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A sewing machine (10a) comprises a presser foot (12); a drive shaft (20) operably connected to the presser foot (12) which imparts
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(57) Abrege(suite)/Abstract(continued):

normally biases the presser foot (12) into a downward position, the biasing mechanism comprising a toggle link having a pivot (32),
a resllient element (36) operably connected to the toggle link (30) on one side of the pivot (32) and the presser foot (12) operably
connected to the toggle link (30) on the other side of the pivot (32). In another embodiment, a sewing machine (10b) comprises a
presser foot (12); a drive shaft (20) operably connected to the presser foot (12) which imparts periodic upward movement to the
presser foot (12); and a biasing mechanism operably connected to the presser foot (12) which normally biases the presser foot
(12) Into a downward position, the biasing mechanism having a preload force therein when the presser foot (12) Is In a lowermost
position; the presser foot (12) being selectively raisable without increasing the preload force of the biasing mechanism.
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(57) Abstract: A sewing machine (10a) comprises a presser foot (12); a drive shaft (20) operably connected to the presser foot (12)
which imparts periodic upward movement to the presser foot (12); and a biasing mechanism operably connected to the presser foot
(12) which normally biases the presser foot (12) into a downward position, the biasing mechanism comprising a toggle link having

& a pivot (32), a resilient element (36) operably connected to the toggle link (30) on one side of the pivot (32) and the presser foot
& (12) operably connected to the toggle link (30) on the other side of the pivot (32). In another embodiment, a sewing machine (10b)

e\ comprises a presser foot (12); a drive shaft (20) operably connected to the presser foot (12) which imparts periodic upward movement
to the presser foot (12); and a biasing mechanism operably connected to the presser foot (12) which normally biases the presser foot
(12) into a downward position, the biasing mechanism having a preload force therein when the presser foot (12) is in a lowermost
position; the presser foot (12) being selectively raisable without increasing the preload force of the biasing mechanism.
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BIASING MECHANISM FOR SEWING MACHINE PRESSER FOOT

Fi;ald Of The Invention

This invention relates generally to sewing machines, and more

particularly to biasing mechanisms for the presser feet of industrial sewing

machines.

Backaround Of The Invention

Industrial sewing machines of the type disclosed in U.S. Patents

Nos. 4,449,464 and 5,309,854, employ a biasing mechanism

to normally bias the presser
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foot into a downward position againstﬂ the periodic upward movement
imparted to the presser foot by the reciprocating drive shaft. This biasing
mechanism has heretofore been comprised of one or more helical
compression springs encircling the presser foot lifting bar and contained within
or by a cylindrical tube or guide rod.

Industrial sewing machines of the so-called “high lift” variety
utilize such compression springs and are typically limited to operational speeds
of about 3000 revolutions per minute. To achieve greater operational speeds
more spring preload is required. However, more spring preload results in
areater “wear and tear” on the sewing machine, the result being likely failure
of a sewing machine component during sewing operations involving stitching
over seams.

It is desirable to increase the operating speed of industrial
sewing machines above 3000 revolutions per minute in order to increase
productivity, but without jeopardizing the structural integrity of the sewing
machine’s components. .'

Summary Of The Invention

In one aspect the present invention is a sewing machine
comprising a presser foot; a drive shaft operably connected to the presser foot
which imparts periodic upward movement to the presser foot; and a biasing
mechanism operably connected to the presser foot which normally biases the
presser foot into a downward position, the biasing mechanism compfising a

toggle link having a pivot, a resilient element operably connected to the toggle
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link on one side of the pivot and the presser foot operably connected to the
toggle link on the other side of the pivot.

