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[57] ABSTRACT 
A fully automatic apparatus which measures, cuts and 

strips a plurality of wire leads, which may be of differ 
ing diameters and lengths, which applies terminals or 
the like to the leading ends of the wire leads, and 
which transfers the plurality of cut wire leads to a con 
veyor which subsequently indexes the trailing ends of 
the cut wire leads past a plurality of terminal applica 
tors or other work performing structures to a dis 
charge station. The various components of the appara 
tus include a wire measuring device, a first terminal 
applicator or the like, a cutting and stripping mecha 
nism, a feed mechanism, a transfer mechanism, a con 
veyor, a plurality of additional work performing struc 
tures, and a discharge station. The wire measuring de 
vice, which is associated with the feed mechanism, 
measures a plurality of wire leads to differing lengths. 
The feed mechanism shifts the leading end of the wire 
leads between a ?rst position, wherein terminals or the 
like are applied to the leading ends of the measured 
wire leads, and a second position wherein the feed 
mechanism feeds the pre-measured lengths of wire 
leads past the cutting and stripping mechanism. The 
transfer mechanism which is disposed adjacent the 
cutting and stripping mechanisms, receives the cut 
wire leads and transfers them to the conveyor. The 
conveyor, which has a plurality of clamp assemblies 
mounted on an endless chain, conveys the cut wire 
leads past the additional work performing structures 
to the discharge station. Additional work operations 
are performed upon the trailing ends of the cut wire 
leads, such as the assembling of terminals, etc., as the 
cut wire leads are conveyed. 

22-Claims, 11 Drawing Figures 
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METHOD AND APPARATUS FOR PROCESSING A 
PLURALITY OF WIRE LEADS 

FIELD OF THE INVENTION 

The present invention relates generally to a method 
and apparatus for processing a plurality of wire leads, 
and more particularly, to a method and apparatus capa 
ble of applying terminals or performing other work op 
erations on both ends of groups of pluralities of wire 
leads which may be of differing lengths and diameters. 

BACKGROUND OF THE INVENTION 

Various machines are well-known in the prior art for 
processing wire leads wherein terminals are applied to 
one or’both ends 'of one or two wire leads. One such ap 
paratus is shown in the Schwalm et al US. Pat. No. 
3,019,678 issued Feb. 6, 1962. In this machine, which 
is known in the trade as an Ampomator automatic lead 
making machine, a wire lead is fed into a ?rst transfer 
mechanism which presents the leading end of the wire 
lead (which is connected to a source of the supply) to 
a ?rst terminal applicator, applies a terminal to the 
leading end of the wire lead, and then positions the wire 
lead in a second position wherein it is fed past cutting 
and stripping means, the wire lead fed past the cutting 
and stripping means being received by a second trans 
fer means, the machine further cutting and stripping 
the wire lead between the end which has a terminal ini 
tially affixed thereto and its source of supply, the trail 
ing end of the cut wire lead then being transferred to 
a second terminal applicator. After a terminal is ap 
plied to the trailing end the wire lead is then discharged 
from the machine. The machine shown in the patent is 
capable of processing only a single wire. A commercial 
variation of the machine shown‘ in the Patent, which is 
known as the Model IV-C, is capable of processing two 
wire leads, however, in this model both wire leads 
should be of substantially the same diameter. Further 
more, as the terminal applicators which apply terminals 
to the trailing ends of the cut wire leads are disposed 
in close side-by-side relationship to each other, it is not 
practical to perform substantially different work opera 
tions upon the end of the cut wire leads, such as bend 
ing terminals, solder dipping, applying insulating 
sleeves, etc. ‘ 

The Hammond US. Pat. No. 3,583,055 issued June 
8, I971 discloses an apparatus which measures and 
cuts a pair of wire leads and presents the ends of the 
paired wire leads sequentially to spaced apart work sta 
tions which are capable of performing varying work op 
erations upon the trailing and leading ends of the wire 
leads. While the machine shown in this Patent has 
gained widespread commercial acceptance, it has the 
disadvantage in that each pair of wires is of substan 
tially the same length and of substantially the same di 
ameter. 
The Scharf US. Pat. No. 3,267,556 issued Aug. 23, 

I966 discloses an apparatus which applies a terminal to 
the leading end of a wire lead which extends away from 
a source of supply,,feeds the wire past a cutting and 
stripping mechanism after the terminal or the like has 
been applied to the leading end, and provides a con 
veyor mounted upon endless roller chains which con 
veys the trailing end of the wire lead after it has been 
out past another terminal applicator. This prior art ma 
chine has the disadvantage in that it is incapable of si 
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2 
multaneously processing a plurality of wire leads which 
may be of differing diameters and lengths. 

OBJECTS OF THE INVENTION 

It is a general object of the present invention to pro 
vide a fully automatic machine which is capable of 
measuring, cutting and stripping two or more wire leads 
(which may be of differing diameters and lengths), ap 
plying terminals or the like to a leading end of one or 
more of the wire leads, and being capable of perform 
ing diverse operations (including terminal applying) 
upon the trailing ends of the wire leads. 
More speci?cally, it is an object ofthe present inven 

tion to provide a novel fully automatic apparatus capa 
ble of independently feeding each of a plurality of sup 
ply wire leads from a source of supply past a cutting 
and stripping station in varying increments wherein one 
or more of the leading ends of the plurality of wire 
leads have terminals or the like thereon, cutting all of 
the supply wire leads to form an additional plurality of 
cut wire leads, stripping insulation from all of the plu 
rality of supply and cut wire leads, applying a terminal 
or the like to one or more of the stripped leading ends 
and transferring the plurality of cut wire leads away 
from the cutting and stripping station to a location ad 
jacent a conveyor capable of carrying several plurali 
ties of cut wire leads, and (while repeating the forego 
ing steps a number of times) conveying the plurality of 
cut wire leads away from said location to a discharge 
station while performing additional sequential opera 
tions upon the trailing ends of the cut wire leads. 

