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HOPPER FEED CRIMPING MACHINE WITH 
COMBINATICN CONTAlNER-HOPPER 

The present invention relates generally to crimping 
machines and pertains, more specifically, to crimping 
machines in which electrical contacts are selectively advanced 
from a supply of such contacts and are each crimped to the 
end of an electrical wire. 
Crimping has become an accepted and wide-spread method 

for attaching an electrical contact to the terminal end of an 
electrical wire. Large numbers of such crimped connections 
are currently being made for use in control and instrumenta~ 
tion circuitry where contacts having a wide variety of configu 
rations are employed and where rigid specifications require 
relatively small, accurately dimensioned contacts of high 
quality materials securely attached to their respective electri 
cal wires. Because these contacts do vary in shape and size and 
are usually small and therefore relatively difficult to handle, 
and because these contacts are relatively expensive, a need 
has arisen for crimping machines which will not only facilitate 
accurate and rapid location and crimping of such contacts 
upon the ends of electrical wires, but which are easily adapted 
or adjusted for the accommodation of any of a variety of con 
figurations in such contacts and which facilitate the handling 
of such contacts during transit and storage so as to minimize 
contamination or other damage to, as well as loss of, the con 
tacts. 

It is therefore an important object of the invention to pro 
vide a crimping machine which will rapidly and accurately 
locate contacts of any one of a variety of configurations in cor 
rect position to be crimped to the ends of electrical wires and 
which will selectively crimp each such contact to a wire. 
Another object of the invention is to provide a crimping 

machine as described above in which the contacts are serially 
fed from a receptacle containing a supply of loose contacts 
and are successively advanced from the receptacle, oriented, 
positioned and crimped in place upon a wire without manual 
manipulation of the contacts, each of the means for advanc 
ing, orienting, positioning and crimping the contacts including 
means which are selectively changeable through adjustment 
or replacement for accommodating a variety of contact con 
figurations. 

Still another object of the invention is to provide a crimping 
machine of the type described in which the supply of contacts 
is held within a bowl-like container which may be inserted into 
the receptacle to serve as a hopper for the machine, but may 
be removed and replaced to supply the machine with contacts 
of any one of the variety of contact configurations and to serve 
as a container for the contacts during storage and transit. 
A further object of the invention is to provide a container 

for a crimping machine of the type described above, the con 
tainer having a configuration which enables the machine to 
serially feed contacts from the container for advancement 
through the machine. 
A still further object of the invention is to provide a crimp 

ing machine of the type described above which is easy to 
operate and which lends itself to ready change by adjustment 
or conversion for handling contacts of various sizes and 
shapes. 
The above objects, as well as still further objects and ad 

vantages, are attained by the invention which may be 
described briefly as a crimping machine for selectively ad 
vancing electrical contacts of any one of a variety of contact 
configurations from a supply of such contacts and crimping 
each advanced Contact at a ferrule portion thereof to the end 
of an electrical wire inserted into the ferrule portion, the 
machine comprising: a crimping station; receptacle means in 
cluding selectively replaceable means for holding the supply 
of contacts in a reservoir of loose contacts, the receptacle 
means having a discharge opening; feed means for serially 
feeding the contacts from the reservoir to the discharge open 
ing in the receptacle; advancing means for selectively advanc 
ing a contact from the discharge opening along a path leading 
to the crimping station; positioning means located along the 
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2 
path for receiving and locating each advanced contact at the 
crimping station; orienting means located along the path 
between the advancing means and the positioning means for 
orienting each advanced contact such that every contact 
reaches the positioning means in the same orientation and the 
ferrule portion is accessible for the reception of the wire when 
the contact is located at the crimping station; and'crìmping 
means at the crimping station for crimping the ferrule portion 
of the contact upon the wire when the contact is at the crimp 
ing station and the wire is inserted within the ferrule portion; 
the advancing means, orienting means` positioning means and 
crimping means including means selectively changeable for 
accommodating the variety of contact configurations. 
The invention will be more fully understood while still 

further objects and advantages thereof will become apparent 
in the following detailed description of an embodiment of the 
invention illustrated in the accompanying drawing, in which: 

FIG. l is a partially diagrammatic perspective view of a 
crimping machine constructed in accordance with the inven 
tion; ' 

FIG. 2 is a perspective view of a bowl-like insert for the 
crimping machine; À 

FIG. 3 is a plan view of the bow~like`insert placed within the 
crimping machine; 

FIG. 4 is a cross-sectional view taken along line 4-4 of 
FIG. 3; 

FIG. 5 is an enlarged elevational cross-sectional view of the 
advancing means of the crimping machine taken along line 
5-5 of FIG. 3; 

FIG. 6 is a cross-sectional view similar to FIG. 5, but with 
the component parts in a different operating position; 

FIG. 7 is an enlarged cross-sectional plan view of the orient 
ing means of the crimping machine; 

FIG. 8 is a view similar to FIG. 7, but with the component 
parts in a different operating position; 

FIG. 8A is a fragmentary view illustrating an alternate con 
figuration in a component part of FIG. 8; 

FIG. 9 is a cross-sectional view taken along line 9~9 of 
FIG. 8; 

FIG. 9A is a fragmentary view illustrating an alternate con 
figuration in a component part of FIG. 9; 

FIG. 10 is a cross-sectional view similar to FIG. 7, but with 
the component parts in a different operating position; 

FIG. 11 is a cross-sectional view taken along line 11-11 of 
FIG. 10; 

FIG. l2 is an enlarged elevational cross-sectional view of 
the positioning means and the crimping mechanism of the 
crimping machine; f 

FIG. 13 is a cross-sectional view similar to FIG. l2, but with 
the component parts in a different operating position; 

FIG. 14 is an enlarged fragmentary view of a portion of FIG. 
l2; and 
FIG. 15 is a schematic illustration of the control circuit of 

the crimping machine. 

