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- Jam Resistant Staple Holding Track for Staplers

The present invention relates to desktop s’fcaplers. More precisely the
present invention discloses improvements to a staple feeding system. |

For consumer applications staples are used in both staple guns and
desktop staplers. Both may be referred to as staplers. Staple guns usually employ
a heavier staple and étapling mechanism than desktop staplers, and do not include
a separate base and anvil element. However desktop staplers may also be of a
heavy-duty format if intended for large stacks of paper. Stanedard light duty
staplers typically fasten a maximum of 20 sheets of paper.

The staples are provided in a rack that includes a line of staples glued
together edge-to-edge. The strength of the glue must be sufficient to hold the rack

 together during handling and use of the staples. The staples are held in or on a

track; a front most staple extends past the track to a position under a striker. The
striker shears off the front staple so that the staple can be ejected out if the stapier.
The glue that holds the rack together must not be too strong or it will require
excessive force to separate the front staple by shearing. The consistency of the
glue thai holds the staples in the rack is an important part of manufacturing staples.

In a direct action stapler, where a handie is directly linked to the striker, a
user must directly overcome ihe staple rack glue shear force needed to separate
the front staple. Direct action is typicél in desktop staplers. The shear force can
be a large part of the apparent effort of such stapling. In a spring-actuated stapler
the impact action makes the user unaware of the shearing step of ejecting a staple.
The fast moving spring is plenty strong enough to overcome the shear strength of
the glue. In any spring actuated stapler the energy of the striker after it released is
far more than required for shearing a normal staple.

Co-pending US Patent Applicatibn 10/443,854 shows a light duty spring
actuated desktop stapler. The disclosure is incorporated herein in its entirety by
reference. In a light duty spring actuated desktop stapler the spring may not be
strong enough to shear the staple if the handle is not pressed far enough to
release the striker. In this case the striker has no momentum, but rather presses
the staple with just the static force generated from deflection of the spring. The

design of the above referenced application is very efficient. This of course is



10

15

20

23

30

CA 02546599 2006-05-18

WO 2005/056243 PCT/GB2004/004691

2

desirable to make an easy toooperate stapler. However it means that the static
force of the deflected spring will be particularly low since a less stiff spring is
needed in the efficient design. If the spring cannot shear the front staple witﬁ static
force, thén the striker will remain atop the front staple with the spring energized. In

this condition the device may be non-functional until the staple is ejected. Further

:'the staple may eject unexpectedly.

It is desirable to reduce the force required to shear the front staple from a
rack.

To overcome the strength of a glued bond it is familiar that peeling off
portions of the bond until the entire bond is detached is easier than pulling at the -
entire bond at once. The same approach may be used to reduce the peak force
required to shear the front staple of a rack. |

- According to one embodiment of the invention a staple track is structured
with an asymmetric front-end support for the staple rack. This structure allows the
front staple to be peeled off from one end to another rather than to be sheared all
at once from the second staple. The individual staples lie side-to-side across the
width of the track. The front of the track is Ioweredo under one side of the forward
most staples. Therefore the forward staples are fully supported by only one side of

the track at only one side of each staple.

If the striker presses the front staple the unsupported sides of the forward
group of staples will move down slightly while the sides supported by the track
cannot move and remain in a higher position. The staple rack can flex slightly at

the forward staples because of the resiliency of the glue that holds them together.

"~ One edge of the striker will press the higher side of the front staple while it will not

press the lower side of the front staple. The higher side will thus begin to peel
away from the adjacent second staple while the front and second staple move
down slightly together at the unsupported side. At a predetermined position the
second staple contacts the lowered side of the track and the rémaining portioh of
the front staple is fully sheared from the second staple.

According to the above structure the force required to separate a front
staple from a staple rack is greatly reduced. Therefore a low force spﬁng can

cause such a separation even when pressing statically. When used in a direct

‘action stapler the reduced separation force will be provide an easier operation.
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Although the action with slow movements causes asymmetric positions of

the staples, under normal fast operation the front staple shears off instantly with no

ill effects upon the operation of the stapler. The action occurs quickly enough that
the staple rack has no time to flex or twist.