It is another object of the present invention to pro 
vide a novel apparatus for transferring and conveying 
a plurality of wire leads of differing diameters from a 
?rst work area wherein terminals'are applied to the 
leading ends of the wire leads to a second work area 
where diverse sequential operations may be performed 
upon the trailing ends of the wire leads. , 
These and other objects of the present invention will 

be apparent to those having ordinary skill in the art 
after a consideration of the following detailed descrip 
tion with reference to the accompanying drawings in 
which a preferred form of the present invention is illus 
trated. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. .1, 2, and 3 are schematic plan views of the ap 
paratus in which the principles of the present invention 
are embodied, these views illustrating various relation 
ships of different portions of the apparatus to each 
other in various stages of the operational sequence of 
the apparatus. 
FIG. 4 is a section taken along the line 4—4 in FIG. 

3 showing a transfer mechanism which is employed in 
the apparatus disposed adjacent to a conveyor means 
which is also employed in the apparatus. 
FIG. 5 is a side view of the transfer mechanism taken 

from the opposite side illustrated in FIG. 4. 
FIG. 6is an end view of the transfer mechanism 

taken along the lines 6-6 of FIG. 5. 
FIGS. 7A and 7B are views illustrating the left-hand 

portion and right-hand portion, respectively, of the 
conveyor, FIG. 7B additionally illustrating the transfer 
‘mechanism when it is disposed in the position shown in 
FIG. 3. 
FIG. 8 is a view taken generally along- the lines 8-8 

in FIG. 7. ' 
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FIGS. 9 and 10 are perspective views of one of the 
plurality of clamping assemblies carried by the con 
veyor shown in FIGS. 7A and 78, FIG. 9 being a view 
taken from the side shown and FIGS. 7A and 7B, and 
FIG. 10 being a view taken from the reverse side. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In the following description right hand and left hand 
reference will refer to the positions shown in FIGS. 1 
through 3. Similarly, front and rear references will refer 
to the positions shown in FIGS. 1 through 3, the rear 
position being considered that at the top of the Figures 
and the front position being that at the bottom of the 
Figures. 

IN GENERAL 
The various components of the apparatus shown in 

the drawings in which the principles of the present in 
vention are embodied include two wire measuring de 
vices, indicated generally at 10, a ?rst terminal applica 
tor or the like, indicated generally at 12, a cutting and 
stripping mechanism, indicated generally at 14, a pair 
of feed mechanisms, indicated generally at 16, a plural 
ity of additional work performing structures, indicated 
generally at 18 and 20, a discharge station indicated 
generally at 22, a transfer mechanism indicated gener 
ally at 100, and a conveying means indicated generally 
at 200. . 
The wire measuring devices 10, which are associated 

with the feed mechanisms 16, measure a plurality of 
wire leads, indicated at 24, to the same or. differing 
lengths. The plurality of wire leads which are handled 
by the wire measuring devices and feed mechanisms 
10, 16 are still connected to their source of supply 26 
and therefore they are referred to as supply wire leads. 
The source of supply 26 for the wire leads are conven 
tional wire spools, although other sources of supply 
may be employed. The feed- mechanisms 16 are 
mounted on a platform 28 for linear and rotational 
shifting movement and shifts the leading end of the 
wire leads 24 between a first position wherein terminals 
or the like are applied to the leading end of the mea 
sured wire leads, this position being shown in FIG. 3, 
and a second position wherein the feed mechanisms 16 
feeds the measured lengths of supply wire leads 24 past 
the cutting and stripping mechanism 14, this second 
position being shown in FIG. 1. The cutting and strip 
ping mechanism cuts through each of the wire leads at 
one point and cuts through the insulation to either side 
of the point which has been cut. The portion of the wire 
leads which are no longer connected to their source of 
supply will be referred to as the cut wire leads 29. The 
stripping action of the insulation from the end of the 
wire leads to either side of the point which has been cut 
is accomplished in part by an opposed linear shifting of 
the feed mechanisms 16 and transfer mechanism 100, 
the positions of the feed mechanisms 16 and transfer 
mechanism 100 after stripping being illustrated in FIG. 
2. The transfer mechanism 100, which is disposed adja 
cent the cutting' and stripping mechanism 14‘receives 
the wire leads as they are fed past the cutting and strip 
ping stations 14 and transfers the wire leads after they 
have been cut tothe conveyor means 200. The con 
veyor 200 transfers the plurality of cut wire leads 29 
past the plurality of additional work performing struc 
tures 18, 20 to the discharge station 22. As the plurality 
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of cut wire leads 29 are transferred past the additional 
work performing stations 18, 20 additional work opera 
tions are performed upon the trailing ends of the cut 
wire leads 29, such as the assembling of terminals, 
bending of terminals, solder-dipping, applying insulat 
ing sleeves, etc. 
Various of the components enumerated above are 

generally conventional to the art and therefore have 
not been fully illustrated in the accompanying draw 
ings. However, in the accompanying description refer~ 
ence will be made to various patents which illustrate 
some of the components set forth above. 
While the apparatus shown in the drawings is de 

signed to handle two wire leads of differing diameters, 
it should be obvious to those having ordinary skill in the 
art that more than two wire leads may be handled by 
an apparatus embodying the present invention and that 
the wire leads need not be of differing diameters. 
As will become apparent from the following descrip 

tion, it is necessary that the various components of the 
apparatus of this invention operate in timed sequence 
relativeto each other. The drives for the various com 
ponents have not been illustrated nor have their inter 
relationships with respect to each other been shown, 
however, suitable means may be employed for driving 
the various components. 

MEASURING AND FEEDING MECHANISMS, 
FIRST TERMINAL APPLICATOR, AND CUTTING 

AND STRIPPING MECHANISM 

The wire measuring and feed mechanism 10, 16 may 
be of the type shown in US. Pat. No. 3,098,596 issued 
July 23', 1963 to Kulicke, Jr. et al. The above patent 
discloses a mechanism for measuring a predetermined 
length of wire lead and a pair of opposed feed wheels 
which feed the previously measured length of wire past 

, a cutting apparatus. Two such measuring and feeding 
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devices are schematically illustrated in FIGS. 1, 2, and 
3, the feeding and measuring devices being capable of 
measuring the same or differing lengths of wire leads 
which may also be of differing diameters, and then 
feeding the wire leads past the cutting and stripping 
means 14. . 