GENERAL ARRANGEMENT 

Referring now to the drawing, and especially to FIG. l 
thereof, a crimping machine constructed in accordance with 
the invention is illustrated partially diagrammatically at 10 
and is seen to have a housing 12 within which is located the 
frame 14 of the machine. It is the function of crimping 
machine 10 to selectively advance electrical contacts 16 from 
a supply 18 of such contacts and to crimp each advanced con 
tact to an electrical wire 20. The electrical wire 20 has a con 
ductor 22 sheathed within a jacket 24 of insulating material. 
Each electrical contact 16 is provided with a ferrule 26 within 
which the conductor 22 of the wire 20 is to be received, and a 
contact portion which is usually in the form of a pin or a 
socket and in this instance is a pin 28. 
The supply 18 of electrical contacts 16 is held within the 

crimping machine 10 in a reservoir of loose contacts placed 
within receptacle means 30 located at the top of the crimping 
machine. 
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As will be described in greater detail below, feed means 32 
are provided for serially feeding the contacts 16 from the 
reservoir to advancing means 34 mounted upon the frame 14 
of the machine 10 and which will selectively advance a con 
tact 16 from the receptacle means 30 through a conduit 36 
which provides a segment of a path 37 leading to a crimping 
station 38 wherein the crimping operation will take place. The 
segment of the path 37 provided by the conduit 36 terminates 
in an orienting means 40, also mounted upon the frame 14, for 
receiving the advanced contact and orienting the contact such 
that the ferrule 26 of the contact is accessible for the recep 
tion of the conductor 22 when the contact reaches the crimp 
ing station 38. 

After leaving the orienting means 40, the advanced contact 
will continue along path 37 to drop into a positioning means 
42, also mounted upon the frame 14, for locating each ad 
vanced and oriented contact at the crimping station 38. Once 
the advanced and oriented contact is placed within the crimp 
ing station 38, the wire 20 may be passed manually through an 
access aperture 44 in the housing 12 to insert the conductor 
22 into the ferrule 26 of the contact 16. Also located at the 
crimping station 38 is a crimping means, shown in the form of' 
crimping mechanism 46, within which the ferrule 26 is located 
by the positioning means 42 such that upon insertion of the 
conductor 22 of the wire 20 within the ferrule 26 of the con 
tact 16, an actuator means, shown in the form of a foot pedal 
48, may be depressed to actuate the crimping mechanism 46 
and crimp the ferrule upon the conductor. Upon completion 
of the crimping operation, the wire is withdrawn from the 
aperture 44 bringing with it the crimped contact, and the 
crimping machine 10 is ready for the insertion of another wire 
and crimping ofanother contact. 

FEED MEANS AND SEPARABLE CONTAINER 

As best seen in FIGS. 1 through 4, the receptacle means 30 
includes a container 50 having a bowl-like liner 52 which may 
be inserted into a well member 54 at the top of the crimping 
machine l0 and which holds a supply of electrical contacts 16 
to provide a reservoir of loose contacts in the machine l0. The 
liner 52 has a bottom 56 and an upwardly extending wall 58 
closed at the top thereof by a removable cover 60 affixed 
thereto. Adjacent the top of the wall 58 is a discharge opening 
62 which is juxtaposed with the advancing means 34 when the 
liner is inserted into the machine 10 and is properly seated 
within the well member 54. In order to serially feed contacts 
16 from the reservoir of loose contacts held in the liner to the 
discharge opening 62 and to the advancing means 34, a spiral 
ramp 64 extends along the wall 58 between the bottom of the 
bowl-shaped liner 52 and the discharge opening 62, the spiral 
ramp 64 following a path which increases in radius as the path 
progresses upwardly from the bottom 56 toward the top of the 
liner S2. The liner 52 itself is interengaged with the well 
member 54 by the engagement of selectively releasable 
coupling means shown in the form of ribs 66, which are in 
tegral with the liner, engaged with corresponding slots 68 in 
the well member and is held in place within the well member 
54 by a latch 70 which is pivotally mounted upon a hinge pin 
72 for movement into and out of engagement with a latch pin 
74 to selectively lock the liner 52 in place within the machine 
l0 or release the liner 52 for removal from the well member 
54 and from the machine l0. Both the hinge pin 72 and the 
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latch pin 74 are affixed to the well member S4 and project up- ' 
wardly from the upper rim thereof. The well member 54 is 
coupled to an oscillator mechanism 76 which oscillates the 
well member about a central vertical axis (as indicated by the 
arrow in FIGS. l, 3 and 4) thereby oscillating the liner S2 and 
causing the contacts 16 to travel from the reservoir upwardly 
along the spiral ramp 64 to the discharge opening 62. 
The liner 52 is preferably molded of an inert synthetic resin 

