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OVEREDGE SEWING MACHINE FOR MAKING
SAFETY SEAM

Harvey W. Russell, Nyack, and Norman Wonnacott,
Searsdale, N. Y., assignors to Willcox & Gibbs Sewing
Machine Company, New York, N. Y., a corporation
of New York :

Application August 5, 1954, Serial No. 448,071
9 Claims. (CL 112-—163)

The present invention relates to an improved safety
seam and the method and apparatus for. producing the
same.

It is an object of the -present invention to provide an
improved safety seam construction for securing the edges
of a plurality of fabrics together and a method of making
the same which includes the provision of securing stitches
spaced inwardly from the edge for securing the pieces of
fabric together, and overedge stitches predeterminately
correlated; preferably in offset relation with the securing
stitches, to provide a protective binding about the secured-
together edge portions.

Another object of the present invention is to provide
a sewing machine capable of securing the edges of pieces
of fabric' together and providing the secured-together
edges with an overedge binding in a single sewing opera-
tion.

A still further object of the invention is to provide
a sewing machine of great versatility and capable of
producing one or more rows of securing stitches and/or
a row of desired overedge stitches -along the edge of the
seam without substantial alteration of the machine.

A feature of the invention resides in the formation of
the safety seam in a single operation, and more particu-
larly in the securing together of the fabrics by the secur-
ing stitch prior to the formation of the binding edge
thereon.

Other features and advantages of the invention will be
apparent from the specification and claims when con-
sidered in connection with the drawings in which:

Figure 1 shows a side view of the machine partly in
section showing the safety seam-forming: mechanism.

Fig. 2 is a front view, partially in section, showing
the safety seam mechanism.

Fig..3 is a perspective of a safety seam showing the
double row of securing stitches and a three thread over-
edge binding for the edge.

Fig. 4 is a view similar to Fig. 3 showing a single row’
of securing stitches.
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of stitching was provided inwardly of the binding stitch
in a separate operation. It will be appreciated that this
is. a costly operation involving double handling of the
fabric and in producing such second row of stitching
there was 1o coordinated relationship between the stitches

‘in the two rows of stitching.

The present invention overcomes these difficulties by
providing a seam in which the securing stitches and bind-
ing stitches are formed in a single operation in a prede-
termined relationship, preferably in offset relationship,

" in which the fabrics are secured together adjacent the
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cdge immediately prior to the formation of the overedge.
stitch about the edge.

While the present invention may be accomplished by
various types of machines, it is herein illustrated as being

- applied to an overedge stitching machine, such as dis-
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Fig. 5 is a perspective of a safety seam showing the -

single row of securing stitches and a two thread overedge

binding stitch.

Fig. 6 shows the start of the formation of the safety
seam, as shown .in Fig. 3, showing the fabric secured to-
gether by the securing stitches prior to the formation of
the overedge stitch. ' '

Fig. 7 is a view similar to Fig. 6 showing the binding
stitch located in place.

Heretofore, it was proposed to join the edges of super-
posed. fabrics by means of an overedge stitch when ex-
tended around the edge of the fabric so as to produce
a binding around the edge of the fabrics. This required
the stitch to perform two functions, namely, of securing
the fabrics together as well as providing an edge protec-
tive function for the binding. The difficulty with such a
stitch. was that it did not provide the strongest secure-
ment of the fabric and there was a tendency to permit the
seam to open up. To overcome this difficulty, a row
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closed in Weis Patent No. 2,157,373, in which there is
mounted on the frame 18§ at a stitching station a needle
carrier 11 having an overedge needle 12 adapted to co-
operate with loopers 13, 14 al! actuated in timed relation
from a main or drive shaft 15 to produce a single, double
or three thread overedge stitch as is fully set forth in
said patent. In carrying out the present invention,
mechanism is provided: for securing the fabrics together
inwardly of the edge in a single sewing operation. This
is ‘accomplished by providing suitable securing-stitch
forming mechanism. In the herein illustrated form of
the invention, the needle carrier 11 is provided with a
plurality of needles 16, 17 which are spaced laterally,
as shown in Fig. 2, so as to be located inwardly from the
edge of the seam and to be operated simultaneously with
the overedge needle 12. Since the needle carrier is oscil-
lated during the stitch forming operation the needles are
illustrated as being of the curved type.