The feed mechanism 16 is mounted upon platform 
means 28, the platform means being laterally shiftable 
from a position wherein the feeding mechanism 16 is 
disposed immediately adjacent the cutting and strip 
ping mechanism 14, as illustrated in FIG. 1, to a posi 
tion wherein the cutting and feeding mechanism is dis 

_ posed in a remote location, as indicated in FIG. 2, this 
lateral shifting movement effecting stripping of the in 
sulation about the leading ends of the wire leads which 
have been cut by the cutting and stripping means 14. 
This lateral shifting movement is indicated by the arrow 
30 in FIG. 2. Once the feeding mechanisms 16 have 
been shifted away from the cutting and stripping mech 
anism 14, the platform 28 can then be rotated in the 
manner indicated by the arrow 32 in FIG. 3 to present 
the bared leading ends of the supply wire leads 24 to a 
?rst terminal applicator 12 or the like. A mechanism 
which may provide for such lateral shifting and rotary 
movement of the feed means is illustrated in US. Pat. 
No. 3,019,679 issued Feb. 6, 1962 to Schwalm et al. 
Other means are well-known in thev art. The terminal 
applicator may be of the type shown in US. Pat. No. 
3,184,950, the applicator being mounted in a press of 
the type shown in US. Pat. No. 3,343,398. Other appli 
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cators and presses may be employed, however, the ap 
plicators should be of such a type that, when desired, 
they may simultaneously perform a terminal applica 
tion upon two or more closely positioned wire leads. 

- After terminals or the like have been applied to the 
leading ends of the supply wire leads 24, the feed mech 
anism is again positioned with one end of the feed 
mechanism immediately adjacent the cutting and strip 
ping mechanism as indicated in FIG. 1. The plurality of 
supply wire leads are then fed past the cutting and strip 
ping mechanism 14 and,'as there is one measuring and 
feed mechanism for each of the supply wire leads 24, 
differing lengths of wire leads may be fed past the cut 
ting and stripping mechanism 14. The cutting and strip 
ping mechanism 14 may be of the type shown in the 
previously mentioned U.S. Pat. No. 3,019,679 and in 
cludes means to shear the plurality of wire leads which 
have been fed past the cutting means, the shearing 
plane being indicated by the broken line 34 in FIGS. 1, 
2, and 3. In addition, insulation parting blades are dis 
posed to either side of the cutting means and may be 
in the planes indicated at 36 and 38, the insulation part 
ing blades being preset to cut the insulation about the 
wire lead without severing the wire. As is conventional, 
the insulation parting blades are maintained in engage 
ment with the wire leads after the insulation has been 
parted until the juxtapositioned ends of the wire leads 
24, 29 are pulled away from each other to effect strip 
ping of the insulation from the wire leads. When this is 
accomplished the supply wire leads 24 are again pro 
vided with bared leading ends upon which terminals or 
the like may be affixed. The cut wire leads 29 are now 
provided with bared trailing end portions 40 (FIG. 5). 
The insulation parting blades in this apparatus are indi 
vidually adjustable towards and away from the cutting 
means to provide for differing lengths of bared wire 
leads as desired. 

TRANSFER MECHANISM 
According to the principles of the present invention 

a novel transfer mechanism 100_'is provided. The trans 
fer mechanism includes a holding assembly indicated 
generally at 102, the holding assembly being disposed 
adjacent one end of the transfer means. The transfer 
means further includes a trough portion 104, the 
trough portion having spaced apart sidewalls 106, 108 
and a ?oor 109, all of which extend away from said 
holding assembly 102. The trough portion 104 and 
holding assembly are all mounted upon a slide 110 
which is laterally shiftable from the cutting and strip 
ping mechanism 14 as indicated by the arrow 112 (FIG. 
2), and which may be returned to a position immedi 
ately adjacent the cutting and stripping mechanism as 
shown in FIG. 1. While no mechanism has been illus 
trated for reciprocating the slide 110, a mechanism of 
the type shown in U.S. Pat. No. 3,019,679 may be em 
ployed. Thus, the holding assembly and trough portion 
can be shifted through linear movement of the slide 
from a first position, wherein the holding assembly is 
disposed adjacent the cutting and stripping mechanism 
and initially engages the wire leads fed past the cutting 
and stripping mechanism, this position being illustrated 
in FIG. 1, to an intermediate position wherein the hold 
ing means is spaced away from the cutting and stripping 
mechanism 14. The slide 110 is mounted on a pair of 
gibs 114, 116 (FIG. 7B) which are in turn mounted on 
a support 118. The support 118 is connected to pivot 
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6 
means 120 and rotation of the pivot means causes the 
holding assembly and trough portion to shift between 
the intermediate position shown in FIG. 2 to a second 
or transfer position which is shown in FIG. 3 wherein 
the holding assembly is disposed closely adjacent to the 
conveyor means 200, this shifting movement being in 
dicated by the arrow 121 in FIG. 3. While no means 
have been shown for rotating the pivot means 120 a 
mechanism such as that shown in U.S. Pat. No. 
3,019,679 may be employed. 
The holding assembly 102 of the transfer mechanism 

