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The present invention relates generally to im 
provements in the art of severing a continuous 
element such as a wire into predetermined lengths 
and of performing operations at the ends of the 
severed lengths, and relates more specifically 
to improved apparatus for cutting insulated wire 
into successive sections and for applying a ter 
minai to an end of each section. 
Generally defined, an object of this invention 

is to provide improved apparatus for severing in 
sulated wire into lengths and for utilizing a def 
inite motion of the wire to apply a terminal to 
an end of each severed length. 
Another object of the invention is to provide 

improved apparatus for automatically applying 

0. 

5 
terminals to successive wire segments, in a re 
liable and expeditious manner. 
In the automobile, radio and other industries, 

it frequently becomes necessary to utilize many 
relatively short sections of insulated wire, of 
which each length may have a portion of the 
insulation stripped from one or both ends there 
of, and may also have a terminal fitting of some 
kind rather firmiy secured to at least one of its 
ends. Because of the fact that enormous quan 
tities of these terminal sections, of varying pre 
determined lengths, are required, it is extremely 
desirable to be able to produce the completed 
assemblages rapidly and at minimum cost of proo 
duction. Due to the fact that the types of ter 
minals vary considerably for different classes of 
use, it has heretofore been a rather slow and 
tedious procedure to apply the diversified kinds 
of end terminals to the severed and stripped ends 
of the insulated wire lengths. While it has long 
been customary to sever a continuous Wire into 
successive lengths and to strip the insulation 
from the severed ends by moving the separated 
sections longitudinally; it has not heretofore 
been proposed to utilize any definite noverent 
of the successive severed wire lengths during for 
nation thereof for the purpose of applying a 
terminal to an end of each section; aid I have 
found that this can readily be done Arith a re 
sultant great saving in time and handing of the 
cut pieces, and consequent Saving in cost of pro 
duction. 

It is therefore a more specific object of my 
present invention to provide apparatus for uti 
lizing definite movement of successive sections 
of insulated wire, while some operation is being 
performed thereon, to apply a terminal fitting to 
an end of each wire length or section. 
Another specific object of the present inven 

tion is to provide various improvements in ma 
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chines for quickly and effectively attaching di 
verse types of terminals to the ends of Succes 
sive wires. 
A further specific object of this invention is 

to provide new and useful apparatus for feed 
ing wires and terminals or terminal assemblages, 
to a zone of application of the latter to the ends 
of the wires and in proper position. 

Still another specific object of my invention is 
to provide improved mechanism for automat 
ically and reliably assembling composite ter 
minals, and for firmly attaching various types 
of terminals to Wire ends. 
An additional specific object of my invention 

is to provide an improved electrical terminal 
assemblage which can be quickly and firmly se 
cured to the end of a Wire. , 
These and other specific objects and advan 

tages of this invention will be apparent from 
the following detailed description. y 
A clear conception of two embodiments of this 

invention, and of the mode of constructing and 
of operating machines for producing the im 
proved terminal assemblages, may be had by re 
ferring to the drawings accompanying and form 
ing a part of this specification wherein like ref 
erence characters designate the same or simi 
lar parts in the various views. . 
Fig.1 is a perspective view of one of my im 

proved machines for applying bushing and wash 
er type terminals to the corresponding ends of 
Successive wires or wire segments; 

Fig. 2 is a fragmentary top view of the wire 
feeding and severing mechanism of the assem 
blage of Fig. 1; 

Fig. 3 is an end elevation of the mechanism 
shown in Big. 2; 

Fig. 4 is an enlarged transverse vertical sec 
tion through a part of the mechanism of Fig. 1, 
taken directly adjacent one set of wire feeding 
clamps and showing the clamps released or open; 

Fig. 5 is a transverse vertical section through 
the feed mechanism of the terminal applying 
machine of Fig. ; 

Fig. 6 is an enlarged side elevation of the wash 
er storing and feeding mechanism of the termi 
nal applying machine of Fig. 1; 

Fig. 7 is a similarly enlarged end elevation of 
the washer storing and feeding mechanism; 

Fig. 8 is a likewise enlarged side elevation of 
the bushing storage and feeding mechanism of 
the machine of Fig. 1; 

55 
Fig. 9 is a similarly enlarged end elevation 

of the bushing 'storing and feed mechanism: 
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Fig. 10 is a part sectional top view of the final 

terminal attaching mechanism; 
Fig. 11 is a vertical section through the assem 

blage of Fig. 10, taken along the irregular line 
- ; 
Fig. 12 is another vertical section through the 

assemblages of Figs. 10 and 11, taken along the 
line 2-2 of Fig. 11; t 

Fig. 13 is an enlarged fragmentary section 
through a portion of the gravity feed mechanism 
for the terminal bushings, showing the holding 
atch withdrawn; . 
Fig. 4 is a similar view of the terminal bushing 

feed mechanism, showing the holding latch in 
active position; .. 

Fig. 15 is a section through a fragment of the 
bushing and washer feed and assembly mecha 
nisms, the section being taken along the line 
5-5 of Fig. 14 and showing the alining pin 

piercing a washer and about to enter a bushing; 
Fig. 16 is a view like that of Fig. 15, but show 

ing the assembling pin after it has entered a 
bushing; 

Fig. 17 is another similar view showing the 
alining pin after it has transferred a bushing 
into a washer: 

Fig. 18 is still another similar view showing the 
transfer pin removed from a bushing and Washer 
preliminary assemblage; 

Fig. 19 is an end view of the composite bush 
ing and washer assembly control for periodically 
feeding the successive terminal assemblages to 
the dies, showing an assemblage in position about 
to be released and with the retaining gibS re 
noved; 

Fig. 20 is a section through the control mecha 
nism positioned as in Fig. 19; 

Fig. 21 is another end view similar to that of 
Fig. 19, but showing the mechanism after release 
of a terminal assembly; 

