
March 20, 1951 K. H. ANDREN 2,545,756 
MECHANISM FOR APPLYING ELECTRIC 
TERMINALS TO STRANDED WIRES 

Filed May 24, 1947 4. Sheets-Sheet l 

a. 

INVENTOR, 

J%-44(2nder 
52.e4e/292.e4e 

1777 ae/22/S. 

  



March 20, 1951 K. H. ANDREN 2,545,756 
MECHANISM FOR APPLYING ELECTRIC 
TERMINALS TO STRANDED WIRES 

Filed May 24, 1947 4. Sheets-Sheet 2 

() 

27.2%28V22S 

  



March 20, 1951 K. H. ANDREN 2,545,756 
MECHANISM FOR APPLYINGELECTRIC 
TERMINALS TO STRANDED WIRES 

Filed May 24, 1947 4. Sheets-Sheet 3 

as 23 22 

Es O s NAaya aff 

SSNs 
Art A eEE 2 

a. 

if S 

SysVS Ef f it. 

ISN3 2. 

N 

  

    

  

  

  

  

  

  

  

  

  

  

  

    

    

  

  

  

  



2,545,756 ANDREN H. K. 
MECHANISM FOR APPLYINGELECTRIC 
TERMINALS TO STRANDED WIRES 

March 20, 1951 
Filed May 24, 1947 4. Sheets-Sheet 4 

INVENTOR, 

6224evasae&e- 
1727OaWages 

  

  

    
  

    

  



Patented Mar. 20, 1951 2,545,756 

UNITED STATES PATENT OFFICE 
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MECHANISM FOR APPLYING ELECTRIC 
TERMINALS TO STRANDED WIRES 

Karl H. Andren. Milwaukee, Wis, assignor to Artos Engineering Company, Milwaukee, Wis., 
a corporation of Wisconsin 
Application May 24, 1947, Serial No. 750,195 

(Cl. 153-1) 4 Claims. 
1. 

The present invention relates in general to 
improvements in the art of manufacturing Com 
posite electric terminals or the like, and relates 
more specifically to improved apparatus for pro 
ducing electric terminal assemblages of the type 
having a contact disk firmly attached to the 
stripped end of an insulated wire which is em 
braced adjacent to the disk by an insulating 
washer. 
The primary object of my invention is to pro 

vide improved mechanism for producing Special 
composite electric terminals. 

It is desirable in certain industries and espe 
cially in the manufacture of radios and automo 
biles, to provide composite terminals each con 
sisting of a transverse metal contact plate or 
disk pierced by and firmly secured to the stripped 
end of a short length of insulated Stranded Wire, 
the insulated portion of which is loosely em 
braced adjacent to the metal disk by an insulat 
ing washer. The metal disks of these terminals 
must not only be firmly and conductively at 
tached to the metallic Stranded Wires, but each 
disk must also snugly engage or abut the adja 
cent end of the wire insulation, and since many 
thousands of these composite terminals are Con 
stantly required, the speed of production thereof 
must be enhanced to a maximum while the main 
ufacturing cost should be minimized, without 
danger of producing defective assemblages due 
to such quantity production. The prior methods 
of manufacturing such composite terminals was 
not only slow and tedious, but it was also un 
reliable because it failed to insure proper Con 
tact between the metal disk and the adjacent 
ends of the wire and its insulation in each as 
semblage, and this previous assembly method 
also made the cost of production excessive. 

It is therefore a more specific object of my 
present invention to provide simple yet highly 
efficient instrumentalities for producing Such 
special electric terminals, in rapid Succession and 
in a dependable manner. 
Another specific object of this invention is to 

provide durable and reliable apparatus for effect 
ing automatic production of electric terminals 
for stranded and insulated wires. 
A further specific object of the invention is to 

provide improved mechanism for attaching disk 
contacts or plates to the stripped ends of wires, 
in a manner whereby the disks properly abut 
the adjacent ends of the wire insulation, and 
are also firmly and conductively secured to the 
WIeS. 