100 includes ?xed jaw means 122 and movable jaw 
means 124. The fixed jaw means are mounted in an 
overhanging portion 126 which is open to its left side, 
the right-hand side being in turn secured to a mounting 
block 127 which is interconnected with the slide 110. 
The fixed jaw means may, in fact, be formed from more 
than one structure and are secured to the overhanging 
means 126 by mounting pins 128. The movable jaw 
means 114 are mounted for vertical sliding movement 
between the mounting block 127 and a guide block 
130. There is a movable jaw 124 for each of the pair of 
wire leads that pass the cutting and stripping means 14. 
Each of the movable jaws 124 has an upper portion 
which conforms generally to the ?xed jaw means 122, 
the upper portion including a plurality of spaced apart 
sections 132 all of which have V-shaped notches 134. 
When the lower movable jaws 124 are positioned to re 
ceive a wire lead they will be spaced away from the 
upper ?xed jaw'means 122 in the manner shown in 
FIG. 5 in full lines. However, to hold a wire lead they 
are moved to their closed position which is indicated in 
broken lines in FIG. 5. The mechanism for moving the 
movable jaws between their lower open position and 
closed upper position include levers 136, there being 
one lever for each of the jaws 124, all of the levers 136 
being swingable about a pivot 138. The forward end of 
each of the levers is provided with a bifurcated portion 
140 which receives an actuating pin 142 within the slot 
144 of the bifurcated portion. The pin extends between 
spaced apart lower ears 146 of each of the jaws, the bi 
furcated portion 140 also being disposed between the 
ears 146. Each of the levers has an end 148 remote 
from the bifurcated portion 140, the end being inter 
connected by pivot means 150 to a connecting link 152 
which is in turn interconnected to the piston rod of an 
air cylinder in a manner not material to the present in 
vention. By actuating the piston rod in one direction 
the movable lower jaws 124 are caused to move away 
from the ?xed upper jaw means 122, and when the pis 
ton rod is moved in the other direction the lower mov 
able jaws 124 are moved toward the upper ?xed jaw 
means 122. The force exerted by the air cylinders is rel 
atively low and therefore when a wire lead is fully en 
gaged by’ the V-shaped slots 134, the air cylinder or 
motor will effectively stall out, holding the wire leads, 
which may be of differing diameters, between the jaws 
122, 124. The manner in which the connecting rods 
152 are interconnected with the air motors is such that 
the holding assembly 102 can be shifted away from the 
cutting and stripping mechanism and towards its sec 
ond position adjacent the conveyor means 200 while 
maintaining the jaws in engagement with eachother to 
hold cut wire leads. 
The left hand sidewall 106 of the trough portion 104 

is provided with a cut-out 154. The purpose of the cut‘ 
out is to permit a portion of the conveying means 200 
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to enter into the transfer means to properly receive the 
cut wire leads 29 so they may be effectively transferred 
to the conveyor means while maintaining proper spac 
ings of the ends of the bared trailing ends 40 from the 
conveyor means so that subsequent work operations 
may be properly performed upon the trailing ends of 
the cut wire leads. 

CONVEYING MEANS 

The conveying means 200 is operable to convey and 
to index or sequentially position the bared trailing ends 
40 of the cut wire leads 29 adjacent the plurality of ad 
ditional work performing structures 18, 20. The con 
veyor means is formed preferably from an endless rol 
ler chain 202 (FIGS. 7A and 78), disposed over right 
and left hand sprockets 204, 206. The sprockets 204, 
206 are disposed about shafts 208, 210, respectively. 
One of the shafts 208, 210 is a drive shaft, and drive 
means are provided to intermittently rotate the drive 
shaft to index or sequentially advance the endless roller 
chain. The drive means may be of the type shown in 
US. Pat.'No. 3,583,055 issued June 8, 1971 to l-Iam 
mond. A plurality of clamping assemblies, indicated 
generally at 212, are mounted on the chain 202. Each 
of the plurality of clamp assemblies 212 is indexable 
from a first position adjacent the second position of the 
transfer means 100 (the first position being the position 
of the clamp assembly furthest to the right in FIG. 78) 
past the additional work operation performing means 
18, 20 to a second position adjacent the discharge sta 
tion 22 (the second position being the position of the 
clamp assembly furthest to the left in FIG. 7A). Each 
of the clamping assemblies 212 includes a mounting 
plate 214 disposed to the front side of the roller chain, 
a mounting block 216 disposed to the rear side of the 
roller chain and fastener means 218, two of which pass 
through the roller chain and one of which passes 
through a spacer 22_0. Supported on each mounting 
block are a plurality of independently operable clamp 
ing means indicated generally at 222 in FIGS. 9 and 10, 
there being a number of clamping means 222 on each 
clamping assembly 212 which is equal in number to the 
plurality of movable jaws 124 on the holding assembly 
102 of the transfer mechanism 100. Each of the clamp 
ing means 222 includes fixed jaw means 224 and a 
movable jaw 226 which is shiftable towards and away 
from fixed jaw means 224. The ?xed jaw means consti 
tutes a single jaw as can be seen in FIGS. 9 and 10. 
Each of the movable jaws 226 is mounted on a shaft 
228 which extends into a bore within the mounting 
block, the bore being closed at the end opposite from 
the movable jaw 226, and the shaft only extending part 
way into the bore. A compression spring 230 is 
mounted between the end of the shaft 228 remote from 
the movable jaw 226 and the closed ends of the bore 
and biases the movable jaw 226 toward the ?xed jaw 
means 224. A screw 232 is threaded into the sides of 
each of the shafts 228, the. screw extending outwardly 
to one side of the mounting blocks 216 through elon 
gated slots 234, the screws carrying cam followers 236. 
The cam followers 236 are disposed in alignment and 
are engagable by cam means indicated generally at 238 
and 240 in FIGS. 7A and 78, respectively. The cam 
means 238 is disposed adjacent the discharge station 
and is cooperable with the cam follower means to pro 

