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[57] ABSTRACT 

A plurality of terminals are notched, sheared and formed suc 
cessively and simultaneously from a blank metallic strip. A 
plastic bobbin is located adjacent to a final forming and insert 
ing station where the terminals are inserted into associated 
openings of prepositioned bobbins. Facilities are provided for 
gripping and carrying the successively and simultaneously 
notched, sheared and formed terminals during the insertion of 
the terminals into the bobbins and for holding the facilities in a 
withdrawn position during a period when the bobbins, with the ' 
inserted terminals, are withdrawn from the final forming and 
inserting station. 

7 Claims, 10 Drawing Figures ' 
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METHODS OF FORMING AND ASSEMBLIING ARTICLES 
WITH A SUPPORT 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to methods of forming and assembling 

articles with a support and particularly relates to‘methods of 
forming successive terminals from a blank strip and inserting 
the terminals into a prepositioned bobbin at a ?nal forming 
station. ' 

2. Description of the Prior Art 
In the manufacture of bobbins having inserted terminals, 

the bobbins are molded with openings for subsequently receiv 
ing portions of the terminals to be supported within the bob 
bin. Frequently, the portions of the terminals, which are in 
serted into associated openings of the bobbins, are scored or 
barbed in some way to facilitate the retention of the terminals 
with the bobbins after the terminal portions have been in 
serted into the associated openings. . 

Generally, the openings of the bobbins which receive the 
terminals are relatively small and the terminal insertion opera 
tion is necessarily a delicate and tedious procedure. Hence, 
the terminals are usually formed by a stamping and forming 
operation and are then transferred to an assembly station 
where the individually formed terminals must be handled and 
inserted into the associated openings of the bobbins. 

In the assembly of larger type terminals with supporting car 
riers, the size of the terminals permit a continuous forming 
and inserting operation utilizing a single press wherein the 
con?guration of the portions of the'terminals, which are as 
sembled with the supporting carrier, is suf?ciently large to 
withstand any substantial forces which may be exerted upon 
the terminals when the terminals are clinched and assembled 
with the supporting-carrier. In addition, the larger size of the 
terminals permits larger openings in the supporting carrier for 
receiving the portion of the formed terminals which is to be 
clinched thereto. ~ _ 

When the relatively small terminals are assembled with as 
sociated bobbins, the assembled product must vbe handled 
delicately in withdrawing the product from the assembly ap 
paratus so that the terminals are not damaged during the 
withdrawal period. If the terminals are formed‘in a varying 
con?guration, for example, an L-shaped con?guration, the 
facilities required for inserting the terminal into the associated 
openings of the bobbins must be retracted in such a way that 
the completed bobbin and terminal assembly can be removed 
from the assembly apparatus without damage to the terminal 
con?guration. ' 

Consequently, a need exists for methods of and apparatus 
for performing a continuous successive series of operations 
wherein relatively small terminals are produced and portions 
of the manufactured terminals are inserted into comparatively 
small openings in a support carrier such as a bobbin. ' ' 

SUMMARY OF THE INVENTION 

It is, therefore, an object of this invention to provide new 
and improved methods of forming and assembling articles 
with a support. 1 

Another object of this invention is to provide new and im 
proved methods of manufacturing terminals of a varying con 
?guration and assembling portions of the manufactured ter 
minals with associated bobbins. ‘ 

Still another object of this invention is to provide new and 
improved methods of forming successive tenninals from a 
blank strip and inserting portions of the successively formed 
terminals into associated openings of prepositioned bobbins. 
A further object of the invention is to provide new and im 

proved methods of forming successive terminals and inserting 
portions of the successively formed terminals into associated 
openings of prepositioned bobbins to form a bobbin and ter 
minal assembly and for maintaining terminal inserting facili 
ties in a retracted position so that the bobbin and terminal as 
sembly can be withdrawn from the assembly area. 
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2 
A method of inserting formed articles into a support em 

bodying certainprinciples of the invention may include the 
steps of forming the article in selected portions of a stock 
strip, with the article attached to skeleton portions of the strip, 
moving a gripping means into engagement with at least por 
tions of the formed article, severing the article from the 
skeleton portions of the strip, assembling at least portions of 
the formed grippedarticle with associated portions of the sup 
port at an assembly area and controlling the gripping means to 
release the gripped portions of the article and to withhold the 
means in a position for precluding movement, of the means 
toward adjacent portions of the article so that the article may 
be withdrawn from the assembly area without damage thereto. 

