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UNITED STATES PATENT OFFICE 
2,559,904 

APPARATUS FOR CRIMEPNG CONDENSER, 
CANS HAVING LEADS 

Nils H. Swanson, La Grange, Ill., assignor to 
Western Electric Company, Incorporated, New 
York, N. Y., a corporation of New York 
Application December 8, 1948, Serial No. 64,078 

This invention relates to apparatus for crimp 
ing articles and more particularly to a press 
Operated punch and die for crimping the edges 
of condenser cans having electrical leads ex 
tending outwardly from one end thereof. 

It is an object of the present invention to pro 
vide an improved reciprocatory apparatus for 
Crimping the ends of articles having parts ex 
tending from an end thereof. 
In one embodiment of the invention, the appa 

ratus is mounted on a punch press and actuated 
by the ram thereof and condenser cans having 
electrical leads extending from one end there 
of are positioned in supporting recesses in a dial 
or feed table, which is indexed step by step in 
response to the reciprocation of the ram to carry 
the cans through two crimping stations, where 
the edges of the cans are crimped in two oper. 
ations-the first station acting to crimp the edge 
of the can approximately 45°, and the second 
crimping station acting to complete the crimp 
ing Operation. At each crimping station there 
is a pair of pivoted crimping die members 
mounted for limited vertical and pivotal move 
ment and yieldingly held in their upper and 
Separated positions above and on opposite sides 
of the path of movement of the can to permit 
the cans and the leads to be moved into align 
ment therewith, after which the ram actuates 
the die members to first rock them about their 
pivots to their closed position above the can and 
then move them downwardly into engagement 
With the can to crimp the edges thereof. The 
Crimped cans, upon further rotation of the feed 
table, are then ejected from the apparatus. 
Other objects and advantages of the apparatus 

Will be apparent by reference to the following 
description thereof and the accompanying draw 
ings illustrating a preferred embodiment there 
of, Wherein 

Fig. 1 is a plan Sectional view of the crimping 
apparatus; 

Fig. 2 is a view in perspective of a condenser 
can of the type processed in the crimping appa 
ratus illustrated herein and having a pair of 
relatively long leads extending from one end 
thereof; 

Figs. 3 and 4 are detail views showing a por 
tion of the can and the upper edges thereof be 
fore and after being crimped; 
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Fig. 5 is a vertical sectional view of the ap 
paratus taken on the line 5-5 of Fig. 1 showing 
the ram of the press and the movable parts of 
the apparatus in their raised or inoperative po 
sition; 

Fig. 6 is a fragmentary plan sectional view 
of a portion of one of the crimping dies taken on 
the line 6-6 of Fig. 5; 

Fig. 7 is an enlarged vertical fragmentary sec 
tional view through the punch and die at the 
first crimping station taken on the line 7-7 of 
Fig. 1 and showing the parts in their upper or 
inoperative position; 

Fig. 8 is a fragmentary plan Sectional view of 
a portion of the crimping dies taken on the line 
8-8 of Fig. 7; and 

Fig. 9 is an enlarged fragmentary vertical sec 
tional view of the apparatus at the second crimp 
ing station and showing the dies and other mov 
able parts in their lower or Operative position. 
The apparatus disclosed herein is designed to 

crimp the edges O of a condenser can (Figs. 
1, 2 and 3) against the closure member 2, which 
seats on a shoulder formed by an inwardly ex 
tending groove 3 adjacent the open end of the 
can and serves to close the can and Seal the con 
tents therein. Extending outwardly from the end 
of the can through apertures in the closure men 
ber 2 is a pair of relatively long leads 5, which 
are connected to the condenser in the can ff. 
The crimping of the ends 9 of the can is accom 
plished in two operations-the first operation 
bending the edges inwardly approximately 45°, 
as indicated in dotted lines, at 6 in Fig. 3, and 
the second operation further crimping the edges 
into engagement with the face of the closure 
member 2, as indicated at 7 in Figs. 2 and 4. 
The crimping apparatus, which is adapted to 

