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Application filed February 14, 1900, Serial No. 5,176. (No model.) 

To all whon, it may concern: V 
Be it known that I, JOHN S. STOKES, a citi 

Zen of the United States, residing at Moores 
town, in the county of Burlington and State 
of New Jersey, have invented certain new and 
useful Improvements in Machines for Punch 
ing Metal Strips, of which the following is a 
specification. 

In an application for patent filed by me con 
currently here with, Serial No. 5,175, I have 
shown and described certain improvements 
in machines for punching metal strips of un 
limited length to be used in the manufacture 
of paper boxes, the same comprising a rotary 
feed for the material operated upon and ro 
tary cutters for trimming the strip during or 
just after the punching operation has been 
performed. My present invention has in 
view the same object-that is, of punching 
holes into and producing burs on the under 
side of sheet-metal strips and of forming the 
edges of said strip of an equal maximum width 
throughout, so that they may be properly han 
dled in the machine which applies the same 
to the paper boxes. 
The invention consists, in the present in 

stance, of a rotary punching-wheel provided 
with punches adapted to form the holes in 
and produce the burs on the under side of 
the strip operated upon and means for cutting 
the edges of the strip. - 

It also consists of punching mechanism and 
means for forming simultaneously a plurality 
of punched strips. - 

It also consists of a rotary punching-wheel 
and coöperating mechanism for receiving the 
punches carried by said wheel, whereby the 
extent of the outward bend of the prongs of 
the burs may be controlled. 

It also consists of a pair of coöperating com 
bined punching, cutting, and feeding wheels 
for a plurality of strips. . 

It also consists in certain features and de 
tails of construction, which will be more fully 
hereinafter described and claimed. 
In the drawings forming part of this speci 

fication, Figure I represents a plan view of 
one embodiment of my invention. Fig. 2 is 
a front elevation of the same. Fig. 3 is a side 
elevation looking to the left in Fig. 2. Fig. 
4 is an edge view of a portion of one of the 

punching-wheels. Fig. 5 is a detail sectional 
view showing the edges of both of the wheels. 
Fig. 6 is a detail plan view of the triple strip 
per employed. Fig. 7 is a front elevation, 
and Fig. 8 is a sectional side elevation, of the 
same. Figs. 9 and 10 are detail sectional and 
side views of a modified form of punching 
wheel, showing the means of securing the 
separate punches thereto. 
Like reference-numerals indicate like parts 

in the different views. 
The fly-wheel or driver l is mounted on a 

shaft or axle 2 and has keyed or otherwisese 
cured to it a gear-wheel3, which meshes with 
an idle pinion 4, mounted upon a stud or 
shaft 5, carried by the main frame of the ma 
chine. The pinion 4 in turn meshes with a 
pinion 6 on one end of a shaft 7, mounted in 
suitable bearings in the uprights or standards 
S 8, forming part of the main frame, and car 
rying a punching-wheel 9. The said punch 
ing-wheel is adjustably mounted on and se 
cured to the shaft 7 by means of the screw 
clamps 1010, which engage the screw-threads 
on the shaft 7. In the periphery of the 
punching-wheel 9 are secured, in the form of 
my invention herein illustrated, a plurality 
of parallel rows of punches Il 12. These rows 
of punches are parallel to each other both lon 
gitudinally and transversely, and each punch 
in each row is at an equal distance from the 
adjacent punch in front of and behind the 
same. The punches are mounted in the ribs 
or projecting portious 13 13 on the periphery 
of the wheel 9, the corners of said ribs or pro 
jecting parts being sharpened to form cutting 
edges. A circumferential recess 14 between 
the ribs 13 13 has a plurality of rows of re 
cesses or sockets 15, arranged similar to the 
punches 11 and 12 and adapted to receive the 
punches on a coöperating punching-wheel, to 
be described presently. . . . . 