BRIEF DESCRIPTION OF THE DRAWINGS ' ' 

Other objectsand advantages of the present invention will 
be apparent from the following detailed description when con 
sidered in conjunction with the accompanying drawings in 
which: 

FIG. 1 is a perspective view showing a bobbin having ter 
minals assembled therewith; 

FIG. 2 is a perspective view showing the con?guration of 
one of the terminals with ‘portions thereof aligned with an as 
sociated opening of the bobbin; 

FIG. 3 is a sectional view showing generally a progressive 
punch and die for punching successive terminals in successive 
steps in a blank metallic strip and for inserting the terminals 

' intoa prepositioned bobbin in accordance with certain princi 
ples of the invention; I 

vFIG. 4 is a plan view showing the blank metallic strip having 
various successive stamped out portions for forming the ter 
minals; 

FIG. 5 is a perspective view showing a support for the bob 
bin during the assembly of the terminals with the bobbin; 

FIG. 6 is a partial sectional view showing the support for the 
bobbin in a retracted position and terminal inserting facilities 
of the punch and die; ' 

FIG. 7 is a partial sectional view showing the supported bob 
bin in a position to receive the formed insertable terminal; 
‘FIG. 8 is a partial sectional view showing the formed ter 

minal being inserted into the supported bobbin; 
FIG. 9 is a partial sectional view showing the inserting facili 

' ties positioned to facilitate the retraction of the support with 
the bobbin and assembled terminals, and 

FIG. 10 is a combined pneumatic and electrical diagram 
showing a system for controlling facilities used in a terminal 
inserting operation. 

DETAILED DESCRIPTION 

Referring now to FIG. 1, there is illustrated a bobbin, 
designated generally by the numeral 21, which includes a wire 
winding portion 22 having a ?ange 23 formed at one end 
thereof and a ?ange 24 formed at the opposite end thereof. 
The bobbin 21 is formed with an axial bore 26 for possible 
reception of a metallic core (not shown). A pair of projections 
27 and 28 extend from the outer wall of the ?ange 24 and are 
formed with ledges 29 and 31, respectively. A pair of terminal 
supporting shelves 32 and 33 extend from the ledges 29 and 
31, respectively. A pair of terminals, designated generally by 
the numeral 34, are assembled with the bobbin 21 so that 
wire-wrap ends 36-36 of the terminals extend in a direction 
parallel with the axis of the bobbin. 

Referring now to FIG. 2, there is illustrated one of the ter 
minals 34-34, which is substantially L-shaped in con?gura 
tion and includes the wire-wrap end 36, an intermediate por 
tion 37 and a lug 38. The lug 38 is formed substantially at a 
right angle with the planeof the intermediate portion 37. The 
wire-wrap end 36 and the intermediate portion 37 are substan 
tially in a common plane. A plurality of barbed locking tips 
39-39 are formed along opposite longitudinal edges of the 
lug 38. A wire-connection tab 41 is fonned integrally with a 
portion of one edge of the intermediate portion 37 at a right 
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angle thereto for facilitating the connection of a wire of a coil 
(not shown) which is wound onto the coil winding portion 22 
(FIG. 1) of the bobbin 21. An opening 42 is formed in each of 
the ledges 29 and 31 (FIG. 1) for receiving the lug 38 of the 
associated terminal 34. Each of the openings 42-42 conform 
structurally to the cross sectional con?guration of the lug 38 
of the terminal 34 but is slightly smaller dimensionally. Each 
of the lugs 38-38 of the terminals 34-34 are inserted into 
the associated openings 42-42 of the bobbin 21 wherein the 
locking tips 39-39 deform the inner walls of the associated 
openings and facilitate the locking of the lugs within the as 
sociated openings. 