Still another specific object of my invention 
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2 
is to provide an automatic terminal producing 
unit Which functions with minimum attention to 
properly assemble and to produce perfect com 
posite terminals from parts fed en-masse to 
the unit. 
An additional specific object of the present in 

vention is to provide improved apparatus for 
manufacturing composite Stranded wire and disk 
terminals from insulated wire and rigid disks, 
both Speedily- and at minimum cost. 
These and other objects and advantages of 

the invention will be apparent from the follow 
ing Specific description. 
A clear conception of the several steps involved 

in my new System of terminal production, and 
of the construction and operation of apparatus 
for carrying on commercial exploitation of the 
System, may be had by referring to the draw 
ings accompanying and forming a part of this 
Specification in which like reference characters 
designate the Same or similar parts in the Wari 
OuS views. 

Fig. 1 is a perspective view of the improved 
automatic terminal assembly unit or mechanism, 
showing the unit cooperating with an insulated 
wire cutting and stripping machine; 

Fig. 2 is a part sectional end elevation of the 
terminal assembly mechanism, especially adapt 
ed for coaction with a wire cutting and stripping 
machine, the mechanism being viewed in the 
direction of travel of the Successive wire seg 
ments, and the upper portions of the disk and 
washer feed chutes having been broken away; 

Fig. 3 is a side elevation of the same mecha 
nism, with the SWitch box and parts Supply hop 
perS omitted, and also having portions of the 
feed chutes and wire clamp broken away; 

Fig. 4 is a part sectional top view of the mech 
anism shown in FigS. 2 and 3; 

Fig. 5 is a view similar to that of Fig. 2 with 
parts omitted so as to reveal the final terminal 
ejector or knockout device; 

Fig. 6 is another view similar to that of Figs. 
2 and 5, but with additional parts of the as 
semblage removed so as to reveal the interior. 
of the metal disk feed chute and the Wire strand 
guiding slides which are shown in closed posi 
tion; 

Fig. 7 is an enlarged fragmentary end eleva 
tion similar to Fig. 2, but showing more details 
of construction of the disk and Washer feeding 
devices; 

Fig. 8 is a likewise enlarged central vertical 
section showing the Washer and disk feeding. 
pins in holding position and an end Stripped 
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wire just after it has been advanced through 
a previously positioned washer and threaded 
through a complementary disk, and also showing 
a completed terminal assemblage being deiivered 
from the unit; 

Fig. 9 is a fragmentary section similar to that 
of Fig. 8 but showing the position of the as 
sembly parts shortly after a completed terminal 
has been discharged therefrom and before a Sub 
sequent washer, disk and wire have been de 
livered thereto; 

Fig. 10 is a somewhat smaller but still enlarged 
part sectional side elevation similar to that of 
Fig. 3 with various parts omitted in order to 
clearly reveal the wire feeding clamp, the disk 
locating plunger in action, the wire Strand guides, 
and the end strand spinning and pressing rod; 

Fig. 11 is a considerably enlarged fragmentary 
section through the terminal aSSembly elements, 
similar to that of Fig. 10, but showing the parts 
in action to finally unite the Wire and contact 
disk; 

Fig. 12 is a transverse Section through the 
mechanism taken along the line 2-2 of Fig. 
10, and showing the actuating connection for 
the strand spinning and pressing rod; and 

Fig. 13 is another transverse Section through 
the mechanism taken along the line 3-43 of 
Fig. 10, and showing the actuating connection 
for the disk locating plunger. 

While the improvement has been shown and 
described as being especially adapted for the 
production of composite teriniinals each having 
an insulated wire loosely embraced by an in 
sulating washer and provided at its stripped end 
with a contact disk held firmly against the end 
of the wire insulation by twisting and compress 
ing of the wire strands, it is not my desire or 
intention to unnecessarily limit the invention 
by virtue of this restricted embodiment, since 
the improved apparatus may also be advantage 
ously utilized in terminals wherein the insulat 
ing washer is omitted and in which contact 
members other than circular metal disks are 
attached to the stripped ends of stranded or 
Solid insulation covered wires. 

