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[57] ABSTRACT 

Assembling apparatus comprises strip feeding means 
for feeding a strip of articles along a predetermined 
path which extends above a supported workpiece. As 

Msembly is carried out by means of a punch which is 
movable, in two stages, towards the workpiece. The 
inserting punch moves downwardly, in a first stage, 
and grasps the leading article of the strip. The carrier 
strip to which the'article is attached, is then moved 
laterally while the article is supported against move 
ment thereby to shear the leading article from the 
strip. The punch then moves downwardly through the 
remainder of its stroke to carry the article towards the 
workpiece and assemble it thereto. The article may 
comprise e.g. a terminal pin and the workpiece a 
printed circuit board. 

1 16 Claims, 16 Drawing Figures 
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APPARATUS FOR ASSEMBLING ARTICLES IN 
STRIP FORM TO WORKPIECES 

This application is a continuation-in-part of Applica 
tion ,Ser. Number 869,744, ?led Oct. 27, 1969 now 
abandoned, For Apparatus v For Inserting Terminal 
Devices Into Panel Members. 

BACKGROUND OF THE INVENTION 

It is common practice to manufacture certain types 
of sheet metal articles in the form of a continuous strip 
of the type comprising a carrier strip with which the ar 
ticles are integral at periodic intervals. A variety of as 
sembling machines are known for severing such articles 
from the carrier strip and assembling them to work 
pieces. For example, in the electrical arts, it is known to 
manufacture terminals in strip form and to assemble 
them to printed circuit boards by the use of automatic 
insertion machines, see US. Pat. Nos. 2,814,802, 
3,067,902, 3,293,735 and 3,346,162. 
The instant invention is directed to the achievement 

of an improved assembling apparatus for removing arti 
cles from a ‘carrier strip and assembling them to a work 
piece. The invention is particularly directed at the 
achievement of an assembly apparatus which provides 
a high degree of control over the article and the work 
piece and which therefore permits the achievement of 
precision assembling operations at high speeds. The in 
vention is herein disclosed in one embodiment adapted 
to the insertion of terminal pins into printed circuit 
boards and in another embodiment which is adapted to 
assemble spring members to cylindrical workpieces in 
the form of control knobs of the type used on elec 
tronic equipment. Other uses for the invention will be 
apparent to those skilled in the art to which it apper 
tains. 

‘ Most of the known types of assembling machines 
which are adapted to remove articles from a carrier 
strip and assemble them to workpieces have one or 
more comparative shortcomings which limit their use 
fulness in one respect or another. For example, many of 
the known types ‘of terminal inserters are relatively 
complex and, therefore, expensive to produce. Such 
machines can be used only where the volume of work 
performed justifies the high investment required. One 
known type of machine performs the inserting opera 
tion by shearing a terminal from the carrier strip, mov 
ing the terminal laterally away from the carrier strip, 
and finally driving the terminal into the printed circuit 
board by means of a punch which engages the terminal 
after the completion of its lateral movement. A com 
parative shortcoming of this type of machine is that the 
terminal is not subjected to close control during its 
movement laterally of the strip and its later movement 
towards the board. Because of this lack of control, 
jamming sometimes takes place, particularly with cer 
tain types of terminals. Still another known type of ter 
minal inserter has a punch which moves towards the 
leading terminal of the strip, engages the leading ter 
minal, and drives it into the printed circuit board, 
severance of the terminal being effected by the punch 
or by a separate shearing mechanism. This type of in 
serter is satisfactory in most respects but it can be used 

A only with terminal strip in which the terminals are off 
set from the carrier strip because of the fact that the 
punch must move past the carrier strip. 
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2 
Assembling apparatus other than terminal insertion 

apparatus of the type with which the instant invention 
is concerned also suffer from at least some of the short 
comings discussed above. The instant invention is 
therefore directed to the achievement of improved as 
sembling apparatus of general utility. 

It is accordingly an object of the invention to provide 
an improved assembling apparatus for assembling arti 
cles in strip form to workpieces. A further object is to 
provide an inserting apparatus in: which close control 
over the terminal being inserted is maintained 
throughout the inserting operation. A still further ob 
ject of the invention is to provide a relatively simple 
and foolproof inserting apparatus which is capable of 
achieving high production rates and which is adaptable 
for use with varying types and sizes of terminals. A 
further object is to provide an assembling apparatus for 
assembling circular springs to cylindrical workpieces 
such as electronic equipment control knobs. 
These and other objects of the invention are 

achieved in a preferred embodiment thereof which is 
briefly described in the foregoing abstract, which is 
described in detail in the description which follows, and 
which is shown in the accompanying drawings in which: 

FIG. 1 is a perspective view of a preferred form of 
apparatus in accordance with the invention. 