In Fig. 2 of the drawings I have shown two 
ribs 13 and a single intervening groove or re 
cess 14. It is obvious, however, that I may 
dispense altogether with one of said ribs and 
with said groove or recess or I may increase 
the number of both of these parts indefi nitely. 
The punches 11 12 are removably secured 

in the periphery of the wheel 9, so that when 
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they become worn or, when for any reason 
it is desired to substitute new or different 
punches they may be readily withdrawn from 
the sockets in which they fit and substitutes 
inserted therein. 
drawings I show one means whereby the said 
punches may be removably secured in place. 
In this form of my invention the punching 
wheel 9 is rabbeted, as shown at 15º, on op 
posite sides adjacent to the periphery there 
of, and fitting within the rabbeted portions 
of said wheel are annular bands or rings 16 
16, the said rings fitting against the side faces 
of the rabbeted portion of said wheel and se 
cured in place by screws 17 or other analogous 
devices. The sockets in which the punches 
11 fit are formed in the adjacent faces of the 
rings 16 and wheel 9, as clearly shown. By 
loosening the screws 17, which secure the ring 
16 in place, and separating said ring slightly 
from the face of the wheel 9 it is obvious 
that the punches 11 may be readily removed 
and new ones substituted therefor. 
Each of the separate punches employed is 

cylindrical in form, so that it is capable of 
punching a round hole. The active or en 
gaging, end thereof is pointed, however, and 
adjacent to the point is a plurality of curved 
faces 18, between which are sharpened cut 
ting edges. This form of punch is adapted 
to cut separate prongs for each bur and to 
bend the same so that they will incline out 
Wardly from the opening in order that they 
will spread and pass into the material on 
which the completed strip is used at an angle, 
and thereby clench themselves in said mate 
rial. 
The gear-wheel 3, heretofore referred to, 

also meshes with a pinion 19, secured to a 
shaft 20, carrying the lower punching-wheel 
21, adjustably secured to the shaft 20 by the 
screw - clamps 22, similar to the clamps 10, 
above described. The punching-wheel 21 lies 
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9. 

directly beneath the punching-wheel 9 and is 
a counterpart of the same-that is to say, it 
is formed with a central circumferential rib 
23 opposite to, in line with, and of the same 
width as the recess 14 in the wheel 9. The said. 
rib 23 has secured therein punches 24, similar 
in all respects to the punches 11 and 12, here 
tofore described. The corners 25 of the rib 23 
are sharpened and form cutting edges which 
coöperate with the corresponding sharpened 
corners of the ribs 13 to produce cutters or 
trimmers for the edges of the sheet-metal 
strips operated upon. On opposite sides of 
the rib 23 the wheel 21 is formed with grooves 
or recesses 2626, similar in all respects to the 
groove 14 on the wheel 9 and lying opposite 
to, in line with, and of the same width as the 
ribos 13 on said wheel 9. Sockets 27 are formed 
in the grooves or recesses 26, which are ar 
ranged in parallel rows similar to and adapted 
to receive the punches 11 and 12 on the wheel 

Outside the grooves or recesses 26 the 
corners 28 28 of the projecting portion of the 
wheel 21 are sharpened and coöperate with 

In Figs. 9 and 10 of the 

prongs lie to the plane of said strip. 
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the outer corners of the ribs 13 on the wheel 
9 to produce cutters for the side edges of the 
strips operated upon. 
From the foregoing description it will be 

seen that during the operation of the machine 
the punching-wheels 9 and 21 will be rotated 
in opposite directions, so that the adjacent 
edges of said wheels will move in the same 
direction. The said wheels are so adjusted on 
the shafts which carry them that the punches 
on one wheel will register with the sockets on 
the other, so that during the punching opera 
tion of the strip operated upon the prongs 
forming the burs on the under side of the strip 
will be received in said sockets, and the side 
walls of said sockets will limit the outward 
movement of said prongs to produce burs of 
uniform shape throughout the length of the 
strip and control the angle at which said 