, vide for the discharge of processed cut wire leads 29. 
The cam means 240 is disposed adjacent the transfer 
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means when it is in its second position and opens the 
clamping means 222 so that they may receive the cut 
wire leads from the transfer means 100. The right hand 
cam means 240 include a longitudinally shiftable or re 
ciprocal bar 242 having a beveled edge 244 which en 
gages the cam followers 236 to open the clamping 
means for the reception of the cut wire leads. The left 
hand end of the cam bar 242 is connected to a rock arm 
246 by a pivoted link 248. The rock arm is in turn con 
nected to a cam for rocking movement, the cam being 
rotated in timed relationship to the various other com 
ponents of this apparatus. The cam means 238 is gener 
ally similar to the cam means 240, however, the cam 
bar 250 in addition to having a tapered end 252 also in 
cludes a stop 254 which is engagable with the pro 
cessed cut wire leads as the cam bar 250 is extended to 
its left hand position indicated in FIG. 7A to facilitate 
the discharge of the processed wire leads from the 
clamping assemblies 212. The cam bar 250 is con 
nected to a rock shaft (not shown) by a pivotal link 
256. Means are provided to actuate the rock shaft in 
timed relationship with the various other components 
of this apparatus. 
The mounting plate 214 of each of the clamping as 

semblies is provided with a stabilizing surface means on 
the end remote from the clamping means 222. The sta 
bilizing surfaces 260, 262 which are on the front and 
rear sides of the mounting plate 214 are disposable be 
tween one surface 264 of a disk 266 and an opposed 
surface 268 formed on one side of the hub portion 270 
of the sprocket 206. A roller 272 is rotatably mounted 
upon the face 260 of the mounting plate 214 and bears 
against the top surface 273 of the disc 266. The front 
face 260 of the mounting plate 214 will be brought into 
the sliding contact with the surface 264 of the disc 266 
when the roller 272 is in engagement with the top sur 
face 273. This will very accurately position the clamp 
ing assembly 212 with respect to the holding assembly 
102 on the transfer mechanism 100 when the clamping 
assembly 212 is disposed adjacent the transfer mecha 
nism as illustrated in FIG. 4. Thus, the end of the bared 
trailing end 40 of each of the cut wire leads is disposed 
at a substantially ?xed distance away from the clamp 
ing means 222 which engages the cut wire lead. This 
precise positioning of cut wire lead 29 within the 
clamping means 222 of the conveyor means 200 is es 
sential to accurately position the trailing end leads for 
subsequent operations at the work stations 18, 20. 

In addition, stabilizing channels 274 are provided ad 
jacent that run 276 of the conveyor which passes the 
various additional work performing structures 18, 20, 
there being one stabilizing channel 274 for each of the 
additional stations 18, 20 the stabilizing channels serv 
ing to stabilize the clamping assemblies as they are 
brought to a dwell position adjacent each of the sta 
tions. The inter-relationship of the stabilizing channel 
to the mounting plate 214 is substantially the same as 
the relationship between the mounting plate 214 and 
the disc 266. Thus, the roller 272 engages the upper 
surface 278 of the channel 274 forcing the front face 
260 into sliding engagement with a co-operating sur 
face of the channel 274 to very accurately position the 
clamping assembly 212 with respect to the associated 
work station 18, 20. 

OPERATION 

A complete cycle of the apparatus in which the prin 
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ciples of the present invention have been incorporated 
will be described below starting with the position 
shown in FIG. 1 in which the conveyor is shown with 
several pairs of wire leads engaged by various of the 
clamping assemblies which are mounted on the con 
veyor means, and also in which the supply wire leads 
are shown having terminals affixed to their leading ends 
and extending past the cutting and stripping means 14. 
The manner in which the terminals are applied to the 
leading ends of the supply wire leads, and the manner 
in which the several pairs of leads are loaded onto the 
plurality of clamping assemblies onv the conveyor 
means 'will'become apparent'from the following: 
a In the position shown in FIG. 1, the conveyor is 
shown after it has completed one cycle of movement 
wherein the clamping assemblies which are carrying 
cut wire leads have been moved from the position of 
the clamping assembly immediately to the right. For ex 
ample, the clamping assembly indicated at 212a has 
been moved from the position now occupied by the 
clamping assembly 2121). The pair of wire leads which 
are to be cut have been fed past the cutting and strip 
ping means by the feeding means 16. The cam means 
238 and 240 have been extended, the cam means 238 
having effected the discharge, of processed cut wire 
leads to the discharge station 22, and the cam means 
240 having opened the clamping means 222 for the re 
ception of cut wire leads 29. '. 
At this point the cutting and stripping means are 

moved together to shear the wire along the plane indi 
cated by the line 34 and tovshear the insulation about 
the wire generally along the lines indicated at-3_6 and 
38. The stripping of the insulation from the leading and 
trailing end is now effectuated by movement of the 
platform 28' which carries the feeding means away from 
the cutting andstripping mechanism in .the direction 
indicated'by the arrow 30 (FIG. 2) and by simultaneous 
movement of the transfer mechanism away from the 
cutting and stripping means in the direction indicated 
by the arrow 112. As this movement is taking place the 
wire measuring means initiates measuring of new 
lengths of supply wire leads 24. 
Afterthe insulation has been stripped from the lead: 

ing ends of the supply wire leads 24 the feeding means 
16 are then swung in the direction indicated by the 
arrow 32 in FIG. 3 to present the bared leading ends to 
the terminal applicator 12. Simultaneously, the transfer 
means 100 is swung in the direction indicated by the 
arrow 121 in FIG. 3 to dispose the cut wire leads 29 in 
a transfer position adjacent one of the clamping assem 
blies 212 on the conveyor means 200. (FIGS. 4 and 78 
best illustrate the various relationships of the parts as 
the transfer means achieves its position adjacent the as 
sociated clamping assembly.) 
Terminals or the like are applied to the bared leading 

ends of the supply wire leads 24 by the terminal appli~ 
cator 12 after the platform 28 has completed its rota 
tional movement. When the transfer means completes 
its rotational movement the cam means 238 and 240 
are retracted towards each other which will cause the 
cut wire leads 29 to be engaged by the clamping means 
222 disposed adjacent the transfer means. The clamp 
ing assembly 212 engaged by the left hand cam means 
238 will merely close at this point as the processed cut 
wire leads have already been discharged. Upon com 
pletion of the movement of the cam 240 to the left the 
movable jaws 124 will be opened by operation of the 
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10 
air cylinder (not shown) to effectuate transferof the 
cut wire leads 29 from the holding assembly on the 
transfer means 100 to the clamping assemblies 212. 
While this transfer of cut wire leads is taking place ter 
minals may be applied to the bared trailing ends of a 
cut wire-lead by the mechanisms 18, 20. Other similar 
operations may be performed by these mechanisms at 

' this time. 