FIG. 1A is a perspective view of a short section of 
terminal strip of the type applied. by the apparatus'of 
FIG. 1. ' 1 

FIG. 2 is a sectional side view of the operating zone 
of the apparatus of FIG. 1 taken along the lines 2-2 of 
FIG. 1, this view showing the positions of the parts at 
the beginning of the operating cycle. 

FIG. 3 is a view taken along the lines 3—3 of FIG. 2. 
FIGS. 4, 5, and 6 are views similar to FIG. 2 but 

showing the position of the parts at successive stages of 
the operating cycle. 

FIG. 7, is a view similar to FIG. 3 but showing the 
position of the parts at an intermediate stage of the 
operating cycle. , 

FIG. 8 is a frontal view of an alternative embodiment 
of the invention adapted to assemble cylindrical springs 
to the ends of control knobs. ' . 

FIG. 9 is a perspective view showing a short section 
of spring strip and the manner in which the springs are 
applied to the control knobs. 

FIG. 10 is a sectional view on an. enlarged scale taken 
along the lines l0—10 of FIG. 8. 

FIGS. _11, 12, and 13 are fragmentary views similar to 
FIG. 10 but showing the positions of the parts at suc 
cessive stages of the operating cycle of the apparatus. 

FIG. 14 is a view taken along the lines 14-14 of 
FIG. 13. 

FIG. 15 is a view taken along the lines 15-l5 of 
, FIG. 10. 
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Referring to FIG. 1, 1A and 2, the disclosed embodi 
ment of the invention is adapted to sever the individual 
terminal pins 2 from a continuous ladder strip and in 
sert each pin into an opening 4 in a printed circuit 
board or the like 6. The contact pins shown are 
generally cylindrical having upper and lower portions 
as viewed in FIGS. 2, 8, and 12 which are separated by 
a radial collar 10. The lower cylindrical portion 12 of 
each pin is connected by means of‘ a connecting section 
14 to a continuous carrier strip 16 having spaced-apart 
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pilot holes 17 which are utilized to feed the strip 
towards the operating zone of the apparatus as will be 
described below. . 

The disclosed form of apparatus comprises a 
‘generally “C” shaped frame member having upper and 
lower arms 20, 22. A vertical frame plate 24 is secured 
to the end of the upper arm 20 and forwardly extending 
?ange plates 26, 28 are secured to the ends of this verti 
cal plate. The lower ?ange plate 28 has a reduced width 
extension 30 on which the terminal shearing 
mechanism is mounted and a lateral extension 34 
which supports the feed mechanism. 
The terminal strip is fed from a suitable reel and 

guided toward the operating zone in which insertion 
takes place by means of a strip guide means 32 which 
comprises an elongated block 36 secured to the upper 
surface of the plate extension 34 and to which guide 
piece 34 is secured to de?ne a groove or slot for the 
carrier strip 16. A top plate 40 is also secured to the 
surface of the block 36 to protect the upper ends of the 
terminals as they are guided towards the operating 
zone. ' 

Feeding of the strip is accomplished bymeans of a 
reciprocable feed arm 42 which extends downwardly as 
viewed in FIG. 1 behind the block 36 and which has a 
laterally extending finger (not speci?cally shown) 
which extends through a slot in block 36 and is adapted 
to engage the pilot holes 17 of the carrier strip. The 
upper end of the feed arm 42 is pivotally secured to a 
block 44 on the end of a piston rod 46 of a piston 
cylinder 48 which is suitably mounted on a lateral ex 
tension 50 of the frame plate 24. At the end of each 
operating cycle, compressed air is supplied to the 
cylinder 48 to advance the strip a distance equal to the 
spacing between adjacent terminals thereby to position 
the leading terminal of the strip at a location directly 
beneath the insertion punch 52 which is described im 
mediately below. 
As shown best in FIG. 2, the insertion punch or inser 