Referring now to FIG. 3, there is illustrated a progressive 
punch and die, designated generally by the numeral 43, for 
forming the terminals 34-34 and assisting in the insertion of 
the lugs 38-38 into the associated openings 42-42 of the 
bobbin 21 which is positioned on a slidable support, 
designated generally by the numeral 44. The punch and die 43 
includes a die section mounting plate, designated generally by 
the numeral 46, which is positioned on a die shoe 47 and 
further includes a punch holder 48 located spacially above the 
die section mounting plate. Four guide posts 49-49 (two 
shown) extend upwardly from corner portions of the upper 
surface of the die shoe 47 and the upper ends thereof are in 
serted for sliding movement into associated guide post 
bushings 51-51 which are attached to the punch holder 48. A 
hydraulic press (not shown) controls the vertical movement of 
a rod 52 which is connected to the upper surface of the punch 
holder 48 to facilitate control of vertical movement of the 
punch holder. A die section 53 is attached to the upper sur 
face of the die section mounting plate 46 and beneath a punch 
retainer 54 which is attached to the underside of the punch 
holder 48. ‘ 

Successive portions of a ?at metallic stock strip, designated 
generally by the reference numeral 56, are advanced between 
the die section 53 and the punch retainer 54 by a conventional 
strip advancing device, designated generally by the reference 
numeral 57. As the metallic stock strip 56 is passed between 
the die section 53 and punch retainer 54, successive opera 
tions are performed on the strip to form the terminals 34-34 
(FIG. 2). It is noted that several operations are performed 
simultaneously on successive portions of the metallic stock 
strip 56 during each downward travel of the punch holder 48 
as controlled by the hydraulic press which is attached to the 
rod 52. 

Initially, a pair of punches 58-58 (one shown), which are 
supported by the punch retainer 54, punch a pair of transver 
sely aligned, aligning holes 59-59 (FIG. 4) in the metallic 
stock strip 56 along opposite edges thereof. After the punches 
58-58 punch the holes 59-59 into the metallic stock strip 
56, the punched out material and the lower ends of the 
punches moveinto associated openings 61-61 (one shown) 
formed in the die section 53. As the metallic stock strip 56 is 
passed through the punch and die 43, successive aligning pilot 
pins (not shown), which are supported by the punch retainer 
54, are inserted into the aligning holes 59-59 of the metallic 
stock strip to insure proper alignment thereof during the suc 
cessive punching, forming and inserting operations. 
A punch 62, which is supported by the punch retainer 54, 

cooperates with an opening 63 formed in the die section 53 for 
forming a punched out portion 64 (FIG. 4) in the metallic 
stock strip 56. A crimping tool 66, which is supported by the 
punch retainer 54, cooperates with another crimping tool 67, 
which is supported in the die section 53, for forming a pair of 
spaced, raised ribs 68-68 (FIG. 4) in the metallic stock strip 
56. A punch 69, supported by the punch retainer 54, 
cooperates with an opening 71 formed in the die section 53 for 
forming a notch 72 (FIG. 4) in the metallic stock strip 56. A 
punch 73, which is supported by the punch retainer 54, 
cooperates with an opening 74 formed in the die section 53 for 
forming a cutout 76 (FIG. 4) in the metallic stock strip 56. A 
punch 77, which is supported by the punch retainer 54, is 
formed with corner posts which extend downwardly from the 
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4 
underside of the punch. The punch 77 cooperates with an 
opening 78 formed in the die section 53 wherein the opening 
is formed to a con?guration which conforms to the con?gura 
tion of the corner posts of the punch to punch out portions 79, 
81, 82 and 83 (FIG. 4) ofthe metallic stock strip 56 and which 
are shown in cross section in FIG. 4. Referring to FIG. 4, it is 
noted that the terminals 34-34 have been substantially 
formed at this time and are retained with parallel, spaced, 
skeleton edge portions 85-85 of the metallic stock strip 56 by 
associated webs 84-84. 

Referring again to FIG. 3,.a shear form punch 86, which is 
supported by the punch'retainer 54, cooperates with a shear 

- form die 87, which is supported by the die section 53, to form 
the barbed locking tips 39-39 (FIG. 2) in the lugs 38-38 of 
the terminals 34-34. The upper end of a bending element 88, 
which is supported by the die section 53, extends normally 

‘ above the upper surface of the die section and is positioned for 
movement into an opening 89 formed in the punch retainer 
54. When the punch holder 48 is raised, the aligning pins, 
which are inserted into the aligning holes 59-59 (FIG. 4) of 
the metallic stock strip 56, cause the strip to be raised a sub 
stantial distance above the upper surface of the die section 53. 
The metallic stock strip 56 engages stripper plates (not 
shown), which are located in a ?xed position adjacent to the 
punch holder 48, to strip the metallic strip from the aligning 
pins. After the metallic stock strip 56 has been stripped from 
the aligning pins, the strip advancing device 57 advances the 
strip for the next series of notching, shearing and forming 
operations. 