In accordance with the improved terminal 
assembly system involved in the present inven 
tion, I assemble composite electric terminals 
each having a contact member or disk fo abut 
ting the end of the insulation 7 adjoining the 
stripped end of a stranded wire 8, by initially 
positioning and holding the disk f6 in fixed posi 
tion, by thereafter advancing the insulated 
Stranded wire f8 longitudinally with its stripped 
end 9 approaching the disk 6 and by guiding 
the strands of the stripped wire end 9 through 
a constricted passage in order to consolidate 
these end strands while they are being threaded 
through a central perforation in the disk 6, by 
Subsequently holding the wire against further 
longitudinal displacement while forcing one face 
of the disk into Snug engagement with the ad 
jacenterid of the wire insulation 7 to thereby 
cause the stripped wire end 9 to protrude well 
beyond the opposite face of the disk 6, and 
by finally simultaneously twisting and spread 
ing the Strands of the protruding wire end 3 
while forcing these strands against the opposite 
disk face preparatory to the application of 
Solder. The insulation washer 28 included in 
the Specific terminal assemblage disclosed, is 
applied to each wire while it is being initially 
advanced toward the held contact disk, and the 
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4. 
desired length depending upon the intended ulti 
nate use of the completed terminal assemblages. 
The Successive steps of this improved terminal 
aSSembly System may be expeditiously and auto 
matically performed in rapid succession by 
means Of an improved unit Which may be read 
ily applied to a Wire cutting and stripping ma 
chine Such as disclosed in my prior patent, No. 
1,787,658, granted January 6, 1931. 
A typical embodiment of mechanism for effect 

ing Commel'cial exploitation of Iny improved 
terminal assembly System, is illustrated in the 
drawings, and the unit shown comprises in gen 
eral a main frame 22 adapted to be associated 
directly with the guide bar 23 for the wire ad 
vancing clamp 24 of a cutting and stripping ma 
chine, and providing a Support for a contact disk 
Supply bin. 25, an insulation washer supply hop 
per 28, feeding and positioning structure for 
the Successive disks f and washers 23, guiding 
and attaching elements for the successive lengths 
of Wire 8, and propelling mechanism for the 
Various parts operable through a shaft, 27' by 
an electric motor 27 either supported on a sep 
arate base 2 i, or directly upon the frame 22, 
See Fig. 1. The wire feeding clamp 23 is adapted 
to move back and forth along the guide bar 23 
of the cutting and stripping machine in a well 
known manner so as to advance the successive 
length of wire i8 with the stripped end 9 of 
each segment pointing toward the terminal as 
Sembly Zone of the unit, and the metallic con 
tact members or disks 6 are ordinarily centrally 
perforated and are adapted to be delivered by 
gravity from the Supply bin 25 toward the as 
Sembly zone through a downwardly directed in 
cline chute 28, while the fibrous insulation Wash 
erS are adapted to be likewise delivered from the 
Supply hopper 25 through a downwardly op 
positely inclined chute 29. The successive com 
pleted terminal assemblages are also adapted 
to be delivered by gravity away from the as 
Sembly Zone along inclined discharge rails 39, 
and these various Supply and discharge members 
are adjustable relative to the supporting frame 
22 in order to insure proper cooperation with 
the terminal assembly zone, see Figs. 1, 3, 7 and 
10. 
The inclined disk Supply chute 28 communi 

cates at its lower end with the upper end of a 
vertical guide slot 32 the lower extremity of which 
terminates at the assembly Zone, and the inclined 
Washer Supply chute 26 likewise communicates 
With the upper end of a somewhat wider guide slot 
33 disposed laterally of but adjacent to the slot 
32 and also terminating at the zone of assem 
bly, See FigS. 7 and 8. The parallel slots 32, 33 
are adapted to be Spanned by parallel Upper and 
lower disk and Washer feed control pins 34, 35 
respectively, both secured to a horizontally recip 
locable plug 36, and the longer upper pin 34 
is Semi-cylindrical in cross-section directly ad 
jacent to the plug 36 but is provided with a 
horizontal fin 37 at its outer free end beyond the 
end of the pin 35, while this lower short pin 35 
is cylindrical throughout its entire length. As 
illustrated in Fig. 8, both of the feed control pins 
34, 35 Span both of the slots 32, 33, and thus pre 
vent dropping of any disks 6 or washers 29, but 
the Spacing and the length of these pins is such, 
that when the plug 36 is moved toward the right 
sufficiently to withdraw the lower pin 35 from the 
SlotS, Only One disk and one Washer will descend 
down the slotS toward the assembly Zone, the 