- tion rod is generally cylindrical and has a reduced 
diameter lower end 54 which ?ares and merges with a 
uniform diameter section 55.'An axial bore is provided 
in the lower end of the insertion punch, the diameter of 
this bore being substantially equal to the diameter of 
the upper portion 10 of the contact pin so that as the 
punch moves downwardly over the pin, it will telescopi 
cally receive the upper end of the pin. In order to hold 
the pin in the bore during severing and insertion, the 
lower end of the punch has an axial slot 51 on its side 
which communicates with bore 56. A bent-wire spring 
53 mounted in this slot has an inwardly hooked lower 
end which engages the pin and holds it in the bore as 
shown in FIG. 5. 
The intermediate uniform diameter portion 55 of the 

punch merges with an enlarged upper end which is, in 
turn secured by a threaded coupling to the piston rod 
60 of a pneumatic piston-cylinder 62. Piston-cylinder 
62 has inlet and outlet ports 64 and is mounted in axial 
alignment with a second piston cylinder 66 having inlet 
and outlet ports 67. The two piston cylinders 62, 66 are 
separated by a common cylinder head 68 and are 
mounted between forwardly extending ?ange plates 70, 
'72 which are secured to a slide member 74 disposed 
against surface of the frame plate 24 and contained 
between suitable guide gibs 76 mounted on the frame 
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4 
plate. The piston rod 78 of the upper piston cylinder 66 
projects through the upper ?ange plate 70 and bears 
against the underside of the upper ?ange plate 26 so 
that when the lower end of the pneumatic piston 
cylinder 66 is pressurized, the slide plate 74 will be 
moved downwardly to move the punch from the posi 
tion of FIG. 2 to the position of FIG. 4. Subsequent 
downward movement of the punch from the position of 
FIG. 4 to the position of FIG. 6 is accomplished by 
pressurizing the upper end of the pneumatic piston 
cylinder 62. In order to insure positive action of the ap 
paratus, these two piston cylinders are double acting as 
shown although spring return piston cylinders can be 
used if desired. . 

As shown best in FIGS. 2 and 3, the terminal shear 
ing and strip displacing mechanism, generally indicated 
at 80, is mounted on a reciprocable base plate 82 
disposed on the upper surface of the horizontally ex 
tending flange plate 30 and guided along its path of 
reciprocation by suitable guide gibs 83. Reciprocation 
of the shearing and strip displacing mechanism 80 is ef 
fected by a pneumatic piston cylinder 88 mounted on 
the rearward side of the frame plate 24 and having a 
piston rod 26 which extends through an oversized 
opening 90 in the frame plate. The end of this piston 
rod is secured to the lefthand side of a thrust block 84 
fastened by suitable fasteners to the upper surface of 
the slidable base plate 82. ’ 
A ?rst shearing block 92 is secured to the upper sur 

face of the slidable base plate 82 on its righthand end, 
as viewed in FIG. 2, by means of suitable fasteners 94 
and has a shearing edge 93 on its lefthand side which 
extends parallel to the strip which extends across the 
shearing and displacing means as shown best in FIG. 3. 
A central cylindrical opening 96 is provided in the 
block 92 and an aligned opening 98 is provided in the 
base plate 82 to permit downward movement of the in 
sertion punch as will be described below. ' 
A second shearing block 100 is slidably mounted on 

the upper surface of the base plate 82 and has a 
rightwardly extending lip 104 which de?nes the second 
shearing edge 105 for cooperation with the previously 
identi?ed shearing edge 93. The space between the op 
posed sides of the blocks 92, 100 de?nesa passageway 
106 through which the carrier strip 16 is fed. It will be 
noted from FIG. 2 that at the conclusion of the feeding 
operation, the leading terminal of the strip is disposed 
immediately below the axial bore 56 in the insertion 
punch and that the lower cylindrical portion 12 of the 
leading terminal is disposed against the surface of the 
lip 104 to support this surface during the shearing 
operation. 
The shearing block 100 is normally disposed against 

righthand side 102 of the thrust block 84 and has 
laterally extending arms 103 which project beyond the 
sides of the thrust block as best shown in FIG. 3. Com 
pression springs 108 are interposed between the 
lefthand sides of these arms and ?xed blocks 109 which 
are secured to the frame block 24 on each side of the 
piston rod 86. The stiffness of these springs is such that 
they are capable of supporting the shearing block 100 
against leftward movement while the shearing opera- ~ 
tion is being carried out, as will be described below, 
although they will be compressed after shearing to per 
mit leftward movement of both shearing blocks in 
unison as illustrated in FIGS. 5 and 6. 
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The printed circuit board or other panel member 6 i 
may be supported beneath the‘ frame plate 30 in any 
suitable manner. The disclosed embodiment of the in 
vention includes an anvil 120 having an upper surface 
110 which is adapted to support the board. The anvil 
120 is hollow as indicated, at 112 and has a conical con 
striction at its upper end in which a conical plunger 1 16 
is mounted. This plunger has a cylindrical upper end 
portion which normally projects beyond the upper sur 
face of the anvil and which is adapted to extend into the 
printed circuit board hole 4. The spherical upper end of 
the plunger is adapted to upset or ?are the contact ter 
minal at the time of insertion as will be described 
below. ‘ _ I 

