center of the reel, the tendency to 
Ship under the next; turn in the Same layer is 
Strong, but; for the Same reason the tongue is 
aSSured of catching on the edges of the ferrule 
portions in the underlying layer, if Wound as de 
Scribed. ahd. Shown. This I accehtuate.and take 
adwantage of by making the pitch of the coil in 
Said alternate layers a little greater than the 

~ e., the minimum 
pitch which could be used without owerlapping 
any parts 'of the termials. InSofar as the termi 
nals are made So that those in one turn can 
riest with those in the next, such nesting owerlap 
may be allowable, but advantageously only a part 
of it is actually utilized So that there is still Sub 
Sta.htial roorm for the connector Strip to Shift; lat 
erally. If Such shifting occurs, the last turn lead 
ing off from the reel will catch on the edges of 
the 'underlying ferrules before ? it; can slip under 
the next turm of the Same layer. ~ 
In Figure T I haWe shoWn an alterriative in 

which the pitch on the return winding is sub 
Stantially the Same as that on the first layer. 
In this Ca.Se the · terminals in the Second layer 
are sharply tilted With reSpect to those in the 
f?rSt, ahd cohSequehtly any Shifting will quickly 
result in the ferrules abutting against one another. 
Moreover, since the ferrules in this case will be 
directed downwardly toward the underlying 
layer and the tongues upwardly, there is · little 
poSSibility of catching. In this case, however, 
tilting Wiil result; in a bending of each connector 
with respect to the mext, because of the fact that 
the tongue ends lie at a greater radius than the 
ferrule ends. When the strip is pulled off of the 
reel, there will consequently be a tendency for 
the Strip to aSSume a lateral curl, and unless the 
Strip is under considerable termsion or , is fed 
tharOugh a, straightening dewice, this may result in 
itS fouling at the point of feeding into the 
machine. · · · · 
What is clairmed as new is : 
1. A Series of . identical partially formed ter 

mihal connectors joined in a long strip and wouhd 
in SucceSSi we Overhapping ·helices on a, Spool, said 
terminals ea.Cha comprising a, ba.rrel-forming por 
tion Opposite sides of which are bent; up from 
the pla.ne of Said Strip. 

2. A Strip of partially formed terminal com 
nectors according to claim 1 in which the con- ' 
.nectors have tongues formed with upstanding 
ringS and the barrel-forming portions are · U 
Shaped constituting a partially formed barrel. 

3. A coiled Strip as defined:in. 'claim · 1 wherein 
.. said strip is form.ed of resilient material and in 
which the tur?hS · gf' the coil have a, natural set 
1*eSiliently urging Sa.id turrms into a radius of cur 
wature greater than their radius of curvature in 
the coii, Whereby aS Said turns are released from 
Said COil · they expand a.hd 1oOSen by their own 
resiliehCy as they approach a feeding position. 

4. A COiled strip of comhectors as · claimed in 
'claihn 1 wherein Said COranectors have laterally 
extehding edge portions and wherein the Succes 
Siwe Owerlapping helices have Opposite' pitch, said 
turns respectiWely engaging lateral edge portions 
Of adjacent; turns to hold them against lateral 
nOvernent; relative to each other and thereby^ to 
keep thema free for ta.ngeratial release from the 

| coil," ~ 5. A, ’6Oiled strip of connectors as claimed 'in 
claim. 4 Wherein said strip is forrmed of resilient 
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material in which the turns of the coil have a 
natural set; resiliently urging each of said turns 
into a, 'radius of curWature greater thara its radiuS 
of curwature when free ? of external restrainirag 
forces. 

6. A coiled Strip of electrical terminals haWing 
laterally projecting portions which tend to catch 
on one another and interlock SucceSSiWe turns of 
the coil, said strip being formed of resilient ma 
terial and hawing a natural set resiliently urging 
said turns into radii of curwature respectively 
leSS than their radii of curWature in the coil, Suc 
cessive turns lying side-by-side in a plurality of 
concentric cylindrica1helices and SuccessiWe ower-- 
|lying helices hawing opposite pitch, and upstand 
ing portions on Said strip, said turns reSpectively 
engaging lateral edges of adjacent; turns to hold 
then against; latera1 m0Wement; relatiWe to each 
other and thereby to keep then free for tangen-' 
tial release from the coil. 

'. A colled strip of electrical connectors haWing 
laterally projecting fiat tongue portions at one 
side of said strip and upStanding ferrule portionS 
at the other side thereof, said ferrule portionS in : 
Successiwe turns of alternate layers of the coil 
owerlapping and successive turns of the inter 
mediate layers of the coil being Spaced from One 
another. 
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8. A coiled strip of electrical connectorS aS 
defined in claim 7 wherein the pitch of the coil 
in the OWerkapped layer approximates but is 
greater than the length of Said upStanding fer 
rule portions and the pitch of the coil in the in 
termediate · layers is greater than the OWer'-al1 
Width of the strip. 
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