wires 8 used in these terminals may be of any 75 columns of disks and washers above the upper 
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pin 34 being supported and prevented from de 
Scending by the fin 37. However, when the plug 
36 and pins 34, 35 are returned to the position 
shown in Fig. 8, the lower pin 35 will span the 
slots 32, 33 thus limiting the doWnWard nove 
ment of the disk and Washer columns to the 
height of one disk is and one washer 20, while 
the Semi-circular portion of the upper pin 34 
will permit these columns to thus drop into en 
gagement with the pin 35. The plug 36 is pro 
vided with a threaded actuating rod 38 projecting 
rearwardly therefrom and which is engaged by a 
transverse shaft 39 coacting With the upper end 
of a lever 0, and Which is operable at properly 
timed intervals as will be later explained, See 
Figs. 3, 4, 8 and 13. 
The Wire advancing clamp 24 which is recipro 

cable along the guide bar 23, forms a part of the 
wire cutting and stripping machine, and is 
adapted to advance the Successive end Stripped 
lengths of stranded Wire 8, longitudinally to 
ward the terminal assembly Zone located at the 
lower extremities of the slots 32, 33, With the 
stripped wire ends 9 pointing toward the center 
of this zone. A wire directing and releasing as 
semblage comprising an upper stationary men 
ber 42 and a lower transversely movable guiding 
and wire clamping member 43, and a Wedge 
shaped terminal ejector 44 mounted upon the 
member 43 and being slidable transversely With 
in the upper member 42, is located outwardly in 
advance of the lower extremity of the Washer 
conducting slot 33; and the menbers 42, 43 of 
this assemblage are recessed to provide a con 
ducting passage 45 for the Successive Wire lengths 
and are also provided with tapered socket por 
tions converging toward this paSSage 45, as clear 
ly shown in Figs. 7 and 8. The Space beneath 
the lower extremity of the slot 33 is provided 
With a laterally removable ledge or stop element 
46 which is adapted to position the Successive in 
sulation Washers 2) delivered from the slot 33, 
with the central openings of these Washers in 
axial alinement with the passage 45. The lower 
member 43 of the Wire directing a SSemblage is 
periodically reciprocable by a connection and 
lever 47, while the terminal ejector 44 which is 
attached to the member 43, is likewise recipro 
cable by this connection and lever. The improved 
unit is also provided with parts 48 adapted to 
automatically stop the machine if no terminal 
producing constituents are delivered to the as 
sembly Zone. When the wire guiding and releas 
ing parts are in the position illustrated in Figs. 
7 and 8, the tapered converging socket leading 
into the passage 45, will conduct the Successive 
Wire segments into the terminal assembly Zone, 
and these segments will be held and clamped 
against displacement by the members 42, 3 and 
Will also be prevented from moving longitudi 
nally by the clamp 24 during final terminal aS 
sembly. The lower member 43 and the stop ele 
ment 6 together with the disk positioning plung 
er, are however adapted to be withdrawn from 
beneath the wires 8, washers 29, and disks 8, 
and the ejector 44 is adapted to be actuated, so 
as to positively eject the Successive completed 
terminals downwardly from the assembly Zone. 
The directing and ejecting assemblage just 

described, serves merely to guide the Wires 8 
through the successive washers 20 deposited upon 
the element 46, and to firmly hold these Wires 
during final attachment of the disks 6, and to 
thereafter positively discharge the completed ter 
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standard wires 8 consist of brush-like groups 
of loose Strands, it is imperative that these 
stranded ends 9 be carefully, neatly, and posi 
tively threaded through the Central Openings or 
perforations of the Successive contact disks 6. 
In order to insure such threading, I provide a 
pair of relatively separable guiding slides 50 to 
one of which the ledge element 6 is directly 
attached as shown in Figs. 6, 8, 9, 10 and 11, 
and each having a tapered converging SOcket 
portion forming a converging strand compressing 
and conducting surface adapted to coact With the 
stripped wire ends 9 of the successive Wires 8 
after they have penetrated the washers 20 and 
as they enter the final terminal attaching ZOne. 
These slides 59 are movable toward and away 
from each other at timed intervals by means 
of connections and bell cranks 5, 52 pivotally 
associated with shafts 33, 54 respectively located 
on opposite sides of the assembly Zone, and the 
levers $7, 38 may both be secured to the pivot 
shaft 53 which provides a bearing for the in 
dependently operable bell crank 5. Whenever 
a wire 8 is being fed toward the assembly Zone, 
the slides 50 are in closed position as in Fig. 6, 
but during attachment of the disks 6 and also 
during delivery of the successive assembled ter 
minals, the slides 5 together with the ledge 
element 46, should be separated and removed, 
and these Slides are in fact removed before re 
moval Of the ninenber 43 from beneath the com 
pleted terminals is effected. 
In order to insure proper and rapid threading 

