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The present invention relates to staples and to methods 
of and apparatus for stapling, and is concerned more 
particularly, but not exclusively, with the manufacture 
and closure of cardboard boxes. 

General objects of the invention include providing im 
provements for staple constructions and for associated 
methods and apparatus, while more speci?c objects re 
late to the provision of improved structures and tech 
niques which avoid the formation of enlarged holes and 
slots in the materials which are to ‘be stapled so that a 
?rm connection by the staples is assured. 

According to one aspect of the present invention there 
is provided a method of stapling employing a staple hav 
ing two side limbs interconnected by a web which is 
folded into an intermediate shortened form, said method 
comprising the steps of initially guiding a portion of each 
of said side limbs of said staple into a workpiece, subse 
quently in a direction normal to the surface of the work 
piece applying pressure to said web to cause said web 
to assume its more fully extended or elongated form, 
said Web in turn thereby exerting a pressure on said side 
limbs and urging the ends of said side limbs towards 
said web, and ?nally continuing to exert a pressure in a 
direction normal to the surface of the workpiece on said 
staple at the inner ends of said limbs to drive substan 
tially all of said side limbs into said workpiece. 

According to another aspect of the present invention, 
there is provided a preformed staple having a web, two 
side limbs interconnected by said web, said web having 
a folded central portion and two connecting portions dis 
posed one at each end of said web, said central portion 
being so folded as to extend in the same direction as 
said side limbs, said connecting portions lying substan 
tially parallel to the direction of driving movement of 
said staple during a stapling operation, said connecting 
portions and said central portion, when the latter is in 
its elongated form, having an aggregate length which is 
substantially equal to the length of the crown of said 
staple when the latter is driven into a workpiece. 

Furthermore, in accordance with the present inven 
tion, there is provided a stapling apparatus including a 
body portion de?ning an ejection channel adapted to 
receive a staple and having a width substantially cor 
responding to the length of the crown of said staple, when 
the latter is driven into a workpiece, two driving means 
mounted in said channel and displaceable relative to 
each other and to said channel, means for operatively 
connecting said driving means to a pressure source, said 
two driving means comprising an inner ‘driving member 
and an outer driving member coupled together for car 
rying out sequential movements in a staple driving opera 
tion, the inner driving member having a width substan 
tially corresponding to the projection of said central 
folded portion of the web of said staple, and being 
mounted and resiliently guided in said outer driving mem 
ber which de?nes a recess for receiving said inner driving 
member. 

It is to be understood that by the term “elongated form 
of the web,” or any portion thereof, is meant the length 
of the web, or of said portion, after it has been straight 
ened by the stapling operation and is embedded in the 
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workpiece. By the term “shortened form of the web” 
or any portion thereof is meant the length of the web or 
of said portion when the staple is in its preformed state 
and prior to the stapling operation. 
For a better understanding of the invention and to 

show how the same may be carried into etfect, reference 
will now be had, by way of example, to the embodiment 
illustrated in the accompanying drawings in which: 
FIGURE 1a is a side elevation of a staple formed in 

accordance with one embodiment of the invention; 
FIGURE 1b is an end elevation of the staple of FIG. 

1a; 
FIGURE 2 is a schematic front elevation of an injection 

channel in a stapling apparatus constructed in accordance 
with the invention without the cover plate thereof; 
FIGURE 3 is a vertical section through the mid-portion 

of FIG. 2, including the cover plate; and 
FIGURES 4 to 6 are views corresponding to FIGURE 

2 and showing the components of the stapling apparatus 
in different positions sequentially following the position 
shown in FIG. 2 including the diiferent positions and 
shapes imparted to the staple. 
The staple illustrated in FIGS. 1a and 111, comprises 

a Web generally indicated at 1, which is shortened rela 
tive to the form it assumes upon insertion in a workpiece, 
the insertion being effected by two measures, as will be 
shown. A central portion 1a of the web 1 is, by known 
bending techniques, reduced to a width a. At the ends 
of the central portion 1a are bent-up connecting portions 
1b which are parallel to each other. The connecting 
portions lb are provided with side limbs 2 bent over 
downwardly at an acute angle at corner regions 1c. In 
this condition, the shape of the staple is such that spacing 
b between the limb ends is greater than the shortened 
length a of the central portion 1a, the elongated length 
of the central portion 1a and the length of the connecting 
portions 1b corresponding to the length of the crown of 
the staple when ?xed in position on the workpiece (see 
FIG. 6). 
The method according to the invention may be carried 

out by means of a stapling machine such as is illustrated 
in FIGS. 2 to 6. These ?gures show (in diagrammic form) 
the steps necessary for carrying out the method, without 
dealing with constructional details of the apparatus. 

FIG. 2 shows an ejection channel 3 which is laterally 
de?ned by two shoulders 4- and covered by a cover plate 5 
(FIG. 3). The staples are pushed one after the other by 
a known feeder device into the ejection channel 3. The 
width of the ejection channel 3 corresponds to the elon 
gated length of the web parts la and 1b. 

