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(Cl._ 112-—14)

14 Claims.

This invention relates to sewing machines of
the type designed to sew a suitably positioned line
of stitches around an area or opening in the work
such as a buttonhole, and more particularly to the
work-clamping mechanism  employed in such
machines. ) :

In buttonhole and similar sewing machines, the
work-clamping mechanism ustually comprises two
clamps on the bed frame of the machine which
are movable to and from each other. Each of
these clamps consists of a work-supporting plate
and a cooperating clamping foot between which
and the plate the work is clamped. After clamp-
Ing the work and, in most cases; cutting the but-
tonhole or other slit therein, it is customary to
spread the clamps by moving the plates with their
respective clamping feet slightly away from each
other in order to spread said slit, including the
round or oval eye end of a buttonhole if such an
eye end is contemplated and stretch the material
thereabouts for the subsequent sewing operation
around the edges of the slit. It is a well known
fact, however, that each stitched end of a slit,
and particularly the round or oval eye end of a
buttonhole, is distorted and puckered whenthe
material is released from the clamps after the
sewing operation. Moreover, such a ‘distorted
buttonhole eye is prevented from recovering its
original, intended shape by the staying action of
the stitches placed therearound, with the result
that the eye end remaing permanently distorted.
Even when a buttonhole with an eye erid isfirst
sewed and then cut, as in some instahces; the
customary stretching of the uncut materia] ‘by
spreading the work clamps for the sewing of the
buttonhole as before, results in a bermanently dis-
torted eye with puckered edges because the stay-
ing action of the stitches thereat permits only a
partial recovery cf the material on release from
the clamps. : L

It is the primary aim and-object of the present
invention to provide in machines of the: type
under consideration a work-clamping mechanism
which tensions a part of the material, wherein a
buttonhole or other slit is ¢t or will be cut; as
the case may be, in such a-manner that the mate-~
rial at the straight sides of the buttonhole ‘is
evenly tensioned as heretofore, while the ‘mate-
rial at a buttonhole end, such as an eye end, is
spread to such an extent only that said eng “will
not be noticeably distorted or its sewed  edge

puckered on release of the material from the.

work-clampirg mechanism * after the sewing
operation. S —_ e
Before explaining in detail the present inven-
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tion, it is to be understood that the invention is
not limited in its -application to the - details of
construction and arrangement of parts illustrated
in the accompanying drawings, since the inven-
tion is capable of other embodiments and of be-
ing practiced-or carried out in various ways.
Also it is to be understood that the phraseology
or terminology employed herein is for the purpose
of description and not of limitation, and it is not
intended to limit the invention claimed herein
beyond the requirements of the prior art, -

- In the drawings: :

_ Fig. 1is a fragmentary side elevation, partly in
section, of a sewing machine including a work-
clamping mechanism which embodies the present
invention. e
_Fig. 2'is a fragmentary plan view of the ma-
chine, partly in section, and with the stitch frame
thereof omitted for better illustration of the
work-clamping mechanism underneath.

Figs. 3 and 4 are enlarged. sections, taken on
the lines 3—3 and 4—8, respectively, of Fig. 2.-

Fig. 5 shows perspectively the disassembled
parts of-a clamping foot of the ‘work-clamping
mechanism. :

- Fig. 6 is a fragmentary plan view of a modified
portion of the work-clamping mechanism,

Fig. 7 is a section taken on the line T—1 of
Fig. 6.

Fig. 8 is a fragmentary plan view of another
modified portion of the work-clamping mech-
anism. , :

Fig. 9 is a section taken on the line $—9, F'ig. 8.

Fig. 10 illustrates the action of the bresent
work-clamping mechanism on a garment having
a-hem. :

Referring to the drawings and particularly to
Fig. 1 thereof, the present invention is shown as
applied to a buttonhole sewing machine of g well-
known type, comprising a stationary bed frame
or work support 15 which carries the work-clamp-
ing mechanism hereinafter described, a movable
stitch frame or head 16 with the stitching mech-
anism, and mechanism on the stitch frame for
cutting a buttonhole or the like, The stitch frame
16 is movable longitudinally over the bed frame
15 to bring the stitching and cutting mechanisms
alternately into operative relationship with the
work, and is-also movable both longitudinally and
laterally to position the stitches in accordance
with the work to be performed, by means of
feeding mechanism operated by a main cam 71
which is carried by the stitch frame (6 and ro-
tated by any suitable power driven shaft (not
shown). This feeding mechanism is well known
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in the avt being shown, for example, in the pat-
ents to Reece No. 240,546, April 26, 1881, and No.
655,637, August 7, 1900, and many others, and
requires no detailed description herein.

