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1 
TERMINAL MACHINE AND METHOD OF 

TERMINATING LEAD‘ WIRES 

BACKGROUND 

The present invention relates to forming lead wire 
terminations and more particularly to a method and ap 
paratus for forming a terminal around lead wires which 
are to be connected and then fusing the terminal and 
the wires together. ' ' . 

Various techniques have long been known for form 
ing lead wire terminations. There has developed re 
cently great interest in the use of mechanical connec 
tors (crimp connectors) that cut through lead wire in 
sulation suf?ciently to make electrical contact with he 
conductor. Since the crimp requires application of ex 
tremely high pressure, this type connector has been re 
stricted to use with copper or other high strength wire 
of such diameter to withstand the inherent shearing 
forces resulting during crimping. Efforts are being 
made to develop complex pressure control systems to 
extend the crimp connector use to including soft mate 
rials, such as aluminum and its alloys. Another ap 
proach is disclosed in U.S. Pat. No. 3,636,61 1, in which 
the terminal is crimped under extreme pressure within 
the con?nes of a die cavity. 
However, a wide variety of technical problems re 

main to be solved when using mechanical crimping 
techniques. Since the connection is made by cold 
‘crimping metals, all parts remain within their elastic 
limits so that the terminal, upon application of heat or 
current, tends to withdraw to its original condition. If 
the heating of parts is cyclical there is a tendency for 
the contacting surfaces to separate, thus undermining 
the electrical and mechanical properties of the connec 
tion. Furthermore, in joining magnet wire the orienta- ' 
tion or location of the wires within the clip must be pre 
cise or severing or mechanical weakening of the 
smaller wires can result. Speci?cally, when inserted 
into the depression between the two rollers is rollers 
during a coin wrapping operation. This apparatus and 
its procedure of forming and fusing the clip are not free 
from problems. Because one of the electrodes com 
prises the clip support, the adjacent components must 
be made of non-conducting (phenolic or ceramic) ma 
terial. Movement of the electrode and clip forming de 
vices into and out of the work zone may chip or wear 
the edges thereof causing maintenance problems and 
possibly interference with the electrical connection. 
Also, the action to form the clip is complex requiring 
several strokes to fold the free ends into a tubular shape 
around the lead wires and the machine is limited to 
front insertion of wiresand cannot make an “opposed” 
connection. ' I 

SUMMARY OF INVENTION 

It is a primary object of the present invention to pro 
vide a new and improved terminal fusing machine that 
solves the foregoing problems and avoids the above dis 
advantages in the art. Furthermore, it is an object of the 
present invention to provide a new method of fusing a 
wire terminal and enclosed leads so as to enhance the 
electrical and mechanical properties of the termina 
tion. ' 

Brie?y, the machine according to present invention 
includes an upper assembly that forms a severed piece 
of stock material into a U~shaped terminal by means of 
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2 
a pair of opposed guides and a central ram which car 
ries the terminal down onto two or more wires placed 
in alignment with a die cavity. The ram drives the ter 
minal home into the die cavity which turns the free legs 
of the terminal inward and upward to enclose the lead 
wires. 
Thereafter, in accordance with one aspect of the in 

vention, the upper assembly withdraws upward and the 
die plate bearing the die cavity withdraws downward . 
leaving the terminal and enclosed wires in free space. 
A pair of opposed electrodes, aligned in a direction 
preferably perpendicular to the axis of the upper as 
sembly, move into the space previously occupied by the 
die cavity to fuse the terminal on application of cur 
rent, heat, and pressure. Thereafter, the electrodes 
withdraw and the die plate returns to its zero or read 
position. ‘ ' 

According to another aspect of the invention the ter 
minal and lead wire configuration fter the terminal is 
formed about the lead wires is elongated in pro?le in ' 
the direction extending toward the opposed pair of 
electrodes. Accordingly, when the electrodes come to 
gether about the terminal and lead wires, then heated 
to their plastic state, are pressed so that the respective 
surfaces contact as much as possible and the terminal 
and lead wire con?guration pro?le elongates in a direc 
tion perpendicular to the initial pro?le elongation. Fur 
thermore, the electrodes are provided with spaced por 
tions to permit a small amount of terminal material to 
?ow outward from the aligned direction of the elec 
trodes, thereby providing a greater pressure to the sur 
faces being fused. 
Another aspect of the invention is that the dimension 