of the Stranded wire ends 9 through the central 
disk openings, the Successive disks 6 must also 
be properly located relative to the slides 59, and 
for this purpose a hollow horizontally movable 
positioning plunger 55 is provided. This plunger 
55 is provided at its forward end with a lower 
disk positioning lip 56 adapted to extend into the 
assembly zone beneath the delivery end of the 
disk Supply slot 32, and is provided at its Opposite 
end with an outwardly directed fiange 57, While 
its medial portion is slidable in a bore of the 
frame 22. The fange 57 is slidable within a 
sleeve 58 and is engaged by a helical compression 
Spring 59 which reacts against an end closure 
bushing 6 secured to the sleeve 58, and the side 
of the sleeve 58 near the bushing 6 has a verti 
cal groove therein which is engaged by a sleeve 
actuating roller 62 carried by the lever 40, as 
shown in Fig. 13. The Spring 59 normally acts 
as a safety device tending to force the plunger 
projection or lip 56 into the terminal attaching 

60 

5. 

Zone and beneath the slot 32, but the roller 62 
coacting with the side groove of the sleeve 58 
is adapted to positively move the plunger 55 in 
opposite directions and to withdraw this plunger 
during ejection of each completed terminal 
assemblage, so that free falling or dropping of 
these terminals is not interfered with. The lipped 
end of the plunger 55 is also provided with a 
Socket for holding each disk 6 in proper central 
ized position during attachment thereof to a wire 
end 9, and the slides 50 must be withdrawn from 
the assembly zone before the disks 6 enter the 
plunger end Socket, as indicated in Fig. 11. 
The final attachment of the disks 6 to the 

stripped ends 9 of the successive wires 8 is 
effected by a pressure rod 63 which is both ro 
tatably and slidably confined within the sleeve 
closure bushing and is disposed centrally of 
the sleeve 58 and hollow plunger 55. One end 
of this pressure rod 63 is provided with an annu 

minals; and since the stripped ends 9 of the 75 lar strand twisting and spreading recess 64 hav 
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ing a central point directed toward the center 
of the attaching zone, and the opposite end of 
the rod S3 is provided with spline grooves 65 
which slidably coact with screws 66 carried by 
a rotary driving sleeve 6, while the medial por 
tion of the rod 63 has a grooved collar 68 firmly 
secured thereto. The annular groove in the 
collar 68 is engaged by a roller 69 carried by a 
lever O Swingably suspended from a pivot shaft 
t2 carried by the frame 22, thus providing means 
for longitudinally reciprocating the rod 63 at 
timed intervals. The sleeve 6 is adapted to be 
constantly rotated by a shaft 3 driven by the 
motor 2 through a speed reducer 4, So that 
the pressure rod 63 is also continually rotated 
during its longitudinal movement, see FigS. 3, 10 
and 12. During feeding and delivery of the Suc 
cessive wires 8, washers 20 and disks is to and 
from the terminal assembly zone, the rod 63 Will 
be retracted as shown in Fig. 10, but when the 
various constituents of each composite terminal 
have been properly positioned and the Strand 
guiding slides 5) have been withdrawn. So as to 
permit the plunger 55 and rod 63 to push the 
disk f into Snug contact with the end of the 
wire insulation adjoining the Stripped and 
protruding wire end i9 as shown in Fig. 11, then 
the rotating rod 63 is forced into the assembly 
Zone axially of the wire 8 with predetermined 
pressure so as to cause the Spinning rod receSS 
64 to twist and force the wire strands into firm. 
engagement with the outer face of the disk 6. 
Promptly upon completion of each disk attach 