be mounted on the punch press and actuated by 
the ram thereof, is designed simultaneously to 
crimp the cans in pairs, although obviously it 
may be designed to crimp one or more cans at a 
time. The cans f l are fed a pair at a time into 
recesses 22-22 in the periphery of a dial or 
feed table 23 (Figs. 1 and 5) through a feed 
chute 25, and the dial 23, indexed in response to 
the reciprocation of the ram of the press, ad 
vances the cans carried thereby to a crimping 
station 2 (Fig. 1), where the top edge. C of the 
cans is bent inwardly 45, after which the cans 
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are advanced by the dial to the Crimping station 
29, Where the edges are crimped to their final 
position in engagement With the cover plate 2, 
after which the cans, with their ends completely 
Crimped, are ejected fron the apparatus through 
a discharge chute or groove 3 upon further ro 
tation of the dia. The dial 23 (Figs. 5, 7 and 
9), which is a composite structure comprising 
the annular discs 33, 34 and 35 suitably secured 
together, as with dowel pins 36, is rotatably sup 
ported on a plate 3, which is secured to a bolster 
plate 38 of the apparatus. A bed 39 of the press, 
on which the bolster plate 38 is suitably secured, 
SupportS a portion of the crimping apparatus. 

Telescopingly mounted in the central aper 
ture of the dial 23 is a sleeve 4, which, in turn, 
telescopingly receives within its bore a cylindrical 
can member 43 depending from and sectared to 
a punch holder 44 of the crimping apparatus. 
The punch holder 64 has an upwardly extending 
Shank 45, by means of which it is secured to the 
ran 46 of the punch press, so that as the ran 
reciprocates, the punch holder and the parts 
carried thereby are reciprocated therewith. The 
sleeve 4 has a shoulder 46 engaging the disc 33 
and a shoulder formed by the threaded collars. A 
engaging the plate 3 and is supported for rota 
tion and against axial movement by the dial 23 
and the plate 37. A pair of diametrically opposed 
can rollers 8-48 extend inwardly froaia the 
Sleeve 4 into engagement, with a pair of can 
grooves 5-5 formed in the cam member 33 and 
COOperates with the cam grooves to impart an 
oscillating movement to the sleeve in response to 
the reciprocation of the cam member 43 by the 
ram 46. The sleeve 4 forms a driving element of 
a one-way clutch 54, which serves to impart step 
by Step rotation in one direction to the dial 23 to 
index the dial and advance the cans through 
a predetermined path of travel in the crimping 
apparatus. The one-way clutch, which may be of 
a Connon. Or Well-known variety, includes a can 
ring 55 pinned to the dial 23 and having a plu 
rality of inwardly directed cam surfaces thereon 
and a plurality of rollers 56 yieldingly held 
against the outer peripheral surface of the sleeve 
4 and the inner cam surfaces of the ring 55. 
The feed chute 25 (Figs. 1 and 5), which has a 

central guide slot 60 therein adapted to receive 
two rows of cans positioned side by side, is pro 
vided adjacent the dial 23 with a movable sec 
tion 6 slidably mounted on the chute 25 and 
yieldingly urged toward the dial by a compression 
Spring 62. A pair of diverging slots or grooves 
63-63, separated by a V-shaped partition 64, are 
provided in the movable section 6 of the feed 
chute and serve to separate the cans in the two 
rows and guide them into the spaced recesses 
22-22 in the dial 23. 
V-shaped shoulders 68-68 (Figs. 5, 7 and 9), 

conforming in cross-section to the shape of the 
groove 3 in the can , are formed on the upper 
edges of the recesses 22 of the dial 23 and are 
adapted to fit into the groove 3 of the cans and 
Support the cans positioned on the dial. The 
cans f, when applied to the dial, have a portion 
extending radially outwardly beyond the edge of 
the dial. The projecting ends of the cans 
engage inclined surfaces - (Fig. 1) on the 
movable section 6 of the feed chute 25 and can 
the section 6 outwardly from the dial as the 
cans are carried from the loading station to the 
next station. A locking pawl 2 (Fig. 1), pivoted 
at 73 and stressed toward the dial 23 by a spring 
74, has a notch 75 for receiving successive ones of 
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a plurality of teeth S formed on the periphery 
of the disc 36 of the dial to lock the dial 23 against 
reverSe rotary iOWenent during the downstroke 
of the ram. 
The construction and operation of the crimp 