It is now necessary to re-position the apparatus in the 
position shown in FIG. 1. However, before such re 
positioning takes place the ‘measuring of the supply 
wire leads by the measuring devices 10 should be com 
pleted. After the leads have been transferred to the 
clamping assembly 212 disposed adjacent the transfer 
means, the conveyor is cycled causing the clamping as 
semblies which are carrying cut wire leads, including 
the clamping assembly which has just received wire 
leads to be moved one position to the left. As this is tak 
ing place the platform 28 is rotated in a direction oppo 
site to the arrow 32 and is then moved to a position im 
mediately adjacent the cutting and stripping means in 
a direction opposite to the arrow 30. Simultaneously, 
the transfer mechanism 100 is swung in a direction re 
verse to the arrow 121 in FIG. ‘3 and then shiftedlin 
early in a direction reverse to the arrow 112 in FIG. 2 
to position it immediately adjacent the cutting and 
stripping mechanism. While this shifting is taking place 
the jaws 124 of the holding assembly 102 are still held 
in their open position as shown in FIG. 6. The feeding 
mechanism is now actuated to feed the measured 
lengths of supply wire leads which have had their termi 
nals affixed to the leading ends past the cutting and 
stripping mechanism which have been shifted to their 
open position after the stripping operation, the wire 
leads which are fed past the cutting and stripping mech 
anism being received by the trough portion 104 of the 
transfer mechanism. Upon completion of the operation 
of the feeding mechanism the air cylinder which con 
trols the position of the movable jaws 124 of the trans 
fer mechanism will be actuated to cause these jaws to 
bear against the wire leads to effectively hold them. 
This completes one cycle of operation. 
The conveying of the leads need not be completed 

before the completion of the re-positioning of the 
transfer means 100 and platform to the position shown 
in FIG. 1 but should be completed prior to the initiation 
of the swinging motion of the transfer mechanism indi 
cated by the arrow 121. 

It should be obvious that when the apparatus is ini 
tially started that the clamping assemblies 212 will not 
be carrying any wires. However, by repeating the fore 
going cycle a number of times the apparatus will be 
come loaded in the manner shown in FIG. 1, and a 
completed pair of wire leads will be discharged with 
each repetition of the cycle thereafter. 
While the preferred structure in which the principles 

of the present invention have, been incorporated is 
shown and described above, it is to be understood that 
the invention is not to be limited to the particular de 
tails, shown and described above, but that, in fact, 
widely different means may be employed in the prac 
tice of the broader aspects of the invention. The plural~ 
ity of additional work performing structures 18, and 20, 
which are shown as applying terminals to the bared 
trailing end portions of the cut wire lead 29 could be 
other diverse work performing devices as noted above 
and could also include a structure which could be em 
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ployed to form the plurality of associated cut wire leads 
into a harness or the like. 
What is claimed is: > 

1. A method of processing a plurality of wire leads 
comprising the following steps: 
A. providing a wire lead cutting and stripping station, 

a source of supply for a plurality of supply wire 
leads, a discharge station, and a plurality of addi 
tional work operation performing stations; 

B. independently feeding each ofa plurality of supply 
wire leads from said source of supply for a plurality 
of supply wire leads past said cutting and stripping 
station in varying increments, one or more of the 
leading ends of said plurality of supply wire leads 
having-terminals or the like affixed thereto; 

C. cutting all of said plurality of supply wire leads at 
said cutting and stripping station to form an addi 
tional plurality of cutwire leads; 

D. stripping insulation from all of said pluralities of 
supply and cut wire leads at said cutting and strip 
ping station to form bared leading and trailing 
ends, said leading ends being on the supply wire 
leads and said trailing end being on the cut wire 
leads , 

E. applying a terminal or the like to one or more of 
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the bared leading ends and transferring the plural- ’ 
ity of cut wire leads away from said cutting and 
stripping station; 

F. repeating steps B-E a number of times while simul 
taneously conveying the-additional plurality of wire 
leads past said plurality of additional work opera‘ 
tion performing stations to said discharge station, 
and sequentially performing additional work oper 
ations on the bared trailing ends of said cut wire 
leads as they are conveyed past said additional 
work operation performing stations. 

2. A method as set forth in claim 1 wherein several 
groups of additional pluralities of cut wire leads are si 
multaneously conveyed in spaced apart relationship 
with respect to each other past the plurality of work 
stations, and wherein additional work operations are 
simultaneously performed on the bared trailing end of 

- one of the cut wire leads of each of several groups of 
additional plurality of cut wire leads. 

3. An apparatus for processing a plurality of wire 
5 leads comprising: 

cutting means operable to cut a plurality of supply 
wire leads, which extend away from a source of 
supply, to form an additional plurality of wire leads 
which still extend away from the source of supply, 
said plurality of cut and supply wire leads having 
opposed trailing and leading ends, respectively; 

stripping means operable to strip insulation from the 
opposed trailing and leading ends to form bared 
trailing and leading ends; 

applying means operable to apply terminals or the 
like to one or more of the bared leading ends; 

feeding means operable to independently measure 
and feed each of said plurality of supply wire leads 
past the cutting means after terminals or. the like 
have been applied to one or more of the bared 
leading ends; 

a plurality of spaced apart additional work operation 
' performing means operable to perform additional 
work operations on one or more of the bared trail 
ing ends when said ends are positioned adjacent 
said last mentioned means; and 
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12 
conveying means operable to convey and to sequen 

tially position one or more bared trailing ends of 
said cut wire leads adjacent said plurality of spaced 
apart additional work operation performing means 
whereby additional work operations are performed 
on said one or more bared trailing ends. 

4. The apparatus for processing a plurality of wire 
leads set forth in claim 3 wherein the conveying means 
includes a plurality of clamp assemblies, said clamp as 
semblies being mounted upon an endless conveyor 
which has one run which passes said plurality of spaced 
apart additional work operation performing means, and 

5. The apparatus for processing a plurality of wire 
leads set forth in claim 3 further characterized by the 
provision of transfer means between the conveying 
means and the cutting means. 

