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1. 
The invention relates generally to web or sheet 

feeding means and primarily seeks to provide 
novel means for intermittently feeding metal 
strip or sheets to a work station whereat Work is 
to be performed thereon, as by punch and die 
equipments, shear Cutters or the like. 

It is well known that when metal strip O 
sheets are to be fed to a work station whereat 
work is to be performed, such as the punch cut 
ting of can end blanks or the shear cutting of can 
body blanks or the sheets from which body blanks 
or end blanks are to be formed, the feeding of 
said strip or sheets must be positive and accurate. 
It is also well known that in the feeding of strip 
to work stations whereat punch and die equip 
ments or scroll cutting shears constitute the strip 
Working devices, provision must be made for per 
mitting a limited amount of lateral weaving or 
creeping of the strip in advance of the work sta 
tion, and also for preventing any lateral freedom 
for movement of the strip at said work Station. 
The present invention seeks to provide a novel 
means for intermittently feeding metal strip OF 
sheets positively and accurately, and in a man 
ner for permitting a limited amount of weaving 
or lateral creeping of the strip in advance of, 
but not at, the Work station. 
An object of the invention is to provide a novel 

feeding apparatus of the character stated in 
which the feeding devices include cooperating 
gripper devices which grip the strip or sheets 
therebetween and positively move said strip or 
sheets therewith, certain of said gripper devices 
Comprising magnet means. 
Another object of the invention is to provide 

a novel feeding apparatus of the character stated 
in which the feeding devices include gripper 
members Supported on idling carriers at one face 
of the strip or sheet in position for moving along 
with the strip or sheet during movement thereof, 
Inagnet members disposed at the opposite face of 
the strip or sheet, and means for imparting four 
motion movement to the magnet means to cause 
then to first engage the strip or sheet and attract 
certain of the gripper members in strip or sheet 
gripping cooperation thereWith, then move in the 
direction in Which the Strip or sheet is to be fed 
to impart a positive Step feed movement there 
to, then away from the strip or sheet to release 
the grip thereon, then back to the starting point 
in position for starting another feed cycle. 
Another object of the invention isto provide a 

novel feeding apparatus of the character stated 
in which the gripper members are in the form of 
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On idling chain carriers and having non-metallic, 
yieldable gripper surfaces projecting slightly 
from their channels for non-marring contact 
with the strip or sheet. 
Another object of the invention is to provide a 

novel feeding apparatus of the character stated 
in which the four-motion feed imparting means 
comprises a slide guide, a slide slidable in the 
guide and carrying the magnet members, means 
for moving the guide to alternately present the 
magnet members to the strip or sheet for a feed 
ing interval and then move them away, and 
means for sliding the slide in One direction. While 
the magnet members are in contact with the 
Strip or sheet and in the opposite direction when 
the magnet members are moved away from said 
Strip or sheet. 
Another object of the invention is to provide 

a novel feeding apparatus of the character stated 
in which the slide is limited in its strip or sheet 
feeding and return movements by fixed, adjust 
ably mounted stops, and said movements are im 
parted by an adjustable Stroke movement im 
parting means including a cushioned connector 
link permitting an amount of overtravel of the 
movement imparting means after contact With 
each stop. - 
Another object of the invention is to provide a 

novel feeding apparatus of the character stated 
in which there is included a gripper means effec 
tive to grip the strip or sheet and prevent move 
ment thereof When the magnet members are out 
of contact with said strip or sheet. 
Another object of the invention is to provide a 

novel feeding apparatus of the character stated 
in which means is provided for accurately gaging 
the strip edges in mediately in advance of the 
work station, and in which means also is pro 
vided for floatably mounting the gripper mem 
bers and the magnet members so as to permit 
a limited amount of weaving or side creeping of 
the Strip before it reaches said gaging means. 
With the above and other objects in view that 

will hereinafter appear, the nature of the inven 
tion will be more clearly understood by reference 
to the following detailed description, the ap 
pended claims, and the several views illustrated 
in the accompanying drawing. 
In the drawings: 
Figure 1 is a vertical longitudinal sectional 

view illustrating the invention. 
Figure 2 is a vertical cross section illustrating 

the parts shown in Figure 1, the slide and the 
magnet members carried thereby being shown 

tool steel channel members disposed transversely 55 in end elevation. 
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Figure 3 is a fragmentary plan view illustrating 
the manner in which the ends of the magnet 
members are secured upon the slide. 