material, such as polyethylene. The cover 60 is also fabricated 
of a molded synthetic resin material, preferably a transparent 
material such as methyl methacrylate, and is affixed to the 
liner by means of detent projections 80 which project up 
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4 
wardly from the periphery of the uppermost edge of the liner 
to enter corresponding apertures 82 in the cover 60 and 
removably secure the cover to the liner. A closure shown in 
the form of a plug 84, molded integral with the liner 52 
through the use of an interconnecting retaining strap 86, is 
provided so that when the liner is removed from the machine 
10 the discharge opening 62 may be closed by inserting the 
plug 84 into the discharge opening. Thus, the liner 52, cover 
60 and plug 84 serve as a container for the contacts when the 
contacts are stored or are in transit and the liner serves as a 

readily replaceable hopper for feeding contacts to the 
machine 10 when the liner is seated within the well member 
54 and the discharge opening 62 is open and juxtaposed with 
the advancing means 34. In this manner, electrical contacts of 
a wide variety of configurations may‘be packaged by the 
manufacturer of electrical contacts with each configuration in 
a separate liner, the packages of electrical contacts may be 
shipped and stored with the contacts in the liner, and the 
crimping machine l0 may be provided with a supply of con 
tacts of any desired configuration by merely placing a particu 
lar liner within the machine, all without direct handling of the 
contacts themselves. Thus, contacts having any one of a 
variety of configurations are readily supplied to the machine 
10. Additionally, any damage or contamination of the con 
tacts due to exposure or handling is minimized. 

ADVANCING MEANS 

Turning now to FIGS. 3 through 6, when contact 16 reaches 
the discharge opening 62, the contact is juxtaposed with the 
housing 90 ofthe advancing means 34 and is located at the en 
trance 92 to a passage 94 passing through the housing 90 and 
communicating with the conduit 36 (also see FIG. l). When it 
is desired to advance a contact 16 from the discharge opening 
62 into the conduit 36 and on to the orienting means 40, air, 
under pressure, is supplied to the housing 90 by means of an 
air line 96 and is directed to a venturi 100 to establish a stream 
of air flowing in the direction of the arrows in FIGS. 5 and 6 
through a throat 102 in the venturi 100 and thence through 
the conduit 36 which communicates with the outlet 104 of the 
throat. The inlet 106 of the throat communicates with the 
passage 94 such that the stream of air reduces the pressure at 
the entrance 92 of the passage 94 thereby urging the contact 
juxtaposed with the entrance 92 into the venturi 100. How 
ever, advancement of the contact into the passage 94 is 
precluded by gate means shown in the form of a lever 110 
mounted in the housing 90 upon a pin 112 for pivotal move 
ment between a first position, shown in FIG. 5, wherein an 
arm 114 of the lever 110 is located in the path of travel of the 
contact between the discharge opening 62 and the venturi 100 
and a second position, as shown in FIG. 6, wherein the arm 
114 is located outside of the path of travel of the contact to 
permit the contact to pass into the passage 94. The lever 110 is 
resiliently biased into its first position by means of a helical 
spring 116 which urges the lever to the left (clockwise), as 
viewed in FIG. 5. 
At the same time that air is supplied to housing 90 by means 

of air line 96, air is supplied, under pressure, through an air 
line 118 to an air cylinder 120 to move a piston 122 to the 
right, as seen in FIG. 6, against the bias of a helical spring 124. 
Such movement of the piston 122 draws rod 126, which is af 
fixed to the piston, to the right. Rod 126 is coupled to the 
lower end 128 of the lever 110 by means of a link 130 affixed 
to the lower end 128 ofthe lever 110 and carrying a collar 132 
of magnetic material, such as steel, which is gripped by a mag 
net 134 which, in turn, is engaged by a retaining ring 136 af 
fixed to the rod 126 such that the magnet 134, the collar 132, 
and the link 130 are moved to the right with the rod 126 to 
pivot the lever in a counterclockwise direction until the lever 
abuts a stop pin 138 affixed to a forward member 140 of the 
housing 90, as seen in FIG. 6. At this point, the contact 16 
which has been restrained by the arm 114 of the lever, is per 
mitted to pass into the passage 94 and is accelerated by the 
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pressure differential across the passage between the entrance 
92 and the throat 102 of the venturi 100. 
Continued movement of the piston 122 to the right, beyond 

that position shown in FIG. 6, will continue to draw the mag 
net 134 to the right and, since the lever 110 can no longer 
move in a counterclockwise direction, the magnet 134 will be 
separated from the collar 132 (as shown in phantom in FIG. 6) 
and the lever will immediately be-returned toward its first 
position by the bias force supplied by helical spring 116, the 
lever coming to rest against a further stop pin 142. Upon 
release of the air pressure within the cylinder 120, the piston 
122 will be returned to its original position, as shown in FIG. 
S, by the biasing force of helical spring 124 and the magnet 
134 will be returned to its original position by the helical 
spring 144 where the magnet can once again grip the collar 
132 to reset the advancing means for another cycle of opera 
tion. Thus, the gate provided at the entrance 92 is opened only 
for an interval of a duration sufficient to pass only one contact 
into the passage 94 each time the piston 122 is actuated to 
move the rod 126 to the right. However, the duration may be 
varied in order to accommodate contacts of various lengths or 
weights by changing the actual distance between stop pins 138 
and 142. Such a change is accomplished selectively and with 
ease by merely removing forward member 140, which carries 
stop pin 138, and replacing the forward member 140 with a 
like member having a stop pin in another location relative to 
stop pin 142. Thus, advancing means 34 is readily changed to 
selectively accommodate contacts having any one of a variety 
of configurations. 