At the beginning of the operating cycle, the parts will 
be in the positions as shown in FIGS. 1, 2, and 3 with 
the leading terminal of the strip disposed immediately 
beneath the insertion punch 52. The operator ?rst posi 
tions the printed circuit board 6 on the anvil with the 
hole 4, into which it is desired to insert the terminal, 
immediately beneath the punch shown in FIG. 2. By 
means of a suitable valve control system, the upper 
piston cylinder 66 is then pressurized to drive the slide 
74 downwardly and move the insertion punch 52 from 
the, position of FIG. 2 to the position of FIG. 4. At the 
end of this portion of the operating cycle, the upper 
cylindrical portion 8 of the leading terminal pin will ex 
tend into the axial bore 56 of the insertion punch and 
will be held in the bore by the spring 53. After this ini 
tial downward movement of the insertion punch, the 
righthand end of the piston cylinder 88 is pressurized to 
cause leftward movement of the piston rod 86 from the ' 
position of FIG. 2 to the position of FIG. 6 and cor 
responding leftward movement of the entire shearing 
and strip displacing means from the position of FIG. 2 
to the position of FIG. 6. During such movement, the 
shear block 92 moves relatively leftwardly toward the 
shear block 100, the later shear black being held 
against leftward movement by the relatively stiff 
springs 108, and the leading terminal is sheared from 
the strip as indicated in FIG. 5. Upon further leftward 
movement of the shearing and strip displacing means 
80, to the position of FIGS. 6 and 7, the carrier strip is 
carried leftwardly and flexed slightly and the aligned 
openings 96, 98 in the shear block 100 and the slide 
plate 82 are brought into alignment with the opening 
122 in the horizontal frame plate 30. The springs 108 
are compressed during this interval to permit leftward 
movement of the shearing block 100. The upper end of 
the piston cylinder 62 is then pressurized to drive the 
piston rod downwardly thereby to move the insertion 
punch downwardly from the position of FIG. 5 to the 
position of FIG. 6 and to insert the terminal into the 
printed circuit board. At the time of insertion, the 
lower end of the terminal will be ?ared slightly for re 
tention purposes and upon subsequent upward move 
ment of the insertion punch, the terminal will remain in 
the printed circuit board. 
‘I It will be understood that any suitable control system 
can be provided to supply compressed air to, and ex 
haust compressed air from, the several cylinders 48, 62, 
66, 88 in the proper operational sequence. It is only 
necessary that the insertion punch 52 move 
downwardly in two distinct stages with a pause between 
the ?rst stage movement and the second stage move 
ment during which the terminal is sheared from the car 
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6 
rier strip and the carrier strip is displaced from beneath 
the insertion punch. It will also be understood that the 
several motions described above can be carried out by 
purely mechanical, rather than pneumatic, means if 
desired. ' 

A salient advantage of the invention is that the lead 
ing terminal of the strip, which is to be applied to the 
printed circuit board, is gripped by the insertion punch 
while it is still attached to the carrier strip and is held by 
the punch during severance of the terminal from the 
strip and subsequent insertion int-o the printed circuit 
board. By virtue of this fact, a high degree of control is 
maintained over the terminal and the possibility of mal 
function of the apparatus is drastically reduced. It has 
been found from experience that with certain types of 
terminals, jamming or other malfunctioning of inserting 
apparatus results from the fact that the terminals have 
been moved in such prior ‘art devices laterally prior to 
insertion and a result of the further fact that the ter 
minals are not held throughout the inserting operation. 
This advantage results from the fact that the carrier 
strip is moved laterally away from the original feed path 
of the terminal strip after severance so that the terminal 
can be moved rectilinearly from its original position 
(FIG. 2) to its ?nal position in the printed circuit 
board. 