During the period when the metallic stock strip 56 is ad 
vanced, the strip is normally in a raised position sufficient to 
permit the strip to pass over the upper end of the bending ele 
ment 88. Thereafter, when the punch holder 48 is lowered, the 
metallic stock strip 56 is aligned by the insertion of the alig 
ning pins into the associated aligning holes 59-59 formed in 
the metallic stock strip and the bending element 88 bends the 
wire connection tabs 41-41 upwardly. A bending element 
91, which is supported by the punch retainer 54, cooperates 
with an opening 92, which is formed in the die section 53, for 
bending the lugs 38-38 downwardly to complete the forming 
of the terminals 34-34 to the configuration as shown in FIG. 
2. ' 

The formed terminals 34-34, which are held by the 
skeleton edge portions 85-85 of the metallic stock strip 56 by 
the webs 84-84 (FIG. 4), are moved to a ?nal cutting and in 
serting station, designated generally by the numeral 93, where 
the formed terminals are severed from the webs and the lugs 
38-38 (FIG. 2) are inserted into the associated openings 
42-42 of the bobbin 21 which is positioned on the slidable 
support 44. A cutting and inserting member 94, which also 
functions as a gripping carrier pad, is attached to the punch 
retainer 54 and is located above a gripping carrier pad 96 
which extends through an opening 97 formed in the die sec 
tion 53. The underside of the carrier pad 96 is attached to a 
rod 98 which is controlled for vertical movement by an air 
cylinder 99. 

After the metallic stock strip 56 has been advanced to posi 
tion the formed pair of terminals 34-34 at the ?nal cutting 
and inserting station 93, the carrier pad 96 is raised so that the 
upper surface of the pad is positioned in engagement with the 
underside of the intermediate portion 37 (FIG. 2) and the 
wire-wrap end 36 (FIG. 2) of each of the formed terminals 
34-34. When the punch holder 48 is lowered, the cutting and 
inserting member 94 is lowered into engagement with the 
upper surface of portions of the terminals 34-34 so that the 
terminals are gripped and held between the cutting and insert 
ing member and the carrier pad 96 which cooperate to func 
tion as a gripping means. As the punch holder 48 continues to 
move downwardly, the terminals 34-34, which are held 
between the cutting and inserting member 94 and the carrier 
pad 96, are cut adjacent to the webs 84-84 (FIG. 4) to sever 
the terminals from the metallic stock strip 56. The severed ter 
minals 34-34 are then carried to a position adjacent to the 
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prepositioned bobbin 21 and the lugs 38-38 of the carried 
terminals are inserted into the associated openings 42-42 
(FIG. 2) of the prepositioned bobbin 21 by the cutting and in 
serting member 94 as the punch holder 48 continues to be 
moved downwardly. 

Referring now to FIG. 5, the slidable support 44 includes a 
slide 101, which is positioned for sliding movement on an ex 
tended shelf portion 102 of the die section mounting plate 46 
and between a pair of spaced guide rails 103 and 104 also 
located on the mounting plate. A pair of spaced pedestals 106 
and 107 are positioned on the slide 101 and are formed with 
arcuate notches 108 and 109, respectively, which form a nest, 
designated generally by the reference numeral 111, for sup 
porting the bobbin 21 on the slide. A portion of the ?ange 24 
of the bobbin 21 is positioned within a slot 112 which is 
formed in the pedestal 107 and the ?ange 23 of the bobbin is 
located on one side of the pedestal 106. A plunger 113 ex 
tends from a housing 114 and is spring-biased into engage 
ment with the ?ange 23 of the bobbin 21 so that the ?ange is 
urged toward the pedestal 106. Utilization of the spring-biased 
plunger 113 also insures that the bobbin 21 is properly posi 
tioned within the nest 111 of the slide 101 by locating the 
lower portion of the ?ange 24 of the bobbin against the for 
ward wall of the slot 1 12. 

Referring again to FIG. 3, there is illustrated a handle 116 
which is attached to a rearward portion of the slide 101 to 
facilitate manual control of the movement of the slide. In addi 
tion, a locking pin 117 is formed integrally with an enlarged 
knurled handle 118 and is normally located within a bushing 
aperture 119 located in the slide 101. A bushing aperture 121 
is located in the shelf portion 102 of the die section mounting 
plate 46 so that when the slide 101 is positioned properly for 
the insertion of the lugs 38-38 of the formed terminals 34 
34 into the associated openings 42-42 (FIG. 2) of the bobbin 
21, the bushing apertures 119 and 121 are aligned and the 
locking pin 117 is inserted into the aligned apertures to lock 
the slide in the proper position. 