ORIENTING MEANS 

Because each contact 16 which is to be crimped upon the 
wire 20 at the crimping station 38 must be located at the 
crimping station with the ferrule 26 of the contact juxtaposed 
with the aperture 44 through which the wire is passed, and 
since the orientation of the contacts 16 as they reach the en 
trance 92 of the passage 94 is random; that is, the ferrule of 
each contact may be forward or rearward, the contacts are 
passed from the conduit 36 into the orienting means 40 where 
each contact is oriented to assure that every contact which 
proceeds along the path 37 beyond the orienting means 
reaches the positioning means 42 in the same orientation so 
that the ferrule 26 is properly located when the contact arrives 
at the crimping station. As best seen in FIGS. 7 through 11, as 
well as in FIG. 1, the orienting means 40 includes a mounting 
bracket 150 which is affixed to the frame 14 of the crimping 
machine 10 and which carries a guide block 152. A slide 
member 154 is mounted for sliding movement within the 
guide block 152 and includes a cavity 156 which, in the first 
position of the slide member (as illustrated in FIG. 7) is 
aligned with a passage 158 through which the cavity 156 com 
municates with the conduit 36 to receive the contact 16 ad 
vanced by the advancing means 34. 
The contact is then oriented by displacing the slide member 

154 to the left to a second position (as illustrated in FIG. 8) to 
register the cavity 156 with an aperture 160 in the lower plate 
162 of the guide block and to place the contact 16 over the 
aperture 160 such that the contact may pass through the aper 
ture. At this point, a blast of air is passed through a passage 
163 (see FIG. 9) to drive the contact through the aperture 
160. 
The aperture 160 has a length corresponding to the length 

of the contact 16 and includes a central portion 164, having a 
width corresponding to the diameter of the ferrule 26, and op 
posite end portions 166, each corresponding to the diameter 
of the pin 28 of the contact. Since the ferrule 26 has a diame 
ter greater than the pin 28, the pin must precede the ferrule as 
the contact passes through the aperture, as seen in FIG. 9. As 
the contact drops through the aperture 160 and leaves the 
lower plate 162 of the guide block 152, the contact falls 
through a discharge chute 168, carried by the lower plate 162, 
which includes a guide plate 170 for assuring that the contact 
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6 
will leave the discharge chute at the outlet 172 thereof with 
the pin 28 preceding the ferrule 26. 

In order to enable the orienting means 40 to accommodate 
contacts of various lengths and configurations, the lower plate 
162 may be removed and replaced with any one of a variety of 
lower plates having apertures of different sizes and configura 
tions. Thus, in changing over machine 10 to crimp contacts of 
an alternate configuration such as, for example, contact 16A 
shown in FIGS. 8A and 9A, the lower plate 162 is removed 
and replaced with another lower plate 162A having an aper 
ture 160A. Contact 16A is of the type which includes a ferrule 
26A and a socket 28A and, in this instance, the socket 28A 
has a diameter greater than the ferrule 26A. Since it is desired 
that the socket precede the ferrule, aperture 160A is bridged 
by a central bridge 164A, leaving end openings 166A having a 
width corresponding to the diameter of the socket 28A. When 
the blast of air is passed through passage 163, the contact 16A 
will be pivoted about bridge 164A large end first so that the 
socket will precede the ferrule as the contact passes into the 
discharge chute 168. 

In addition, the guide plate 170 is mounted upon the 
discharge chute 172 for pivotal movement about a pin 176 
and is held in place by a tab 178 (see FIG. 11) which is in 
tegral with the guide plate and which is engaged within one of 
a plurality of openings 180 in the discharge chute 168. By 
locating the tab 178 within any one selected opening 180, the 
guide plate may be positioned to accommodate contacts of 
various lengths. Adjustment, conversion or replacement of the 
guide block 152 and lower plate 162 is facilitated in that the 
guide block is slidably received within the bracket 150 and 
carries a front plate 182 which is removably affixed to the 
bracket by thumb screws 184. Both the front plate 182 and the 
thumb screws 184 are accessible readily from the front of the 
machine 10 so that the guide block 152 is easily removed, 
when desired, by merely loosening the thumb screws and slid 
ing the guide block out ofthe bracket 150, 

Should the contact be improperly dimensioned or have 
other flaws which would preclude passage of the contact 
through the aperture 160, the contact will not leave the cavity 
156 and will be carried with the slide member to a third posi 
tion (illustrated in FIGS. l0 and l1) where the cavity will be 
registered with a slot 186 in the lower plate 162. Since slot 186 
is very large in comparison to the aperture 160, any such de 
fective contact will drop from the cavity 156 and will be 
removed from the crimping machine 10. 

Should more than one contact 16 inadvertently be present 
in cavity 156 as the slide member is moved from the first posi 
tion toward the second position thereof, a pin 188, which 

A would ordinarily pass laterally through cavity 156 to become 
inserted further within transverse bore 189, will engage the 
second contact (shown in phantom in FIG. 7) to preclude 
movement of the slide member 154 to the second position 
thereof and all of the contacts will be dropped from cavity 156 
upon the subsequent arrival of the slide member at the third 
position thereof. 