Fig. 22 is another section like that of Fig. 20 
but having the die assemblage associated there 
with, and showing the feed mechanism positioned 
as in Fig. 21; 

Fig. 23 is a fragmentary section through the 
die assemblage, showing the initial action thereof 
in positioning a bushing for the reception of a 
wire end; 

Fig. 24 is a transverse section through the die 
assemblage showing a terminal assembly ready 
for the reception of a wire, the section being 
taken along the line 24-24 of Fig. 22; 

Fig. 25 is a more complete longitudinal vertical 
section through the die assemblage, showing the 
end of an insulated wire partially in a terminal 
bushing; 

Fig. 26 is a section similar to that of Fig. 25, 
and showing the dies in the act of finally attach 
ing a terminal; 

Fig. 27 is a more complete horizontal sectional 
view of the terminal applying die assemblage and 
actuating mechanism; w 

Fig. 28 is a similarly more complete vertical 
section through the entire die and feed mecha 
nisms, taken along the line 28-28 of Fig. 27; 

Fig. 29 is a side view of the die and feed mech 
anisms of Fig. 28, showing the position thereof 
relative to the wire feeding and cutting mecha 
nisms; . . . . . . . . . 

Fig. 30 is a horizontal section through the as 
semblage of Fig. 29, taken along the line 30-39; 

Fig. 31 is an enlarged perspective view of one - 
of the terminal bushing and washer assemblages; 

through one of the composite terminal assen 
blages applied to a section of insulated Wire; 

Fig. 33 is a top view of a fragment of a modi 
fied structure for automatically applying Y-ter 
minals to Successive wires or Sections; . 
Fig. 34 is a side view of the mechanism of Fig. 

33 looking in the direction of the wire feed or 
travel, and showing the relation of the terminal 
attaching mechanism to a wire cutting and feed 

O ing assemblage; and 
Fig. 35 is a front or end view of the mechanism 

of Figs, 33 and 34, showing the mechanism and 
mode of feeding the terminals. 
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Fig. 32 is a similarly enlarged central section 

While the invention has been shown as hav 
ing been embodied in only two types of machines 
for carrying on connercial exploitation of the 
new method, and for applying only two distinct 
types of terminals, it is not my desire or intent 
to thereby unnecessarily restrict, the scope or 
utility of the improved apparatus. 

Referring specifically to the embodiment of 
the invention disclosed in Figs. 1 to 32 inclusive, 
the mechanism shown therein is especially adapt 
ed to apply a composite terminal comprising a 
metal bushing 38 and an insulating washer 39 
to the corresponding end of each of a succession 
of insulated Wire sections 40, the bushings 38 and 
Washers 39 appearing as in Fig. 31 before at 
tachment to the Wire, and as in Fig. 32 after final 
completion thereof. The mechanism for cutting 
the continuous insulated wire into sections 40 of 
any desired predetermined length and for strip 
ping the corresponding end or ends of aach of the 
successive Sections, may be of any desired con 
struction and as shown herein, this cutting and 
Stripping mechanism is of the type shown in 
Olsen and Andren Patent No. 1,787,658, granted 
January 6, 1931, wherein each severed section 
40 of Wire is moved longitudinally away from the 
cutting plane or 20ne when stripping is being 
effected. Since this cutting and stripping mech 
anism is of well known construction, it Will only 
be referred to generally, and the remainder of 
my present improved apparatus for carrying on 
my present improved process and for producing 
the improved terminals, consists primarily of an 
attachment or addition to such well known type 
of Cutting and stripping machine and functions 
automatically during normal operation of the 
latter. 
As shown in Fig. 1, the complete terminal pro 

ducing assemblage for applying a bushing 38 and 
a Washer 39 to the corresponding end of each 
Wire section 40, comprises in general a cutting 
and stripping mechanism; a Washer supply and 
gravity feed mechanism; a bushing Supply and 
gravity feed mechanism; a washer and bushing 
assembling mechanism; and a final terminal po 
sitioning and attaching mechanism operable in 
timed relation to the cutting and stripping mech 
alism. 
The cutting and stripping mechanism shown 

in FigS. 1 to 5 inclusive consists generally of a 
frame having two parallel horizontal square 
shafts 2, 43 oscillataloly Supported thereon; a 
wire gripping and feed assembly 44 slidably 
mounted on each shaft 42, 43, each of these as 
semblies 44 having a pair of gripping jaws 45; a 
set of cooperating cutting and stripping knives 
46 carried by slides in the frame 4 and being 
cooperable with the jaws 45, to sever the incom 
ing wire 47 into successive sections 40 of any pre 
determined length, and to strip the insulation 
from the severed end of each section 30; a clamp 
or jaw shifting cable 48 coacting with a drum 
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49, to alternately move the gripping and feed as 
semblies 44 along the shafts 42, 43 in opposite 
directions; means for periodically oscillating 
the shafts 42, 43 to open and close the jaws 5 
at predetermined intervals; and a main driving 
shaft 50 for the oscillating means and for re 
versing racks 5, 52 which drive the drum pro 
pelling shaft 53, the drive shaft 50 also being 
drivingly connected to a spline shaft 54 by means 
of chain gearing 55. When the machine is op 
erating normally, the main shaft 50 is propelling 
the cutting and stripping mechanism to cause 
the assemblies 44 to intermittently feed succes 
sive lengths of wire 47 from a source of supply 
past the zone of severance, to also cause the 
knives 46 to sever the wire 47 into successive sec 
tions 40 of predetermined equal length while one 
set of jaws 45 is clamping the free end of the 
wire and the other set is clamping the same wire 
4T adjacent the knives, to thereafter cause the 
segregated sections 40 and the entering wire 4 
to be moved slight distances away from the cut 
ting zone so as to strip the insulation off of both 
severed wire ends, and to finally cause the two 
sets of jaws 45 to reverse their positions with 
respect to the plane of cutting and stripping 
while the knives 46 are separated. The forward 
travel of each clamp assembly 4, past the knives 
46 while separated, feeds a new length of wire 
4. T to cutting and stripping position, and the 
simultaneous rearward movement of the other 
clamp assembly 44 is effected with its jaws 45 
spread apart as in Fig. 4; and the same type of 
cutting and stripping mechanism may be utilized 
in applying various types of terminals, but it is a 
feature of the present invention to utilize a defi 
nite movement of each severed section 6 SO as to 
properly position the terminal for final attach 
ment to the extreme end thereof. 