Also illustrated in FIG. 3 is an electrical switch 122 which is 
controlled by an associated cam roller 123 which rides against 
the underside of the slide 101. A cam slot 124 is formed in the 
underside of the slide 101 and facilitates the control of the 
switch 122. The switch 122 controls the operation of the air 
cylinder 99 to facilitate movement of the pad 96. 

Referring again to FIG. 5, the cutting and inserting member 
94 is formed with a cutout portion 126 which provides 
clearance for the wire-connection tabs 41-41 when the 
member is lowered to sever the terminals 34-34 from the 
metallic stock strip 56 and further when the terminals are car 
ried toward and the lugs 38-38 are inserted into the as 
sociated openings 42-42 (FIG. 2) of the bobbin 21. The 
cutting and inserting member 94 is formed with a pair of 
spaced, cutting and inserting legs 127 and 128 which 
cooperate with spaced, opposed edges of upwardly turned 
ends 129 and 131, respectively, of the die section 53 to sever 
the terminals 34-34 adjacent the webs 84-84 (FIG. 4) im 
mediately prior to the inserting of the lugs 38-38 of the ter 
minals into the associated openings 42-42 (FIG. 2) of the 
bobbin 21. 
A pair of cutting members 132 and 133 are supported in the 

punch retainer 54 and cooperate with other edges of the up 
wardly turned ends 129 and 131, respectively, of the die sec 
tion 53 to sever a forward scrap skeleton portion 135 of the 
metallic stock strip 56 from the trailing portion of the strip. An 
air ejector (not shown) is activated when the forward scrap 
portion 135 of the metallic stock strip 56 is severed to eject 
the severed scrap portion away from the nest 111 so that the 
scrap portion is not ejected onto the bobbin 21 which is sup 
ported in the nest. 

Referring now to FIG. 6, initially the leading, formed pair of 
terminals 34-34 have been advanced to the cutting, and in 
serting station 93. The slide support 44 is in the retracted posi 
tion and the cam roller 123 is depressed so that the switch 122 
is closed. 
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6 
Referring now to FIG. 10, there is illustrated a combined 

pneumatic and electrical system, designated generally by the 
reference numeral 130, for controlling movement of the pad 
96. When the switch 122 is closed, an operating potential is 
applied to a coil 134 of a solenoid, designated generally by the 
numeral 136. When the operating potential is applied to the 
coil 134 of the solenoid 136, an associated plunger 137 is 
moved to the left to move a valve 138 to the left against the 
biasing action of a compression spring 139 so that a pressure 
input line 141 is linked to a pressure feed line 142. Fluid pres 
sure is then applied to the air cylinder 99 through the input 
line 141, the valve 138 and the feed line 142 to raise the rod 
98 and, consequently, the pad 96 to the upper position as 
shown in FIGS. 6 and 10. It is noted that the cutting and insert 
ing member 94, which is supported by the punch retainer 54, 
remains in the upper position spaced from the pad 96. 

Referring again to FIG. 6, an operator positions one of the 
bobbins 21-21 into the nest 111 so that the lower end of the 
?ange 24 of the bobbin is positioned within and in engagement 
with the forward wall of the slot 1 12 of the pedestal 107 due to 
biasing forces exerted upon the ?ange 23 of the bobbin by the 
spring-biased plunger 1 13. 

Referring now to FIG. 7, the operator utilizes the handle 
116 to move the slide 101 toward the cutting and inserting sta 
tion 93 so that the bobbin 21 is positioned properly for the in 
sertion of the lugs 38-38 (FIG. 2) of the terminals 34-34 
into the associated openings 42-42 (FIG. 2) of the bobbin. 
The operator then positions the locking pin 1 17 in the aligned 
bushing apertures 119 and 121 which are formed in the slide 
101 and the shelf 102, respectively. 