In the example of embodiment of the inven 
tion herein disclosed, the metal strip or web 5 is 
directed over a plurality of longitudinally ex 
tending, laterally spaced brass rails 6 to a work 
station generally, designated . In this particular 
disclosure, there is illustrated a cooperating 
punch and die equipment designated 8 and 9 
respectively, but it is to be understood that the 
improved metal strip or sheet.feeding means 
herein disclosed may be employed in feeding 
metal strip material or sheets to other metal 
Working devices, such as straight cutting or scroll 
Shears or the like. It is well known that in 
feeding metal strip according to conventional 
practices, there is a certain amount of weaving 
or lateral creeping of the strip, and in order to 
accurately gage the strip and prevent any mis 
alignment in the punching - or other operation 
at the work station , a pair of strip edge engag 
ing and guiding rollers i0 are provided closely 
adjacent and in advance of the work station as 
illustrated in Figure 1. 
A frame piece extends along each side of 

the feed way, provided by the rails 6, and two 
bearings 2 are secured as at 3 on each frame 
piece - and extend upwardly therefrom in the 
manner clearly illustrated in Figure 2. In each ... 
laterally aligned pair of bearings 2, an idler 
cross shaft 4 is rotatably mounted in anti 
friction bearings i5. It will be apparent by ref 
erence to Figure 2 that the bearings 2, 5 also 
permit the shafts 4 to float longitudinally, and . 
the endwise movement of the shafts may be 
limited by end caps 6 suitably secured to the 
bearings 2. Each shaft 4 has a pair of 
Sprockets 7 secured thereon, and a compression 
spring 8 is coiled about each shaft end between 
the sprocket at the particular end thereof and 
the adjacent bearing 2, abutment washers 9 
being mounted on the shafts for engaging the 
ends of said springs in the manner clearly illus 
trated in Figure 2. It will be obvious that the ; 
springs f8 yieldably retain the shafts 4 in cen 
tered relation and against endwise movement in 
the bearings f2, 5. 
A chain 20 passes over each longitudinally 

aligned pair of sprockets fi, and tool steel chan 
nel members 2 are secured as at 22 across the 
chains in equidistantly spaced relation. It will 
be apparent by reference to Figure. 1 that each 
channel member 2 has an insert 23 of rubber 
or equivalent yieldable material inserted therein, 
and the inserts are so proportioned that each 
thereof projects slightly beyond the channel in 
which it is mounted as at 24. The shafts 4 
are so mounted and the sprockets 7 thereon 
and the cooperating chains 20 are so proportioned 
that the lower flights of the chains pass in close 
parallel. relation over the brass rails 6 So, the 
channels 2 are slightly spaced above the strip 
5 and the channel inserts 23 will lightly engage 
in non-marring contact with the top surface of 
the metal strip 5 when said strip is not in motion. 

Each frame piece f is provided with two de 
pending bearings 25, and in each pair of axially 
aligned. bearings- 25 is mounted a transversely 
disposed rock shaft. 26. One. of the rock. shafts 
has affixed thereto two upstanding crank arms 
2T, and the other shaft 26 has affixed thereto, 
two upstanding crank arms 28. One of the 
crank members 28 also includes a depending 
arm extension 29 which is equipped at its lower 
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4. 
end with a roller 39. The roller engages in a 
groove 3 formed in a rotary cam 32 secured 
upon a shaft 33 to which rotation is imparted 
in any approved manner (not shown). 

Longitudinally aligned pairs of the crank armiS 
2 and 28 are connected at their upper ends by 
links 34, and each arm 27 and 28 also includes 
a horizontally extended crank arm. 35: Each of 
the crank aims 35 is pivotally connected With an 
ear 36 depending from a slide guide member 3 
having a slideway 38 therein for slidably Sup 
porting: the slide: in ember 39. The slide guide 
member is equipped with a longitudinal groove 
40 for providing fireedom of movement for the 
driving lug 4f which depends from the Slide men 
ber 39. It will be apparent that as the lower end 
of the arm2 is oscillated by engagement of the 
roller 38 in the rotating cam groove 3, the upper 
ends of the crank arms 2 and 28 will be oscillated 
and the free ends of the crank arms 35 Will be 
moved upwardly, and downwardly to move the 
slide guide member 3 toward and from the un 
dersurface of the Strip. 5 suppoited on the braSS 
rails 6. 
A plurality of longitudinally extending, parallel 