‘ A further advantage of the disclosed embodiment of 
the invention is its relative simplicity as compared with 
any prior art inserting devices. Again, this advantage is 
believed to stem from the fact the carrier strip is dis 
placed laterally from its original feed path during the 

, inserting operation. " 

The versatility of the disclosed embodiment of the in 
vention is demonstrated by the fact that it is capable of 
applying a pin from strip of the type shown in FIG. 1A 
by rectilinear movement only of the pin towards the 
printed circuit board. The carrier strip 16 of the ter 
minal strip shown in FIG. 1A de?nes a plane in which 
the terminal pins lie; in other words, the terminal pins 
are not offset from this plane. Notwithstanding this 
structural feature of the strip, the pins are applied to 
the printed circuit board by moving them along a 
straight line path towards the board whereas prior art 
inserting machines would require lateral movement of 
the pin being inserted (in order to displace it from the 
plane of the carrier strip) prior to insertion. The ad~ 
vantage of straight line movement, as explained above, 
is that the pin is under complete control throughout the 
inserting operation. The type of strip shown in FIG. 1A 
thus presents an extremely difficult insertion operation. 
It follows that an inserting machine in accordance with 
the invention is capable of inserting terminal members 
which are manufactured in more easily processed types 
of strip. 
Obvious modifications of the invention, within the 

scope of the appended claims, will be apparent to those 
skilled in the art. For example, apparatus in accordance 
with the invention can be adapted to insert terminals in 
the form of a double ladder strip, that is, a ladder strip 
as in the disclosed embodiment. It will also be apparent 
that with modi?cations, the terminal strip of the dis 
closed embodiment could be inverted from the position 
shown so that the carrier strip would extend above the 
terminals rather than beneath them. The severed ter 
minal might be held in a manner other than by the in 



7 
serting punch after severance of the terminal from the 
strip. A modi?cation of this type would permit the in 
serting operation to be carried out with a single con 
tinuous and uninterrupted stroke of the punch rather 
than an interrupted stroke as in the disclosed embodi 
ment. 

FIGS. 8-15 show an alternative embodiment of the 
invention which is adapted to assemble split ring type 
springs 124 to the upper ends of the shanks 130 of con 
trol knobs of the type used on radio or television sets. 
The particular knob shown in FIG. 9 has a relatively 
long shank and has a conical lower end 131 and the ap 
paratus shown has a knob feeding means which is 
speci?cally adapted to feed this type of knob. It will be 
understood that springs can be assembled to a wide 
variety of types of knobs and-that alternative feeding 
means for the knobs would be used for di?'erent types‘. 
The split ring springs 124 are advantageously manu 

factured of spring steel in the form of a continuous strip 
with each ring being connected to a continuous carrier 
strip 126 by a tapered connecting section 128. These 
connecting sections are fractured when the carrier strip 
is bent relative to the spring and displaced from the 
spring as described below. After severance of an in 
dividual spring from the carrier strip it is moved 
downwardly as viewed in FIG. 9 and onto the upper 
end of the knob shank 130 which is slotted at 132 so 
that the spring will urge the sidewall sections of the 
shank inwardly and against a shaft to which‘ the knob is 
assembled. . 

The embodiment of FIGS. 8-15 has many of the 
same components as the previously described embodi 
ment. These common components need not be 
described in detail and are identi?ed by the same 
reference numerals as those used in the foregoing 
description of the embodiment of FIG. 1. Thus the split 
ring strip is fed laterally from a reel or the‘ like over the 
upper surface of platform 34 by a feeding means 44, 46 
actuated by a piston cylinder 48. The feed path for the 
strip is de?ned by a composite block 134, 135 mounted 
on the upper surface of the platform 34 and having an 
internal passageway 135 ( FIG. 10) dimensioned to 
permit passage of the split ring springs therethrough. 
As also shown in FIG. 10, a slot 137 is provided on the 
upper side of this composite block through which the 
feed ?nger extends to engage the strip. 
The previously described piston rod 60 has a mount 

ing block 138 on its lower end (FIG. 8) and a guide 
screw 140 threaded into this block extends laterally 
into a vertical slot 142 in a ?xed guide plate 144 to 
guide the insertion punch along an accurately predeter 
mined path. The inserting punch 146 is secured to 
block 138 by a pin 147 and an inserting sleeve 148 is 
slidably mounted on the punch to effect movement of a 
split ring spring from the lower end of the punch onto a _ 
knob as will be described below. To this end, sleeve 
148 is adapted to move downwardly relative to the 
punch 146 during the ?nal portion of the downward 
stroke of the punch, such downward movement of the 
sleeve being effected by a lever 150 pivoted inter 
mediate its ends at 152 between ears which depend 
from the block 138. The righthand end of this lever as 
viewed in FIGS. 8 and 14 is pivotally connected to the 
upper end of sleeve 148 by means of a pin 154. This pin 
extends through an elongated slot 156 in the punch and 
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through an axial recess 158 extending downwardly 
from theupperend of the punch. A spring 159 is inter 
posed between pin 154 and the lower end of this recess 
thereby to bias the lever in a counterclockwise 
direction while permitting relative downward move 
ment of the pin and clockwise movement of the lever 
with concomitant compression of the spring. 
The lefthand end of lever 150 has a depending pin 