It Will 
also be observed that the sharpened corners 
of the ribs on the two coöperating punching 
wheels produce cutters on said wheels them 
selves, which operate to cut the strip simul 
taneously with the punching thereof and at 
the same time separate the strips from each 
other. This is essential, in that the strips 
must be held against lateral movement while 
being punched in order that the punched 
openings and the burs formed by the punch 
shall retain an alinement longitudinally of 
the strip. 

strips may be cut therefrom at the same time 
that the punching of said narrow strips is 
effected. This cutting up of the strips at the 
same time that the punching is performed in 
sures a uniform maximum width of the com 
pleted strip and also makes certain the proper 
location of the holes by which the burs are 
formed with respect to the side edges of said 
strip. It also effects a saving of material, in 
that all waste is avoided in the trimming of 
the edges of the material, except that pro 
duced along the outer edges of the outer strips. 
It is obvious that the configuration of the 
cutters may be whatever is desired. It is 
preferred that they be fluted or corrugated in 
order to produce corresponding edges on the 
completed strip; but they may be straight, 
notched, or of any other shape desired. It 
will also be observed that the rotation of the 
adjacent edges of the punching-wheels 9 and 
21 in the same direction, together with the 
engagement of the strip or strips operated 
upon by the punches on said wheels, will 
cause the feeding forward of the strip by the 
punching-wheels themselves. The wheels 9 
and 21 therefore constitute punching, cut 
ting, and feeding wheels. - 
As heretofore stated, I do not limit myself 

to any particular number of ribs and inter 
vening peripheral grooves, or the reverse, om 
the punching-wheels described, nor do I limit 
myself to the combination of two wheels, 
such as those herein shown and described. 
One of these wheels may readily be dispensed 

By employing, therefore, a blank. 
strip of sufficient width a plurality of narrow 

7? 

75 

90 

95 

? ? ? 

II. ? 

II 5 

I 25 

  



. ? 

15 

2 ? 

25 

40 

45 

55 

717,049 

with and other mechanism substituted there 
for which will coöperate with the remaining 
punching-wheel to produce the effect of the 
two wheels combined. 
Secured to the main frame of the machine 