of the electrode surface that contacts the terminal is 
smaller than the aligned terminal dimension, thereby 
permitting the end of the terminal to ?are. 
Other and further objects of the present invention 

will become apparent with the following detailed de 
scription of the invention taken in view of the ap 
pended drawings in which: ' 
FIG. 1 is a front elevation view of a terminal machine 

according to the invention; 
FIG. 2 is an enlarged fragmentary view of a portion 

of FIG. 1 depicting the stock serration wheel and drive 
mechanism; 
FIG. 3 is an enlarged sectional view taken along the 

line 3-—3 of FIG. 2 depicting the serrating wheels; 
FIG. 4 is an enlarged section along line 4—4 depict 

ing the stock in section; ' 
FIG. 5 is a sectional view along line 5—5 of FIG. 2 

showing the stock drive mechanism; 
FIG. 6 is a side elevational view along line 6—-6 of 

FIG. 1 with parts enlarged and in section; 
FIG. 6-A is a front sectional view of FIG. 6 taken 

along the broken line 6a—6a ‘of FIG. 6; 
FIG. 7 is a longitudinal sectional view similar to FIG. 

6, with various parts in moved positions; 
. FIG. 7-A is a front elevation view of FIG. 7; 
FIG. 8 is an exploded perspective view of parts shown 

in FIGS. 6 and 7 with certain parts rotated 90° for clar 
ity of illustration; 
FIG. 9 is an enlarged plan section along the lines 

9—-9 of FIG. 6-A; 
FIG. 10 is a fragmentary enlarged portion of the op 

erating station of FIG. 1; 
FIG. 11 is a plan section taken along line 11-11 of 

FIG. 1; " 
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FIG. 12 is a front elevation view of FIG. 11; 
FIG. 13 is a transverse section view taken along line 

13-13 of FIG. 12; ‘ 

FIGS. 14 through 20 are diagrammatic views showing 
the steps of operation of the embodiment of FIGS. 1 
through 13 and certain steps of the method of the in 
vention; - 

FIG. 21 is a plan section along line 21-21 of FIG. 
20; 
FIG. 22 is a view similaryto FIG. 21 of a modi?cation 

of the present invention capable ofjoining ends of two 
leads fed from the front'and back of the fusing station. 

DETAILED DESCRIPTION 

With reference to FIG. 1 terminal fusing machine, 
according to the invention comprises a stationary up 
port frame 10 mounting a terminal forming and fusing 
assembly 12 having a terminal forming and fusing sta 
tion generally indicated at 14 formed by the lower ter 
minal guide and electrode assembly 16 and an upper 
terminal forming and ram assembly 18. Frame 10 also 
carries the mechanical drive and gear box mechanism 
generally indicated as 20 and the electrode power cir 
cuits 22. Timing control circuits 24 are also provided 
to control application of the fusing current in time rela 
tion with the movement of various parts as further de 
scribed below. Further circuits may be provided at 24 
that automatically test for the quality of the electrical 
connection made at the fusing station 14 and to gener 
ate a. reject alarm for any termination that fails to meet 
predetermined standards. The mechanical drive and 
gearing arrangement 20 (which may be driven by an 
electric motor and ?ywheel), the power circuits 22 and 
the control circuits 24 are known in the art or may be 
con?gured without the use of invention and further de 
scription thereof is not considered necessary for a full 
understanding of the present invention. 
Also supported on frame 10 is a rotating reel 26 of 

stock ribbon made of copper steel alloy or other suit 
able material for forming into and functioning as a lead 
terminal. Disc 26 is mounted for rotation at axle 30 that 
is supported ultimately to ?xed frame 10. Ribbon 28 is 
fed by a stock feed assembly 32 through a stock guide 
channel 34 which communicates with the upper assem 
bly 18 as further described below. 