Preferably, the needles 16, 17 are also offset with
respect to one another in the direction of stitching, as
shown in Fig. 1, so that when two rows of securing
stitches are employed, as shown in Fig. 3, the stitches in
one row will be overlapped by the stitches in the second
row. If desired, one or both of the needles can be ad-
justably mounted on the carrier so as to maintain a-
proper position and overlap in the stitches to accommo-
date variations in feed, i. e., the number of stitches per
inch. As herein illustrated, only needle 16 is so mounted
by being carried by a holder member 164 which is mov-
able with respect to needles 12 and 17 and is secured in
various adjusted positions in slot 11a of the needle
carrier.

The needles 16 and 17 are also offset with respect to
needle 12 in the direction of stitching so that they can
engage the fabric in advance of the needle 12 to secure
the fabric together before the overedge stitch is started as
is best illustrated in Figs. 6 and 7. In Fig. 6 it will be
noted that the fabric moving in the direction of the arrow
will have the securing stitches S1 and S2 formed therein
by needles 16, 17 and the edges firmly secured together
before the overedge needle 12 reaches the fabric. As
the sewing operation continues, the overedge needle
moves. into operative relation and the overedge stitch is
formed about the secured-together edges, as shown in
Fig. 7, and the simultanecus formation of the securing
stitches and overedge stitches continues in this relation
throughout the sewing operation.

In the iilustrated form of the invention, Icopers 18, 19
are mounted on a looper carrier 20 and located forwardly
of loopers 13, 14 so as to cooperate with needles 18, 17.

The loopers are secured by screws 28¢ on the carrier
in spaced and offset relation in accordance with the simi-
lar relation of the needles, the screws permitting adjust-

. ment of the loopers. in accordance with the position of

their cooperating needles. ~ Preferably these loopers are
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actuated in- predetermined timed relation to the needle
carrier. and loopers 13, 14 from the main operating. shaft
15 of the machine so that the stitches will be properly
correlated during the sewing operation. This is accom-
plished by means of an eccentric 21 mounted on the shaft
having a crank arm 22 connected thereto and extending
therefrom; The crank arm has its lower end connected
by an adjustable connector arm 23 to the lower.end of a
looper support.24 pivotally carried by pivots 25 mounted
on a bracket 26 on the frame, the connector arm being
connected to the crank arm and looper support by ball
and. socket joints 27, 28 so that the looper support is
rocked forwardly and rearwardly during each operation
of the shaft 15. If it is desired to change the zone of
movement of the looper support, this can be accomplished
by adjustment of the adjustable connector arm Z3.

The looper carrier 20 is mounted on the upper. end of
the looper support by means of a looper shaft 29 slidable
in bearings 30, 31 to reciprocate laterally of the machine
in timed relation to the operation of the needles. The
reciprocatory movement is produced by an actuating shaft
32 mounted on the bracket 26 and having at one end an
eccentric drive connection 33 with the crank arm and
having its other end provided with a crank arm 34 pivot-
ally carrying a driver sleeve 35 slidably mounted on the
lower end of an actuator lever 36 pivoted on pivot pin 37
on the bracket 26 to rock back and forth for each opera-~
tion of shaft 15 about an axis extending 90° with respect
to the pivot axis of the looper support. The upper end of
the actuator lever is connected to a pin 38 on the looper
shaft to reciprocate the shaft. The combined rocking
actions of the looper support and actuator lever move
the loopers relative to the needles in a substantially rec-
tangular path for each operation of the crank arm 22.

Referring to Figs. 3 to 7, there is illustrated the novel
safety seam of the present invention for securing together
the superposed edge portions of pieces of fabric which
in essence comprises a row or rows of securing stitches S
spaced inwardly from the edge and securing the fabrics
F1, F2 together and a row of overedge stitches O extend-
ing around the edges of the fabric to provide a protective
binding therearound with the stitches O having a prede-
termined fixed relation to the securing stitches.