Spaced permanent imagnetS 2. are: mounted Oil 
and movable With: the slide: 39: Each eind of each 
magnet member 42 is stepped as at 43, and a 
U-shaped keeper bar 44 overies' each stepped end 
and is secured as at 45 to...the underlying:slide: 33 
So as to Securely retain the Inaghet. Inenbers. On 
the slide. The bars 44 do not...tightly clamp...the 
magnet members against the slide but leave, them 
free to partake of a limited amount of lateral 
movement. It will be apparent by reference to 
Figure 3 that each magnet, member securing bar 
44 has an extension 36 along each side of the re 
Spective magnet member, and each said exten 
sion is socketed to receive a compression. Spring 
47 which extends from its receiving socket and 
engages the adjacent face of the magnet men 
ber. The bar extensions 46. are spaced slightly 
from the sides of the magnet, members as at 48 
thereby to permit a limited lateral floating of 
the magnet-members. 
The cam 32 (or a second cam) is provided with 

an actuator groove 69 in which an actuator 
roller 50 projects from a lever arm 5i which is 
SWingable about a fixed pivot 52. The lever 5E 
is provided with a longitudinal slot. 53, at its free 
end, and a fulcrum block. 54 may be adjusted 
along said slot by manipulation of the adjuster 
Screw 55. A thrust link member 56 has a head 
3 adjustably mounted thereon, and said head 
is pivotally secured as at 53 to the fulcrum block 
54. The link member 5S also includes a cylindri 
cal enlargement, 59 forming a slide chamber 6) 
wherein a plunger head 6 is longitudinally slid 
able. The plunger head 6 is formed on a thrust 
link member 82 also having a head adjustably 
mounted thereon and pivotally secured as at 64 
to the lower end of the slide lug 4. An abut 
nent end 65 is threadably mounted in the end 
of the : cylindrical link enlargement 59, and com 
pression Springs 66 are coiled about the link mem 
ber 62 between the respective ends of the plunger 
head 6 and the respective ends of the slide 
chamber 60. 

It will be apparent by reference to Figure 1 
that, as the lever arm 5 is oscillated the thrust 
link structure 57, 56, 59, 62, 63 will be moved back 
and forth to impart-reciprocation to the slide 39 
along the guideway 38 in the slide guide member 
37. The lug 4 depending from the slide 39 moves 
back and forth between two fixed stops 67 which 
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are adjustably mounted as at 68 in cross bars 69 
secured in any approved manner to the longi 
tudinally extended frame piece it. 
The cam grooves 3 and 4 are so timed that 

each time the crank arms 35 are lifted to place 
the magnet members 42 against the underSurface 
of the metal strip 5 so as to attract the Overlying 
group of tool steel channel members 2 and firm 
ly grip the strip 5 between said magnet members 
and channel insert members 23, thrust movement 
will be imparted to the thrust link structure to 
impart feed movement to the slide 39. After the 
feed movement determined by the Spaced rela 
tion of the stops 67 has been imparted to the strip 
5, the arms 35 will be lowered to move the mag 
net members downwardly away from the under 
surface of the strip 5 so as to no longer attract 
the channel members 2 and thereby release the 
feed grip on the strip. Thereafter, the thrust 
link structure Will be drawn back to the initial 
position and the parts will be ready to commence 
another feed cycle. During the forward or feed 
movement of the slide 39, the chains 20 move 
idly, and the magnet members 42, the channel 
members 2, the chains 29, the sprockets 7 and 
the shafts f4 are free to float laterally a limited 
amount sufficient to take care of any slight weav 
ing or creeping of the strip 5. 

It will be apparent that the feed stroke can 
be varied by changing of the position of the 
fulcrum block 54 and the spacing of the stops 
67, and by reason of the provision of the abut 
ment head 6 and the compression springs 66, a 
limited amount of overtravel of the thrust link 
structure may be permitted after the slide lug 
All engages a stop in each direction of travel of 
the slide. 
Gripper means 0 is provided and this gripping 

means is lifted and lowered in timed relation to 
the operation of the previously described feed 
ing devices by any approved means (not shown) 
So that Said gripping means it will engage and 
Securely hold the strip 5 at all times when said 
strip is not being moved by the magnet members 
42 and the channel members 2. 
While one form of the invention has been 

shown for purposes of illustration, it is to be 
clearly understood that various changes in the 
details of construction and arrangement of 
partS may be made without departing from the 5 
Spirit and Scope of the invention as defined in 
the appended claims. 

I claim: 
1. In apparatus of the character described, a 

Work station, Opposing metal strip gripper de 
vices movable for intermittently feeding strip 
to Said Station, means disposed adjacent to and 
in advance of the Work Station for accurately 
guiding strip to said station, and means floatably 
mounting the gripper devices in a manner pro 
viding limited freedom for lateral movement of 
Said gripper devices and permitting a limited 
amount, of weaving or lateral creeping of the 
gripped strip in advance of said guiding means. 