The resilient member can be a compression spring. The sewing
machine can further comprise a presser foot lifting bar, the presser foot
operably connected to the presser foot lifting bar: a mounting plate; the toggle
link operably pivoted relative to the mounting plate; the resilient element
operably fixed relative to the mounting plate; the toggle link operably
connected to the presser foot lifting bar. The sewing machine can further
comprise a support plate, the toggle link pivoted to the support plate and thé
resilient element fixed to the support plate: the support plate pivoted to the
mounﬁting plate; whereby pivoting the support plate relative to the mounting
plate pivots the toggle link and resilient element outﬁ of biasing engagement
with the presser foot lifting bar. The sewing machine can further comprise a
motion generating device operably cormected between the support plate and
the mounting plate for pivoting the support plate, toggle link and resilient
element into and out of biasing engagement with the presser foot lifting bar.
The motion generating device can be a pneumatic cylinder.

In another aspect the present invention is a sewing machine
comprising a presser foot; a drive shaft operably connected to the presser foot
which imparts periodic upward movement to the presser foot; and a biasing
rnechanisrﬁ operably connected to the presser foot which normally biases the

presser foot into a downward position, the biasing mechanism having a

preload force therein when the presser foot is in a lowermost position; the
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presser foot being selectively raisable without increasing the preload force of
the biasing mechanism.

The biasing mechanism can be selectively movable into and out
ot biasing engagement with the presser foot thereby preventing any increase in
the biasing mechanism preload force during selective raising of the pressure
foot. The biasing mechanism can be selectively pivotable into and out of
biasing engagement with the presser foot thereby preventing any increase in

the biasing mechanism preload force during selective raising of the pressure

foot. The biasing mechanism can comprise a compression spring; and a

toggle link; the compression spring operably connected to one end of the
toggle link, the presser foot operably connected to the other end of the toggle
link. The sewing machine can further comprise a mounting plate; a support
plate pivoted to the mounting plate; the compression spring fixed to the
support plate; the toggle link pivoted to the support platé. The sewing
machine can further comprise a presser foot lifting bar, the presser foot
connected to one end of the presser toot lifting bar, the toggle link connected
to the other end of the presser foot lifting bar.

These and other features and advantages of the present
invention will become more readily apparent during the following detailed
description taken in conjunction with the drawings herein, in which:

Brief Description Of The Drawings Of The Invention
Fig. 1 is a side view of a sewing machine including the prior art

presser foot biasing mechanism;
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Fig. 2 is a side view of a sewing machine including the presser
toot biasing mechanism of the present invention:;
- Fig. 3 is a partial side view of a sewing machine including
another embodiment of presser foot biasing mechanism of the present

O invention;

Fig. 3A is a view similar to Fig. 3 illustrating the travel of the
presser foot lifting bar, toggle link and compression spring; and
Fig. 3B is a view similar to Fig. 3 illustrating movement of the

toggle link and compression spring into and out of biasing engagement with

10 the presser foot lifting bar.

Detailed Description Of A Preferred Embodiment Of The Invention

Referring first to Fig. 1 there is illustrated a sewing machine 10
of the prior art. Sewing machine 10 includes a presser foot 12 connected to
an end of a presser foot lifting bar 14. Presser foot 12 is normally biased

15 towards a down position via a compression spring 16 encircling presser foot
lifting bar 14 and contained within a compression spring houéing 18. During
sewing periodic upward movement against the bias of spring 16 is imparted to
presser toot 12 via a crank shaft 20, crank link 22 and connecting links 24, 26.
A hydraulic or pneumatic cylinder (not shown) can be connected to collar 28

20 on presser foot lifting bar 14 and manually operated to raise the presser foot
12.

Reterring now to Fig. 2, and with like numbers designating like

elements, there is illustrated a sewing machine 10a including the presser foot
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biasing mechanism of the present invention. A toggle link 30 with a pivot 32
has an end 34 on one side of the pivot 32 in contact with a compression
spring 36 and another end 38 on the other side of pivot 32 in contact with an
upper end 40 of the presser foot lifting bar 14. Upward movement of presser
foot lifting bar 14 causes the upper end 40 thereof to urge end 38 of toggle
link 30 upwardly and consequently end 34 downwardly thereby compressing
spring 36. When presser foot lifting bar 14 ceases to be moved upwardly by
shaft 20, crank 22 and links 22,24, spring 36 expands back to its original
preloaded state thereby moving end 34 of toggle link 30 upwardly and
consequently end 38 downwardly thereby moving lifting bar 14 and hence
presser foot 12 back to the down position.