Actuation of the slide member 154 within the slide block 
152 between the above described positions thereof is accom 
plished by actuator means shown in FIG. 7 in the form of a 
main air cylinder 190 carried by the bracket 150 and an aux 
iliary air cylinder 192 añixed to the main air cylinder. When 
no air under pressure is present in either cylinder, the piston 
194 of the auxiliary air cylinder 192 is urged all the way up 
wardly (as shown in phantom in FIG. 7) by helical spring 196 
to enable the helical spring 198 within the main air cylinder 
190 to move piston 200 of the main air cylinder fully to the left 
and thus urge push-rod 202 to move the slide member 154 
into its second position (as illustrated in FIG. 8) against the 
biasing force of helical springs 204. 
By first supplying air under pressure through air line 206 to 

main air cylinder 190, the piston 200 will be moved all the way 
to the right, drawing push-rod 202 to the right and enabling 
helical springs 204 to move the slide member 154 to the right 
until the slide member abuts a stop pin 208 and comes to rest 
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at its third position. By then supplying air under pressure to 
the auxiliary air cylinder 192, through air line 210, piston 194 
is moved downwardly to move a latch 214 into the path of 
travel of a shoulder 216 on the piston 200. Subsequent release 
of the air pressure in the main air cylinder 190 will then allow 
the helical spring 198 to move the piston 200 to the left until 
the shoulder 216 engages the latch 214 and the slide member 
is held in its first position, as seen in FIG. 7. 
Movement of the slide member 154 from the first position 

to the second position thereof is then effected by release of the 
air pressure within auxiliary air cylinder 192 to allow helical 
spring 196 to retract latch 214 from engagement with 
shoulder 216. 

POSITIONING MEANS 

Turning now to FIGS. 12, 13 and 14, as well as to FIG. 1, as 
the oriented contact 16 leaves the discharge chute 168 of the 
orienting means 40, the contact enters a funnel-like tube 218, 
still with the pin 28 forwardmost, which leads the Contact to 
the positioning means 42. The positioning means includes a 
housing 220 having an upward extension 222 within which the 
tube 218 is received and a cylindrical bore 224 which commu 
nicates with the interior of the upward extension 222 by 
means of a slot 226. Affixed to the rearward end 228 of the 
housing 220 is an air cylinder 230 within which there is a 
piston 232 that carries a forwardly extending ram 234. In the 
position shown in FIG. 12, the piston 232 and the ram 234 are 
in a rearward, or first position, in which position the bore 224 
and the interior of the upward extension 222 of the housing 
220 are in open communication and the contact 16 has 
dropped into the bore with the pin 28 facing rearwardly 
toward the ram and the ferrule 26 facing forwardly toward the 
crimping station 38. Upon introducing air under pressure, via 
air line 236, through a rear inlet 238 in the air cylinder 230 be 
hind the piston 232, the piston 232 and the ram 234 will be 
moved forward such that a collet assembly 240, carried bythe 
forward end of the ram 234, will engage the pin 28 of the con 
tact and move the contact forward to bring the ferrule 26 into 
the crimping mechanism 46 at the crimping station 38. 
As the ram 234 is moved forward, the collet assembly 240 

will engage the pin 28 of the contact 16, pushing the contact 
forward. Just before the contact reaches the crimping station 
38, the ferrule 26 will engage a pair of gate members 242 
which are mounted within the forward end 244 of the housing 
220 for sliding movement in a direction transverse to the 
direction of travel of the contact and are resiliently biased into 
the bore 224 by springs 245. The engagement of the contact 
with the gate members 242 will force the pin 28 of the contact 
into gripped engagement with a sleeve 246 in the collet as 
sembly 240, the sleeve being constructed to a resilient materi 
al, such as a synthetic resin material, such that the pin will 
enter the bore 247 of the sleeve 246 to be gripped thereby, as 
seen in FIG. 14. Continued forward movement of the ram and 
the contact will displace the gate members 242 to move them 
apart from one another, by virtue of the engagement of the 
contact with the angled surfaces 248 ofthe gate members, and 
admit the ferrule 26 to the crimping station with the contact 
held in place by the collet assembly. The collet assembly 240 
is threaded into place upon the forward end ofthe ram 234 at 
249 so that the assembly 240 is selectively replaceable to ac 
commodate contacts of various sizes and configurations. The 
wire 20 may then be passed manually through the aperture 44 
to insert the conductor 22 thereof into the ferrule 26 and the 
crimping mechanism 46 may be actuated to crimp the ferrule 
onto the conductor. 

CRIMPING MEANS 

The crimping mechanism 46 includes a crimping head 250 
mounted upon the frame 14 of the crimping machine 10, the 
crimping head being constructed in a now well-known 
manner. Thus, the crimping head 250 includes a plurality of 
indentors 252 which are movable radially inwardly and out 
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8 
wardly by the rotation of a ring-like cam member 254, The 
cam member 254 is rotated by displacement of a lever 256 af 
fixed to a plunger 258 which is selectively actuated by supply 
ing air under pressure through an air line 260 to an air cylinder 
262 to move the plunger from a retracted rest position to a 
forward crimping position. The forward travel of the plunger 
258 is limited by a stop member 264 (see FIG. 1) such that the 
position of the stop member determines the extent of forward 
travel of the plunger and the concomitant radial travel of the 
indentors 252. The position of the stop member 264 relative 
to the plunger 258 may be adjusted by rotating a screw 266 so 
that the depth of the crimp made by the indentors may be acl 
justed with accuracy. 
Upon completion of the crimping operation, air under pres 

sure is introduced into the positioning means air cylinder 230, 
through air line 270 and a front inlet 272, ahead of the piston 
232 in order to return the piston and the ram 234 from the 
second position, shown in FIG. 13, to the first position. shown 
in FIG. l2, so that the next Contact 16N (shown in FIG. 13) 
may drop into the bore 224. Subsequently, the piston 232 and 
the ram 234 are again advanced to position the next contact at 
the crimping station 38. 