While the securing stitches may be of any suitable type,
e. g. Federal standard stitch types 101, 201, 301 and 401,
they are herein illustrated as being Federal standard stitch
401, and while the overedge stitches may be any type of
stitch of the 500 class, the stitch 03 as illustrated in Figs. 3,
4, 6 and 7 is a Federal standard stitch 503 and the stitch
02 as illustrated in Fig. 5 is a Federal standard stitch 502.

In forming the safety seam of the present invention,
the securing stitches can be arranged in a double row
S1, 82, as shown in Figs. 3, 6 and 7, in which case the
stitches are in overlapped relation so that they do not
pierce the fabric on the same line perpendicular to the
edge or can be in a single row S1, as shown in Figs. 4
and 5, and the overedge stitches are formed along the
edge so that they are in offset relation with at least one
row of the securing stitches so that they too do not pierce
the fabric on the same line perpendicular to the edge as
do the securing stitches so that if there is a missing per-
pendicular thread or a cut or weakness in the fabric it
will not release both of the stitches and thus open up the
safety seam.

In forming the safety seam of the present invention a
novel method is employed wherein the securing stitches
are offset from the overedge stitches in the direction of
stitching so that as the fabric moves in the direction of
the arrow in Figs. 6 and 7 they will pierce the fabric and
secure the superposed portions of the fabrics together
so that when the overedge stitch is formed around the
secured-together edges of the fabric there will be no dis-
placement of the material during the overedge operation.
This is true whether a single or double row of securing
stitches is employed. This relationship is clearly shown
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in Figs. 6 and 7. In Fig. 6, the two rows of securing
stitches have started in the fabric and have secured the
superposed pieces of fabric fogether before the fabric
reaches the overedge stitch forming mechanism to form
the stitch 0. Fig. 7 shows the relationship of the stitches
after the overedge stitch has started its row along the
edge and the stitches are continued in this relation with
the: fabric being secured together prior to the formation
of the overedge stitch about the edge so that a strong,
neat seam is provided.

From the foregoing it will be apparent that the sewing
machine of the present invention with its novel combina-
tion and relation of elements has great versatility which
is a substantial asset, particularly in commercial machines
for with the present machine without substantially alter-
ing the machine the operator can sew a single row of
securing stitches, a double row of securing stitches in
overlapped relation, an overedge stitch of the single,
double or three thread type and any combination of these
stitches merely by removing the unused needles and un-
threading the unused loopers, all of which can be accom-
plished by an operator without the requirement of any
skill.

Variations and modifications may be made within the
scope of the claims and portions of the improvements
may be used without others.

We claim:

1. In a sewing machine having a frame and a main
shaft, means feeding the superposed edge portions of a
plurality of pieces of fabric through a stitching station
having at least two needles disposed in laterally spaced

_relation and also offset in the direction of stitching;
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means driven by said main shaft for actuating said
needles; secondary looper mechanism driven from said
main shaft and cooperating with the needle adjacent the
edge to form an overedge binding stitch extending around
the edges of the fabric; and looper mechanism driven
from said main shaft and cooperating with remaining
needles to secure the pieces of fabric together, said last-
named mechanism comprising a crank arm and eccentric
connected to the main shaft, a pivotally mounted looper
support connected to said crank arm for forward and
rearward rocking movement, a looper carrier having a
looper thereon for each remaining needle mounted on
the support for transverse sliding movement, and a piv-
otally mounted actuator lever driven from said crank arm
and reciprocating the carrier in timed relation to the rock-
ing of the looper support.

2. In a sewing machine having a frame and a main
shaft; means feeding the superposed edge portions of a
plurality of pieces of fabric through a stitching station
having at least two needles disposed in laterally spaced
relation and also offset in the direction of stitching and
means driven by said main shaft for actuating said
needles, the improvement wherein there is a looper
mechanism driven from said main shaft and cooperating
with remaining needles to secure the pieces of fabric
together, the drive for said looper mechanism comprising
a crank arm and eccentric connected to the main shaft,
a pivotally mounted looper support connected to said
crank arm for forward and rearward rocking movement,
a looper carrier having a looper thereon for each needle,
said carrier being mounted on the support for transverse
sliding movement, and a pivotally mounted actuator lever
driven from said crank arm and reciprocating the carrier
in timed relation to the rocking of the looper support.