Referring more specifically to Figs. 1, 6 and 7, 
the improved washer supply and gravity feed 
mechanism shown therein comprises in general 
a washer supply receptacle 56 having a trans 
parent front 57 and adapted to receive an aound 
ant quantity of fibre washers 39; a support 58 
for vertically and laterally adjustably support 
ing the receptacle 56 from an auxiliary frame 59 
which is adjustably secured to an end of the main 
frame 4; an approximately vertical washer guide 
60 having an upper inclined end portion 6 ex 
tending laterally therefrom into the receptacle 
56 and being aligned with an adjustable inclined 
guide-way 62 on the rear wall 63 of the recep 
tacle; a segment plate 64 oscillatable in close 
proximity to the wall 63 within the receptacle 56 
and having a top rail 65 alineable with the guide 
way 62 when the segment plate 64 is in upper 
most position; an arm 66 swingably suspended 
upon a pivot shaft 67 and secured to the lower 
portion of the plate 64 externally of the recep 
tacle 56; an eccentric driving crank 68 operable 
by a V-belt drive 69 and being connected by 
means of a link 70 to an auxiliary arm Secured 
to the shaft 6, to osciliate the plate 64; and a 
feed control finger 72 adjustably secured to a 
pivot shaft 73 and being operable by means of an 
arm 74 secured to said shaft and coacting with 
the eccentric surface 75 of the crank 68. The 
washer receptacle 56 has an upper cover 6, for 
the admission of a fresh supply of washers 39, 
and is also provided with a small door 7 at the 
lower end of its inclined bottom for permitting 
removal of the excess washer supply. The re 
ceptacle support 58 is provided with a lateral ex 
tension 78 from which the receptacle 56 is ad 
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justably suspended by means of a clamping ele 
ment 9 which serves to permit proper adjust 
ment of the washer guide 60; and the segment 
plate 64 which is oscillatable by the arm 66, is 
movable with minimum clearance through a slot 
formed in the inclined bottom of the hopper or 
receptacle SS in close proximity to the rear wall 
63. The upper pulley of the V-belt drive 69 is 
Secured to a shaft 80 to which the eccentric crank 
68 is also attached, and this shaft 80 is journaled 
in a bearing 8 f as shown in Fig. 7; and the sus 
pension shaft 73 for the finger T2 and arm T4 is 
embraced by a coil spring 82 which constantly 
urges the lower end of the arm 74 in contact with 
the revolving eccentric surface 75. The washer 
feed guide 60 has a side portion 83 which is pro 
vided with two releasable gates 8, 85 shown in 
Fig. 1 and these gates can be quickly opened in 
Order to relieve congestion caused by defective 
Washers. 

Referring to Figs. 1, 8 and 9, the improved 
bushing supply and gravity feed mechanism 
shown in these views, comprises in general a 
bushing supply receptacle 86 having a trans 
parent front 87 and adapted to hold an abun 
dant supply of bushings 38; a support 88 for ad 
justably supporting the receptacle 86 from the 
auxiliary frame 59 secured to the main frame 
4; an approximately upright bushing guide SG 
having an upper inclined portion 9 extending 
laterally into the receptacle 86 and alined with 
an inclined guide trough 92 disposed centrally 
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within the supply receptacle; a segment plate 96. 
Oscillatable centrally within the receptacle e6 and 
having a top rail 95 alineable with the guide 
trough 92 when the plate 94 is in its uppermost 
position; an arm 96 swingably suspended upon 
a pivot shaft 9 and rigidly secured to the lower 
portion of the segment plate 94 externally of the 
receptacle 86; and a train of gearing 98 oper 
able by a V-belt drive 99 and being connected 
by means of a crank link 00 to an auxiliary arm 
Of Secured to the shaft 97, in order to oscillate 

the plate 94. The bushing receptacle 86 is pro 
vided with an upper cover f02 for permitting 
convenient introduction of a supply of bushings 
38, and each of the bushings 38 has an enlarged 
end or conical head C3 pierced by a small apex 
hole (4, as shown in Fig. 31. The heads 03 
form shoulders adapted to rest upon the rail 95 
and trough 92 as shown in Fig. 8; and the seg 
ment plate 94 is adjustable to bring the rail 85 
into proper alinement with the trough 92, by 
means of an adjusting set screw G5. The seg 
ment plate 94 is oscillatable with slight clear 
ance through a central slot in the inclined bot 
ton of the receptacle 86 to cause the trough 95 to 
become buried in the mass of bushings 38 when 
the plate 94 moves to its lowermost position. The 
upper pulley of the V-belt drive 99 is secured to a 
shaft 6 to which the larger of the gears se is 
also secured, and this shaft 06 is journalled in 
a bearing CT; and this larger gear carries a crank 
pin 08 for operating the link CO which oscil 
lates the plate 94. The large gear 98 meshes . 
With an idler which in turn meshes with a small 
er gear 98", and the latter drives a shaft fos 
which carries a grooved roller fi O coacting with 
the inclined guide trough 92, see Fig. 8. The 
bushing hopper support 88 is also provided with 
a lateral extension to which the receptacle 
86 is adjustably secured by means of a clamp 

2, and the V-belt, drives 69, 99 may both be 
driven from the spline shaft 54 by means of a 
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belt drive i3 coacting with a counter shaft 
carried by a bracket 5, see Fig. 1. 