Referring again to FIG. 10, when the slide 101 is moved to 
the left as previously described, the cam roller 123 moves into 
the slot 124 formed in the underside of the slide whereby the 
switch 122 is opened. When the switch 122 is opened, the 
operating potential is removed from the coil 134 of the sole 
noid 136 and the associated plunger 137 moves to the right. 
As the plunger 137 of the solenoid 136 moves to the right and 
away from the valve 138, the biasing forces of the compres 
sion spring 139 causes the valve to move to the right until the 
pressure feed line 142 is linked with a plugged stub line 143. 
The compressed air, which is contained in the cylinder 99 to 

retain the pad 96 in the raised position, could escape through 
the valve 138 after the valve has been moved to the right. 
However, the stub line 143 is plugged at the free end thereof 
to prevent the escaping of the compressed air from the 
cylinder. In addition, the pressure feed line 142 is connected 
to a back pressure release line 144 which is connected to a 
valve 142. A stub line 147 is connected to the opposite side of 
the valve'146 and is plugged to prevent the compressed air 
which is contained within the cylinder 99 from escaping from 
the cylinder during the period when it is desired to retain the 
pad 96 in the raised position as shown. 

Referring now to FIG. 8, the punch retainer 54 is thereafter 
lowered so that the cutting and inserting member 94 engages 
portions of the terminals 34-34 and the webs 84-84 (FIG. 
4) so that the portions of the terminals are gripped and cap 
tured between the cutting and inserting member and the pad 
96. As the cutting and inserting member 94 continues to move 
downwardly, the terminals 34-34 are severed from the as 
sociated webs 84-84 by the cooperation of the legs 127 and 
128 of the member with the associated edges of the upwardly 
turned ends 129 and 131 (FIG. 5), respectively, of the die sec 
tion 53. The terminals 34-34 are then carried downwardly in 
the gripped, captured position between the cutting and insert 
ing member 94 and the pad 96 whereby the pad is forced to 
move downwardly to a position as shown in FIG. 8 as a result 
of forces exerted on the paid by the downwardly moving 
cutting and inserting member. In addition, the cutting mem 

' bers 132 and 133 (FIG. 5) thereafter cooperate with as 

75 

sociated edges of the upwardly turned ends 129 and 131 (FIG. 
5) of the die section 53 to sever the forward scrap portion 135 
of the metallic stock strip 56 from the remaining trailing por 
tion of the strip. Subsequently, the lugs 38-38 (FIG. 2) of the 
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gripped, captured terminals 34-34 are inserted into the as 
sociated openings 42-42 (FIG. 2) of the bobbin 21 to form 
the completed bobbin and terminal assembly. As the lugs 38 
38 are inserted into the associated openings 42-42, the 
locking tips 39-39 disturb the inner structure of the openings 
to permit the locking of the lugs within the openings and the 
secure assembling of the terminals with the bobbin. 

Referring again to FIG. 10, since there is no release outlet 
for the pressurized air in the air cylinder 99, the air in the 
cylinder is compressed further as the pad 96 is moved 
downwardly. Eventually, the downwardly moving punch. 
retainer 54 engages a cam roller 148 which is attached to the 
valve 146 and facilitates the downward movement of the valve 
against biasing forces of a compression spring 149. When the 
valve 146 is moved to its lowermost position, the back pres 
sure release line 144 is vented to the atmosphere through the 
valve thereby permitting the compressed air, which is con 
tained within the air cylinder 99, to escape into the at 
mosphere. 

Referring now to FIG. 9, the punch retainer 54 is sub 
sequently raised to withdraw the cutting and inserting member 
94 upwardly. Since the compressed air which was previously 
contained in the cylinder 99 has now been released, the pad 
96 remains in the lower position. It is noted that, if the pad 96 
is permitted to return to its raised position at the time the 
cutting and inserting member 94 is withdrawn to the right 
position, the inserted terminals 34-34 would be bent and 
distorted from their desired, originally formed con?guration 
and the entire assembly of the bobbin 21 and the terminals 
would have to be discarded. 

Referring again to FIG. 10, as the punch retainer 54 is being 
raised, the cam roller 148 and the valve 146 are moved up 
wardly by the biasing forces of the compression spring 149 
until the roller and valve reach the uppermost position. The 
valve 146 again links the back pressure release line 144 with 
the plugged stub line 147 in preparation for the next cycle of 
operation. 