In operation, an operator places two or more insu 
lated and/or uninsulated leads intended to be joined in 

1 an electrical termination into the terminal forming and 
fusing station 14 and operates a foot pedal or other 
suitable mechanism to activate the control circuits to 
initiate the terminal forming and fusing operation. 
Upon actuation, the upper assembly 18 shears a prede 
termined length of stock from the exposed end thereof 
extending into the assembly 18 and forms a .U-shaped 
staple or clip facing towards the bottom assembly 16. 
Assembly 18 carries the clip toward bottom assembly 
18 where the-legs of the clip engage ,a die plate that 
turnsv them inward about the leads. Once the clip is 
closed in a staple shape about the leads, the ram mech 
anism of assembly 18 and die plate of assembly 16 with 
draw from the terminal orming station 14 leaving the 
terminal and enclosed leads in free space for engage 
ment by a pair of opposed electrodes in assembly'l6 to 
fuse the terminal and lead assembly under controlled 
pressure and temperature conditions. The‘ leads may be 
insulated or uninsulated, solid or stranded wire as de 
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sired inasmuch as the fusing operation by the elec 
trodes will burn away the insulation to enhance the 
electrical integrity of the connection. Furthermore, fu 
sion of the terminal parts by the electrodes causes the 
various parts to lose metallic memory so hat deterio_ 
ration of the mechanical properties of the termination 
does not evolve. Further description of the bene?ts and 
advantages of fusing electrical terminals, in general, ap 
pear in “Commutator Fusing” by Allan Warner, LE 
.E.E., Pub. No. 69C 33—EI, Paper No. 71(338 EI-34, 
Sept. 20, 1971; ' 

After the fusion step is completed the electrodes in 
assembly 16 withdraw and the stock feed assembly 32 
feeds a predetermined length of ribbon 28 into the 
upper assembly 18. The operator removes the com 
pleted terminal, releases the. foot pedal, and the appa 
ratus is ready for the next termination. 
With reference'to FIGS; 2 through 5, the stock drive 

assembly 32 comprises a pair of stock drive wheels '34 
and 36 each mounted to a respective drive shaft 38 and 
40. A pair of pinion gears 42 and 4-4 are provided each 
respectively held to drive shafts 38 and 40 by pins 46 
and 48. Shaft 38 is mechanically coupled by any suit 
able means (not shown) to themechanical drive and 
gearing assembly 20 such that shaft 38 is rotated 
through 360° in the counter-clockwise direction when 
viewed in FIG. 2. Simultaneously therewith gears 42 

' and 40 rotate shaft 40 and drivewheel 36 in a clock 
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wise direction as seen in FIG. 2 and also through one 
complete revolution. Wheels 34 and 36 are shaped so 
that they both engage stock 28 therebetween for ad 
vancing the same only when and for a duration deter 
mined by the length of are 37 on drive wheel 36. The 
length of this arc 37 is generally equal to the amount 
of stock intended to be fed through guide channel 34 
into assembly 18 and the start of stock feed is depen 
dent upon the relative angular settings or relationship 
between wheels 34 and 36. 
A stock serration assembly 50 is provided just ahead 

of the drive wheels 34 and 36 and serves to impart 
rounded ridges or serrations within the plane of stock 
generally indicated as in FIG. 4. Assembly 50 com 
prises a pair of continuous serration imparting rollers 
52 and 54 contiguously oriented in a plane perpendicu 
lar to the plane of ribbon 28. Roller 52 is rotatably 
mounted on pin 53 secured in block 55. Block 55 is 
seated within housing 56 better seen in FIG. 3. Also 
seated within housing 56 is block 57 securing pin 58 
acting as an axis for roller 54. Block 57 isrpressed 
against the stock in alignment with roller 52 to a pres 
sure pre-determined by the setting of the pressure bolt 
assembly 59 pressing against wall 60 which is ?xed rela 
tive to housing 56. ‘ 

The stock material can comprise any suitable mate 
rial such as copper, rich brass,‘ stainless steel or nickel 
alloy. One example of a width for stock 28 is 0.150 
inches. 
Turning now to FIGS.‘ 6 through. 8, upper assembly 

18 includes a housing casting 62 ?xed relative to the 
stationary frame 10. Housing 62 comprises an upper 
cavity 64 housing an eccentric drive assembly 66 and 
a lower guide slot 68 housing an anvil assembly 70 fur 
ther described below. Housing 62 also includes an elon 
gated rightblock 72 that cooperates with the housing 
front cover 74 to form a vertical slide way for the guide 
carrier assembly 76 and the ram assembly 78. A cutting 
block 80 is mounted to housing 62 contiguous to the 
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bottom of the slide way and is provided with a cutting 
guide portion 82 that extends into the path of the bot 
tom of the slide way. Block 80 is further provided with 
a stock feed channel 84 better seen in FIGS. 6A and 7A 
which hannel communicates with channel 34 of FIG. 2 
to receive the stock ribbon 28 and which hannel 84 
feeds the stock through its outlet port 86 across the 
plane of the slide way. > 