160 mounted thereon which is adapted to engage the 
upper surface of the composite feed block 135, 137v 
when the punch moves downwardly. It will be apparent 
that after this pin does engage the upper surface of the 
block, further downward movement of the punch will 
be accompanied-by downward movement of the insert 
ing sleeve 148 relative to the punch. 4 - 
An upwardly extending recess 162 is provided in the 

lower end of the inserting punch 146 and a cylindrical 
pilot or guide 164 is slidably mounted in this recess by a 
pin 168, the ends of which are supported in the 
sidewalls of the punch and the intermediate portion of 
which extends through a slot 166 in the guide l64.'This 
guide is normally biased downwardly relative to the 
punch by means of a spring 170 which bears against the 
upper end of the guide and the inner end of the recess 
162. ' 

It should be mentioned at this point that the diameter 
of the guide or pilot 164 is substantially equal to, and 
slightly less than, the inside diameter of the upper end 
of the knob shank 130 so that the beveled lower end of 
this pilot will enter the hollow interior of the knob 
shank and support it during the spring assembly opera 
tion. The outside diameter of the lower end of the 
punch 147 is substantially equal to the inside diameter 
of the springs so that the lower end of the punch can 
move into the leading spring of the strip as illustrated in 
FIG. 11. The inside diameter of the sleeve 148 is, of 
course, substantially equal to the inside diameter of the 
springs and the sleeve has a wall thickness which is 
greater than the thickness of the metal stock of the 
springs so that this sleeve can push an individual spring 
from the punch and onto a knob shank as will be 
described below. 
An L-shaped slide 172 is secured to the end of the 

previously identified piston vrod 86 and has a circular 
opening .174 in its horizontally extending arm of a 
diameter sufficient to permit passage of the punch and 
sleeve therethrough. The righthand end of this slide has 
a notch 176 which is adapted to receive the carrier strip 
126, the lefthand side 177 of this notch being inclined 
relative to the plane of the carrier strip to cause bend 
ing of the strip when the slide moves rightwardly from 
the position of FIG. 10 to the position of FIG. 12. An 
opening 179 is provided in the platform 34 to permit 
movement of the punch through the platform and 
towards a knob supported therebelow. It should also be 

' noted that a circular opening 181 is provided in the 

60 
composite block structure 134, 136, this opening being 
in alignment with the opening 179 and with the punch 
and sleeve. 
A shear slide 180 is contained in the block section 

136 immediately adjacent to the opening 181 and is 
biased leftwardly as viewed in FIG. 10 by a spring 184 
which bears against the shear slide and a ?xed member 
of the composite block. This shear slide has a projec 
tion 182 which normally bears against a previously fed 
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spring and which extends above the upper surface of 
the slide 172. When the slide moves rightwardly from 
the position of FIG. 10 to the position of FIG. 12, this 
shear slide cooperates with the upper surface of slide 
172 to sever the carrier strip from the leading spring as 
will also be described below. ' 

It is desirable to provide a means for feeding a knob 
to the operating zone of the apparatus and to this end 
there is provided a knob feeder 188 composed of an L 
shaped block 190 and a rectangular block 192, these 
blocks being mounted relative to each other such that 
they de?ne an L~shaped passageway 194, 196. The ap 
paratus is ordinarily mounted on a bench or the like in 
an inclined attitude so that the passageway 194 inclines 
downwardly and knobs fed into this passageway will 
move by gravity to the end thereof. The innermost 
knob in entrance passageway 194 is moved laterally to 
a location immediately beneath the insertion punch by 
a knob pusher 198 mounted on the end of a piston rod 
200 of a piston cylinder 202. The stroke of this piston 
rod is such that the knob being transferred or moved 
along the passageway 196 will come to rest‘at a loca 
tion approximately beneath the insertion punch. After 
this lateral transfer of the knob, it is held by arms 204,‘ 
210 mounted in horizontally extending recesses 208, 
216, in the blocks 192, 190. These arms are mounted 
on pivot pins 205, 212 and their flexed ends are 
resiliently biased towards each other by suitable torsion 
springs 206, 214. It is also desirable to support the coni 
cal base portion of the knob located at the assembly 
station and to this end there are provided clamping 
blocks 220 in the enlarged lower end of the passageway 
196 which are resiliently urged by springs 222 against 
the conical surfaces of the knobs; Ejection of the knob 
to which a spring has been applied is effected by merely 
pushing the completed knob from the passageway 196 
by the next knob fed through this ‘passageway. Ad 
vantageously, two arms 216 are provided although only 
a single arm 204 is required to stabilize the knob to 
which a‘spring is being applied. 
To brie?y review the operation of the embodiment of 