After the punch retainer 54 has been raised to the upper 
most position, the metallic stock strip 56 can be advanced by 
the strip advancing device 57 in preparation for the next 
simultaneous series of notching, shearing, forming, cutting 
and inserting operations. Referring again to FIG. 7, the opera 
tor then removes the locking pin 117 from within the bushing 
apertures 119 and 121 and withdraws the slide 101 from the 
cutting and inserting station 93. Thereafter the completed as 
sembly of the bobbin 21 with the assembled terminals 34-34 
is removed from the nest l 1 1. 

Referring again to FIG. 10, as the slide 101 is withdrawn, 
the cam roller 123 moves relatively out of the slot 124 and 
into engagement with the underside of the slide whereby the 
switch 122 is closed. When the switch 122 is closed, the sole 
noid 136 is operated and the associated plunger 137 is moved 
to the left to position the valve 138 so that the input air pres 
sure is applied to the air cylinder 99. When the air pressure is 
applied to the air cylinder 99, the pad 96 is raised to the upper 
position, as viewed in FIG. 6, and engages the underside of 
portions of the next pair of terminals 34-34 which are to be 
assembled with the next bobbin 21 which is positioned in the 
nest 1 1 1. 

The terminals 34-34 require a gripping support after they 
have been severed from the webs 84-84 (FIG. 4) and before 
the terminals are inserted into the associated openings 42-42 
(FIG. 2) of the bobbin 21. Thus, the pad 96 cooperates with 
the cutting and inserting member 94 to facilitate the gripping 
support of the terminals 34-34 during this period when the 
terminals are transported from the cutting location to the in 
serting location. However, it is necessary to maintain the 
cutting and inserting member 94 and the pad 96 in a spaced 
relation after the terminals 34-34 have been assembled with 
the associated bobbin 21 so that the bobbin with the assem 
bled terminals may be removed from the cutting and inserting 
station 93 without mutilation of the formed terminals. There 
fore, the pneumatic and electrical system 130, as shown in 
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8 
FIG. 10, facilitates the control of the movement of the pad 96, 
as previously described, to permit the retraction of the bobbin 
21 and the assembled terminals 34-34 so that the terminals 
are not mutilated during the retraction thereof. 

While the slide support 44 is disclosed and described as a 
manually controlled support, an automatic mechanism could 
be substituted for the slide support and could be used for auto 
matically inserting the bobbins 21-21 successively into the 
cutting and inserting station 93. An automatic facility of this 
type could include, for example, a rotary table having nests 
positioned radially thereon with an automatic feeding means 
for feeding successive bobbins into successive nests on the ro 
tary table whereafter the table is indexed to position the suc 
cessive bobbins in the cutting and inserting station 93. 
What is claimed is: 
l. A method of forming an article and assembling the 

_ formed article with a support, which comprises the steps of: 
forming an article in selected portions of a stock strip so 

that the article is attached to skeleton portions of the 
strip, 

moving the formed article to a position whereat the article is 
to be gripped and separated from the strip, 

moving an article support into a position spaced from the 
position to which the article was moved with a receiving 
portion of the support being positioned to receive an in 

. sertable portion of the article, 
moving a gripping means from a normal nongripping posi 

tion into engagement with at least a portion of the formed 
article other than the insertable portion while the article 
is attached to the strip so that the portion is gripped 
thereby, 

separating the gripped article from the skeleton portions of 
the strip, 

moving relatively the insertable portion of the formed, 
gripped article into the receiving portion of the support at 
an assembly area to assemble the article with the support, 

moving a portion of the gripping means away from the 
gripped portion of the article and toward the normal non 
gripping position to release the gripped portion of the ar 
ticle, ' 

withdrawing the support with the assembled article from the 
assembly area, and 

holding another portion of the‘ gripping means to preclude 
movement of the another portion toward the normal non 
gripping position prior to the withdrawing of the support 
and assembled article from the assembly area. 

2. The method as set forth in claim 1 which further com 
prises the step of moving the another portion of the gripping 
means to the normal nongripping position subsequent to the 
withdrawing of the support and assembled article from the as 
sembly article. 