ing operation, the pressure rod 63 and the plung 
er 55 are retracted, and the slides 50 and ledge 
A6 remain withdrawn, while the member 43 is 
also withdrawn together with its ejector 44 to 
positively remove each completed terminal as 
semblage from the unit preparatory to final 
Soldering or Welding of the Spun and Spread Wire 
ends strands. The mechanism for thus actuat 
ing the various movable parts including the 
Washer and disk feeding plug 36, is also operable 
by the electric motor 27 through the shaft 2' 
and speed reducer 74, and for this purpose the 
reducer is provided with transverse constantly 
rotatable shafts 75, 76 having rotary cams 77, 
78, 9 secured thereto, see Figs. 3, 4 and 10. The 
can which is Secured to the shaft 5 is co 
operable with a bell crank 80 secured to one 
end of a rock shaft 8, and has an arm connected 
to the bell crank lever 52 by means of a Con 
nection 82, while the opposite end of the shaft 
80 carries a lever 83 the SWinging end of Which 
is likewise connected to the bell crank lever 5 
by another connection 84. The cam 77 is pro 
vided with a peripheral flat portion and coacts 
with the bell crank 80 through an anti-friction 
roller 85 carried by the latter, and the bell crank 
8 is constantly urged in One direction SO as to 
maintain contact between the roller 85 and the 
can periphery at all times, by means of a helical 
tension Spring 86, thus providing mechanism for 
actuating the Slides 5 and the Washer positioning 
ledge 45 so as to open and close these slides at 
properly timed intervals. 
The calm 78 which is Secured to the rotary 

Shaft 6 directly adjacent to the Speed reducer 
4, is likeWise cooperable With another bell crank 

lever 87 through a similar anti-friction roller 85, 
and this lever 8 is constantly urged in One direc 
tion by another helical tension spring 88 and is 
freely rockable upon the shaft 8. The upper 
SWinging end of the lever 87 is connected to a 
SWing bracket 89 attached to the pivot shaft, T2, 
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8 
by a connection 90, and this bracket 89 coacts 
With the Swinging lower end of the pressure rod 
actuating lever 79 through a spring or resilient 
Connection 92, as shown in Figs. 3, 4 and 12. The 
resilient connection 92 serves to control the pres 
Sure delivered by the rod 63 against the terminal 
aSSemblages by permitting relative Swinging of 
the lever and the bracket 89 about the pivot 
Shaft 2, and the Swinging end of the bracket 
89 carries a pivot block 93 which is operatively 
Connected to the lever 4 for actuating the mem 
ber 43 With its ejector 44, and the SWitch control 
A8 in unison, by means of a connection 94. This 
connection 94 is embraced by a helical compres 
Sion Spring 95 which eliminates lost motion and 
protects the various parts against excessive stress, 
and the can 78 and lever 87 thus provide means 
for automatically reciprocating the rod 63 and 
for periodically actuating the wire positioning 
and ejecting parts of the unit. 
The cam 79 which is attached to the rotary 

shaft 6 remote from the speed reducer 74, is 
Similarly cooperable with still another bell crank 
lever 9 through a similar anti-friction roller 85, 
and this lever 97 is also constantly urged in one 
direction by a third Spring 98 and is also freely 
rockable upon the shaft 8. The upper swing 
ing end of the lever 97 is connected to the lower 
SWinging end of the lever 40 by means of a con 
nection 99, and the medial portion of the lever 

is SWingably mounted upon a pivot OO carried 
by the frame 22. As previously indicated, the 
upper SWinging end of the lever 40 is connected 
to the Washer and disk feed plug 36 by means 
of the rod 38 and pivot pin 39, and the lower 
end of the lever 40 carries the roller 63 which 
coactS With the side recess in the plunger actuat 
ing Sleeve 58, So that Swinging of the lever 4 
by the cam 79 and lever 97 will simultaneously 
actuate both the feed pins 34, 35, and the plunger 
55. Both of the cams 78, 9 are likewise pro 
Wided With flat peripheral portions adapted to 
operate their respective actuated parts in proper 
ly timed relation to each other, and all of the con 
necting links 82, 84, 90, 94, 99 are adjustable in 
length while the bell cranks and levers are pro 
tected by Suitable Springs against possible dam 
age due to abnormal conditions of operation. 
While the main frame 22 has been generally 
referred to as a unitary structure, it will be noted 
that this frame is in fact composed of nu 
merous rigidly united parts, and the bin 25 and 
hopper 26 are adjustably Supported from this 
frame. 
During normal operation of the improved ter 

minal aSSembly mechanism to carry on the suc 
cessive steps of my improved system, the bin 25 
should be amply supplied with metal disks 6, 
and the hopper 26 should also be abundantly 
supplied with insulation washers 20; and the 
masses of these parts should preferably be agitat 
ed in any suitable manner in order to insure 
proper entry of the successive disks and washers 
by gravity into their respective chutes 28, 29. 
When the cutting and stripping machine is 
operating to deliver the Successive wire segments 
or lengths to the terminal assembly Zone of the 
assembly unit, the feed clamp 24 will advance 
the insulation covered end stripped wires 8 in 
Succession toward the assembly Zone, and during 
each forward feeding of a wire 8, the feed plug 
38 Will be operated to simultaneously deliver one 
disk 6 down the slot 32 and one washer 20 down 
the slot 33 toward the assembly Zone. The 
plunger 55 Will then function to properly position 