Referring specifically to Figs. 1 and 10 to 18, 
inclusive, the improved washer and bushing as 
sembly mechanism which is associated directly 
with the lower portions of the vertical guides 60, 
90, comprises in general a horizontally recipro 
cable washer piercing pin 6 carried by a cross 
head 7 which is movable by a rod 8 slidably 
supported by the auxiliary frame 59; a bushing 
control slide 9 slidably supported in a guide 
block 20 carried by the frame 59, and being 
movable laterally of the bushing guide 90 by 
means of a curved lever 2 swingably suspended 
from the frame 59 by a pivot pin f22; and a 
bushing ram or projector 23 slidable through 
the block 20 transversely of the guide 90 and 
of the control slide 9, and being movable in 
axial alinement with the pin 6 by means of 
a bell-crank 24 swingable upon a pin 25 and 
coacting with the end of the projector 23 
through a rod 23 and spring 27. The guide 
GO has an opening 28 therein through which 
the pin 6 is adapted to pass, and the cross 
head T is guided for parallel movement by a 
guide pin i 29, see Figs. 10 and 11. The rod 8 
is reciprocable to move the pin f6 back and 
forth through the opening 28, by means of a 
bell-crank 30 mounted on a pin 3 carried by 
the frame 59, and the bell-crank 30 is oscillate 
able upon the pin 31 by a slide 32 having one 
end pivotally attached to the bell-crank and 
provided with an actuating roller 33 coacting 
with a groove in the can' 34 operatively secured 
to the spline shaft 54. The bushing control slide 

9 which is operable by the curved lever 2 in 
one direction, is movable in the Opposite direc 
tion by a relatively heavy spring 35, and the 
slide 9 is provided with a Spring pressed latch 
36 which is cooperable with the successive grav 

itating bushings 38 in the manner shown in Figs. 
13 and 14, to check the feed and control the de 
livery of bushings 38 to the transfer zone. The 
lower extremity of the bushing guide 90 is dis 
posed directly above the path of travel of the 
transfer slide or projector 23, and the control 
lever 2 is oscillatable about the pin 22 by 
means of lug 3 formed integral with the bush 
ing projector 23 see Figs, 10 and 12. The pointed 
end f 38 of the pin 6 is of reduced diameter SO 
as to snugly fit the bushings 38, and the pro 
jector 23 is reciprocable by the bell crank 24 
while this bell crank is periodically oscillatable 
about the axis of the pin 25 by means of a slide 
39 having an actuating roller f4 coacting with 
another groove in the cam 34. The lower end 
of the guide 99 is Secured by neans of a set screw 
4, and the removable portion 83 of the washer 
guide 60 permits proper feeding of the washers 
39 to the Washer and bushing assembly mecha 
nism. 

Referring especially to Figs. 19 to 30 inclusive, 
the improved mechanism for finally positioning 
and attaching the washer and bushing assemi 
blages to the successive wire sections 30, com 
prises in general sets of upper and lower feed 
plungers 42, 43 respectively, cooperable with 
the washers 39 of the successive washer and bush 
ing assemblages to drop the same in succession 
toward the dies; a pair of cooperating die blocks 
44 carried by horizontally movable slides 45, 
and having a conical guide recess 46 and a 
bushing confining socket 4 connected by a wire 
receiving opening 48, interposed therebetween; 
a wire clamping pin 49 slidable laterally of the 
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opening 48 in one of the blocks 44; a pair of 
oscillatory bell cranks 50, 5 having intermesh 
ing teeth 52 and being pivotally mounted on 
pins 53 carried by the frame 59, the bell cranks 
50, 5 also having teeth 54 engaging rack 

blocks 55, 56, the latter of which is connected 
to the wire camping pin 49, and the rack blocks 
55, 56 being carried by the slides 45; a slide 
57 reciprocable in the frame 59 and having one 

end connected to an arm 58 on the bell crank 5 
by a link 59 while its opposite end carries a 
roller 60 coacting with a groove in the cam 34 
whereby the die blocks 44 and the pin 49 are 
actuated; a pair of spring pressed washer en 
gaging and centering plates 6 carried by the die 
blocks 44; a set of four radially disposed, and 
elongated bushing centering, and washer engag 
ing bars 62 carried by a reciprocable rack block 
63 and having a reciprocable die plunger 64' 

disposed centrally therein in alinement with the 
die opening 48; a pinion 64 coacting with teeth 
on the side of the block 63 and being carried 
by a shaft S5 journalled in the frame 59 and 
having a crank 66 secured thereto; and another 
slide 67 reciprocable in the frame 59 and having 
One end connected by a link 68 to one arm of a 
bell crank 69 which has its other arm connected 
by a link 70 to the crank 66, while the opposite 
end of the slide 67 carries a roller 7 coacting 
with another groove in the cam 34. 
The upper feed plungers 42 and the lower 

plungers 43 are mounted upon a spring pressed 
plate 72 having opposite inclined ends coopera 
ble with wedge surfaces 3 formed on the die 
carrying slides 5 as clearly shown in Fig. 27; 
and the plate 2 is guided by a pin 3 coacting 
with a fixed casing 74 and is normally urged by 
a spring 75 toward the vertical washer and bush 
ing assembly guide 76 which is a continuation of 
the washer guide 60. The upper plungers 42 
have recessed medial portions 7 and are spaced 
apart far enough so that the successive washers 
39 can gravitate between the portions 77 as in 
Fig. 20, but these washers 39 cannot drop past 
the plungers 2 when the plate 72 is forced 
rearwardly to compress the spring 75, by the 
approaching slides 45 as in Figs. 21 and 22. The 
lower plungers 43 are closer together than the 
plungers 42, but are also shorter than the upper 
plungers; and when the plungers 3 are posi 
tioned as in FigS. 19 and 20, the lower bushing 
and washer assembly is held in place, whereas 
withdrawal of the plungers 43 as in Figs. 21 and 
22 permits this lower assembly to drop toward 
the dies. It is to be noted, that the plungers 42, 
43 are operable automatically when the dies 44 
and slides 35 are moved toward and away from 
each other, to drop the successive washer and 
bushing assemblages toward the dies. The die 
blocks 144 are removably attached to the horizon 
tal slides 35 by means of cap screws 78 as shown 
in Fig. 29, and are movable with a dwell toward 
each other when the slides 45 are moved by the 
Oscillating bell cranks 59, 15f coacting with the 
rack blocks 35, 56 respectively. The rack blocks 
55, 5ts are slidably mounted in alined recesses 