In the Drawings:

Fig. 1 is a rear-left side perspective view of a spring-actuated stapler with

the left housing half removed, and the handle partly in section. | |

Fig. 2 is a side elevation of the stapler of Fig. 1, with the mechanism in a
prerelease boéition. :

Fig. 3 is a front view of a striker, track and staple rack, with tHe striker
pressing the front staple. :

Fig. 4 is a front-left side perspective view of a front detail portion of a track
according to the invention.

Fig. 5 is a front-right side perspective view of the assembly of Fig. 3.

Fig. 6 is a front;right side view of a staple track with a staple rack according
to an alternate embodiment of the invention.

Fig. 7 is a front view, partly in section, of staples on a track in a track

.chamber, according to an alterhate embodiment of the invention.

Figs. 1 and 2 show a spring actuated desktop stapler as disclosed in co-
pending US patent application 10/443.854. In-Fig. 1 the stapler is in a rest
position. Body 10 is shown with the left side removed. Handle 30 pivots about
body 10 toward the lower handle position shown in Fig. 2. Body 10 is pivotally
mounted to base 20 whereby the front end of body 10 can pivot toward base 20.
Cover plate 50 is fitted to base 20 and includes staple forming anvil 57. Lever 40 is
linked to handle 30 at a rear lever end and to striker 100 at lever front end 48.
Lever front end 48 engages slot 108, Fig. 3, of striker 100. When handle 30 is
lowered lever 40 rotates clockwise in Figs. 1 and 2 so that striker 100 moves

upward. At the lever upper position shown in Fig. 2 lever front end 48 is just

- disengaged from striker slot 108. Striker 100 then instantly moves downward and

ejects a staple out by an impact blow. Track 80 includes two parallel rails 88, Fig.

4, that hold and guide staples at top edges of the rails from within rack 400, Figs. 3
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and 5, while pusher 180 urgesrthe staples toward striker 100, Figs. 1 and 2. Fig. 6
shows an alternate embodiment track 580 where rack 400 is held within a channel
of track 580. In Figs. 1 and 2 the track is shown without staplésr Striker 100
moves vertically in guide channel 11 including a lower most striker positidn at
staple ejection slot 11a. | «

Power spring 90 is shown as a double torsion coiled spring in. Fig's. 1 and 2,

with one coil in front of lever 40 and another, not shown, hidden behind the !ever.

Power spring 90 pivots about a fulcrum at pin 49. Front arm 92 of the ’pdwer
spring fits into openings 102 of striker 100. Power spring 90 |s biased to force
striker 100 downward; this force is greatest when the striker is in the raised position
of Fig. 2, where power spring 90 is most deflected. Other typeé of springs may be
used such as single coil torsion springs, flat springs, and linear acting springs,
where the spring is linked to the striker to bias the striker downward. Reset spring

70 raises lever 40 and handle 30 from the position of Fig. 2, but after the striker is

released, to the position of Fig. 1.

In Figs. 3 and 5 striker bottom edge 106 is shown in contact with the top
surface of staples of staple rack 400. In Fig. 5 front most staple 4=01 extends
beyond the front of tr:—:ick 80 and is positioned under stri.ker 100. Staple 401 is
within guide channel 11 of body 10, however body 10 with the guide channel is not
shown in Figs. 3 to 6 for simplicity. To reliably allow a staple to move under the

-striker, the striker should be raised to the position shown in Fig. 2, this is higher

than shown in Fig. 5. In Fig. 2 striker bottom edge 106 is spaced well above the

track at the release point shown. After the release the striker will instantly move

- down from the urging of spring 90 to impact staple 401. The staple is easily
- sheared from rack 400 by tearing of the glue bond that holds the staples together.

Staple 401 is ejected out of staple ejection slot 11a.