2. In apparatus of the character described, a 
Work Station, opposing metal Strip gripper devices, 
means for moving said devices so that they will 
come together and move together intermittently 
for intermittently feeding Strip to Said station, 
means disposed adjacent to and in advance of 
the Work Station for accurately guiding strip to 
Said station, and means floatably mounting the 
gripper devices in a manner providing limited 
freedom for lateral movement of said gripper 
devices and permitting a limited amount of weav 
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6 
ing or latera creeping of the gripped strip in 
advance of said guiding means, said gripper de 
vices including magnet means opposed to one 
face of the strip and magnet means attractable 
gripper members mounted on idling carriers and 
opposed to the opposite face of the strip. 

3. In apparatus of the character described, a 
Work Station, opposing metal strip gripper de 
vices, means for moving said devices So that they 
will come together and move together intermit 
tently for intermittently feeding strip to said 
station, means disposed adjacent to and in ad 
vance of the Work station for accurately guiding 
Strip to Said Station, and means floatably mount 
ing the gripper devices in a manner providing 
limited freedom for lateral movement of said 
gripper devices and permitting a limited amount 
of weaving or lateral creeping of the gripped 
Strip in advance of Said guiding means, Said 
gripper devices including magnet means opposed 
to One face of the Strip and magnet means at 
tractable gripper members mounted on idling 
carriers and opposed to the opposite face of the 
Strip, and Said moving means including devices 
for imparting four-motion movement to the mag 
net means for first moving the same against the 
Strip, then along the direction of feed, then away 
from the Strip, and then back to the starting po- . 
sition preparatory to commencement of another 
feed cycle. 

4. In apparatus of the character described, a 
feed Way Over Wich metall Strip or Sheets are - to 
be fed, permanent magnet means opposed to one 
face of the Strip or sheets, a slide carrying Said 
magnet means, a carrier having a longitudinal 
grooveway in which the slide is slidable, means 
for reciprocating the slide in the grooveway, and 
means for moving the carrier toward and from 
the feedway in time with the reciprocation of the 
Slide for moving the magnet means into contact 
With a strip or sheet on the feedway, then along 
Said feedway with the strip or sheet attracted 
thereto, then away from said strip or sheet to 
break Said attraction, and then back to the start 
ing point preparatory to commencement of an 
other feed cycle. 

5. In apparatus of the character described, a 
feedway over which metal strip is to be fed, 
magnet means opposed to one face of the strip, 
means for moving the magnet means into con 
tact with a strip on the feedway, then along said 
feedway with the strip attracted thereto, then 
away from said strip to break said attraction, 
and then back to the starting point preparatory 
to commencement of another feed cycle, and 
means floatably mounting said magnet means so 
as to permit a limited amount of weaving or 
lateral creeping of the strip as it is being fed. 

6. In apparatus of the character described, a 
) feed Way over which metal strip is to be fed, mag 
net means opposed to one face of the strip, means 
for moving the magnet means into contact with 
a strip on the feedway, then along said feedway 
With the Strip attracted thereto, then away from 
Said Strip to break said attraction, and then back 
to the starting point preparatory to commence 
Inent of another feed cycle, magnet means at 
tractable gripper members closely opposing the 
opposite face of the strip in position for being at 
tracted by the magnet means into tight gripping 
contact with said strip whenever the magnet 
means is in contact with the strip, idling carriers 
for said gripper members permitting free move 
inent thereof with the gripped strip, means float 
ably mounting said magnet means and means 
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thereby to permit a limited amount of weaving or 
lateral creeping of the strip as it is being fed. 

13. In an apparatus of the character described, 
a straight line feed way over which metal strip 
or sheets are to be fed, a straight line guide par 
alleling said feedway, magnet means opposed to 
One face of the strip or sheets and reciprocable 
in said guide, cam actuated crank and link de 
vices for moving the guide toward and from the 
feedway and the magnet means back and forth 
in the guide for causing the magnet means to 
first contact with a strip Or sheet on the feed 
way, then move along in said guide with the strip 
or sheet attracted thereto, then away from said 
strip or sheet to break said attraction, and then 
back in Said guide to the starting point prepara 
tory to commencement of another feed cycle, 
magnet means attractable gripper members close 
ly opposing the opposite face of the strip or sheets 
in position for being attracted by the magnet 
means into tight gripping contact with said strip 
Or sheets Whenever the magnet means is in Con 
tact with the strip or sheets, and idling carriers 
for said gripper members mounted for unidirec 
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tional movement permitting free movement 
thereof with the gripped strip or sheets. 

JUSTIN SIMPSON. 
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