in the slides 45 and are resiliently connected to 
these sides by bolts 79 and compression springs 
80, and the block 55 has a bracket f8 secured 
thereto by means of a cap screw 82 extending 
through a slot 83 in the adjacent slide 45. 
The wire clamping pin 49 which is slidable in one 
of the die blocks 44, is pressed toward the die 
recesses 48 by means of a spring 84 and has 
its outer end provided with a plate 84 which is 
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normally engaged by the bracket 8 to keep 
the spring 84 compressed and the pin 49 away 
from the recesses 8. The slides 45 are guided 
by plates S6 held in place by cap screws 87; 
and when the bell cranks 50, 5 are swung 
toward each other, they positively move the rack 
blocks 55, 56, and these blocks then move the 
slides 45 toward each other through the springs 
84. During the initial part of this movement of 

the slides 45, the die blocks 44 may be brought 
together under resilient pressure and the wire 
segment 4 may be advanced longitudinally with 
in the recesses 48; but as the rack block 56 is 
advanced in Wardly to move the bracket 8 away 
from the plate 84', the spring 84 becomes effec 
tive to urge the pin 49 into clamping engage 
ment with the Wire segment 40 as in Fig. 30. The 
washer centering plates it are pressed toward 
each other by Springs 85, and serve to friction 
ally resist the forward movement of the washers 

5 

20 39 by the bars 62 thus positioning these washers 
perpendicular to the wire axis and raising the 
adjacent bushings 38 into allinement with the 
approaching wire ends. 
The rack block 63 is slidably supported upon 

a fixed bracket 88 secured to the frame 59, and 
the die plunger 64 which is carried by this 
block 63 centrally of the bars 62, is disposed 
concentric with the die opening 48 and is con 
stantly urged toward this opening by a compres 
sion spring 89 one end of which presses against 
the plunger 64 and the opposite end of which 
reacts against an adjusting screw i90 through a 
pin 9, see Figs. 22, 25 and 26. The Screw 90 
coacts with a screw threaded plug 92 which in 
turn coacts with a plate i33, and another con 
pression spring 94 is interposed between the 
plate 93 and a disk 95 engaging the ends of 
the bars 62. These bar ends are provided with 
lateral projections 96 which are engageable. With 
a stop collar 69 for limiting the movement of 
the bars 62 toward the die blocks 44 while per 
mitting continued movement of the rack block 
a 63 and die plunger 64' in that direction. The 
axtreme end of the plunger 64' is provided with 
a recess 93 which is adapted to strip the insul 
lation from the wire end and to receive the 
stripped end 99 of each wire segment $6 as these 
wire ends pass through the holes fé in the 
bushings 38; and the set of Washer positioning 
pistes 63 have chamfered ends 268 for posi 
tioning the successive bushing and washer as 
semblies for proper reception of the wires when 
these assemblies drop from the pins 53 through 
the guide 8, see Figs. 24 to 26, inclusive. While 
the spring pressed plates 6 carried by the die 
blocks 3A are adapted to engage the peripheries 
of the successive washers 39 to center the termi 
nai assemblages, the plate ends 200 and the bars 
462 are cooperable with the opposite faces of 
these washers 39 so as to hold the washers and 
the bushings 38 in proper position when the wire 
ends are admitted and the dies become effective 
to finally attach these parts to the Wire Seg 
ments 0. 

During normal operation of the improved ter 
minal producing assemblage shown in Figs. 1 
to 30, inclusive, the receptacle 56 should first be 
supplied with a quantity of Washers 39, and the 
receptacle 86 should be supplied with a quantity 
of bushings 38, as shown in Fig. 1. Assuming 
that all of the various parts have been adjusted 
for proper operation, and that the wire stock 
is being supplied to the machine, as the main 
shaft 50 is rotated the various mechanisms will 
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be placed in operation and the wire cutting and 
stripping machine will be feeding successive 
lengths of the wire 4 horizontally and longitudi 
nally of the frame 4, and will be automatically 
severing the wire into successive sections 40 of 
predetermined length. Immediately upon sever 
ance of each Section 0, the section will be pulled 
by the clamps 45 away from the cutting zone and 
Will be projected through the conical guide por 
tion 46 of the dies 44 and through the open 
ing 48 toward the Zone of action of the final 
terminal attaching dies. The washers 39 and 
the bushings 38 will be fed in succession by the 
oscillating feed plates 64, 94 respectively, and 
by the action of gravity, through their respec 
tive guides 60, 90, and each washer 39 will have 
a bushing 38 inserted therein by means of the 
pin 6 and plunger 23 in the manner specifi 
cally illustrated in Figs. 13 to 18, inclusive. The 
latch, 36 will control the feed of the bushings 
38 and the downward movement of the washers 
39 will be controlled by the pins 42, 43. As 
each washer 39 becomes alined with the pin f6, 
this pin will be moved through the washer and 
Will be projected into the lowermost of the bush 
ings 38, as clearly shown in Fig. 16. The plung 
er 23 will then be moved forwardly while the 
pin 6 is moved rearwardly, to cause the bush 
inig 38 to be projected through the adjacent wash 
er 39. The pin 6 will subsequently be with 
drawn as in Fig. 18, thus completing the initial aSSembly. 
When each washer 39 has been thus supplied 