3. A method of forming an article and assembling the 
formed article with a support, which comprises the steps of: 

forming an article in selected portions of a stock strip so 
that the article is attached to skeleton portions of the 
strip, 

moving the formed article to a gripping position whereat the 
article is to be gripped and separated from the strip, 

moving an article support into a position spaced from the 
position to which the article was moved with a receiving 
portion of the support being positioned to receive an in< 
sertable portion of the article, 

positioning carrier pads from a nongripping position to the 
gripping position on opposite sides of at least a portion of 
the formed article other than the insertable portion to 
grip the portion of the article between the pads, 

moving the pads relative to the strip so that the formed arti 
cle is separated from the strip, 

moving the pads relatively toward the article support to 
position the insertable portion of the formed article ad 
jacent to the receiving portion of the support, 

moving the pads relatively further toward the support to 
move the insertable portion of the article into the receiv 
ing portion of the support at an assembly area, 
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moving one of the carrier. pads away from the adjacent por 
tion of the article to release the gripped portion of the ar 
ticle from gripping engagement with the pads, 

withdrawing the support with the assembled article from the 
assembly area, and 

holding the other carrier pad in the position whereat the pad 
was moved relatively to insert the insertable portion‘ of 
the article into the receiving portion of the support to 
preclude movement of the other carrier pad into the'ad 
jacent portion of the article after the article has been as 
sembled with the support. _ 

4. The method as set forth in claim 3 which further com 
prises the step of moving‘ the other carrier pad to the non-“ 
gripping position subsequent to the withdrawing of the sup 
port and assembled article from the assembly area. 

5. A method of forming an article and assembling the 
formed article with a support, which comprises the ‘steps of: 

forming an article in selected portions of a stock strip so 
that the article is attached to skeleton portions of the 
strip,v 

moving the formed article to a position whereat the article is 
to be gripped and separated from the strip, . 

moving an article support into a position spaced from the 
position to which the article was moved with a receiving 
portion of the support being positioned to receive an in 
sertable portion of the article, . 
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positioning a ?rst gripping carrier pad, which is normally ' 
located at a ?rst nongripping position into engagement 
with one side of a portion of the formed article other than 
the insertable portions, ' , 

positioning a second gripping carrier pad, which is normally 
located at a second nongripping position spaced from the 
?rst nongripping position, into engagement with the op 
posite side of the portion of the formed article other than ' 
the insertable portion so that the portion of the article is 
gripped between the ?rst and second carrier pads, 

moving the carrier pads in the same direction relatively 
away from the strip and toward and adjacent to the article 
support in an assembly area to separate the article from 
the strip and insert the insertable portion of the article 
into the receiving portion of the support in the assembly 
area, 

moving the second gripping carrier pad away from the 
gripped portion of article toward the second nongripping 
position to release the article, , 

withdrawing the support with the assembled article from the 
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assembly area, and - 

holding the ?rst carrier pad in the position whereat the pad 
was moved relatively to insert the insertable portion of 
the article into the receiving portion of the support to 
preclude movement of the ?rst carrier pad into the ad 
jacent portion of the article after the article has been as 
sembled with the support. 

6. The method as set forth in claim 5 which further com 
prises the step of moving the ?rst carrier pad to the ?rst non 
gripping position subsequent to the withdrawing of the sup 
port and assembled article from the assembly area. 

7. A method of forming a terminal having a lug extending in 
one general direction and a wire-wrap end extending in 
another general direction and assembling the terminal with a 
bobbin having an opening formed therein for receiving the lug 
of the terminal, which comprises the steps of: ' 

forming a terminal with a lug extending in one general 
direction and a wire-wrap end extending in another 
general direction, the terminal being formed in selected 
portions of a stock strip so that the terminal is attached to 
skeleton portions of the strip, 

positioning a bobbin spacially from the terminal in an as 
sembly area with the lug of the terminal being spaced 
from and aligned with a lug-receiving opening formed in 
the bobbin, 

positioning a pair of gripping carrier pads on opposite sides 
of the wire-wrap end of the terminal so that the wire-wrap 
end is vgripped thereby, 

separatirti? the'forrned, gripped terminal from‘the strip, _ 
moving e gripping carrier pads with the gripped terminal 
toward and adjacent to the bobbin to insert the lug of the 
terminal into the lug-receiving opening of the positioned 
bobbin, 

moving one of the gripping carrier pads away from the ad 
jacent side of the wire-wrap end of the terminal to release 
the terminal, . 

withdrawing the support with the assembled article from the 
assembly area, and _ 

holding the remaining gripping carrier pad in the position 
adjacent to the associated side of the wire-wrap end of the 
terminal to preclude the remaining pad from moving in a 
direction whereat the wire-wrap end of the terminal is 
positioned prior to the withdrawing of the assembled bob 
bin and terminal therefrom so that damage to the ter 
minal is prevented. 

* * * ll‘ * 