Displaceably guided in the ejection channel 3 is a gen 
erally U-shaped driving member 6 which is connected with 
a driving block 7 (FIG. 3). Disposed in a transverse recess 
8 in the block 7 is a driving rod 9 by means of which, 
with known driving means, the driving member 6 can be 
displaced for the purpose of ejecting staples 1. 

Displaceably guided between limbs 1t} of the driving 
member 6, and in the plane thereof, is a second driving 
member 11. Abutments 12 located between the two driv 
ing members e and 11 de?ne the relative displacement per 
missible between said driving members. In this connec 
tion, the inner driving member 11 is in?uenced, through 
the intermediary of a spring 13, by the driving member 6, 
the tension or" the spring being such that the inner driving 
member 11 is positioned in the direction of movement in 
advance of the outer driving member 6. 
With the lowering of the two driving members 6 and 

11, brought about by depression of the rod 9, the apex 
formed by the bending of the central portion 1a meets the 
workpiece into which the staple is to be inserted and is 
halted thereby. Meanwhile the free ends of the side 
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limbs 2 have entered the workpiece (see FIG. 4) and, as 
the limbs 10 of the driving member 6 continue downward, 
more of the limbsZ are forced into the workpiece. Si 
multaneously, the spring 13 is tensioned and exerts a sup 
plementary pressure on the inner driving member 11 so 
that the latter is further lowered for the purpose of stretch 
ing the central portion 1a of the web 1. This forces the 
acute angle corner regions 10 of the connecting portions 
1b to be displaced outwardly away from the driving mem 
ber 11, and the staple and apparatus assume the position 
shown in FIG. 5, the corner regions 10 being guided in 
their downward path by contact with the lateral shoulders 
4 of the ejection channel 3. 

Since, in this position of the parts, the inner drive 
member 11 has already reached its lowermost position, 
further downward movement of the driving rod 9 will 
only move downwardly the outer driving member 6. Due 
to this sequential movement, the free ends of the limbs 
are driven the entire lengths of the side limbs into the 
workpiece and the web is brought to its full elongated 
length and the limbs 2 are folded-in under the web 1 as 
shown in FIG. 6. 
To explore more thoroughly the relationship of the 

ditferent elements of the staple as illustrated in FIG. In, 
reference is now made to the fact that the central portion 
1a of the web 1 includes a centrally located fulcrum F 
and two sections S1 and S2 extending away from the 
fulcrum and angularly related to each other, the side 
limbs 2 being adapted for connection to said sections, this 
connection being effected through connecting portions 
11). It will be further noted that the connecting portions 
1b are hingeably connected to the sections S1 and S2 
and to the side limbs 2 for connecting the latter to the 
sections S1 and S2. 

It will be further understood that the sections S1 and 
S2 with the fulcrum F de?ne a direction D of driving 
movement for the staple, the connecting portions 1b being 
parallel to each other and to the said direction. It will be 
moreover understood that the side limbs 2 curve from 
the connecting portions in a direction which is generally 
aligned with the direction D. 
As regards the relative length of the sections S1 and S2, 

these should preferably be of equal length such as to 
de?ne an isosceles triangle, the base of which is indicated 
at B and the apex of which corresponds to the fulcrum F. 

It will be moreover noted that the web and connecting 
portions and side limbs constitute the parts of a single 
continuous piece of suitable material such as metallic 
wire. 

Attention is again directed to the fact that the side 
limbs are provided with pointed free-end portions E1 and 
E2, which are spaced apart at a distance b which exceeds 
the spacing a between the connecting portions 1b. 

It will also be noted that the side limbs 2 are of a 
height H in the direction D which is less than the total 
length of the associated connecting portion 1]) and section 
S1 or S2, respectively, of the web. This is, for example, 
evident in FIG. 6, wherein it is seen that when the sections 
of the web and connecting portions are ?attened, the free 
ends of the side limbs approach one another but do not 
overlap. In this connection it should be noted that the 
somewhat sketchy drawing is not throughout true to scale 
and that in particular the lengths and shapes of the dif 
ferent parts of the staple do not match exactly in different 
?gures and do not exactly correspond to the de?nitions 
speci?ed in this description which, of course, is controlling. 

In addition it will be noted that the height H of the 
side limbs exceeds the combined height h of the isosceles 
triangle and connecting portions. This enables the free 
ends of the staple to enter into a workpiece before the 
fulcrum F encounters the workpiece or an anvil such that 
the web may be deformed to ?attened condition. 
As regards the driving member 10 (see FIG. 2), at 

tention is directed to the fact that this member is provided 
with inclined free extremities I intended to engage the cor 
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4 
net‘ regions 1c, such that appropriate displacement forces 
may be imparted to the connecting portions 1b. 