The eccentric assembly 66 is driven by shaft 88 
which is coupled to the mechanical drive and gear box 
assembly 20 and which shaft 88 upon actuation rotates 
clock-wise'in FIGS. 6A and 7A through about 180° and 
then rotates counterclockwise to its ?rst position. As 
sembly 66 includes a drivewheel 90 mounted coaxially 
with shaft 88 and a drive pin 92 offset from the axis of 
wheel 90 and offset above the same a predetermined 
distance along the axis of the slide way. Ram assembly 
78 is held in the slide way for. vertical reciprocation and 
is driven by the ram drive link 94 having a top opening 
96 seating drive pin 92 and a bottom hole 98 seating 
pin 99 fixed to‘ the ram assembly 78. Guide carrier 78 
is also held for» vertical reciprocation within the slide 
way by cover 74 and housing 62. Guide carrier 76 is 
driven by the guide carrier link 97 having a bottom hole 
95 receiving pin ‘92 and a top hole 93 receiving pin 91 
which is secured to carrier 76. Y _ 

The bottom of carrier 76 forms a pairv of mounting 
channels 11 and 13 which receive and have secured 
therein left and right guides 15 and 17 respectively. 
Right guides 17 includes an elongated vertical channel 
19 having a pro?le complimentary to the pro?le of ex 
tendingportion 82 of cutting block 80, such that the 
bottom face of guide 17 acts as a cutting surface in co 
operation with the bottom surface of port 86 of cutting 
block 80. Guides 15 and 17 are further provided with 
inward facing channels 21 and 23 serving to receive 
ram 25 of assembly 28. I 

As better seen in FIGS. 6 and 7 anvil assembly 70 is 
mounted for rotation on pin 27 and is spring biased by 
spring 29 against stop 31 of housing 62. In this position 
(FIG. 6) anvil 31 extends into the slide way in align 
ment with the bottom face of ram 25. Assembly 70 fur 
ther comprises a ?ipper or cam surface 33 that extends 
into the slide way in alignment with the bottom face of 
ram 25. Assembly 70 further comprises a ?ipper or 
cam surface 33 that extends into the longitudinal plane 
of left guide 15. Guide 15' is provided with shoulder 35 
that engages ?ipper 33 upon the downward movement 
of assembly 76 so as to orce assembly 70 clockwise 
against spring 29 thereby withdrawing anvil 31 from 
the plane of the slide way, better seen in FIG. 7. 

In operation, stock is fed through channel 84 until a 
pre-ditermined length protrudes from port 86 across 
and just above anvil 31. This ‘stock may be in the ready 
position as a result of the last step of the operation from 
the previous actuation of the equipment. Upon actua 
tion of assembly 18, drive 90 begins to rotate from its 
position shown in‘ FIG. 6 so as to drive the ram and 
guide carrier assemblies through links 94 and 97 re 
spectively. By reason of the respective angular starting 
positions of these links and their relation to pin 92 and 
the axis of drive 88, guide carrier 76 has a greater initial 
downward travel per degree of rotation of disc 90 than 
does ram assembly 78. On the other and, as shaft 88 
nears its 180° half-cycle, ram assembly 78 has a greater 
downward movement than guide carrier 76 per'degree 
of rotation of 'drive wheel 90. Accordingly, the action 
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6 
between FIGS. 6A and 7A is that guides 15 and 17 ?rst 
lower to sever the end of ribbon 28 that extends within 
the slide way and continue downward to force the ends 
of the cut ribbon downward about either side of anvil 
31 before any appreciable downward movement is 
made by ram 25. An assembly 76 continues its down 
,ward movement shoulder 35 engages ?ipper 33 to drive 
anvil 31 out of the plane of the slide way leaving the U 
shaped terminal segment vsecure between left and right 
guides 15 and 17. After the segment has been forced 
into the die about the leads in a manner further de 
scribed below, assemblies 76 and 78 begin to withdraw 
up the slide way by reason of the reverse rotation of 
shaft 88 and continue until all parts return to their zero 
or ready positions depicted in FIG. 6. 
The bottom assembly 16 (FIGS. 11, 12, and 13) 