With a bushing 38, the pins $42, 43 will control 
the lowering of the successive washer and bush 
ing assemblies into the Zone of action of the dies, 
in the manner clearly illustrated in Figs. 19 to 23 
inclusive. As each of the washer and bushing 
assemblies drops into approximate alinemerit with 
the opening 48 of the dies 44, the plates f6!, 
bars 62 and the plate ends 200 will become ef 
fective to right and hold the washer 39 in a ver 
tical plane and Will thus position the correspond 
ing bushing in horizontal alinement with the 
opening 48 of the die blocks 44. During lon 
gitudinal advancement of the wire section 48, 
the end thereof will be projected through the 
opening 48 while the die blocks 44 are resiliently 
pressed together by the springs 80, and When 
the Wire has been properly inserted the clamping 
pin 69 will become effective. The plates a 62 
Will have been moved forwardly as in Fig. 25, 
in order to properly position the washer 39 and 
bushing 38 for reception of the wire end, and the 
plunger 63 will then be brought forwardly to 
Ward the die Socket 4 and the extreme end i-93 
of the Wire segment will be pushed through the 
opening 04 of the bushing, before complete dis 
tortion of the bushing takes place. The die 
plunger 64 will thereafter continue its motion 
toward the bushing 38 from the position shown 
in Fig. 25 to that shown in Fig. 26, thus distorting 
the bushing and completing the final attachment 
of the terminal assemblage to the wire section. 
40. Since the clamps 45 which feed the wire 
Segments 40 toward the die blocks 44 are re 
leased when the clamping pin 49 becomes effec 
tive, the completed Successive terminals are free 
to drop by gravity whenever the die blocks 44 
are separated for the reception of a new wire seg 
ment. 
This cycle of operations is automatically and 

rapidly repeated to thereby produce a succession 
of silnilar terminals each of which has the bush 
ing 38 distorted as shown in Fig. 32 to firmly 
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clamp the washer 39 upon the bushing 38, and 
to furthermore firmly clamp the bushing 38 to 
the wire section 40. During the final operation 
of attaching these compound terminals, the coni 
cal head O3 of each bushing 38 will be distorted 
to produce a washer clamping flange, and to also 
firmly grip the end 99 of the wire, and if so 
desired, the die plunger 64 may be formed to 
rivet the wire end 99 over the adjacent portion 
of the bushing 38. It will therefore be noted that 
the improved assemblage shown in Figs. 1 to 30 
inclusive functions automatically to cut and strip 
the wire sections 40 and to apply the compound 
terminals to the corresponding ends of the suc 
cessive sections, and the definite longitudinal mo 
tion of each section 40 is obviously utilized to 
position the end of that section within the looselv 
assembled terminal assemblage. 
Although the mechanism shown in Figs. 1 to 30 

inclusive is especially adapted to utilize only a 
longitudinal movement of the wire segments 40 
during application of compound terminal assem 
blages, I also utilize a predetermined lateral 
movement of the Segments during the applica 
tion of simple Y-type terminals to Such segments 
40. A mechanism especially adapted to attach 
a Y-terminal 20 to each wire segment 40,is shown 
in Figs. 33 to 35 inclusive, and this modified 
mechanism is applicable to the same cutting and 
stripping assemblage which has been previously 
described. The modified terminal applying 
mechanism comprises in general, an upright ter 
minal feed guide 202 having a guide slot 203 for 
conducting a series of interconnected Y-termi 
nals 20 downwardly toward the attaching Zone, 
the guide 202 being fixedly attached to an aux 
iliary frame 204 carried by the main frame 4; 
a pair of relatively horizontally movable wire 
guiding die blocks 205, 206, each having a semi 
conical wire guiding receSS 20 and a guiding 
groove 208 contiguous with the recess 20; a hor 
izontal slide 209 slidably supporting the die block 
205 and being constantly urged in one direction 
toward the axis of advancement of the Wire be 
tween guide plates 20 on the frame 204, by 
means of a compression spring 2; another hor 
izontal slide 22 carrying the other die block 206 
and being reciprocable between other guide plates 
23, by means of a lever 24 having teeth 25 
coacting with rack teeth, 26 formed on the slide 
22; a pair of terminal positioning pins 2 se 
cured to the side 22 and slidably penetrating 
parallel holes in the die block 206; a spring 29 
interposed between the die block 206 and its car 
rying slide 22 for constantly resiliently urging 
the block 206 toward the block 205; mechanism 
for positively feeding the terminal strip down 
wardly by steps equal to the distance between the 
upper and lower positioning pins; a crimping die 
218 carried by the one slide 22 and being cooper 
able with the successive terminal hubs 29' to 
crimp the same about the stripped ends of the 
wire sections 40; and driving mechanism for the 
terminal feed and die mechanisms. 
The strips of interconnected Y-terminals 20 

may be formed of sheet metal either within or be 
fore being admitted to the attaching mechanism, 
and the mechanism for feeding these strips 
downwardly through the guide slot 203 by steps 
equal to the distance between the positioring 
pins 27, comprises a vertically reciprocable feed 
slide 220 movable in a laterally movable guide 
way 22 f carried by the die block 205, and con 
nected by a link 222 to the Swinging end of a 
ever 223; an oscillatory shaft 224 journalled on 
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the frame 204 and having the lever 223 secured 
to one end thereof, while its opposite end carries 
a crank 225; and a slide 226 slidable on the frame 
204 and having one end connected to the crank 
225 by a link 227, while its opposite end carries 
a roller 228 coacting with a groove in the cam 
229 driven by the Spline shaft 54. The mecha 
nism for Oscillating the toothed lever 24 to posi 
tively reciprocate the slide 22, consists of a slide 
230 slidable on the frame 204 parallel to the slide 
226, and having one end pivotally connected to 
the lever 24 by a link 23, while the opposite 
end of the slide 226 carries a roller 232 coacting 
with another groove in the cam 229. The toothed 
lever is swingably suspended from a pin 233, and 
a tension spring 234 connecting the die block 206 
with its carrying slide 22 serves to retract the 
guide block 206 which also strips the terminals 
from the spacer pins 27. 