6. The apparatus for processing a plurality of wire 
leads set forth in claim 5 in which said transfer means 
includes a holding assembly which holds the plurality 
of wire leads after they have been fed past the cutting 
means and before they have been cut, means to shift 
the holding assembly linearly after the plurality of wire 
leads have been held, and the linear shifting of the 
holding assembly cooperating with the stripping means 
to strip insulation from the cut ends of the wire leads 
engaged by the transfer means, and means to rotate the 
holding assembly after it has shifted linearly to present 
the bared trailing ends of the cut wire leads to the con 
veyor means, and wherein said conveyor means moves 
the plurality of cut wire leads generally linearly and in 
cludes ‘a plurality of clamping assemblies which are se 
quentially positioned adjacent the holding assemblies 
on the transfer means after the holding assembly has 
been rotated to effect transfer of the plurality of cut 
wire leads from the transfer means to the conveyor 
means. _ 

7. The apparatus for processing a plurality of wire 
leads set forth in claim 6 wherein each of said plurality 
of clamp assemblies include a plurality of clamping 
means. 

8. The apparatus for processing a plurality of wire 
leads set forth in claim 6 wherein said holding assembly 

' includes a plurality of holding means. 
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9. In a lead processing apparatus including cutting 
means operable to cut a plurality of supply wire leads, 
which extend away from a source of supply, to form an 
additional plurality of cut wire leads which are initially 
in register with the plurality of wire leads which still ex 
tend away from the source of supply, all of said plural 
ity of cut and supply wire leads having opposed trailing 
and leading ends, respectively; stripping means dis 
posed to either side of the cutting means operable to 
strip insulation from the opposed trailing and leading 
ends to form bared trailing and leading ends; applying 
means disposed to one side of said cutting means and 
operable to apply terminals or the like to one or more 
of the bared leading ends; feeding means disposed to 
the same side of the cutting means as the applying 
means, said feeding means being operable to feed each 
of said plurality of supply wires past the cutting means 
after terminals or thevlike have been applied to one or 
more of the bared leading ends; one or more additional 
work operation performing means operable to perform 
additional work operations on one or more of the bared 
trailing ends of the cut wire leads when said ends are 
positioned adjacent the work operation performing _ 
means to form a plurality of processed cut wire leads; 
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and a discharge station which receives a plurality of 
processed cut wire leads 

the combination therewith of 
transfer means disposed to one side of the cutting 
means opposite that side on which the applying 
means and feeding means is disposed, said transfer 
means receiving the plurality of wire leads fed past 
the cutting means by said feeding means, and being 
operable to transfer the bared trailing ends of said 
plurality of cut wire leads away from said cutting 
and stripping means; and 

conveyor means which receive said plurality of cut 
wire leads from the transfer means afterthe trailing 
ends have been transferred away from said cutting 
means, said conveyor means indexing the bared 
trailingjends past said one or more additional work 
operation performing means for processing of the 
bared trailing ends when they are adjacent the 
work operation performing means, said conveyor 
means discharging the plurality of processed cut 
wire leads to said discharge station. 

10. The lead processing apparatus set forth in claim 
9 in which‘ said conveyor means includes an endless 
conveyor having one run which passes said one or more 
additional work operation performing means, and a 
plurality of clamp assemblies mounted on said endless 
conveyor, each of said plurality of clamp assemblies in 
cluding a plurality of clamping means, each of the 
clamping means receiving one of the plurality of cut 
wire leads when the clamp assembly is disposed adja 
cent the transfer means, each of said clamping means 
maintaining clamping engagement of one of the plural 
ity of cut wire leads as they are indexed along said one 
run. . 

11. The lead processing apparatusvset forth in claim 
10 wherein each of said clamping means includes fixed 
jaw means and a movable jaw shiftable between a 
closed position adjacent said fixed jaw means and an 
open position remote from said fixed jaw means, means 
operable to spring bias the movable jaw towards its 
closed position, and means engagable to move said 
movable jaw to an open position when the clamping 
means is disposed adjacent the transfer means so that 
each of the clamping means may receive one of the plu 
rality of cut wire leads from the transfer means. 

12. The lead processing apparatus set forth in claim 
11 wherein said means engagable to move said movable 
jaw to an open position includes a cam follower means, 
said conveying means further including cam means en 
gagable with said cam follower means for each of said 
clamping means when a clamp assembly is disposed ad 
jacent the transfer means. 

13. The lead processing apparatus set forth in claim 
12 wherein ‘the cam follower means for each of said 
movable jaws are disposed in alignment with each 
other, and in which said cam means on the conveyor 
means is longitudinally shiftable to engage the cam fol 
lower means for each of said movable jaws to move 
them to their open position. , 

14. The lead processing apparatus set forth in claim 
10 in which longitudinally shiftable cam means are pro 
vided adjacent the transfer means and the discharge 
station to open said plurality of clamping means to fa 
cilitate the loading of the clamping means adjacent the 
transfer means and the discharge of theprocessed cut 
wire leads at the discharge station. ' 
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15. The lead processing ‘apparatus set forth in claim 
9 in which said conveyor means includes an endless rol 
ler chain disposed about spaced apartsprockets, a plu 
rality of spaced apart clamp assemblies mounted upon 
said chain, and wherein stabilizing means are provided 
on each of said clamp assemblies to stabilize said clamp 
assemblies in various positions as they are indexed from 
one end of the conveyor to the other end. 

16. The lead processing apparatus set forth in claim 
15 wherein the conveyor means includes stabilizing 
discs mounted concentrically with each of said sprock 
ets, said stabilizing discs cooperating with the stabiliz 
ing means on each of the clamp assemblies to stabilize 
said clamp assemblies as they pass around said sprocket 
means, and wherein said conveying means also includes 
stabilizing channels disposed adjacent each of the addi 
tional work operation performing means, said stabiliz 
ing channels cooperating with the stabilizing means on 
the clamp assemblies to stabilize the clamp assemblies 
adjacent each of the one or more additional work oper 
ation performing means. 