3. In a sewing machine having a frame and a main
shaft, means feeding the superposed edge portions of a
plurality of pieces of fabric through a stitching station
having at least two needles disposed in laterally spaced
relation and also offset in the direction of stitching; means
driven by said main shaft for actuating said needles;
secondary looper mechanism driven from said main shaft
and cooperating with the needle adjacent the edge to
form an overedge binding stitch extending around the
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edges of the fabric; and looper mechanism driven from a
crank arm actuated by an eccentric on said main shaft
and. cooperating with remaining needles to secure the
pieces of fabric together, said last-named mechanism com-
prising a bracket mounted on the frame, a pivotally
mounted looper support on the bracket and connected to
said crank -arm for forward and rearward rocking move-
ment, a looper carrier having a looper thereon for each
remaining needle mounted on the support for transverse
sliding movemient, and an actuator lever pivotally mount-
ed on the bracket and also driven from said crank arm

to reciprocate the carrier in timed relation to the rocking .

of the looper support.

4. In a sewing machine having a frame and a main

shaft, means feeding the superposed edge portions of a
plurality of pieces of fabric through a stitching station
having at least two needles disposed in laterally spaced
relation and also offset in the direction of stitching, and
means ‘driven by said main shaft for actuating said
needles; the improvement wherein a detachable looper
mechanism unit is mounted on the frame and is driven
from said main shaft and cooperates with the needles to
secure the pieces of fabric together, said unit comprising
a bracket adapted to be mounted on the frame, a looper
support pivotally mounted on the bracket to rock about
an axis perpendicular to the line of stitching, an eccentric
connected to the main shaft, a- crank arm driven by the
eccentric, an adjustable connector arm connecting said
looper support to said crank arm for imparting forward
and rearward rocking movement to the support, a looper
shaft having a looper carrier thereon provided with a

looper for each remaining needle mounted on the support

for transverse sliding movement, and an actuator lever
pivotally mounted on the bracket and having oné end
connected to the looper shaft, a driver sleeve slidable on
the other end of the lever, an actiating shaft mounted
on the bracket and having one end connected by an eccen-
tric drive connection to said crank arm and the other end
drivingly connected to said driver sleeve to cause said
lever to oscillate about the pivot and reciprocate the car-
rier in timed relation to the rocking of the looper support.

5. In a sewing machine having a frame and a main
shaft, means feeding the superposed edge portions of a
plurality of pieces of fabric through a stitching station
having three curved needles disposed in laterally spaced
relation and also offset in the direction of stitching; means
driven by said main’ shaft for actuating said needles;
secondary looper mechanism driven from said main shaft
and cooperating with the needle adjacent the edge to
form an overedge binding stitch extending around the
edges of the fabric; and looper mechanism driven from
said main shaft and cooperating with the remaining two
needles to secure the pieces of fabric together, said last-
named mechanism comprising a looper support pivotally
carried by the frame to rock about an axis perpendicular
to the line of stitching, an eccentric connected to the main
shaft, a crank arm driven by the eccentric and connected
to said looper support for imparting forward and rear-
ward rocking movement to the support, a looper shaft
having a looper carrier thereon provided with a looper
for each remaining needle mounted on the support for
transverse sliding movement, and an actuator lever piv-
otally carried by the frame and having one end connected
to the looper shaft, an actuating shaft for the lever having
one end connected by an eccentric drive connection to
said crank arm and the other end drivingly connected to

said lever to cause said lever to oscillate about its pivot

and reciprocate the carrier in timed-relation to the rock-
ing of the looper support.