ing mechanisra at Stations 2 and 9 are idera 
tical, except for the angular position of the crimp 
ing forming Surface thereon and only one station 
Will be described in detail, the same reference 
numerals applying to the same parts of both 
Structures. To Support the portion of the can i 
projecting beyond the periphery of the tial 23, 
a slide member 85 (Figs. 1, 5, 7 and 9) is mounted 
for radial movement into abutting relation with 
the edge of the dial 23 and is provided with a pair 
of recesses 86 for ieceiving the projecting por 
tions of the cans . The recesses 86, at their 
upper Surface, are provided with W-shaped 
Shoulders 8 engageable in the grooves of the 
call to Support against vertical movement, the 
portions of the cans projecting beyond the dial 
23. Reciprocably mounted in a sideway 89 
formed in a Supporting block 99 and a housing 
member 9, the slide 85 is reciprocated by a can 
member 2 engaging in a cam aperture 93 in the 
slide as and Secured to and movable with the 
punch holder 64. The housing member 93 is 
formed with an upwardly extending hollow poi'- 
tion, circular in cross section, for receiving aid 
Supporting a pair of crimping dies 98-3. 
The crimping dies 9 and 9 are mounter for 

inited vertical and pivotal movements and have 
Supporting pins 98-33 passing through apsertures 
in the die members and with the ends therseof 
forming trunnions engaging in vertical slots 
99-93 in the walls of the housing 9 f. A pin 0, 
positioned parallel to the supporting pins 93-98 
in grooves formed in the die members 9 and 9, 
Serves to pivotally connect the two die Inerners 
for simultaneous Osciliation in Gpposite direc 
tions abCut the axes of their respective Supporting 
pins 98. The dies 96 and 97 are provided with 
heads (3 formed on the lower ends of elongated 
shank or wall portions 4 extending downwardly 
from the pivot pins 98 and have crimping Sur. 
faces 5 on the lower Surface of the heads en 
gageable with the cans for crimping the edges 

thereof. Compression springs 27-ET, 
mounted on the pins 8-8 in the housing 9 , 
engage laterally extending portions or arms 
- of the dies 95-9 and serve to nove 

the dies upwardly to their upper position (Figs. 5 
and 7) and to rock then about the axes Of their 
supporting pins 98-98, thereby moving the heads 
of the dies vertically above the cans and later 
ally away from each other. 
Abutment surfaces on the punch holder 

4 (Fig. 5) are adapted to engage shoulders 2 
(Fig. 7) on the laterally extending portions fi 
of the dies 96 and 9 on the downward move 
ment of the ran and cause the dies 96-97 first 
to rock about the axes of the pins 98 to move 
the heads 93 together in abutting relation and 
aligned vertically with respect to the cans 
therebeneath and then to impart vertical down 
Ward movement to the dies 96 and 9 and move 
the crimping surfaces (5 into engagement, with 
the edges 9 of the can and bend them in 
wardly. The heads 3 of the dies are provided 
at their meeting surfaces with vertical grooves 