The stitching mechanism comprises a needle 18
carried by a needile bar 28, and looper mechanism
14 which may be substantially as shown in the
patent to Grip No. 1,905,854, April 25, 1933, said
needle bar and said looper mechanism being car-
ried by upper and lower turrets 21 and 22, re-
spectively, which are rotafed in unison at the
proper time by gear segments (one being shown at
23 in Fig. 1) that are carried by a
25, operated by the main cam |7 in a manner
furtber described in the Reece patents above re-~
ferred to.
throat plate 26 through which the needle {9 passes

in order to cooperate with the looper mechanism -

{4. The needle bar 20 is reciprocated vertically
and vibrated laterally in its turret 21 in-a man-
ner -substantially as shown and descr. ibed in the
patent to Reece No. 1, 991, 627, February 19, 1935.
The looper mechamsm i4 is operated in a manner
substantlally as shown and described in the pat-
ent to Grip a,bove refen ed to and in the patent to
Dunnell No, 1,935, 083, November 14, 1933.

The cuttmg mecha.msm comprises upper and
lower: cooperatmg cutting elements 83 and 31, re-
spectively, the former being  carried by & 1ever
or arm 32 Wthh is operated. at the proper time
from the main cam 17 in & manner described more
fully in the patent to Kiewicz No. 1,841,133, Janu-
ary 12, 1932.

It will be understoed that in machlnes of this
character su1tab1e mechanism is provided Where-
by the machine, when started, will perform its
operative cycle and then stop automatlcahy, said
cycle including, first, the clamping of the work
by the work-clampmo mechanism, then a move-
ment of the stitch frame from the cutting posi-
tion shown in Fig. 1, in which the cutting ele-
ments 30, 3! are adjacent the stitching region or
area of the work, into the stitching position in
Whlch the stltch formmg instrumentalities . are
adjacent said area, next, a stitching operation of
the character determined by the design of the
feed mechamsm then a return,of the stitch frame
into the cuttmg po<'-1t10n and finally the release
of the work from the work-clamping mechanism,
said cyele also including a cutting operaticn which
may be performed either before or after the
stitching operation according to the desigh or
adjustment of the machine.

Except as hereinafter pointed out, or as they
enter into combination with the parts hereinafter
described, the mechanisms above referred to spe-
c1ﬁca,11y form noe part of the present invention and
may be as shown and descnbed in -the patents
1eferred to, or 0therw1se as will ke well under-
stood by those skllled in the art.

The work clampmg mechanism consists of two
relatwely movable work clamps 35 and 38, each
comprising a work- receiving clamp plate 37 with
a matrix 37¢ and a cooperating clamping foct 38
which _is carried by a slightly resilient arm 29,
pivotally mounted .at 48 on a block 41 (Fig. 1)
which is mounted on said clamp plate 31 in the
manner shown in Pig. 1. The clamp plates 27 are
slidably stipported on the upper machined qvaace
42 of the bed frame (5.

. The clamp plates 3T are guided for linear move-
ment at right angles to the longitudinal axis 2—
(Fig. 2) of the line of stitching which is deter-
mined by the design ‘of the feed mechamsm
Hence, the clamp plates:

a. rock shaft:

The lower turret 22 also carries a’

- to move toward each other.
-after the work'W has been clamped and while
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amounts throughout their length. This is accom-
plished by mechanism fully shown and described
in the patent to Nichols, 2,201,449, The clamp
plates 37 are normally urged toward each other
by spring means (not siown) underneath the
bed frame and stopped in their approach in the
relative position shown in Fig. 2 by an adjustable
stop fully shown and described in said Nichols
patent and, hence, not disclosed herein. Suitably
mounted at 46 on the stitch frame !6 is a spreader

‘block or cam 48 (Figs. 1 and 2) which is adapted
‘to. engage followers 50 on the underside of the
.clamp plates 31 and force the latter away from

each other into a maximum separated position
ag ainst the normal tendency of said clamp plates
This is accomplished