CONTROL MEANS AND OPERATION 

During the operation of the crimping machine 10, the oscil 
lator mechanism 76 is operated to assure that a contact is al 
ways available at the entrance 92 of the passage 94 of the ad 
vancing means 34. The sequence of operation of the advanc 
ing means 34, the orienting means 40, the positioning means 
42 and the crimping mechanism 46 is controlled by control 
means illustrated schematically in FIG. 15. In the following 
description of the sequence of operation of these various 
means, it will be assumed that the positioning means is already 
at its second position locating a first contact in place for 
crimping at the crimping station, that a second contact is 
located within the slot 226 of the positioning means and is at 
rest upon the ram 234, as seen at 16N in FIG. 13, and that a 
third contact is available at the entrance 92 to the advancing 
means. 

Air under pressure is supplied to machine 10 from an exter 
nal source 280 and is directed to first and second air valves 
282 and 284, respectively, within the crimping machine 10. 
The first air valve 282 supplies air through air line 236 to the 
rear inlet 238 in the air cylinder 230 of the positioning means 
42 such that the ram 234 ofthe positioning means is held in its 
forwardmost or second position and the first contact is at the 
crimping station 38. The operator of machine 10 will then pass 
the wire 20 through the aperture 44 to insert the conductor 22 
of the wire into the ferrule 26 of the first Contact. The foot 
pedal 48 is then depressed to operate the second air valve 284 
which then supplies air simultaneously to the crimping 
mechanism air cylinder 262 and to the orienter main air 
cylinder 190 through air lines 260 and 206, respectively. Thus, 
the plunger 258 is advanced to actuate the crimping heat 250 
and crimp the first contact onto the wire. At the same time, 
the slide member 154 ofthe orienting means 40 is moved to its 
third position. 
When the plunger 258 reaches the stop member 264, a for 

ward poppet valve 286 will be actuated and the poppet valve 
286 will, in turn, operate the first air valve 282. Such opera 
tion of the first air valve 282 will shift the supply of air from air 
line 236 and the rear inlet 238 of the positioner air cylinder 
230 to air line 270 and the front inlet 272 to retract the ram 
234 to its rearwardmost or first position, thereby allowing the 
second contact 16N to drop into the bore 224 of the housing 
220. At the same time, air is supplied via air line 210 to the 
auxiliary cylinder 192 of the orienting means 40 to advance 
the latch 214 into the path of the shoulder 216 of the main air 
cylinder 190. Also, air is supplied through air line 118 to the 
air cylinder 120 of the advancing means 34 to momentarily 
open the gate thereof and admit the third contact into the 
passage 94. Since air is also supplied to the venturi 100 of the 
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advancing means 34 through air line 96, the third contact is 
accelerated through the passage 94 and passes through the 
conduit 36 toward the orienting means 40. 

Actuation of the forward poppet valve 286 also enables that 
poppet valve to operate the second air valve 284 to discon 
tinue the supply of air through air line 206, thereby allowing 
the push-rod 202 of the orienting means 40 to move to the left, 
thus bringing the slide member 154 to its first position where 
the slide member is halted, by contact of the shoulder 216 
with the latch 214, in order to receive the advanced third con 
tact within the cavity 156 of the slide member. 
At the same time, the supply of air through air line 260 is 

discontinued to enable the plunger 258 to retract to its rest 
position. Such retraction will actuate a rear poppet valve 288 
which, in turn, operates the first air valve 282 to shift the 
supply of air from air line 270 and the front inlet 272 of the 
positioner air cylinder 230 to air line 236 and the rear inlet 
238 of the positioner air cylinder to advance the ram 234 to its 
forwardmost or second position and thereby position the 
second contact 16N at the crimping station 38. 
Such operation of the first air valve 282 also discontinues 

the supply of air through air line 118 to reset the advancing 
means 34 and diseontinues the supply of air through air line 
210 to the auxiliary air cylinder 192 of the orienting means 40 
to draw the latch 214 out of' engagement with the shoulder 
216, thereby allowing the push~rod 202 to move to the left and 
displace the slide member 154 from its first to its second posi 
tion. The third contact will then be oriented and passed on to 
the positioning means 42 where the third contact will come to 
rest upon the ram 234 and within slot 226. The machine 10 is 
then ready to repeat the above cycle by again inserting a wire 
through access aperture 44 and depressing the foot pedal 48. 