3 (Fig. 8), which cooperate to form apertures 
providing clearance for the leads 5 extending 
lip Wardly from the cans . The shank or Wail 
portions 4 of the dies 96 and 97 are also spaced 
apart to provide clearance for the leads 5, and 
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the heads 3, when the dies are in their upper 
or inoperative position, are spaced apart to pro 
wide clearance between them for arcuate feeding 
movement of the leads 5. Clearance slots 4 in 
the opposite walls of the housing 9 and a guide 
way formed by the radially spaced inner and 
outer vertical guide members 5 and 6, re 
spectively, positioned in advance of the Station 
27 and between the stations 2 and 29, provide 
a passageway for the upstanding leads 5 of the 
cans as they are advanced in a circular path 
through the crimping apparatus. 
After being partially crimped in the crimping 

station 27, the cans are advanced in two incre 
ments of movement to the crimping station 29 
where the crimping or forming Surfaces 05 
on the heads 33 of the dies 96 and 9 (Fig. 9) 
bend or crimp the edges O of the can into hori 
zontal position in engagement with the upper 
Surface of the closure 2 to complete the crimp 
ing operation. As the cans are advanced from 
the crimping station 29, a curved cam member 

7, Suitably mounted on the Supporting mem 
ber 99 and extending into the Space it 8 between 
the discs 33 and 34 of the dial 23, serves to cam 
the crimped cans f radially outwardly from 
the recesses or holders 22 of the dial 23. The 
cans thus ejected from the recesses of the dial 
23 are guided for movement in a discharge groove 
3 formed in the supporting member 90. 
In the operation of the crimping apparatus, a 

pair of cans positioned side by side are placed 
in the groove 69 of the feed chute 25 and moved 
manually toward the dial 23 into engagement 
with the endmost of the two rows of cans posi 
tioned therein and thereby cause the foremost 
pair of cans of the two rows to be moved into 
the holders or recesses 22-22 of the dial 23. 
ASSuming that the crimping apparatuS has been 
operated sufficiently to feed cans under the 
crimping stations 27 and 29, the operator may 
then actuate the press to cause the ram 46 and 
the parts carried thereby to move downwardly 
and upwardly through one reciprocation. On 
the first portion of the downstroke of the ram, 
the cam 43, through the sloping portions of the 
cam grooves 59, rollers 48, sleeve 4 and the one 
way clutch 54, acts to rotate or index the dial 
23 One increment or Step, following which the 
cam members 92 serve to move the slides 85 ra 
dially inwardly into supporting engagement with 
the cans f, and the abutment Surfaces of 
the punch holder are moved into engagement 
with the shoulders 2 of the dies 96 and 97 to 
rock the dies and move the heads 3 thereof 
into engagement with each other in vertical and 
spaced relation above the top edges 9 of the 
can , after which continued downward move 
ment of the ram imparts a downward vertical 
movement of the dies 96 and 97 and the engage 
ment of the crimping surfaces 05 and 5 
with the ends of the cans to effect the 
Crimping of the ends of the cans at station 27 
to 45° and at station 29 into horizontal engage 
ment with the closure plate 2. On the upstroke 
of the ram, the springs to serve to return the 
dies to their upper position and then, when the 
pins 98 have reached the upper ends of the slots 
99, the Springs act to rock the dies about their 
pivots 98 to separate the heads O3, the cams 
92 move the slides 85 outwardly, and the cam 43 
Oscillates the sleeve 4 through an idle return 
movement to its normal starting position. 

It is to be understood that the above-described 
arrangements are simply illustrative of the appli 
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cation of the principles of the invention. Nu 
merous other arrangements may be readily de 
vised by those skilled in the art which will em 
body the principles of the invention and fall 
Within the spirit and scope thereof. 
What is claimed is: 
1. An apparatus for crisiaping caias having leads 