During normal operation of the modified ter 
minal applying assemblage, the cutting and 
stripping machine is operating as previously de 
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scribed, to cut the continuous wire into succes 
sive predetermined sections 40, and to perhaps 
strip a portion of the insulation from the end 
of each section. After the block 296 has been 
moved into engagement with the block 205 and 
is caused to dwell, the end of the wire is admitted 
through the funnel 20, and as the slide 22 and 
guide block 26 continue to advance they carry 
the guide block 205 and slide 209 along with 
them, thereby moving the wire end laterally into 
the adjacent hub 29 of the lowest terminal 20 
while this terminal and the one directly above 
it are engaged by the pins 27. Since each ter 
minal hub 29' has internal prongs adapted to 
pierce the wire insulation, it is necessary to move 
the wire ends laterally into these hubs after the 
ends have been moved longitudinally into prox 
imity with the hubs. When the end of a wire 40 
has been thus positioned, the continued move 
ment of the slide 22 permits the crimping die 
28 to become effective to wrap the hub 29 
about the stripped end of the wire section. Dur 
ing this crimping operation, the lower Y-terminal 
20 is also severed from the strip, and as the die 
blocks 205, 206 are subsequently separated, the 
completed terminal assemblage drops by gravity 
from the machine. In this manner the successive 
wire sections 40 are provided with terminals 20s, 
and the definite longitudinal and lateral motion 
of each Section 40 is utilized to position the oppo 
site end of the Section. Within the hub 29 of a 
terminal 20. The entire operation is automatic 
and the feeding of the successive terminals into 
position is effectively accomplished with the aid 
of the pins 27 and of the feeding slide 220. 
From the foregoing detailed description it will 

be apparent that my present invention provides 
a simple and highly efficient machine for Severing 
insulated wire into predetermined lengths, and 
for utilizing a definite motion to apply a terminal 
to an end of each Severed section 40. The in 
vention provides improved apparatus for per 
forming the several steps of applying the ter 
minals in a most reliable and expeditious manner, 
and the operation of the mechanisms is entirely 
automatic and may be carried on at relatively 
high speed. Either simple or compound ter 
minals may be quickly and effectively attached 
to sections 40 of any desired length, and the 
terminals are firmly attached while each ter 
minal is the same as the others. In the embodi 
ment of the invention shown in Figs. 1 to 32 
inclusive, the iongitudinal stripping motion of 
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the wire segments is utilized alone to position the 
wire ends within the terminal assemblies; but in 
the embodiment of Figs. 32 to 35 inclusive, the 
wire ends are moved both longitudinally and 
laterally relative to the terminal hubs. The 
single terminals 20 may be completely formed 
directly within the terminal applying machine; 
and it is not necessary in some cases, to actually 
strip the ends of the wire segments to which the 
terminals are applied. The improved mecha 
nisms have proven highly successful in actual 
commercial use, and have demonstrated their 
ability to produce perfect terminals at high speed 
and with minimum attention on the part of the 
Operator. 

It should be understood that it is not desired 
to limit this invention to the exact steps or to 
the precise details of construction of the appara 
tus herein shown and described, for various modi 
fications within the scope of the claims may occur 
to persons skilled in the art. 

I claim: 
1. In combination, means for Severing succes 

sive sections of wire from a continuous wire and 
for moving the successive sections away from 
the zone of severance to strip insulation from the 
corresponding end of each section, means for 
feeding successive terminals into position for re 
ception of the opposite corresponding ends of the 
severed sections when said sections are moved 
away from said Zone, and means for permanently 
attaching each terminal to the adjacent section. 

2. In combination, means for moving Succes 
sive sections of wire longitudinally, a set of die 
blocks having surfaces for guiding the end of 
each section, means for feeding washers in Suc 
cession toward said die blocks, means for feeding 
a succession of bushings toward said die blocks, 
means for inserting one of said bushings into 
each of said washers and for delivering the as 
semblages in succession to positions for recep 
tion of the ends of the successive Wire Sections, 
and means for distorting said bushings to per 
manently attach said washers to said wire Sec 
tion ends. 1. 

3. In combination, means for feeding Washers 
toward a definite zone, means for simultaneously 
feeding bushings toward the same Zone, means 
for inserting one of said bushings within each. 
of the successive washers and for delivering the 
assemblages in succession to Said Zone, and means 
for applying each of said assemblages to a sec 
tion of wire at said Zone. 

4. In combination, means for feeding Washers 
toward a definite zone, means for simultaneously 
feeding bushings toward the same Zone, means for 
inserting one of said bushings. Within each of 
the successive washers and for delivering the as 
semblages in succession to said Zone, means for 
inserting the ends successive wire sections within 
the successive bushings at said Zone, and means 
for distorting the bushings to permanently attach 
the washers thereto and the bushings to the wire 
ends. 

5. In combination, means for feeding a con 
tinuous stream of washers edgewise toward a defi 
nite Zone, means for independently feeding a con 
tinuous line of bushings toward said Zone, means 
for inserting one of said bushings within one of 
said washers and for periodically delivering the 
successive assemblages to said zone, and means 
for inserting the ends of successive wire Sections 
within the bushings of the Successive assemi 
blages. 

6. In combination, means for feeding a con 
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tinuous stream of washers edgewise toward a 
definite zone, means for independently feeding 
a continuous line of bushings toward said Zone, 
means for inserting one of said bushings within 
one of said washers and for periodically delivering 
the successive assemblages to said Zone, means 
for inserting the ends of successive wire Sections 
within the bushings of the successive assemi 
blages, and means for distorting the successive 
bushings to permanently attach said Washers 
thereto and to simultaneously attach the bush 
ings to the wire ends. 