_:the stitch frame 18, and with it the spreader block
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48, is moved by the feeding mechanism frem the
cutting position shown in Figs. 1 and 2 into the
stitching position, i. e., to the left as viewed in
Figs. 1 and 2. The result is a tensioning or
spreadmcr of the clamped work. ¥or reasons
mentioned in said Nichols Patent 2,201,449, the
spreader cam 48 is so constructed and arranged on
the stitch frame (6 that it will have completely
cleared the followers 53 of the clamp plates 37
when the stitch frame arrives in the stitching pe-
sition. To prevent however, that the spread
clamp plates 31 yield toward each other after the
spreader cam 48 has cleared the followers 50,
mechanism fully shown and described in the pat-
ent to.Collins, No 2,292,432, August 11, 1942, auto-
ma.tlcally holds the clamp plates in: thelr maxi-
mum separated position until the end of the op-
erating cycle. For the purposes of the present
invention it sufﬁces to understand that, once the
clampmg feet 38 have been lowered into clamping
engagement with the work W and the clamp
plates 37 have. been forced into their maximum
separated position by the -spreader cam 48, said
clamp plates are automatically held in thelr
maximum separated position until the clamping
feet 38 are again raised from the work W after
a completed sewing operation.

After the machine has been started for an oper-
a.tmg cycle and before the stitch frame 16 is
moved from the cutting position to the stitching
pos1t1on i. e., before the work clamps are spread
into their maximum separated position by the
spreader block 48, the clamping feet 38 are auto-
mat1cally lowered by conventional means (not
shown) and pressed against the work W on the
clamp plates 37 until the end of the operating
cycle.

_The clamping feet 38 are identical and each
con51sts of two work-engaging or clamping parts
60 and 62 (Figs. 2, 3 and 10) of which the parts
60 are directly mounted on the clamp arms 39
while the parts 62 are mounted on the parts 60
yieldable away from the work. More particu-
larly, each clamping part 62 is located adjacent
one end of its respective clamping part 60 and
sultably secured to one end of a leaf spring 64
which lies normally flat agamst the top surface
65. of said part 60 and is in turn secured with
its other end to said top surface by a screw 66
or the like,  Each clamping part 60 has on its
top surface 65 two spaced lugs 68 for the recep-
tion of a screw 710 by means of which said part
is plvotally mounted on its respective clamp arm
39, The leaf spring 64 on each clamping part
60 extends between, and abuts the adjacent side

walls ‘of, the spaced mounting lugs 68 thereof,
whereby the clamping part 62 carried by said
leaf spring is rendered immovable relative to
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its respective clamping part 68 in all directions
except toward and away from the work.

When the clamping feet 38 are lowered into
engagement with the work W on the clamp plates
31, the laterally alined ‘yielding parts 62 of said
clamping feet will engage the work ‘with less
force than the parts 60 thereof, as will be read-
ily understood. When the work clamps are then
spread into their maximum separated position
as before mentioned, the work between the parts
60 of the clamping feet 38 is equally spread
throughout, while the work extending betwsen
the yielding parts 62 of the clamping feet 88 will
be spread to a lesser extent, depending upon the
strength of the leaf-springs 64. While the stretch
customarily imparted by spread work clamps to
a material is satisfactory across the straight sides
of a buttonhole, for-instance, this same stretch
across g round or oval eye end of the buttonhole
is detrimental for earlier explained reasons. To
remedy this situation, the laterally alined yield-
Ing parts 62 of the clamping feet 38 are located
on opposite sides of the region where the stitch-
ing mechanism sews around the eye end of the
buttonhole, while the parts 60 of said clamping
feet are located on opposite sides of the region
where the stitching mechanism sews along the
straight sides of the buttonhole. It is then obvi-
ous that the material will be less stretched or
spread across the eye end of the buttonhole than
across the straight sides thereof.. To enhance
the difference in the spread of the material across
the straight sides of a buttonhole therein and
across a round or oval eye end thereof, the work-
engaging surfaces 80 of the yielding clamping
parts 62 as well as the opposite surface portions
82 of the matrices 3Ta on the clamp plates 31
are preferably plane (Figs. 1 to 3), while the
work-engaging surfaces of the clamping parts
60 as well as the opposite surface portions of said
matrices 37a are provided with work-gripping
deformations 84 and 86, respectively. ‘The defor-
mations 84 are preferably teeth arranged in
orderly rows on the work-engaging surfaces of
the clamping parts 60, while the deformations 86
on the matrices 3Ta are preferably formed by
knurling. o

If further regulation of the spread of the mate-
rial across the eye end of a bottonhole therein
is advisable, the surface portions of the matrices
3Ta opposite the yielding parts 62 of the clamp-
ing feet 38 may be laterally ridged to provide a
multiplicity of ribs 90 (Figs. 6 and 7), or they
may be provided with teeth 92 arranged in the
fashion shown in Figs. 8 and 9, for instance.