FIGS. 8-15, the spring strip is fed by feeding means 46, 
which is actuated by a suitable control system, to posi 
tion the leading spring of the strip beneath the insertion 
punch as shown in FIG. 8. Compressed air is then ad 
mitted throughout the port 226 of the upper piston 

- cylinder to drive the piston and the punch downwardly 
through a portion of its stroke to the position of FIG. 
11. When the punch is lowered to ‘this position, the 
lower end of the punch will enter the leading spring of 
the strip and the pilot will move partially into the recess 
162 after it engages the upper surface of slide 172. 
Piston cylinder 88 is then actuated to drive the slide ‘ 
172 rightwardly from the position of FIG. 11 to the 
position of FIG. 12. When the parts are in the latter 
position, the openings 174, 179, and 181 will be in 
alignment with each other to permit subsequent 
downward movement of the punch to the position of 
FIG. 13. Rightward movement of the slide 172 also has 
the effect of both ?exing and bending the portion of the 
carrier strip to which the leading spring is attached; the 
strip is bent by virtue of the inclined side 177 of the 
notch in the slide and the strip is ?exed by virtue of the 
rightward displacement of the strip from the position of 
FIG. 11 to the position of FIG. 12. The combined effect 
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of the ?exure and bending is that the leading spring is 
severed from the strip and can now be carried 
downwardly to the knob. 
The ?nal portion of the downward stroke of the in 

sertion punch is accomplished by admitting com 
pressed air through the port 228 which causes the 
piston 230 to move downwardly from the position of 
FIG. 12 tothe position of FIG. 13%. During this portion 
of the operating cycle, the pilot 164 enters the upper 
end of the knob, the pin ‘160 engages the upper end of 
the feed block, the lever 150 is swung through a slight 
clockwise arc and the sleeve 148 is moved downwardly 
relative to the punch to move the spring onto the upper 
end of the knob. The parts are then returned to their 
original positions and the spring strip is advanced in 
preparation for the next operating cycle. , 
As with the previous embodiment, suitable controls, 

either automatic or semi-automatic, can be provided to 
pressurize the several piston cylinders in the ap 
propriate times in the operating cycle. 
Changes in construction will occur to those skilled in 

the art and various apparently different modifications 
and embodiments may be made without departing from 
the scope of the invention. The matter set forth in the 
foregoing description and, accompanying drawings is 
offered by way of illustration only. ‘ 
What is claimed is: 
1. An assembling apparatus for assembling articles to 

workpieces, said articles being in the form of a continu~ 
ous strip comprising a carrier strip with which said arti~ 
cles are integral at spaced-apart intervals, said ap 
paratus comprising: . _ a 

strip feeding means for feeding said strip along a first 
path, , ‘ 

an inserting punch having means for engaging and 
holding one of said articles, said punch being 
reciprocable along a second path, said second path 
extending transversely of said first path, 

workpiece supporting means for supporting one of 
said workpieces in a plane extending transversely 
of said second path and parallel to said ?rst path, 

shearing means effective to shear the leading article 
of said strip from said carrier strip, 

. displacing means effective to displace said carrier 
strip and said inserting punch relative to each 
other laterally of said ?rst path, and 

actuating means for actuating said shearing means 
and said displacing means, and for actuating said 
inserting punch whereby 

during each operating cycle of said apparatus, said 
leading article is advanced along said first path, said 
leading article is engaged and held by said punch, said 
leading article is severed from said strip, said punch 
and said carrier strip are displaced relative to each 
other laterally of said first path, and said punch 
thereafter moves along said first path to said supporting 
means and assembles said leading article to said work 
piece. ‘ 

2. Assembling apparatus as set forth in claim 1 
wherein said carrier strip is displaced laterally with 
respect to said article and said ?rst path intersects said 
second path. 