7. In combination, means for feeding a washer 
edgewise to a definite Zone, means for feeding a 
bushing laterally toward said Zone, means for 
assembling the bushing within the washer and 
for delivering the assemblage to said ZOne, and 
means for inserting the end of a wire within said 
bushing and for distorting the iatter to perma 
nently attach the assemblage to the wire end. 

8. In combination, means for feeding a washer 
edgewise to a definite Zone, means for feeding a 
bushing laterally toward said Zone, means for 
In Oving the blishing axially into Said washer to 
provide a temporary assemblage, means for de 
livering said assemblage to said Zone in a prede 
termined position, and means for inserting the 
end of a wire within said bushing and for dis 
torting the latter to permanently fasten the 
washer to the bushing and the assemblage to the 
Wre. 

9. In combination, means for severing succes 
Sive Sections from a continuous wire and for mov 
ing the successive sections longitudinally away 
from the Zone of severance to bare the severed 
ends of the sections, means for feeding succes 
sive tubular terminals into position for immedi 
ate reception of the advancing opposite pre 
viously bared ends of the severed sections when 
said sections are moved away from said zone, 
and means for permanently attaching each ter 
minal to the adjacent section immediately after 
Said Section has been projected within the ter 
minal by virtue of its longitudinal movement 
a Way from said Zone, 

10. In combination, means for severing succes 
Sive Sections from a continuous wire and for mov. 
ing the successive sections longitudinally away 
from the Zone of severance to bare the severed 
ends of the Sections, means for feeding successive 
tubular terminals into position for immediate 
reception of the advancing opposite previously 
bared ends of the severed sections when said sec 
tions are moved away from said zone, means for 
permanently attaching each terminal to the ad 
jacent Section immediately after said section has 
been projected within the terminal by virtue of 
its longitudinal movement away from said zone, 
and means for effecting free delivery of the united 
terminals and Sections laterally of the direction 
of initial advancement of the sections and away 
from the terminal attaching zone. 

11. In combination, means for severing succes 
Sive Sections of Wire of predetermined length 
from a continuous wire and for moving the suc 
Cessive sections longitudinally away from the 
ZOne of Severance to strip insulation from the 
end of each severed section, means for feeding 
Successive tubular terminals into axial alinement 
with each severed wire section for immediate re 
ception of the end of the section remote from 
Said Zone when the section is moved longitudi 
nally after severance, and means for distorting 
each terminal to permanently attach the same 
to the inserted wire section end, 
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2. In combination, means fo severing SCs 

cessive sections of wire from a continuous wire 
and for moving each section longitudinally away. 
from the zone of severance to strip an end there 
of, means for feeding successive tubular terminals 
into axial alinement with each severed wire Sec 
tion, means for conducting the end of each Sec 
tion remote from said Zone into each terminal 
during movement of the section away from the 
stripping zone, and means for permanently at 
taching each terminal to the inserted wire end. 

13. In combination, an upwardly movable 
member formed to periodically elevate diverse 
groups of washers from a jumbled mass and to 
roll the same in single file formation toward a 
definite zone, another upwardly movable men 
ber formed to periodically elevate diverse groups 
of bushings from a jumbled mass and to slide the 
same in single file formation toward the same 
zone, means for assembling the successive bush." 
ings within the successive washers at Said Zone 
and for subsequently delivering the successive as 
semblages from said Zone, and means for there 
after inserting the ends of Successive wires with 
in said bushings and for permanently securing 
the assemblages to the Wires. 

14. In combination, means for periodically re 
moving diverse groups of washers from a jun 
bled mass and for rolling the same in single file 
formation toward a definite Zone, means for pe 
riodically remoiring diverse groups of bushings 
from a jumbled mass and for sliding the same in 
single file formation toward the same Zone, means 
for moving the successive bushings of said bush 
ing row axially through the successive washers of 
said washer row at said zone and for conducting 
the successive assemblages from the assembly 
zone, and means for thereafter inserting and Se 
curing the ends of successive wires within Said 
bushings. 

15. In combination, means for automatically 
removing diverse groups of washers from a jum 
bled mass and for rolling the removed washers in 
single fle formation from the mass, means for 
automatically removing diverse groups of bush 
ings from another jumbled mass and for sliding 
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the removed bushings in single file formation, 
from said other mass, means for assembling the 
successive bushings within the successive wash 
ers during advancement of the two rows, and 
means for attaching each bushing assemblage to 
the end of a wire. 

16. In combination, means for periodically re 
moving diverse groups of washers from a jumbled 
mass and for edgewise rolling the washers in 
single advancing row formation, means for simul 
taneously periodically removing diverse groups 
of bushings from another jumbled mass and for 
arranging the removed bushings in single advanc 
ing row formation, means for assembling the suc 
cessive bushings Within the Successive washers of 
the advancing rows, and means for thereafter 
attaching each bushing and washer assemblage 
to the end of a wire. 

17. In combination, means for automatically 
removing diverse groups of washers from a 
jumbled mass and for advancing the same by 
gravity alone in single file formation, means for 
simultaneously automatically removing diverse 
groups of bushings from another jumbled mass 
and for advancing the same by gravity alone in 
single file formation, means for projecting the 
successive bushings of said bushing file axially 
through the Successive washers of said washer 
file during advancement of the rows, and means 
for finally projecting the ends of successive wires 
into the successive bushings of the assemblages. 

18. In combination, means for automatically 
removing diverse groups of washers from a 
jumbled mass and for arranging the washers in 
single advancing row formation, means for simul 
taneously automatically removing diverse groups 
of bushings from another jumbled mass and for 
arranging the removed bushings in single ad 
Vancing row formation, means for inserting the 
bushings axially within the washers of the ad 
vancing rows, means for thereafter inserting the 
end of a wire in each bushing, and means for per 
manently attaching the bushings to the wires 
and the washers to the bushings. 

KAR, H, ANDREN. 