17. The lead processing apparatus set forth in claim 
9 wherein the transfer means includes a holding assem 
bly operable to hold the plurality of cut wire leads after 
they have been fed past the cutting means, means to 
shift the holding assembly linearly away from the cut 
ting means, the linear shifting of the holding assembly 
cooperating with the stripping means to strip insulation 
from the cut ends of the wire leads engaged by the 
holding assembly on the transfer means, and means to 
rotate the holding assembly after it has shifted linearly 
to dispose the bared trailing ends of the cut wire leads 
adjacent the conveyor means. 

18. The lead processing apparatus set forth in claim 
17 wherein the holding assembly on the transfer means 
includes fixed jaw means and a plurality of movable jaw 
means equal in number to the plurality of cut wire 
leads. 

19. The lead processing apparatus set forth in claim 
17 in which said transfer means include a trough por 
tion which extends away from the holding means, the 
wire leads being fed into said trough means past said 
holding assembly, one of the sidewalls of said trough 
being provided with a cut-out, said conveyor means in 
cluding an endless conveyor having aplurality of clamp 
assemblies mounted thereon, the means which rotates 
the holding assembly positioning the holding assembly 
adjacent the conveyor means with one of said clamp 
assemblies mounted on the conveyor means extending 
into the trough portion of said transfer means through 
said cut-out. 

20. The lead processing apparatus set forth in claim 
19 in which said clamp assemblies on the conveyor in 
clude a plurality of clamping means, and the holding 
assembly on said transfer means includes a plurality of 
holding means equal in number to the clamping means 
on the clamping assemblies of the conveyor means, the 
plurality of holding means on the transfer means being 
disposed in alignment with the plurality of clamping 
means on the clamping assemblies of the conveyor 
means so that the cut wire leads engaged by each of the 
holding means on the transfer means is transferred to 
a respective clamping means on the clamping assembly 
disposed within said cut-out. 

21. An apparatus for transferring and conveying a 
plurality of wire leads of differing diameters, each of 
said plurality of wire leads having a terminal affixed to 
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its leading end and having a bared trailing end, said 
wires being transferred and conveyed away from a cut 
ting and stripping station, past a plurality of spaced 
apart additional work operation performing stations ca~ 
pable of performing work operations upon the bared 
trailing ends, to a discharge station, said apparatus 
comprising: 

transfer means having a holding assembly disposed 
adjacent one end of said transfer means and a 
trough portion having spaced apart sidewalls ex 
tending away from said holding assembly and 
means to shift the holding assembly and trough 
portion between a ?rst position wherein the hold 
ing assembly initially engage the plurality of wire 
leads to a second position wherein the plurality of 
wire leads are transferred; and one of the sidewalls 
of the trough means having an opening therein ad 
jacent said holding assembly, and said holding as 
sembly including ?xed jaw means and a plurality of 
independently operable vmovable jaws normally bi 
ased towards the ?xed jaw means, each of the mov 
able jaws normally engaging one of said plurality of 
wire leads of differing diameters; 

conveyor means including a plurality of clamp assem 
blies indexable from a ?rst position adjacent the 
second position of the transfer means past the plu 
rality of additional work stations to a second posi 
tion adjacent the discharge station, each of said 
clamp assemblies including a plurality of indepen 
dently operable movable jaws on holding assembly 
of said transfer means, the movable jaws on the 
transfer means and clamping means on the clamp 
ing assemblies being disposed in register with each 
other when said transfer means is in its ?rst posi 
tion to effect transfer of the wire leads from the 
transfer means to the conveying means. 

22. An apparatus to measure, cut and strip a pair of 
wire leads of differing diameters and lengths, and to 
apply terminals to the leading and trailing ends of each 
of said cut pair of wire leads comprising; 

cutting means operable to cut a pair of supply wire 
leads of differing diameters which extend away 
from a source of supply to form an additional pair 
of cut wire leads which still extend away from the 
source of supply, said pairs of cut and supply wire 
leads having opposed trailing and leading ends re 
spectively; 

stripping means operable to strip insulation from op 
posed trailing and leading ends to form bared trail 
ing and leading ends; . 

first terminal applying means operable to apply a pair 
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of terminals, one to each of the bared leading ends; 

feeding means operable to independently measure 
differing lengths of each of said pairs of wire leads 
which extend away from the source of supply and 
to feed the differing measured lengths of said wire 
leads past the cutting means after the pair of termi 
nals has been applied to the bared leading ends; 

transfer means including a pair of holding means and 
means to shift said pair of holding means as they 
hold a cut pair of wire leads between a ?rst position 
wherein the pair of holding means initially engages 
the cut pair of cut wire leads to a second position 
wherein the cut pair of wire leads are transferred, 
one of said pair of holding means engaging one of 
said cut pair of wire leads, and the other of said pair 
of holding means engaging the other of said cut 
pair of wire leads; 

endless conveyor means including a plurality of 
clamp assemblies mounted thereon, each clamp as 
sembly being movable from a ?rst position adja 
cent the second position of the pair of holding 
means to a second position where cut pairs of wire 
leads are discharged, each of said clamp assemblies 
including a pair of clamping means, the pair of 
holding means on the transfer means and the pair 
of clamping means on one of the clamping assem 
blies being disposed in register with each other 
when said transfer means is in its second position 
and said one clamping assembly is in its ?rst posi 
tion to effect transfer of the pair of wire leads from 
the transfer means to the clamping assembly, one 
clamping means engaging one of said pair of cut 
wire leads, and the other clamping means engaging 
the other of said cut pair of wire leads, and 

second and third terminal applying means disposed 
adjacent said endless conveyor means and operable 
to apply terminals to said bared trailing ends, said 
clamp assemblies moving past said second and 
third terminal applying means as they move from 
their first position to their second position, said 
endless conveyor means presenting the bared trail 
ing end of one of the pair of wire leads to the sec 
ond terminal applying means for application of a 
terminal to said bared trailing end, and the endless 
conveyor means also presenting the bared trailing 
end of the other of said pair of wire leads to the 
third terminal applying means for application of a 
terminal to the bared trailing end of said other of 
said pair of wire leads. 

* >|< * * * 