3. An inserting apparatus for inserting articles into 
workpieces, said articles being in the form of a continu 
ous ladder strip, said apparatus comprising: 
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strip feeding means for feeding said strip along a ?rst 
path, 

an inserting punch reciprocable along a second path, 
said second path intersecting said ?rst path, ‘ 

workpiece supporting means for supporting one of 
said workpieces in a plane extending transversely 
of said second path, 

shearing means effective to shear the leading article 
of said strip from the carrier strip of said ladder 
strip, 

carrier strip displacing means effective to displace 
said carrier strip laterally of said first path, and 

actuating means for actuating said shearing means 
and said displacing means, and for actuating said 
inserting punch whereby said leading article is 
moved along said ?rst path towards a workpiece 
supported on said supporting means and inserted 
into said workpiece. 

4. Apparatus as set forth in claim 3_ wherein said arti 
cles comprise spring members having circular cross 
sections, said workpieces being cylindrical and being 
adapted to concentrically receive said spring members. 

5. Apparatus as set forth in claim 4 wherein said 
workpieces comprise control knobs which are adapted 
to receive said spring members in circumferential em 
bracing relationship. _ 

6. Apparatus as set forth in claim 3 wherein said arti 
cles comprise terminal members, said workpieces com 
prising panel members. 

7. Apparatus as set forth in claim 3 wherein said arti 
cles comprise terminal pins and said workpieces com 
prise printed circuit boards. 

8. Apparatus for inserting terminal members into a 
panel member, said terminal members being in the 
form of a continuous ladder strip, said apparatus com 
prising: 

strip feeding means for feeding said strip along a ?rst 
path, ‘ ‘ 

an inserting punch reciprocable along a second path, 
said second path intersecting said ?rst path, 

panel supporting means for supporting said panel in a 
plane extending transversely of said second path, 

shearing means effective to shear the leading ter 
minal of said terminal strip from the carrier strip of 
said terminal strip, 

carrier strip displacing means effective to displace 
said carrier strip laterally of said first path, and 

actuating means for moving said inserting punch into 
engagement with said leading terminal, for actuat 
ing said severing means and said displacing means, 
and for thereafter moving said inserting punch to a 
panel supported on said supporting means 
whereby said leading terminal is inserted into said 
panel. 

9. Apparatus as set forth in claim 8 including slide 
means reciprocable in a direction extending transverse 
ly of said second path, said shearing means and said 
carrier strip displacing means being in said slide means. 

10. Apparatus as set forth in claim 8 including means 
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on said inserting punch for ‘resiliently grasping said 
leading terminal. 

11. Apparatus for inserting terminal members into a 
panel member, said terminal members being in the 
form of a ladder strip comprising a continuous carrier 
stri with said terminal members being integral _with, 
an extending laterally from, said carrier strip at 
spaced-apart intervals, said terminal members and said 
carrier strip de?ninga single plane, said apparatus 
comprising: ' ' 

strip feeding means for feeding said strip along a ?rst 
path, 

an inserting punch reciprocable along a second path, 
said second path intersecting said ?rst path and 
lying substantially in the plane de?ned by said 
strip, 

panel supporting means for supporting said panel in a. . 
, plane extending normally of said second predeter 
mined path, 

shearing and displacing means effective to displace 
said carrier strip laterally, relative to said second - 
path, with respect to the leading terminal of said 

' strip thereby to shear said leading terminal from 
said strip and to move said carrier strip away fro 
said second path, and ' 

actuating means for sequentially moving said insert 
ing punch along a portion of said second path 
towards a panel supported on said supporting 
means until said inserting punch engages the said 
leading terminal member of said strip, for 
thereafter actuating said strip shearing and dis 
placing means to shear said leading terminal from 
said strip and move portionsof said strip away 
from said second path, and for thereafter moving 
said inserting-punch along the remainder of said 
second path to insert said leading terminal‘ 
member into said board. 

12. Apparatus as set forth in claim 11 wherein said 
panel supporting means comprises an anvil, said anvil 
having means for deforming an inserted terminal 
member to secure said inserted terminal member to 
said panel. 

13. Apparatus as set forth in claim 11 wherein said 
strip shearing and displacing means comprises slide 
means movable laterally of said ?rst path. 

14. Apparatus as set‘ forth in claim 13 including an 
opening in said slide means, said second path extending 
through said opening when said slide means is in its 
retracted position. 

15. Apparatus as set forth in claim 14 wherein said 
slide means has cooperable shearing blocks mounted 
thereon, said ?rst path extending between said shearing 
blocks, said opening extending through one of said 
shearing blocks. 

16. Apparatus as set forth in claim 11 wherein said 
strip shearing and displacing means comprises a slide 
means movable laterally of said ?rst path, said slide 
means having cooperable shearing blocks thereon, said 
?rst path extending between said shearing block. 

* * * * * 