However it is possible that a user will not press the handle down all the way
to the release point. The user could release the handile before a staple advances
into guide channel 11. This would represent a highest striker position lower than
shown in Figs. 3 and 5. In this case the striker would slowly return to its rest
position of Fig. 1 as handle 30 is raised with no effect on any staples of rack 400.

Another possibility is that handle 30 is pressed down just far enough that

striker 100 reaches the position of Figs. 3 and 5. Since this is lower than the
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release po'int of Fig. 2, lever 40 will not disengage, oﬁri reléase, striker 100. The
user removes préssure from the handle and striker bottom edge 106 rests on froht
staple 401. Lever front end 48 may disengage striker slot 108 ét this pdinf:, SO
| there is nb further opﬁon to raise and release striker 100 in this operating cycle;
5 The force on staple 401 is limited to the static force Created by deflected
spring 90; there is no impact force. If spring 90 is of light duty it is poésible that
staple 401 will not shear off from rack 400. Rather striker 100 will stay in the upper
'position and spring 90 will remain energized. This is undesirable since staple 401‘
could eject unexpectedly at some later time as the staple rack glue bond fails.

10 A second staple is the staple immediately adjacent to and behind front most -
staple 401. Therefore whén staple 401 is described as separafing from the rack it
more precisely means separating from the second staple of the rack.. In the above
scenario the glue bond holding staple 401 {o the second staple of the rack must be
sheared all at once since staple 401 moves straight down.  If the glue can be

15 sheared in locally progressing sections in a peeling action the peak force to shear
the staple will be significantly reduced. The required force is "Iimitedto just the glue
section that is being sheared at a given moment. in Figs. 3,4 and 5,:track 80 Is
asymmetric at its front end. The front several staples of rack 400 afe supported
only by non-lowered front corner 83a of a first rail. The staples are not supported

20 on the second rail at the location of chamfered front corner ramp 83, right side in
Fig. 3. Preferably ramp 83 leads upward and rearward to a °gfzadu:r:al merge with rail
88. If ramp 83 is very short the front several staples rhay comprise only the second
staple.

In Fig. 3, staple 401 is in the same position on track 80 as staple 401 of Fig.

25 5; both are in guide channel 11. In Fig. 3 striker 100 is pressihg rack 400 through
staple 401 so that the front several staples of the rack are deflected downward.
The rack twists slightly with undersides of the staples approximately following the
contour of ramp 83. Thié twisting is shown as a dashed line for staple 401 in Fig,
3. As striker 100 continues to move down, striker bottom edge 106 creates a

30 concentrated shearing force on staple 401 at non-lowered corner 83a, left side in
Fig. 3. Staple 401 begins to separate from rack 400 from the left side. The right
side of staple 401 remains attached to the lowered right side of rack 400. As

striker 100 continues to move down the, underside of the second staple contacts
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the front corner of ramp 83, right side in Fig. 3. The right side of staple 401 is
finally sheared from rack 400. According to the above description the giue holding
staple 401 to rack 400 has been sheared from left to right in Fig. 3. By forming
ramp 83 as a shallow gradual shape the ramp provides some support for the front
several staples. These staples can remain attached to each other by the resilient

glue even as they moving in relation to each other to create the twisted shape of
the front of rack 400.

It is possible that the shear force to separate staple 401 may be low enough
that staple 401 may be fully sheared from rack 400 before there is ény contact with
the front corner of ramp 83. In this case the force to twist rack 400 ié by itself
sufficient to complete the peeling action that finally detaches staple 401.

In the above discussion handle 30 is being raised slowly, so staple 401 is

~ sheared off by a slow action of spring 90. As handle 30 is fully raised staple 401 is

slowly pushed out from guide channel 11 through staple ejection slot 11a.