extending therefron comprising a holder for Sup 
porting one of said cans, means for supporting 
aild guiding Said holder for moving said can and 
Jeads thereon through a predetermined path to 
and froiina, (iiinping station, a pair of elongated 
upright die inenbers disposed above said holder 
at Said 3rimpij}s station and on opposite sides of 
the path of Ingveient of said leads, each of said 
die merinbers having a head at its lower end pro 
vided with forming surfaces engageable with the 
can to crimp the end thereof, trunnions on said 
die meiniers disposed above and in spaced rela 
tion to Said heads, a support having vertical slots 
for receiving said trunnioins and supporting said 
dies for movement vertically toward and away 
from said holder and for pivotal movement about 
the axis of Said trunnions, said dies being oscil 
latable about the axis of Said trunnions to move 
Said heads laterally to and from a closed posi 
tion in engagement with each other and in align 
ment with Said can and an open position in spaced 
irelation to each other to provide clearance for the 
movement therebetween of said leads and said 
dies being vertically movable to and from a 
lower position in engagement with said can and 
an upper position in spaced relation thereto, said 
dies also having portions adjacent each other 
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provided with cylindrical recesses disposed paral 
lel and intermediate the axis of said trunnions, a 
cylindrical member disposed in said recesses to 
interconnect said dies for equal and opposite 
rocking movement respectively about the axes of 
Said trunnions, said dies also having portions dis 
posed laterally outwardly relative to said trun 
nions, Springs engaging the lateral portions of 
Said dies for moving the dies upwardly from said 
holder and for rocking the dies about the axis 
of the trunnions in a direction to move the heads 
on said dies away from each other to open posi 
tion, stop surfaces on Said support for limiting 
the upward and outward movements of said dies, 
and a reciprocable actuating member engageable 
with the laterally disposed portions of said dies 
to impart rocking and vertical downward move 
ments to said dies whereby the heads of said dies 
are first moved into closed position in engage 
ment with each other and then moved downward 
ly in engagement with the can to crimp the end 
thereof. 

2. An apparatus for crimping condenser cans 
having leads extending fron one end thereof 
Comprising a holder for Supporting one of said 
cans with the leads extending upwardly there 
from, means for Supporting and guiding said 
holder for noving Said can and leads thereon 
through a predetermined path to and from a 
Crimping station, a pair of die members at said 
crimping station disposed above said holder and 
on opposite sides of the path of novement of said 
leads and having heads With forming Surfaces 
thereon for forming said can, pivot members on 
each of said dies disposed at a level above the 
path of noverinent of said leads, a stationary Sup 
port at Said crimping Station having slots there 
in for receiving said pivot aernbers and for guid 
ing said die members for limited vertical move 
ment toward and away from said holder and for 
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pivotal movement about the axis of said pivot 
members, said die members being vertically now 
able to and from an upper position spaced from 
a can in Said crimping station and a lower posi 
tion in engagement with said can and being oscil 
latable about the axis of said pivot members to 
move Said heads thereon to and from a closed 
position in engagement with each other and in 
Vertical alignment with said can and an open 
position in spaced relation to each other to pro 
Wide clearance for the movement of Said leads 
therebetween, said die heads being recessed to 
receive said leads when in closed position, resilient 
neans eingageable with said die inenbers to move 
Said die members upwardly and to rock said die 
members about said pivot members to open posi 
tion, laterally outwardly extending arms on said 
die members, a vertically reciprocable actuating 
member engageable with said laterally extending 
arms for moving said die members in response to 
downward movement of said actuating member 
to cause Said die members to be rocked about the 
pivots into closed position and moved downwardly 
into engagement with said can. 

3. An apparatus for crimping condenser cans 
having leads extending from one end thereof, 
comprising movable feeding means for support 
ing a can, means guiding said feeding means for 
moving a can and the leads thereon in a prede 
termined path to and from a crimping station, 
a pair of dies at said crimping station having por 
tions disposed on opposite sides of said path of 
{}ldierient of said leads and provided with heads 
having forming Surfaces engageable with a can 
for crimping the end thereof, ineans including 
pivot means Inounting said dies for limited rec 
tilinear movement toward and away from a can 
at Said Crimping station and for oscillatable 
Si2Ovement of said dies whereby the heads of said 
dies may be oscillated laterally to and from a 
closed position in engagement with each other 
and in aligninent with said can and an open posi 
tion Separated from each other to provide clear 
ance therebetween for the noverinent of Said 
leads to and from the crimping station and 
whereby said dies may be moved rectilinearly to 
and from an operative position in engagement 
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With Said can in said crimping station and an 
inoperative position in spaced relation to said 
?an, l'esilient means operable to move said dies 
a Way from Said operative position to said in 
operative position and to oscillate said dies about 
Said pivot nea:hs to move the heads thereof away 
fron fea?h other into open position, a reciprocable 
actuator' inovable toward and away from said dies, 
and a rins on Said dies engageable with said actu 
atol' fol' in parting movement to said dies in re 
S$503e to noveinent in one direction of Said 
actuator to cause an oscillating movement of 
Said dies into closed position and a rectilinear 
Inovernellt thereof into engagement with said 
Cal. 