comrpises a terminal orming die assembly 41 mounted 
for vertical reciprocation on frame 10 and positioned 
in vertical alignment withlram 25. The die assembly 41 
includes a die plate 43 having an upstanding cavity and 
said die plate is removably mounted to a die plate car 
riert45 further described below. A cutter blade 47 is re 
movably carried on cutter carrier 49 mounted for inde 
pendent vertical reciprocation behind die plate carrier 
45. A pair of guide blocks 51 and 53 are provided in 
?xed relation to frame 10 to act as a slide way for the 
carriers 45 and 49. In the event it is intended to join 
leads entering from‘the front and rear of die plate 43, 
cutter 47 is merely removed so that no cutting takes 
place upon' upward movement of cutter carrier 49. 
Lead guide plate 111 is ?xed to frame‘ 10 and serves ‘to 
close the front face of carrier 45 to retain pin 61 and 
also has an upper portion provided with a V-shaped 
notch 113 in alignment with the die cavity. Notch 113 
indicates to the operator where to place relative to die 
cavity 43. 
As better seen in FIG. 12 a cam plate 55 mounted for 

horizontal reciprocation is provided with die cam slot 
57 and cutter cam slot 59. Carriers 45 and 49 are sup 
ported by pins 61 and 63 respectively which in turn are 
held in rollers 65 and 67 respectively riding in cam lots 
57 and 59 respectively. In the zero or staple forming 
position, cam plate 55 has the position as shown in FIG. 
12 which positions die carrier 45 in its operating (staple 
forming) position. Upon leftward displacement of plate 
55, roller 67 is displaced upward by cam slot 59; how 
ever, roller 65 remains at the‘ same level by reason of 
the horizontal configuration of slot 57. This leftward 
movement of plate 55 is sequenced with ram 25 coming 
to its lowermost position. Accordingly, cutter blade 47 
moves upward to sever the exposed lead ends in coop 
eration with the back face of ram 25 acting as a cutting ' 
surface. Thereafter, plate 55 is withdrawn to the right, 
thus lowering carrier 49 to the position shown in FIG. 
12. However, plate 55 continues to the right so that 
carriers 45 and 49 are lowered under the control of 
cam slots 57 and 59. In this way, die plate 43 and cutter 
47 are withdrawn (lowered) from the forming and fus 
ing station as ram 25 and guides 15 and 17 are with 
drawn inthe upward direction, as described below. 
Movement of plate 55 is controlled and actuated by 

rocker arm 69 driven by the drive and gearing arrange 
ment 20 by way of any suitable mechanical coupling to 
arm 69. Arm is in turn coupled to plate 55 by linkage 
71, the length of which is adjusted by adjusting nuts 73. 
A pair of electrodes 75 and 77, initially positioned 

spaced from and on either side of the staple forming 
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station, are removably mounted to respective left and 
right electrode slide carriers mounted for horizontal re 
ciprocation on frame 10. As can be seen in FIGS. 10, 
11, and 12, the electrodes 75 and 77 are aligned and 
movable in a common plane‘ with the die plate 43 and 
ram 25; however, the electrode movement is aligned 
through the operating position of die cavity of plate 43 
and in their non-operating positions the electrodes are 
spaced on opposite sides of the operating position or 
die plate 43. It can be seen that the electrodes are ar 
ranged for horizontal movement while the ram and die 
plate are arranged for vertical movement, all within a 
common plane. Each electrode has four electrode sur 
face, a new surface is available simply by rotating the 
electrode 90°. Each electrode is made of any suitable 
material. If the ribbon 28 is of low resistant material 
(such as copper), the electrodes should be of high esist 
ance, and if the ribbon is of high resistant material, the . 
electrodes should be of low resistant material. For pur 
poses of the present example, a high resistant electrode 
will be assumed. Horizontal movement of slide 79 is 
controlled by slide block 83 coupled to slide 79 and 
having a slot 85 receiving pin 87 of an eccentric drive 
wheel 89. Slide 81 is coupled to a rear slide block 101 
having slot 103 receiving a second pin 105 of the ec 
centril drive 89. Electrode pressing force during the fu 
sion step is controlled by'adjustment of the nuts 107 to 