If it is desired to prevent even the slight puck-
ering usually occurring at the buttonhole end
opposite the eye end thereof in consequence of
an excessive stretch in the material thereat dur-
ing the sewing operation, an additional work-
clamping part may be located at:the other end
of each clamping part §0 and yieldably mounted
on the latter in the same manner in which the
yieldable parts 62 are mounted on said clamping
parts 60. These additional work-clamping parts
would naturally be located on opposite sides of
the region where the stitching mechanism sews
around the buttonhole end which is opposite the
eye end thereof. As such an arrangement ap-
pears self-evident, it is not deemed necessary to
show the same in the drawings. The reduced
spread of the material adjacent the ends of a
buttonhole also avoids a severe strain on the ma-
terial at the ends of the buttonhole slit and,
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hence, avoids any tendency to tear the material 75

3
at these points. Also, where the overall length

of the clamping feet 38 is greater than the length
of a buttonhole, an additional yielding work-

‘clamping part on the other end of each ‘clamp-
ing part 60 may make up the excess length of each

clamping foot 38 from adjacent the buttonhole
end opposite the eye end thereof. Such an ar-

rangement is of advantage in buttonhole sewing

machines having provisions to vary the length of

‘the buttonhole, in which case said additional
yielding clamping parts preferably extend from
-adjacent the end of a buttonhole of minimum

length as will be readily understood.

The yielding end parts 62 of the clamping feet
38 are of further advantage where a button-
hole extends near or into the hem {00 of g gar-

‘ment, such as a vest. In that case the end parts

62 yield in the manner shown in Fig. 10, while the
parts 60 of the clamping feet uniformly press
against the flat material. -

I claim:

1. In a sewing machine, the combination of a
work-supporting surface; and two clamps clos-

-able against the supported work and relatively

movable laterally away from each other parallel
to said surface to stretch the clamped work there-

‘between, certain laterally aligned lengths of the

work-engaging surfaces of the clamps  being
yieldable away from the clamped -work relative
to the remaining lengths-of said- clamp surfaces

‘so' that the work portion between said yvieldable

surface lengths is less stretched than the re-
mainder of the work between the clamps. - 7

‘2. In a sewing machine, the combination of a
work-supporting surface; and two sidewise ar-
ranged clamps closable against the supported
work and relatively movable laterally to'and from

-each other parallel to said surface, certain‘later-

ally aligned lengths of the work-engaging ‘sur-~
faces of the clamps being plane and yieldable
away from the clamped work relative to  the

‘remaining work-engaging clamp surfaces which

are provided with work-gripping deformations.

3. A work clamp comprising two sidewise- ar-
‘ranged clamping units relatively movable later-

ally away from each other to spread:the clamp,
each unit consisting of g work-supporting device
and a clamping device closable thereagainst to

-clamp the work, two cooperating lengths-of the
clamping surfaces of each clamping unit being

planeand the remaining clamping surfaces there-
of being provided with work-gripping deforma-
tions, and said plane surface - lengths of ‘the .
clamping units being laterally aligsned and one
of*said vlane cooperating surface lengths of each
clamping unit- being yieldable away from the
clamped work. L

" 4”A work clamp comprising two sidewise ar-
ranged clamping units movable ‘laterally away
from each other to spread the:clamp; each’ unit
consisting of a work support and g clamping
member closable thereagainst to clamp the work,
certain. laterally aligned lengths of the: work-
engaging surfaces of said clamping members
being plane and yieldable away from the clamped
work relative to the remaining lengths thereof
which are provided with work~-gripping deforma-
tions, and the portions of the work-engaging
surface of said work support cooperating with
said plane and remaining lengths, respectively,
of the surfaces of the clamping members being
laterally ridged and provided with work-gripping

. deformations, respectively.

5. A work clamp comprising two sidewise ar-
ranged clamping units movable laterally away
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from ‘each other to spread the clamp, each unit
consisting of a work support and a clamping
member closable thereagainst to clamp the work,
certain -laterally aligned. lengths of the work-
engaging - surfaces of said clamping members
bheing plane and yieldable away from the clamped
work relative to the remaining lengths thereof
whieh are prov1ded with work-gripping deforma-
tions, and the portions of the workrengagmg sur-
fages of said work supports opposite said plane
and remaining lengths, respeotwely, of the Sur-
faees of the clamping members being provided
with different work~gripping deformations, re-
spectively.