In Fig. 6 an alternate embodiment track is shown. Track 580 is a channel
similar to track 80, but wider so that rack 400 can fit within rather than upon the
track. This type of track is very common in conventional desktop staplers. A staple
pusher, not shown, fits in the channel of track 580 and urges rack 400 forward
under a spring bias using well-known structures. In Fig. 6 staple 401 extends out
from within track 580 so that the staple is aligned with a striker, not shown, in the
same manner as described for track 80. In track 580 the staples are supported at

-the bottom of the channel of track 580 by the bottom tips of the staple legs rather

than by the staple undersides. Ramp 583 comprises a recess or cutout at the front
of the channel bottom. The ramp is formed under one side of the staple legs of the
front several staples. The front several staples of rack 400 are not supported on
one side while the other side of these staples contacts the bottom of the channel of
track 580. Therefore the rack will twist and staple 401 will be peeled from the rack
in the same manner as for track 80 when a striker is slowly lowered upon staple
401. Track 580 normally includes additional components, not shown, to form an
assembly to hold and guide track 580 within a stapler.

Ramps 83 or 583 may be of different particular shapes. For exampie théy

may include a stepped or notched transition, or be of an arcuate profile.
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In either design for a track, staples of a rack are supporfed on a first and a
second respective staple side by first and second support surfaces of the track or a
track assembly. In track 80 the support surfaces are two rails extending up into
rack 400 to contact each side of the undersides of staples. In track 580 the
s'upport surfaces are each side of a channel bottom that suppdrts the bottom tips of
the legs at each side of the staples. At the location of ramp 83 or 583, the staples
are supported by only one of the staple support surfaces. |

In a further alternate embodiment, Fig. 7, a symmetric des.ign: uses a‘fsingle

‘rail track 680 to support the staple centrally on the top edge of the rail between the

staple sides. Track 680 fits within chamber 642 of housing 610. Rack 400 is held
in position from atop at each side by ceiling corner 644a and opposite corner 644b
of the chamber, Whére the ceiling contacts the first and second sides of the staples
from above. As bottom edge 606 of striker 600 presses the staples, the front

several staples of rack 400 will bend as shown by the exaggerated bend of the

dashed line of front staple 401a. Staple 401a will begin to. peel from the center
since the force is concentrated here. The outer sides of front staple 401a deflect
and move down aldhg with the second staple of rack 400 before the outer sides
begin to shear. The glue will be sheared in locally progressing sections in a
peeling action that starts in the center and progresses toward each side. In this
case the top of the staple is sheared first and the legs are sheared last, since the
legs are farthest from the center of staple 401a. As seenin Fig. 7, there is a space

below the staplé legs so that at least the front several the staples are not

'supported on either side by an under-surface below the staples.
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Claims
1. A stapler including a body, a staple track extending from a front to a rear of

the body within a staple chamber, a striker at a front of the chamber, wherein: .

the track includes a staple support surface to hold and guide a staple rack '

upon the staple support surface, the staple support surface inciuding a first

- supporting surface for a first staple side and a second supporting surface for a
‘second staple side;

a front of the track being asymmetric where a front portion of the second

supporting surface includes a ramp that is lowered so that a front several staples of
the rack are supported by only the first sUpporting surface.

2. The stapler of claim 1 wherein the staple rack comprises individual staples

- that are glued together, the staple rack is positioned on the track, and a front most
staple extends beyond the front of the track into a striker guide channel, the striker
presses down upon the front most staple, the staple rack becoming twisted
whereby" the striker presses the front most staple at a first side of the front most

staple and does not press the front most staple at a second side of the front most
staple. |

3. The stapler of claim 2 wherein the front most staple is sheared from the
rack by shearing locally progressing sections of glue, the glue sections progressing

from the first side of the staple toward the second side of the staple.

4. The stapler of claim 1 wherein the staple rack comprises individual staples
that are glued together, the front several staples are positioned on the track, a first
side of each of the front several staples being supported by the track, and a

second side of each of the front several staples being spaced above the ramp.

5. The stapler of claim 1 wherein the staple support surface includes top
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edges of pérallei rails of the track, a first rail including the first supporting surface
and a second rail including a second supporting surface, and the ramp includes a
front chamfered corner at a front of the second rail.