‘ adjust the initial spring bias on the connecting link 109. 
Fixedly coupled to slide block 101 is contact switch s 
that controls application of fusing current. Eccentric 
drive 89 is actuated by drive shaft 107 coupled to the 
drive gearing arrangement 20 by any suitable means 
(not shown). Upon actuation, eccentric drive 89 is ?rst 
rotated in the counter-clockwise direction (FIG. 12) to 
drive electrodes 75 and 77 together to pressure the sta 
ple and leads together in the manner described below. 
After a predetermined pressure is. built ,up on link 
spring 101, switch s closes upon contact with the 
through rod R. At the appropriate time interval fusing 
current is applied to the electrodes under control of the 
timing and control circuits 24. Upon completion of the 
fusion step, drive 89 rotates, clockwise to withdraw 
electrodes 75 and 77 to the position shown in FIG. 12. 
Rocker arm 69 then actuates to bring the die plate 43 
into the terminal forming station to its ready position 
as shown in FIG. 12. 

With reference to FIG. 10 and FIGS. 14 through 21 
prior to actuation the respective parts have the position 
shown in FIG. 14 but upon actuation left and right 
guides 15 and 17 lower 'to ever the forward exposed 
end of stock 28 and continue downward to press the 
severed portion 28a into staple-shape about anvil 31, 
better seen in FIG. 15. With reference to FIGS. 15 and 
16, ram 25 follows in behind the movement of guides 
15 and 17 as the assembly lowers. As movement con 
tinues, the shoulder on guide 17 engages ?ipper 33 to 
withdraw anvil 31 from the slide way. The ram and 
guide assembly continues downward until guides 15 
and 17 nearly abut the top surfaces of die plate 43 with 
a separation, for example, of 0.002 inches. However, 
ram 25 continues its relative movement downward 
driving the freeends of staple 28a into engagement 
with the curved side and bottom portions of the die 
cavity. At this time outward movement of the side por 
tions of terminal 28a is con?ned by guides 15 and 17. 
Ram 25 continues until the position shown in FIG. ,17 
is reached at which terminal 28a has been closed and 
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pressed about the lead wires generally as shown. It 
should be understood that the terminal and wire assem 
bly at this point has no'practical value as a ?nal termi 
nation. 

It trimming is desired, cutter moves up the back face 
of die plate 43 and severs the wire against the back face 
of ram 25. See FIG. 18.. V 

Thereafter, ram 25 and guides 15 and 17 withdraw 
upward and die plate 43 and cutter carrier withdraw 
downward leaving the terminal and leads free to re 
ceive the electrodes. Note that the general pro?le of 
the terminal and lead con?guration'is elongated in the 
horizontal plane (FIG. 19) prior to the fusion step. As 
electrodes 75 and 77 come together about the terminal, 
the application of fusing current and heat burns off in 
sulation to at least the extent necessary for a good elec 
trical connection and heats the terminal and lead wires 
to their plastic state. As fusion begins, the ridges of sta~ 
ple 28a serve to concentrate heat as current passes 
through the terminal 28a. The heat concentration is ap 
plied by the ridges to the insulation to enhance burning 
the same to expose the ridge to the metallic wire. As 
pressure is applied, the ridges engage the wire to heat 
and conduct current internally to the wire. Another 
function of the ridges is that during the fusion step they 
are driven into the soft surface of the wire when the lat 
ter is in its plastic state. Upon cooling and hardening of 
the wire and staple, the ridges enhance the mechanical 
integrity of the termination by assisting all the fused 
surfaces in resisting a longitudinal displacement be 
tween the terminal and'the wire. . 

During fusion, application of electrode pressure 
squeezes the terminal and leads in the direction along 
its formerly elongated pro?le so as to recompress the 
internal leads and terminal along a new pressure direc 
tion. Pressure and heat continue causing the terminal 
to take an elongated vertical pro?le, better seen in FIG. 
20. To obtain the greatest ef?ciency upon application 
of pressure, spaces are provided between the elec 
trodes to permit formation of a minor amount of flash 
generally indicated at 120 and 122. Also, the contact 
ing surfaces of the electrodes are arcuate to direct the 

' forces toward a common center zone. 
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As better seen in FIG. 21 the thickness (e.g., 0.09 
inches) of the electrode that makes contact withthe 
terminal is less than the thickness of the terminal. Fur 
thermore, the electrodes engage the terminal at the 
free ends of the enclosed leads thus permitting the 
other end of the terminal to ?are as at 124. This is de 
sirable inasmuch as the ?are 124 permits spreading of 
the leads for extension in different directions without 
having the terminal edge cut or tear the lead insulation 7 
or surface. . 