on which the parts heretofore described are 
mounted are two coöperating brake-wheels 
29 29, through which the blank strip to be 
operated upon is passed before it reaches the 
punching-wheels 9 and 21. Leading from a 
point adjacent to the brake-wheels 29 to the 
point at which the punching-wheels 9 and 21 
come in contact with each other is a guide 30, 
over which the blank strip is passed and 
which serves to prevent lateral displacement 
of said strip. Also secured to the framework 
of the machine in line with the guide 30, but 
on the side of the wheels 9 and 21 opposite 
said guide, is a stripper 31, designed for the 
purpose of removing the punched strips from 
the wheels 9 and 21 and preventing the same 
from adhering to said wheels. The said 
stripper in the form of my invention herein 
shown consists of a bracket or support made 
up of the uprights 3232, secured to the frame 
of the machine, and the stripper-sections 33 
34, pivoted to said uprights and located be 
tween the same. The upper section 33 is 
mounted upon a pivot-pin 35 and is provided 
with a slot 36, through which passes a bolt 
37, having a nut 38 upon the projecting end 
thereof, the said bolt and nut providing for 
the upward-and-downward adjustment of the 
free end of the section 33. The section 34 is 
mounted upon a pivot pin or bolt 39 and is 
provided with a slot 40, similar to the slot 36 
in the section 33, through which passes a bolt 
41, having a nut 42 upon the free end thereof, 
said bolt and nut providing for the vertical 
adjustment of the section 34 on its pivot 39. 
The forward or free ends of the stripper-sec 
tions 33 and 34 are pointed and lie adjacent 
to the wheels 9 and 21, as clearly shown in 
Fig. 3 of the drawings. The said sections are 
slightly separated, one from the other, and the 
adjacent surfaces thereof are flat. The up 
per surface 42* of the forward end of the sec 
tion 33 is longitudinally curved to conform 
to the shape of the periphery of the wheel 9, 
and the lower surface 43 of the forward end 
of the section 34 is longitudinally curved to 
conform to the shape of the periphery of the 
wheel 21. The section 33 serves to remove 
the counpleted strips from the upper wheel 9, 
and as said wheel is provided with two pro 
jecting ribos 13 and projecting punches 11 12 
thereon the surface 42 of the section 33 is 
provided with two sets of longitudinally-ex 
tending grooves 44 44 to receive the punches 
l1 12 on the wheel 9 during the rotation of 
the latter. The lower section 34 serves to 
remove the completed strip from the lower 
wheel 21; but as there is but a single rib 
23 on said wheel carrying the punches 24 
there will be but a single set of longitudi 
nally-extending grooves 45 on the surface 43 
of said section 34. The number of grooves 
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44 or 45 in each set will correspond with the 
number of rows of punches in each set. As 
illustrated in the drawings, there are two 
rows of punches on each of the ribs of the 
wheels 9 and 21. Consequently there will be 
two grooves 44 45 in each set on the sections 
33 and 34, respectively. The extreme for 
Ward ends of the sections 33 34 lie in close 
contact with the peripheries of the wheels 9 
and 21, respectively, and the completed strips 
as they are removed from said wheels pass 
between said sections and thence to a storage 
reel. In order, however, to provide for the 
free passage of said strips between said sec 
tions, provision must be made for the recep 
tion of the burs on said strips. This is ef 
fected by forming in the lower surface of the 
section 33 a single set of grooves 46, the same 
being located directly opposite the grooves 45 
on the section 34, and by forming in the upper 
surface of the section 34 two sets of grooves 
47 47, the same being located directly oppo 
site the grooves 44 in the section. 33. The 
vertical adjustment of the two sections of the 
stripper is provided for the purpose of caus 
ing the extreme forward ends of said sections 
to be brought into proper position with re 
spect to the wheels 9 and 21, with which they 
coöperate. 
The punches 11, 12, and 24, heretofore re 

ferred to, have been described as being cy. 
lindrical in form with the active or engaging 
ends thereof pointed and provided with a plu 
rality of curved faces, between which are 
sharpened cutting edges. While this is the 
form of punch I prefer to use, it is obvious 
that the body of the punch may be of other 
form than cylindrical and that the pointed 
end thereof between the cutting edges may 
be curved either longitudinally or trans 
versely, or both. I do not desire to limit my 
self to any particular form of punch, as my 
invention contemplates the use of any punch 
which will produce an opening in the strip 
operated upon and simultaneously form burs 
on one side of the strip, which are bent back 
slightly upon themselves, so as to be readily 
clenched when applied to the material upon 
which the strip is to be used. 
The operation of the machine from the fore 

going description will be apparent, and no de 
tail description thereof is necessary to be en 
tered into herein. 
Having now described my invention, what 

I claim as new, and desire to secure by ILetters 
Patent, is 

1. In a punching - machine, two rotating 
punching-wheels, each having high and low 
portions arranged to coact to simultaneously 
cut and separate the sheet into separate strips, 
and punching mechanism carried by said 
wheels for forming burred openings in each of 
said strips, the burs in contiguous strips ex 
tending in opposite directions, said punching 
mechanism operating simultaneously with 
said cutting and separating mechanism. 

2. In a punching-machine, two rotating 
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punching-wheels, having coacting punching 
and cutting mechanisms arranged alternately 
throughout the width of the wheels, to form 
a series of strips from a single sheet, said 
strips each having burred openings, the burs 
in contiguous strips extending in opposite di 
rections, said punching mechanism operating 
simultaneously with the cutting mechanism, 
substantially as described. 