9 
the disk 6 and the slides 50 and stop element 
46 will likewise function to position the washer 
20, and these slides 50 will be closed so that the 
members 42, 43 and the slides 53 will definitely 
center and properly guide each longitudinally 
advancing wire 8 and will cause the stripped 
end 9 to be effectively threaded through the 
washer and the central disk perforation. 

After the stripped end 9 of the wire segment 
has been thus projected through the central 
opening in the washer 20 and disk 6, the slides 
50 and edge 46 will be promptly withdrawn and 
the feed clamp 24 will be held stationary. So as 
to prevent reverse longitudinal movement of the 
Wire. The members 42, 43 will also snugly engage 
the Wire insulation T, and the plunger 55 Will 
thereafter immediately become effective to force 
the disk 6 against the end of this Wire insula 
tion 7 adjoining the stripped end 9, whereupon 
the rotating spreading rod 63 Will be moved 
toward the attaching zone and the receSS 64 
thereof Will twist and spread the strands of the 
stripped wire end 9 and will force these Strands 
into intimate contact with the outer face of the 
disk 6 as clearly indicated in Fig. 11, thus Com 
pleting the assembly operation. Immediately 
following such completion, the plunger 55 and 
the rod 63 Will be withdrawn, and While the 
slides 50 and the ledge 46 remain Separated Or 
withdrawn, the clamp 24 will be released, and the 
member 43 will be withdrawn from beneath the 
terminal assemblage. As soon as the completed 
terminal assemblage has been thus released, the 
ejector 44 Will become effective to push such 
completed assemblage away from the assembly 
zone, and the assembled terminal will thereafter 
drop away from the machine and Will advance 
by gravity along the discharge rails 30 as de 
picted in Fig. 8. 

After a completed terminal has been thus 
ejected, the member 43, slides 50 together With 
the supporting element 46, and the plunger 55 
will be quickly restored preparatory to a repeti 
tion of the cycle, and subsequent disks 6, Washers 
20 and Wires 8 will be systematically delivered 
to the unit and united into Subsequent terminal 
assemblages. All of these steps are carried out 
positively, automatically and effectively, and all 
of the terminal assemblages are therefore of like 
construction, and these assemblages may be Sub 
sequently finally completed by soldering, Welding, 
or otherwise permanently attaching the twisted 
and spread strands coacting With the outer cen 
tral portion of the disks 6. The method may 
obviously be carried on in connection. With Solid 
as well as stranded insulation covered Wires 8, 
and the washers 20 need not necessarily be uti 
Iized, while the contact members or disks 6 may 
also assume various shapes. 
From the foregoing detailed description, it will 

be apparent that my present invention provides 
an improved mechanism for assembling disk ter 
minals whereby the contact disks 6 are firmly 
pressed against the adjacent ends of the insula 
tion 7 and are also firmly attached to the 
stranded wire ends 9. The invention also pro 
vides automatically functioning apparatus for 
quickly and effectively assembling the succes 
sive terminals from constituents delivered in 
rapid succession to the assembly unit. The parts 
of the improved mechanism are conveniently 
adjustable So as to insure most efficient opera 
tion thereof, and these parts are also amply pro 
tected against damage due to abnormal condits 
tions of operation. The improved structure has 
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proven highly Satisfactory and Successful in 
actual commercial use, especially for the purpose 
of exploiting my improved assembly system, and 
is adapted to produce Successive perfect terminals 
at exceptionally high speed, thereby reducing 
to a minimum the cost of production of such 
terminals. 