During the fusion step automatic testing circuits 
within the control circuit 24 automatically conduct a 
test by sensing secondary current. This test may indi 
cate the nature or quality of the material being fused, 
the time for application of peak current and the change 
in electrode quality so that if the properties of secon 
dary current fall below prescribed limits, an alarm 
sounds to indicate that corrective maintenance or steps 
should be taken. a 

In the event an opposed connection of wires is to be 
made, electrodes 77 and 75 are replaced by electrodes 
128 and 130 of FIG. 22. These electrodes are shaped 
to contact the terminal 28a in the central region so as 
to fuse the enclosed wires and terminal 28a thereat. 
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This causes terminal 28a to ?are at its forward and rear 
ends generally as shown. As described above, cutter 47 
is removed when this type of connection is made. Note 
also that the alignment and movement of parts in upper 
assembly 18 and lower assembly is in a common (verti 
cal) plane facilitating operator access on both sides of 
this plane for wire insertion. 

It is apparent that the method and apparatus accord 
ing to the present invention affords great bene?t in 
making wire insulated and uninsulated terminations 
and can accomodate aluminum, steel copper alloys, or 
any other material of wire, in any size or combination 
of sizes (e.g. from No. 45'through 150 thousandths or 
larger diameter), desired to be joined. It is also appar 
ent that various modi?cations can be made to the 
herein disclosed examples ‘of the present invention 
without departing from the spirit and scope thereof. 
Any con?guration of terminal can be accommodated 
by proper selection of the contacting electrode surface. 
What is claimed is: 
l. A terminal fusing apparatus having a frame and 

comprising a pair of electrodes, a die plate having an 
open die cavity to receive two or more wires when in 
an operating position relative to said frame, a ram 
means aligned with the die cavity for carrying a U 
shaped portion of terminal material toward said cavity 
with the legs of the U-shaped portion extending toward 
the forming surface of the die cavity and including a 
ram to drive the legs into said cavity to engage the 
forming surface of said cavity to form the terminal 
about the wires, and means to withdraw said ram means 
and die plate away from the die cavity operating posi 
tion after the terminal is formed about the wires but be 
fore application of electrode current, and means for 
moving the electrodes to the operating position of the 
die cavity after said ram means and die plate are with 
drawn to apply heat, current and pressure tothe termi 
nal and enclosed wires thereby bonding the contacting 
surfaces thereof. 

2. An apparatus set forth in claim 1, wherein the ram 
means and die plate are aligned and are movable in a 
common plane, and the electrodes being aligned 
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through the operating position of the die cavity and are 
movable in said common‘plane, and said electrodes 
being spaced from each other on opposite sides of the 
operating position of the die cavity. 

3. An apparatus as set forth in claim 2 wherein the 
electrodes are movable along a path generally perpen 
dicular to the travel path of said die plate. 

4. An apparatus as set forth in claim 1 wherein the 
ram means and die cavity are shaped to form the termi 
nal and enclosed lead con?guration in a pro?le elon 
gated in a direction aligned with the electrode move 
ment path and the terminal contact surfaces of the 
electrodes are shaped tojpress the terminal and wires 
into a con?guration elongated generally perpendicular 
to the ?rst mentioned direction of elongation. 

5. An apparatus accordingto claim 4 wherein means 
are provided to move the electrodes toward each other 
to a predetermined spacing to permit a portion of the 
softened terminal to extend into the inter-electrode 
space thereby to increase the pressure on the enclosed 
wires and inner surfaces of the terminal. 
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6. An apparatus as set forth in claim 4 wherein the 
electrode contacting surfaces are shaped to press the 
terminal and wire con?guration to a progressively nar 
rower dimension relative to the distance from at least 
one of the open ends of the terminal. 

7. An apparatus as set forth in claim 6 further com 
prising cutter means for trimming lead portions extend 
ing beyond the back plane of the die cavity and said 
electrode contacting surfaces'being shaped to press the 
terminal with the narrow dimension nearer the terminal 
end thereof. ' y 

8. An apparatus as set forth in claim 6 wherein the 
contacting electrode surfaces are shaped to press the 
terminal and wire configuration in the central region of 
the terminal and to permit the ends of the terminal to 
remain ?ared at both ends thereof. 

9. An apparatus as set forth in claim 1 comprising a 
guide ?xed to the frame and having a notch to index 
and support the wires relative to he die cavity operating 
position. 