Because the liner 52 is easily removed from the well 
member 54 and is readily replaced by another such liner, elec 
trical contacts of any one of a variety of contact configura 
tions are easily and quickly supplied to the machine. Addi 
tionally, the contacts themselves are easily handled since only 
those contacts which are advanced through the machine are 
removed from the container 50 and any contacts remaining in 
the container after completion of crimping operations may 
easily be removed from the machine and stored by merely 
removing and storing the container 50. 
Each time another of the variety of contact configurations is 

inserted into the machine, it becomes a relatively simple 
matter to change over the advancing means, the orienting 
means and the positioning means to accommodate contacts of 
different sizes and shapes. 

lt is to be understood that the above detailed description of 
an embodiment of the invention is provided by way of exam 
ple only. Various details of design and construction may be 
modified without departing from the true spirit and scope of 
the invention as set forth in the appended claims. 
The embodiments of the invention in which an exclusive 

property or privilege is claimed are defined as follows: 
1. A crimping machine for selectively advancing electrical 

contacts of any one of a variety of contact configurations from 
a supply of such contacts and crimping each advanced contact 
at a ferrule portion thereof to the end of an electrical wire in 
serted into said ferrule portion, said machine comprising: 

a crimping station; 
a receptacle means including means selectively replaceable 

for holding said supply of contacts of selected configura 
tion in a reservoir of loose contacts, said receptacle 
means having a discharge opening: 

feed means for serially feeding said contacts in random 
orientation from the reservoir to the discharge opening in 
said receptacle means; 

advancing means for selectively advancing a random 
oriented contact from said discharge opening along a 
path leading to the crimping station; 

positioning means located along said path for receiving and 
locating each advanced contact at the crimping station; 
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orienting means located along said path between the ad 
vancing means and the positioning means for receiving 
the advanced random oriented contact and orienting said 
advanced contact such that every contact reaches the 
positioning means in the same orientation and the ferrule 
portion is accessible for the reception of the wire when 
the contact is located at the crimping station; and 

crimping means for crimping the ferrule portion of the con 
tact upon the wire when the contact is at the crimping sta 
tion and the wire is inserted within the ferrule; 

said advancing means, positioning means, orienting means 
and crimping means including means selectively changea 
ble for accommodating the variety of contact configura 
tions. 

2. The crimping machine of claim 1 wherein: 
the machine includes a frame; 
the crimping station is located on said frame; 
the orienting means is mounted upon said frame for actua 

tion between a first position wherein the advanced con 
tact is received therein and a second position wherein 
said advanced contact is oriented and passed on to the 
positioning means; 

the positioning means is mounted upon said frame for ac 
tuation between a first position wherein the oriented con 
tact is received in the positioning means and a second 
position wherein said contact is moved into said crimping 
station; 

the crimping means is mounted upon the frame at the 
crimping station for selective actuation between a rest 
position and a crimping position; 

the machine includes actuator means; and 
the machine includes control means having: means respon 

sive to said actuator means for actuating said crimping 
means to said crimping position; means responsive to ac 
tuation ofthe crimping means to the crimping position for 
simultaneously actuating said positioning means to the 
first position thereof, said advancing means to advance a 
further contact to the orienting means, said orienting 
means to the first position thereof to receive said further 
contact and said crimping means to return to said rest 
position thereof; and means responsive to return of said 
crimping means to the rest position for actuating the posi 
tioning means to the second position thereof and the 

` orienting means to the second position thereof to orient 
and pass said further contact to the positioning means. 

_ 3. The crimping machine of claim 2 wherein said advancing 
means, orienting means, positioning means and crimping 
means are each provided with pneumatic actuators and said 
control means includes pneumatic valves. 

4. The crimping machine of claim 1 wherein: 
the receptacle means includes a bowl-shaped container af 

fixed to the frame and having a bottom and an upwardly 
extending wall, said discharge opening being located in 
said wall above said bottom, and said loose contacts being 
contained within said container; and 

the feed means includes a spiral ramp extending along the 
wall between the bottom of the bowl-shaped container 
and the discharge opening and oscillator means for oscil 
lating said bowl-shaped container to move contacts from 
said reservoir of loose contacts within said container 
along said ramp to the discharge opening. 

5. The crimping machine of claim 4 wherein the spiral ramp 
follows a path of increasing radius as the path progresses up 
wardly. 

6. The crimping machine of claim 4 wherein the bowl 
shaped container comprises a separable liner and said 
machine includes means removably coupling said liner with 
said oscillator means such that the liner may be selectively 
removed from the machine. 

7. The_crimping machine of claim 6 wherein the liner is 
fabricated of an inert synthetic resin material. 

8. The crimping machine of claim l wherein said advancing 
means comprises: 
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a venturi including a throat having an inlet communicating 
with the discharge opening of said receptacle means, and 
an outlet; 

means for supplying a stream of air to the throat of said ven 
turi for reducing the air pressure at the inlet and urging a 
contact from the discharge opening into the venturi; 

gate means between the discharge opening and the venturi 
for blocking the entry of a contact from the discharge 
opening toward the venturi; 

means for selectively opening said gate means to permit the 
passage of a contact from the discharge opening into the 
venturi such that the difference in pressure between said 
inlet and the throat of said venturi will accelerate the con 
tact to advance the contact through the venturi; and 

a conduit interconnecting the outlet of said throat with the 
orienting means such that the advanced contact is 
directed from the venturi throat to the orienting means. 

9. The crimping machine of claim 8 wherein said means for 
selectively opening the gate means includes means for assur 
ing that the gate means remains open only for that interval of 
time required to admit only one contact into the venturi dur 
ing each actuation of the gate opening means. 

l0. The crimping machine of claim 9 wherein: 
the gate means includes a lever mounted for pivotal move 
ment between a first position and a second position, said 
lever having an arm located in the path of travel of said 
contacts between the discharge opening and the venturi 
such that movement of said contacts from the discharge 
opening to the venturi is precluded when the lever is in 
said first position, said arm being located outside of said 
path of travel when the lever is in the second position, and 
means resiliently biasing said lever into said first position; 

the means for selectively opening said gate means includes 
actuator means and coupling means releasably engaging 
said actuator means with said lever for selectively pivot 
ing the lever from said first position to said second posi 
tion against said biasing means upon actuation of said ac 
tuator means, said coupling means releasing the engage 
ment between the actuator means and the lever in 
response to the arrival of the lever at the second position 
such that said biasing means will immediately return the 
lever to said first position. 