6. A buttonhole elamp comprising two clamp-
ing units on opposite sides. of g butionhole in
the work having an eye end, each unit consisting
of a work support and a work clamping member
closable thereagainst to clamp the work and said

units being movable away from each other to g

spread the clamped work, each clamping member
comprising two parts of which one part extends
.along a straight side of the buttonhole and the
other part is adjacent -the eye end thereof and

carried by said one part yieldable away from the o

clamped work..

7. In a buttenhole sewing machine, work
clamping mechanism including two clamp sec-
tions adapted respectively to clamp the work at
opposite sides. of the buttonhole slit -and means
for -relatively moving said sections away from
one another to apply a spreading tension to the
work, said sections comprising means for causing
substantially constant spreading tension through-
out the length of the slit and means for causing
a different spreading tension adjacent an end
of the slit.

8.In a buttonhole sewing machine, work
clamping mechanism including two clamp sec-
tions adapted respectively to clamp the work at
opposite sides of the buttonhole slit and means
for relatively moving said sections away from
one another to apply a spreading tension to the
work, said sections comprising means for causing
substantially constant spreading tension through-
out the length of the slit and means for causing
a less spreading tension adjacent an end of the
slit.

9. In a buttonhole sewing machine, work

clamping mechanism including two clamp sec- §

tions adapted respectively to clamp the work at
opposite sides of the buttonhole slit and means
for relatively moving said sections away from
one another to apply & spreading tension to the
work, said clamp sections consisting each of more
than two work-engaging parts so cooperating as
to grip the work with a clamping pressure which
is different in different regions longitudinally of
the buttonhole slit.

10. In a buttonhole sewing machine, work
clamping mechanism including two. clamp sec-
tions adapted respectively to clamp the work at
opposite sides of the buttonhole slit, each of said
sections comprising cooperating clamplng ele~

<
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ments, and means for relatively moving said see-
tions away from one another by a substantially
even or constant amount throughout their length,
said clamping elements comprising means for
permitting. slippage of the clamped work with
respect to said clamp sections in certain regions

longitudinally thereof when said sections are

moved, and means for gripping the work more
firmly in. other regions.

11. In 'a buttonhole sewing machine, work
clamping mechanism including two clamp sec-
tions adapted respectively to clamp the work at

opposite sides of the buttonhole slit, each of said

sections comprising cooperating clamping ele-
ments, and means for relatively moving said sec-
tions away from one another by a substantially
even or constant amount throughout their length,
said clamping elements comprising means for
permitting slippage of the work with respect to
said clamp sections in the region adjacent an
end of the slit when said sections are moved,
and means for gripping the work more firmly
along the edges of the slit.

12. In a buttonhole sewing machine, work

clamping mechanism including two clamp sec-

tions adapted respectively to clamp the work at
opposite sides of the buttonhole slit, each of said
sections comprising cooperating clampmg ele-
ments, and means for relatively moving said sec-
tions away from one another by a substantially
even or constant amount throughout their length,
one of the elementg of each of said sections com-

prising two parts of which one part is yieldingly

mounted on the other part.

13. In a buttonhole sewing machine, work
clamping mechanism including two clamp sec-
tions adapted respectively fo clamp the work at
opposite sides of the buttonhole slit, each of said
sections comprising cooperating clamping ele-
ments, and means for relatively moving said sec-
tions away from one another by a substantially
even or constant amount threughout their length,
one of the elements of each of said sections hav-
ing a portion for engaging the work along the
edge of the slit and a portion for engaging the
work in a region adjacent the end of the slit,
said last named portion being yieldingly mounted
on said first named portion. '

14. In a buttonhole sewing machine, work
clamping mechanism including two elamp sec-
tions adapted respectively to. clamp the work at

opposite sides of the buttonhole slit, each of said

sections comprising a plate and a cooperating
clamping foot and means for relatively moving
said sections away from one another by a sub-

stantially even or constant amount throughout

their length, the clamping foot of each .of said
sections having a portion for engaging the work

along the edge of the slit and a portion for en-
gaging the work in a region adjacent an end of

the slit and a flat leaf spring connecting said
last named portzon with said first named portion.
: DAVID B. THORNTON.