6. The stapler of claim 1 wherein the staple support' surface includes a bottom

of a channel of the track, a first side of the channel °bottom~incluc"iing thé first
supporting surface and a second side of the channel bottom including the second
supporting surféce, the ramp including a recess in the second side of the chaﬁnel
bottom at a front of the channel bottom.

7. A stapler including é body, a staple track extending from é front to a rear of
the body within a staple chamber, a striker at a front of the chamber, wherein:

the'track includes a staple support surface to hold and guide a staplé rack
upon the staple support suﬁace, the staple support surface includes top edges of
parallel rails of the track, a first rail including a first supporting surface and a
second r\ail including a second supporting surface; ?

a front of the track being asymmetric where a front portion of the second rail
includes a ramp that is lowered so that a front several staples of fhe rack are

“supported by only the first rail.

8. The stapler of claim 7 wherein the staple rack compriées individual staples

:that are glued together, the staple rack is positioned on the track, and a frorit most
staple extends beyond the front of the track into a striker guide channel, the striker
‘presses down upon the froht most staple, the staple rack becoming twisted
whereby the striker presses the front most staple._l at a first side of the front most
staple and does not press the front most staple at a second side of the front most

staple.
9. The stapler of claim 8 wherein the front most stapie is sheared from the
rack by shearlng locally progressing sections of glue, the glue sections progressmg

from the first side of the staple toward the second side of the staple.

10.  The stapler of claim 7 wherein the staple rack comprises individual staples
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that are glued together, the front several staples are positioned on the rack, a first
side of each of the front several staples being supported by the track, and a
second side of each of the front several staples being spaced above the ramp.

11, A stapler including a body, a staple track extehding from a front to a rear of
- the body within a staple chamber, a striker at a front of the chamber, wherein:

the track includes a staple support surface to hold and guide a staple rack
upon the staple support surface, the staple support surface includes a bottom of a
channel of the track, a first side of the channel bottom including a first supporting
surface and a second side of the channel bottom including a second s'upporting
‘surface; |

a front of the track being asymmetric where a front portion of the of the
second side of the.channel bottom includes a ramp that is lowered so that a front
several staples of the rack are supported by only the first side of the channel

bottom;
the ramp includes a recess in the second side of the channel bottom at a

front of the channel bottom.

12.  The stapler of claim 11 wherein the staple rack comprises individual staples
that are glued together, the stéple rack is positioned on the track, and a front most
staple extends beyond the front of the track into a striker guide channel, the striker
presses down upon the front most staple, the staple rack becoming twisted
| whereby the striker presses the front most staple at a first side of the front most

staple and does not press the front most staple at a second side of the front most |

staple.
13.  The stapler of claim 12 wherein the front most staple is sheared from the
rack by shearing locally progressing sections of glue, the glue sections progressing

from the first side of the staple toward the second side of the staple.

14.  The stapler of claim 11 wherein the staple rack comprises individual staples



CA 02546599 2006-05-18
WO 2005/056243 PCT/GB2004/004691

11

that are glued together, the front several staples are positioned on the rack, a first
side of each of the front several staples being supported by the track, and a

second side of each of the front several staples being spaced above the ramp.

165. A stapler including a body, a staple track extending from a front to a rear of
~ the body within a staple chamber, a striker at a front of the chamber, wherein:
the track includes a staple support surface to hold and guide a stapie rack
upon the staple support surface, the staple support surface includes a singie,
centrally positioned rail, the support surface including a top edge of the rail; |
the staple chamber includes two ceiling corners to hold the staple rack In
position from above the staples;
sides of a front several staples are spaced from an under-surface under the
- staples whereby the sides of the front several staples deflect towards the under-
surface as the striker presses a front staple from above.

16. The stapler of claim 15 wherein a front most staple separates from a |
second staple by sheéring locaily prbgressing sections of glue, the glue sections

progreséing from a center of the front most staple toward sides of the front staple.
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