1l. The crimping machine of claim 10 including means for 
selectively changing said second position relative to said first 
position for changing the duration of said interval to thereby 
accommodate said variety of contact configurations. 

12. .The crimping machine of claim 11 wherein said 
coupling means includes a magnetic member and a magnet 
member, one of said members being carried by the lever for 
movement between first and second locations corresponding 
to said first and second positions of the lever and the other of 
said members being carried by said actuator means for move 
ment from said first location to a location beyond said second 
location during actuation of said actuator means such that said 
members will engage and magnetically grip one another at the 
first location and, upon actuation of the actuator means, said 
members will move to the second location, and the lever will 
be moved to said second position, whereupon continued 
movement of said actuator means will draw said other of the 
members out of` engagement with said one of the members 
thereby breaking the magnetic grip between the members and 
permitting said biasing means to return the lever immediately 
to said first position. 

13. The crimping machine of claim 1 wherein the ferrule 
portion of the contact has a diameter different from the 
diameter of a further portion of the contact and said orienting 
means comprises: 

a guide block; 
a slide member movable within said guide block between a 

first position and a second position; 
a cavity in said slide member in open communication with 

said path when the slide member is in the first position 
thereof such that the contact advanced by said advancing 
means will pass into said cavity; 
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an aperture in said guide block in registration with said cavi 
ty when the slide member is in said second position, said 
aperture having a configuration including a portion hav 
ing a width corresponding to the greatest ofthe diameters 
of said portions of the contact and a length less than the 
length of the entire contact for enabling the contact to 
pass from the cavity through the aperture and continue 
along a path of travel to said advancing means in only one 
orientation of the ferrule portion relative to the direction 
of travel of the contact; and 

means for moving said slide member between said first and 
second positions. 

14. The crimping machine of claim 13 wherein the ferrule 
portion of the contact has a diameter larger than the diameter 
of the remainder of the contact and said aperture has a con 
figuration including a length corresponding to the length of 
the contact, a central portion having a width corresponding to 
the diameter of the ferrule portion of the contact and opposite 
end portions each corresponding to the diameter of the 
remainder of the contact such that the remainder of the con~ 
tact must precede the ferrule portion as the contact passes 
through the aperture. 

15. The crimping machine of claim 13 including means for 
selectively changing said aperture in said guide block to 
thereby accommodate said variety of contact configurations. 

16. The crimping machine of claim 13 wherein the slide 
member is movable to a third position, said guide block in 
cludes a slot in registration with the cavity when the slide 
member is in said third position, and the orienting means in 
cludes means for moving the slide member to said third posi 
tion subsequent to being located at said first position for per 
mitting removal of any contact which does not pass through 
said aperture. 

17. The crimping machine of claim 1 wherein said position 
ing means comprises: 

a housing including a bore for receiving the oriented con 
tact; 

a ram movable within said housing between a first position 
wherein said contact may be admitted into said bore and 
a second position wherein said contact is engaged by the 
ram and located within said crimping station; 

gripping means carried by said ram for engaging said con 
tact and holding said contact in place within said crimp 
ing station; and 

gate means intercepting the path of travel of said contact for 
urging the contact into engagement with said gripping 
means as said contact is moved by movement of said ram 
from said first position to said second position; and 

means for moving the ram between said first position and 
said second position. y 

18. The crimping machine of claim 17 wherein: 
said gripping means includes a collet assembly having a 

sleeve of resilient material for receiving and gripping a 
corresponding portion ofthe contact therein; and 

said gate means includes at least one member resiliently 
biased into said path of travel and displaceable laterally of 
said path against said resilient bias in response to engage 
ment with said Contact. 

19. The crimping mechanism of claim 18 including means 
for selectively changing said collet assembly to thereby ac 
commodate said variety of contact configurations. 

20. A container having a bowl-shaped configuration for 
holding a supply of electrical contacts to be advanced from a 
reservoir of loose contacts through a machine for crimping 
each advanced contact to an electrical wire, the machine in 
cluding oscillator means for oscillating the container, said 
container comprising: 

a bottom; 
a wall extending upwardly from said bottom; 
a discharge opening in said wall above said bottom; 
a spiral ramp extending along the wall between the bottom 
and the discharge opening; and 

means integral with said container for selectively removably 
coupling said container with said oscillator means. 
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2l. The container of claim 20 wherein the spiral ramp fol 
lows a path of increasing radius as the path progresses up 
wardly. 

22. The container of claim 20 wherein the bottom and the 
wall comprise a unitary structure of inert synthetic resin 
material. 

23. The container of claim 22 wherein said unitary structure 
includes the spiral ramp. ' 

24. The container of claim 20 including: 
a cover secured to the wall for closing the bowl-shaped con 
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14 
figuration; and ~ 

closure means integral with the container for selectively 
closing the discharge opening. 

25. The container of claim 20 wherein the means for 
coupling the container with the oscillator means includes at 
least one rib unitary with the wall of the container and project 
ing therefrom for selectively engaging a complementary slot in 
said oscillator means. 