4. An apparatus for crimping condenser cans 
having leads extending from one end thereof 
Coli;3rising a rotatable feed table having a plu 
rality of recesses extending inwardly from the 
periphery thereof for receiving and supporting 
a can in each recess, means mounting said table 
for rotation to guide a can and the leads thereon 
through a predetermined path to and from a 
Ciriaping Station, an auxiliary can supporting 
neinber' movable radially toward and away from 
Said feed table at Said crimping station and hav 
ing a receSS for receiving a portion of said can 
operable in cooperation with said feed table for 
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Suri'ounding and supporting said can, a vertically 
reciprocable actuator having a caia engageable 
with said auxiliary can supporting menber for 
iiloving said member toward and away from Said 
fead le, a pair of die members at Said crimp 
ing station disposed above said feed table and 
having haads on opposite sides of the path of 
movernent of said leads provided with forming 
surfaces for crimping Said can, a Support at Said 
crimping station, means including pivot means 
disposed above said heads interconnecting said 
support and said die members for guiding Said 
die members for limited vertical moverinent ald 
for ivotal movement, whereby said heads may be 
oscillated to and froin a closed position in engage 
meit, with each other and in vertical alignment 
with said can and an open position in Spaced rela 
tion to each other to provide clearance for the 
in ovement, therebetween of said leads and Where 
by the dies may be moved to and from a lower 
position in engagement with a can at said crimp 
iing station and an upper position in Spaced relar 
tion to Said can, said die heads having receSSes 
for receiving said leads when said heads are in 
closed position, spring in eans operable to move 
Said die membel's upwardly to Said upper position 
aid to oscillate said dies to open position, arms 
on said die ninenbers engageable with Said 
actuator for actuation thereby in 1'esponse to 
the downward movement thereof to rock said dies 
from open position to closed position and to 
Ingve Said dies from the upper position to the 
lowei position in engagement with Said can, and 
indexing means interconnecting said actuator and 
Said feed table for indexing Said feed taiple, 

5. An apparatus for ciriinping, cains having leads 
extending froii One end thereof comprising a 
holder for Supporting said can, means for Sup 
porting and guiding said holder for moving a can 
and the leads thereon through a predetermined 
path to aid from a crimping Station, a pair of 
cooperating die members at said crimping station 
disposed on opposite sides of the path of nove 
lient of Said leads and provided with heads hav 
ing forning surfaces for engaging and crimp 
ing said can, ineans pivotally mounting Said die 
Innenbers for oscillating movement, to permit, the 
novenient of Said heads laterally relative to the 
path of in overient of Said leads to and from a 
closed position disposed in alignment with a can 
at Said Cirinping station and an open position in 
which said heads are Spaced from each other to 
provide clearance for the movement therebe 
tween of Said leads, neans mounting Said dies 
for rectilinear in overnent to Ward and away from 
an operative position in engagement, with a can 
at Said crimping station and a normal inop 
erative position Spaced from Said can, resilient 
means engageable With Said die ninenbei's to 
stress Said die members for rectilinear move 
ment to their normal inoperative position and 
for oscillating movement to their open position, 
means for Stopping said die members in their 
open and norinal incperative position, said dies 
in their closed position being in engagement 
With each other and having a recess for receiv 
ing Said leads, a reciprocable actuator movable 
toward and away from Said die mennbel's, and 
arms on Said die members having portions there 
of engageable with Said reciprocable actuator 
for in parting movement to Said dies in response 
to movement of said actuator toward said die 
members to cause said dies to be rocked to a 
closed position and moved from their normal 
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