6. In a sewing machine having a frame and a main
shaft, means feeding the superposed edge portions of a
plurality of pieces of fabric through a stitching station
having at least two needles disposed in laterally spaced
relation and also offset in the direction of stitching;
means driven by said main shaft for actuating said
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needles; secondary. looper mechanism driven from said
main shaft and cooperating with the needle adjacent the
edge to form an overedge binding stitch extending around
the edges of the fabric; and looper mechanism driven
from said main shaft and cooperating with remaining
needies to secure the pieces of fabric together, said last-
named mechanism comprising a looper support pivotally
carried by the frame to.rock forwardly and rearwardly
about :an axis perpendicular to the line of stitching .and
having a looper shaft mounted for transverse sliding move-
ment and carrying a looper for each remaining needle,
and an actuator lever pivotally carried by the frame to
oscillate about an axis transverse to the rocker axis for
the support and having one end connected to the looper
shaft, and drive means for the support and actuating
lever comprising an eccentric driven by the main shaft,
a crank arm actuated by the eccentric, a drive connector
between the arm and the support and a second drive
connector between the arm and lever to rock the support
and oscillate the lever in timed relation with one another
and with the operation of the sewing needles.

7. In a sewing machine having a frame and a main
shaft, means feeding the superposed edge portions of a
plurality of pieces of fabric through a stitching station
having at least two needles disposed in laterally spaced
relation and also offset in the direction of stitching;
means driven by said main shaft for actuating said
needles; secondary looper mechanism' driven from said
main shaft and cooperating with the needle adjacent the
edge to form an overedge binding stitch extending around
the edges of the fabric; and looper mechanism driven
from said main shaft and cooperating with remaining
needles to secure the pieces of fabric together, said last-
named mechanism comprising a bracket mounted on the
frame, a looper support pivotally mounted on the bracket

‘to rock about an axis perpendicular to the line of stitch-

ing, an eccentric connected to the main shaft, a crank
arm driven by the eccentric, an adjustable connector arm
connecting said looper support to said crank arm for im-
parting forward and rearward rocking movement to the
support, a Iooper shaft having a looper carrier thereon pro-
vided with a looper for each remaining needle mounted
on the support for transverse sliding movement, and an
actuator lever pivotally mounted on the bracket and hav-
ing one end connected to the looper shaft, a driver sleeve
slidable on the other end of the lever, an actuating shaft
mounted on the bracket and having one end connected
by an eccentric drive comnection to said crank arm and
the other end drivingly connected to said driver sleeve to
cause said lever to oscillate about the pivot and reciprocate
the carrier in timed relation to the rocking of the looper
support, :

8. In a sewing machine, means feeding the super-
posed edge portion of a plurality of pieces of fabric
through a stitching station; three needles located at the
stitching station and disposed in laterally spaced relation
and longitudinally offset diagonally in the direction of the
line of feed to stitch through the superposed edge portion,
one pair of the needles being adapted to stitch the super-
posed edge portion inwardly of said edge thereof and
the third needle being adapted to form stitches at the
edge; means for actuating said needles; looper mech-
anism cooperating with said ‘pair of needles to secure
the pieces of fabric together with longitudinally offset
stitches; secondary looper mechanism cooperating with
the third needle located adjacent the edge of the fabric
to form a separate binding stitch extending around the
superposed edges of the fabric and displaced longitudi-
nally from said other stitches; and a common drive means
for the means for actuating the needles and said looper
mechanism. i

9. In a sewing machine, a main shaft, means feeding
the superposed edge portion of a plurality of pieces of
fabric through a stitching station; three needles_located
at the stitching station and disposed in laterally spaced



2,834,309

7

relation and longitudinally offset diagonally in the di-
rection of the line of feed to stitch through the super-
posed edge portion, one pair of the needles being adapted
to stitch the superposed ‘edge portion inwardly of said
edge and the third needle being adapted to form stitches
at the edge; means for actuating said needles; looper
mechanism cooperating with said pair of needles to se-
cure the pieces of fabric together with longitudinally off-
set stitches; secondary looper mechanism cooperating with
the third needle located adjacent the edge of the fabric
the means for actuating the needles and said looper
to form an independent binding stitch extending around
the superposed edges of the fabric; and means for driving
mechanisms in predetermined timed relation from said
main shaft.
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