3. In a m?chine for punching metai strips, 
a pair of coöperating punching-wheels having 
parallel rows of punches thereon, and paral 
lel rows of punch-receiving sockets therein, 
the punches on one wheel adapted to fit with 
in the punch-receiving sockets in the other 
wheel, and a plurality of coöperating cutters 
on each of said wheels, said cutters being lo 
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cated at points to cut the material contigu 
ous to the outer sides of the openings formed 
by the coöperating punches and sockets, 
whereby the punched openings will be accu 
rately positioned in the resultant strip rela 
tive to the edges thereof. 

4. In a machine for punching metal strips, 
a pair of coöperating punching-wheels having 
parallel rows of punches thereon, and paral 
lel rows of punch-receiving sockets therein, 
the punches on one wheel adapted to fit with 
in the punch-receiving sockets of the other 
wheel, a plurality of coöperating, cutters on 
each of said wheels, said cutters being located 
at points to cut the material contiguous to 
the outer sides of the openings formed by the 
coöperating punches and sockets, whereby 
the punched openings will be accurately po 
sitioned in the resultant strip relative to the 
edges thereof, and stripping mechanism for 
separating the punched strip from the 
punches and also from the material on the op 
posite sides of the strip. 

5. In a machine for punching metal strips, 
a pair of coöperating punching-wheels, one of 
said wheels having projecting circumferen 
tial ribs thereon with an intervening groove, 
punches projecting from said ribs, and punch 
receiving socketsin said groove, and the other 
of said wheels having a rib in line with, and 
adapted to fit in the groove on the first wheel, 
provided with punches adapted to be received 
by the sockets in said groove and further hav 
ing circumferential grooves on the sides of 
said rib adapted to receive the ribs on the 
first wheel and provided with punch-receiv 
ing sockets for the punches on the ribs of the 
first wheel. 

6. In a machine for punching metal strips, 
a pair of coöperating punching-wheels having 
parallel rows of punches thereon, and paral 
lel rows of punch-receiving sockets therein, 
the punches on one wheel adapted to fit with 
in the punch-receiving sockets in the other 
wheel, and a plurality of coöperating cutters 
on each of said Wheels, whereby a plurality 
of strips may be punched and cut from a sin 
gle blank simultaneously. 

7. In a machine for punching metal strips, 
a pair of coöperating punching-wheels, one of 
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said wheels having projecting circumferen 
tial ribs thereon with an intervening groove, 
punches projecting from said ribs, and punch 
receiving sockets in said groove, and the other 
of said wheels having a rib in line with, and 
adapted to fit in the groove on the first wheel, 
provided with punches adapted to be received 
by the sockets in said groove and further hav 
ing circumferential grooves on the sides of 
said rib adapted to receive the ribs on the 
first wheel and provided with punch-receiv 
ing sockets for the punches on the ribs of the 
first wheel, the corners of the ribs on the re 
spective wheels being sharpened and consti 
tuting cutters, whereby a plurality of strips 
may be punched and cut from a single blank 
simultaneously. 

8. In a machine for punching metal strips, 
the combination with a rotary punching-wheel 
provided with a plurality of sets of punches 
and with a plurality of cutters, for punching 
and cutting simultaneously a plurality of 
strips from a single blank, of a multiple strip 
per for removing the several punched strips 
from said wheel. 

9. In a machine for punching metal strips, 
the combination with two coöperating punch 
ing and cutting wheels for punching and cut 
ting a plurality of strips from a single blank 
simultaneously, of a stripper for removing 
the completed strips from the edges of the re 
spective punching-wheels. 

10. In a machine for punching metal strips, 
the combination with two coöperating punch 
ing-wheels, each provided with cutting mech 
anism for producing a plurality of strips from 
a single blank and each provided with 
punches and punch - receiving sockets, the 
punches on each of said wheels adapted to fit 
within the sockets in the other of said wheels, 
of a multiple stripper for removing the com 
pleted strips from the punches on the respec 
tive wheels. 