Use of toggle link 30 minimizes the spring 36 deflection keeping
spring load more consistent and producing a faster return of the moment arm.
Use of the toggle link 30 on a high lift sewing head will permit operational
speeds up to 4000 rpm, and even greater speeds on lower lift feeding systems.
Use of the toggle link 30 allows the spring 36 to oberate within its 10% - 20%
compression range, which is optimum performance. Wear and fatigue of the
machine’s components are thus decreased.

Referring now to Figs. 3, 3A and 3B, and again with like
numbers designating like components, there is illustrated an alternative
embodiment of a sewing machine 10b of the present invention. A support
plate 42 has a toggle link 44 pivoted at 46. Toggle link 44 has an end 48 on

one side of pivot 46 connected to a compression spring 50 supported on a
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spring guide 52 fixed to support plate 42 and another end 54 on the other
side of pivot 46 connected to an upper end 56 of presser foot lifting bar 14. A
pneumatic cylinder 58 is connected to support plate 42 at 60 and to a
mounting plate 62 at 64. Support plate 42 is pivoted relative to méunting
plate 62 also at 46.

Fig. 3A illustrates the travel of presser foot 12, presser foot lifting
bar 14, toggle link 44 and compression spring 50 during sewing. Fig. 3B
illustrates the ability of the machine 10b to, via motion generated by
pneumatic cylinder 53, move the toggle link 44 and compression spring 50
out of biasing engagement with the presser foot lifting bar 14.

In addition to the advantages discussed above in connection
with the Fig. 2 embodiment, in the Figs. 3, 3A and 3B embodiment manually
activating the hydraulic or pneumatic cylinder (not shown) to raise the presser
toot lifting bar avoids additional loading of spring 50 thereby further increasing
its tatigue life, decreasing component wear, etc.

Those skilled in the art will readily recognize numerous
adaptations and modifications which can be made to the present invention
which will result in an improved sewing machine, yet all of which will fall
within the spirit and scope of the present invention as defined in the following
claims. Accordingly, the invention is to be limited only by the scope of the
following claims and their equivalents.

What is claimed is:
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CLAIMS

1. A sewing machine comprising:

a presser foot;

a drive shaft operably connected to said presser foot which imparts periodic upward

movement to said presser foot; and

a biasing mechanism operably connected to said presser foot which normally biases
said presser foot into a downward position, said biasing mechanism having a preload force
therein when said presser foot is in a lowermost position;

said presser foot being selectively raisable without increasing the preload force of said
biasing mechanism;

wherein said biasing mechanism is selectively pivotable into and out of biasing
engagement with said presser foot thereby preventing any increase in the biasing mechanism

preload force during selective raising of said pressure foot.

2. The sewing machine of claim 1 wherein said biasing mechanism comprises:
a compression spring; and

a toggle link;

said compression spring operably connected to one end of said toggle link, said

presser foot operably connected to the other end of said toggle link.

3. The sewing machine of claim 2 further comprising:
a mounting plate;

a support plate pivoted to said mounting plate;

said compression spring fixed to said support plate;

said toggle link pivoted to said support plate.
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4. The sewing machine of claim 2 further comprising a presser foot lifting bar, said

presser foot connected to one end of said presser foot lifting bar, said toggle link connected to

the other end of said presser foot lifting bar.

5. A sewing machine comprising:
a presser foot;

a drive shaft operably connected to said presser foot which imparts periodic upward

movement to said presser foot; and

a biasing mechanism operably connected to said presser foot which normally biases
said presser foot into a downward position, said biasing mechanism having a preload force

therein when said presser foot is in a lowermost position;

said presser foot being selectively raisable without increasing the preload force of said
biasing mechanism;

wherein said biasing mechanism is selectively movable into and out of biasing
engagement with said presser foot thereby preventing any increase in the biasing mechanism

preload force during selective raising of said pressure foot.
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PRIOR ART

FIG. 1
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