It should be understood that it is not desired 
to limit the present invention to the exact details 
of construction of the mechanism herein shown 
and described, for various modifications within 
the Scope of the appended claims may occur to 
perSons Skilled in the art; and it is also intended 
that Specific descriptive terms used herein be 
given the broadest possible interpretation con 
Sistent with the disclosure. 
I claim: 
1. In a mechanism for assembling a composite 

electric terminal having a metallic disk abutting 
the insulation adjoining the stripped end of a 
Stranded Wire, means forming an assembly Zone, 
means for delivering a centrally perforated 
metallic disk in predetermined position into said 
ZOne, a hollow plunger having a lip for holding 
the disk in said predetermined position within 
Said Zone, means for threading the stripped end 
of an insulated Stranded Wire through the cen 
tral disk perforation and for thereafter holding 
the Wire against longitudinal movement, means 
for SubSequently noving said hollow plunger 
toward the wire to push one face of the disk 
into Snug engagement, with the adjacent wire 
insulation, a longitudinally movable rod having 
a central end point cooperable with the strands 
of the stripped wire end to Spread these strands 
laterally, and means for revolving Said rod to 
twist the spreading strands into firin coaction 
with the opposite face of the disk. 

2. In a mechanism for aSSembling Successive 
electric terminals each having a metallic disk 
abutting the insulation adjoining the Stripped 
end of a stranded wire, means forming an as 
sembly zone, means for delivering successive 
centrally perforated metallic disks in predeter 
mined position into said Zone, a hollow plunger 
having a lip for holding the Successive disks in 
said predetermined position. Within Said Zone, 
means for threading the stripped end of each of 
a succession of insulated Stranded wires through 
the central perforation of each pre-positioned 
disk and for thereafter holding each Wire against 
longitudinal movement, means for Subsequently 
moving Said hollow plunger toward each Wire to 
push one face of the pre-positioned disk into 
Snug engagement with the adjacent Wire insu 
lation, a rod movable longitudinally within Said 
plunger and having an end point cooperable 
With the Strands of each Stripped Wire end to 
Spread these Strands laterally, and means for 
revolving Said rod to twist the Spreading strands 
of each wire into firm coaction with the oppo 
site face of each pre-positioned disk. 

3. In a mechanism for aSSembling a composite 
electric terminal having a metallic disk abutting 
the insulation adjoining the Stripped end of a 
Stranded Wire and a Washer embracing the in 
Sulation adjoining the disk, means forming an 
aSSembly Zone, means for Simultaneously deliver 
ing a washer and a centrally perforated disk 
in predetermined coaxial position into Said Zone, 
means for holding Said Washer in Said predeter 
mined position within Said Zone, a hollow plunger 
having a lip for likeWise holding Said disk Within 
Said Zone, means for threading the stripped end 
of an insulated Stranded wire through the cen 
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tral disk perforation while simultaneously ad 
vancing the adjacent end of the insulation Snugly 
within said washer and for thereafter holding 
the wire against longitudinal movement, means 
for Subsequently moving said hollow plunger t0 
ward the washer to push one face of the disk 
into Snug engagement with the adjacent Wire 
insulation, a longitudinally movable rod having 
a central end point cooperable with the Strands 
of the stripped wire end to spread these Strands 
laterally, and means for revolving said rod to 
twist, the spreading Strands into firm coaction 
with the opposite face of the pre-positioned disk. 

4. In a mechanism for aSSembling Successive 
electric terminals each having a metallic disk 
abutting the insulation adjoining the Stripped 
end of a Stranded Wire and also having a Washer 
embracing the insulation adjoining the disk, 
means forming an assembly Zone, means for Si 
multaneously delivering Successive sets each con 
prising a washer and a coaxial centrally perfo 
rated metallic disk in predetermined position 
Within Said Zone, means for holding each Of Said 
Washers within Said zone, a hollow plunger haW 
ing a lip for likewise holding the disk of each 
set within said Zone, means for threading the 
stripped end of successive insulated stranded 
wires through the central perforation of Succes 
Sive pre-positioned disks while simultaneously 
advancing the adjacent end of the Wire in Sula 
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tion snugly within the complementary washer 
and for thereafter holding each Wire against 
longitudinal movement, means for subsequently 
moving said hollow plunger toward each Washer 
to push one face of the disk of the complemen 
tary set into Snug engagement with the adjacent 
Wire insulation, a rod movable longitudinally 
Within Said plunger and having an end point 
cooperable with the strands of the successive 
stripped wire ends to spread these strands lat 
erally, and means for revolving Said rod to tWist 
the spreading strands of each wire into firm CO 
action with the opposite face of each pre-posi 
tioned disk. 
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