There will now be obvious to those skilled in the art 
many modi?cations and variations of the structures and 
techniques set forth above. These modi?cations and 
variations will not depart from the scope of the inven 
tion it de?ned by the following claims. 
What is claimed is: 

1. A method of stapling employing a staple having two 
side limbs having free outer ends and being interconnected 
by a web, wherein said web has a folded central portion 
and one connecting portion provided between each end 
of said central portion and a respective side limb, said 
connecting portions lying substantially parallel to the di 
rection of driving movement of said staple during a sta 
pling operation, said method comprising the step of ?rstly 
applying pressure to said central portion to ?atten said 
folded central portion into elongated form while displac 
ing said connecting portions outwardly at an angular 
position relative to said direction of driving movement and 
guiding the free ends of said side limbs into the work 
piece, and of then applying further pressure to said dis 
placed connecting portions to cause said connecting por 
tions to bend outwardly until it lies substantially in a com 
mon plane with said ?attened central portion. 

2. A preformed staple comprising a web, two curved 
side limbs interconnected at one of their ends by said web, 
said limbs having outer free ends adapted to penetrate 
into a workpiece, said web including a folded central 
portion and two connecting portions disposed one at each 
end of said central portion of said web, said central portion 
having end sections converging toward each other in the 
same direction as said side limbs, said connecting portions 
including an obtuse angle with the respective end section 
of said central web portion, said staple having a direction 
of driving movement for a stapling operation which is 
parallel to the general direction of said connecting por 
tions, said connecting portions and said central portion in 
elongated form having an aggregate length which consti 
tutes the length of the crown of said staple when the 
latter is driven into a workpiece. 

3. A stapling apparatus for inserting a staple having 
two side limbs provided with :free outer ends and having 
their other ends interconnected by a web, the latter includ 
ing a folded central portion and two connecting portions 
at the ends of said central portion, said apparatus includ— 
ing a body portion de?ning an ejection channel adapted 
to receive a staple and having a width substantially cor 
responding to the length of the crown of said staple when 
the latter is driven into a workpiece, two driving means 
mounted in said channel and displaceable relative to each 
other and to said channel in a longitudinal direction of the 
latter, means for operatively connecting said driving means 
to a pressure source, said two driving means comprising 
an inner driving member and an outer driving member, 
coupled together for carrying out sequential movement 
in a staple driving operation, the inner driving member 
having a width substantially corresponding to the length 
of said central folded portion of the web of said staple and 
being resiliently mounted in said outer driving member 
which de?nes a recess for receiving said inner driving 
member. 

4. An apparatus according to claim 3 wherein said out 
er driving member has an inclined surface which during 
the stapling operation bends the ends of the connecting 
portions remote from said central portion of the staple 
outwardly so that said connecting portions lie substantially 
on the axis of said central portion. 

5. A staple comprising a central web including a cen 
trally located fulcrum and two sections extending away 
from the fulcrum and angallarly ‘related to each other, side 
limbs having free outer ends adapted for entering a work~ 
piece, and connecting portions connected to said sections 
and said side limbs for connecting the other ends of the 
latter to said sections, said sections and fulcrum de?ning 
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a direction of driving movement for the staple, said con 
necting portions being parallel to each other and to said 
direction, said side limbs curving laterally away :from said 
connecting portions and being generally aligned with said 
direction. 

6. A staple as claimed in claim 5, wherein said sec 
tions are of equal length and de?ne an isosceles triangle 
having an apex corresponding to said lfulcrum. 

7. A staple as claimed in claim 5, wherein said side . 
limbs include pointed free end portions spaced apart at a 
distance exceeding the spacing between said connecting 
portions. 

8. A staple as claimed in claim 5, wherein the side 
limbs are of a height along said direction, which is less 
than the total length of the said associated connecting 
portions and sections of said web. 

9. Stapling apparatus adapted for employing a staple 
comprising a central web including a centrally located 
fulcrum and two sections extending away from the fulcrum 
and angularly related to each other, side limbs having 
‘free outer ends adapted for entering a workpiece, and 
connecting portions connected to said sections and side 
limbs tor connecting the latter to said sections, said sec 
tions and fulcrum de?ning a direction of driving move 
ment for the staple, said connecting portions being paral 
lel to each other and to said direction, said side limbs 
curving laterally away from said connnecting portions 
and being generally alignedpwit-h said direction; said ap 
paratus comprising ?rst means de?ning an ejection channel 
through which said staple can pass in said direction of 
driving movement, second means to apply a ?attening 
pressure to said central web by displacing said sections 
about said fulcrum whereby said connecting portions are 
displaced to an angular position relative to said direction, 
and third means operative, with the central web ?attened, 
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to apply a ?attening force to said displaced connected 
portions to bring the latter into coplanar relationship 
with said web. 

10. Apparatus as claimed in claim 9, wherein the sec 
ond and third means are interengaged in relatively dis 
placeable manner, comprising spring means urging the 
second and third means to a relative position in the ejec~ 
tion channel whereby the second means functions to apply 
its ?attening pressure before the third means applies its 
?attening force. 

11. Apparatus as claimed in claim 9, wherein the third 
means is a U-shaped member including legs between which 
said second means is slidably accommodated. 

12. Apparatus as claimed in claim 9, wherein the second 
means vis a U-shaped member including legs between which 
said third means is slidably received, and wherein said legs 
include inclined free end portions for engaging said con 
necting portions of a staple. 

13. Apparatus as claimed in claim 9, wherein the sec 
ond and third means include means for locking the same 
together while permitting limited movement therebetween. 
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