11. In a machine for punching metal strips, 
the combination with a pair of coöperating 
punching-wheels each provided with a plu 
rality of punches and separating-cutters for 
producing a plurality of independent strips 
from a single blank, of a multiple stripper 
comprising a plurality of sections located in 
the angle between said punching-wheels on 
the delivery side thereof, one of said sec 
tions having a curved face lying adjacent to 
the periphery of one of said wheels and adapt 
ed to remove the completed strip from the 
punches thereon and the other of said sec 
tions having a curved face lying adjacent to 
the periphery of the other of said wheels and 
adapted to remove the completed strip there 
from. 

12. In a machine for punching metal strips, 
the combination with a pair of coöperating 
punching-wheels each provided with cutting 
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mechanism for producing a plurality of strips 
from a single blank and each provided with 
punches and punch - receiving sockets, the 
punches on one of said wheels adapted to fit 
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within the sockets in the other of said wheels, 
of a multiple stripper for removing the com 
pleted strips from the punches on the respec 
tive wheels, the same comprising a plurality 
of sections located in the angle between said 
punching-wheels on the delivery side thereof, 
the upper of said sections having a curved 
face lying adjacent to the periphery of the 
upper of said wheels, provided with longitu 
dinally-extending grooves for receiving the 
punches on said wheel and having grooves on 
the under side thereof for receiving the burs 
on the strips removed from the lower of said 
wheels, and the other of said sections having 
a curved surface lying adjacent to the pe 
riphery of the lower of said wheels, provided 
with longitudinally-extending grooves there 
in for receiving the punches on said wheel 
and having grooves in its upper surface for 
receiving the burs on the strips removed from 
the upper of said wheels. 

13. In a machine for punching metal strips, 
the combination with a pair of coöperating 
punching-wheels each provided with cutting 
mechanism for producing a plurality of Strips 
from a single blank and each provided with 
punches and punch-receiving sockets, the 
punches on one of said wheels adapted to fit 
within the sockets in the other of said wheels, 
of a multiple stripper for removing the com 
pleted strips from the punches on the respec 
tive wheels, the same comprising a plurality 
of sections located in the angle between said 
punching-wheels on the delivery side thereof, 
the upper of said sections having a curved 
face lying adjacent to the periphery of the 
upper of said wheels, provided with longi 
tudinally-extending grooves for receiving the 
punches on said wheel and having grooves 
on the under side thereof for receiving the 
burs on the strips removed from the lower 
of said wheels, and the other of said sections 
having a curved surface lying adjacent to the 
periphery of the lower of said wheels, pro 

5. 

vided with longitudinally-extending grooves 45 
therein for receiving the punches on said 
wheel and having grooves in its upper sur 
face for receiving the burs on the strips re 
moved from the upper of said wheels, and 
means for adjusting said sections. 

14. In a machine for punching metal strips, 
the combination with two continuously-oper 
ating and coóperating punching, cutting and 
separating wheels and feeding mechanism for 
the strip, of means for resisting the feeding 
in ovement of the strip, whereby the latter is 
maintained taut during the punching opera 
tion. 

15. In a machine for punching metal strips, 
the combination with two continuously-oper 
ating and coöperating combined punching, 
cutting and separating and feeding wheels, 
of a brake engaging the strip for resisting 
its feeding movement, whereby the latter is 
maintained taut during the punching opera 
tion. 

16. In a machine for punching metal strips, 
the combination with two continuously-oper 
ating and coöperating combined punching, 
cutting and separating and feeding wheels, 7 o 
of a brake engaging the strip for resisting its 
feeding movement, and a guide for prevent 
ing its lateral movement. 

17. In a machine for punching metal strips, 
the combination with two continuously-oper 
ating and coöperating combined punching, 
cutting and separating and feeding wheels, 
of a brake engaging the strip for resisting its 
feeding movement, a guide for preventing its 
lateral movement, and a stripper for remov 
ing the completed strip from said wheels. 

In testimony whereof I have hereunto set 
my hand in presence of two subscribing wit 
leSSOS. 

JOHN S. STOKES, 
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Witnesses: 
A. P. RUTHERFORD, 
JAMES I. GOOD. 

  


