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[57] ABSTRACT

An overedge sewing machine including a main input
shaft and an auxiliary shaft mounted at right angles to
the main shaft and driven thereby through a miter
gear set. The machine’s needle carrier, upper and
lower loopers, feed dogs, and material cutter are
driven by said shafts through planar connecting rods.
A shaft mounted pump supplies oil through the shaft
to main shaft bearings and to the scotch yoke drive of
the feed carriers. The feed carrier drive includes
means for stabilizing the feed dogs and for shifting the
feed carriers to provide an improved, efficient feeding
path.

24 Claims, 20 Drawing Figures
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1
YWEREDGE SEWING MACHINE CONSTRUCTION

3ACKGROUND OF THE INVENTION

. Field of the Invention

This invention relates generally to sewing machines
and more particularly to an improved high speed indus-
trial sewing machine of the type employed to produce
a seam along and around the edge of a workpiece as it
is progressively fed through the machine.

2. Background of the Invention

Overedge sewing machines are widely used, particu-
larly in industrial sewing operations, to form a one, two,
or three thread seam along the free edge of the work-
piece. In operation, these machines pass successive
loops of a needle thread through the workpiece at
spaced intervals along a line spaced inwardly from and
parallel to the edge of the workpiece, with the succes-
sive loops being either interlooped with themselves or
with one or two looper threads around the edge to com-
plete the overedge seam.

As with any commercial operation, the speed of an
industrial sewing machine is an important consider-
ation. This factor has been largely responsible for the
widespread acceptance of the overedge machine which
traditionally has been a high speed machine. While re-
finement in existing machine designs has made possible
the operation of overedge machines at rates in excess
of seven thousand stitches per minute, practical limita-
tions both as to stress and acceptable noise levels, made
it clear that further substantial increases in speed were
not practical with the prior art machine designs. It is,
therefore, a primary object of the present invention to
produce an improved high speed overedge sewing ma-
chine.

Another object of the invention is to provide such a
machine capable of operating at very high speeds with-
out the production of excessive noise or vibration.

Another object is to provide such a machine in which
shaft driven connecting rods mounted in fixed planes
are employed to drive the working elements of the ma-
chine.

Another object is to provide such a machine employ-
ing an improved material feed mechanism for feeding
the work material through the machine.

Another object is to provide such a machine includ-
ing an improved means for lubricating relative inacces-
sible components thereof.

Another object of the invention is to provide such a
machine employing a main input shaft and a miter gear
driven auxiliary shaft for driving the working compo-
nents of the machine.

SUMMARY OF THE INVENTION

In the attainment of the foregoing and other objects,
an important feature of the invention resides in the use
of a main input shaft and a miter gear driven auxiliary
shaft extending at right angles to the main shaft to en-
able the use of bearing mounted connecting rods, each
supported in its own fixed plane, for driving the mate-
rial cutter, the feed mechanism, and the cooperating
stitch forming elements of the machine. The right angle
shafts eliminates the need for spatial or ball-jointed
linkages or axial cams to drive the stitch forming ele-
ments as in the prior art overedge machines.

The four-motion feed dogs of the machine are dnven
in their horizontal movement through an eccentric
crank on the projecting end of the main shaft, and in
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their vertical movement by a connecting rod mounted
on and driven by the main shaft. The feed drive ar-
rangement includes means for stabilizing the feed dogs
against canting movement under load of the machine’s
presser foot, and means for shifting the feed carriers
during actuation thereof to move the feed dogs in a
substantially elliptical path having its major axis in the
horizontal direction. A shaft mounted, floating pump is
provided to pump oil through the main input shaft to
lubricate portions of the feed carrier drive assembly.
Means are also provided for automatically aligning the
plane of the material cutter of the machine with the
main input shaft to thereby greatly facilitate installation
and alignment of the cutter knife.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing objects and advantages of the machine
according to the present invention will become more
apparent from the following detailed description, taken
with the drawings, in which:

FIG. 1 is a front elevation view of the machine, with
portions thereof removed to more clearly illustrate
other portions;

FIG. 2 is an end elevation of the machine shown in
FIG. 1 and illustrating the feed carrier drive mecha-
nism; '

FIG. 3 is a plan view, partially in section, illustrating
the drive mechanism of the machine;

FIG. 4 is a fragmentary sectional view, in plan, illus-
trating the feed carrier drive mechanism;

FIG. § is an elevation view taken on line 5—35 of FIG.
4;

FIG. 5A is a diagrammatic view, slightly enlarged, il-
lustrating the eccentric drive imparting the horizontal
movement to the feed carrier of FIG. 5;

FIG. 6 is an elevation view taken along line 6—6 of
FIG. 4 and illustrating the front feed dog carrier drive;

FIG. 6A is a view similar to FIG. 6 and illustrating the
eccentric cam drive adjusted for maximum horizontal
stroke;

FIG. 7 is a sectional view taken along line 7—7 of
FIG. 4 and illustrating the feed raising drive mecha-
nism;

FIG. 8 is a sectional view taken on line 8—8 of FIG.
4;

FIG. 9 is a sectional view taken on line 9—9 of FIG.
2 and illustrating the shaft mounted oil pump;

FIG. 10 is a sectional view taken along line 10—10
of FIG. 9;

FIG. 11 is an exploded view of the feed carrier drive
eccentric;

FIG. 12 is a fragmentary view illustrating the ma-
chine cutter drive mechanism;

FIG. 13 is a front elevation view of the cutter mecha-
nism shown in FIG. 12;

FIG. 14 is a fragmentary top plan view of the struc-
ture shown in FIG. 12;

FIG. 15 is a sectional view taken along line 15—15
of FIG. 14;

FIG. 16 is a fragmentary end elevation view showing
the needle drive mechanism;

FIG. 17 is a fragmentary sectional view illustrating
the upper looper drive mechanism; and

FIG. 18 is a fragmentary elevation view of the lower
looper drive mechanism.
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DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now to the drawings in detail, a sewing ma-
chine embodying the present invention is illustrated as
including a housing 10 consisting of a main frame 12
and top and bottom cover plates 14, 16, respectively.
The main drive components of the machine are sup-
ported by the main frame 12 within the open chamber
18 of the housing and an oil sump 20 (FIG. 9) in the
bottom of the housing provides a supply of lubricating
oil for the moving parts. The housing is supported on
a suitable surface such as a conventional sewing table
by resilient mounting feet 22 which provide maximum
vibration dampening between the machine and its sup-
port. Preferably frame 12 is a single piece casting, al-
though obviously the frame could be assembled from a
plurality of components secured together in accurately
aligned ‘relation to form the fluid-tight compartment
18. o

As seen in FIGS. 1 and 2, the top cover plate 14 in-
cludes a support arm 24 which carries thereon a presser
foot loading and release assembly 26 for releasably
urging the presser foot arm 28 in a direction to apply
a downward force to a workpiece passing through the
machine. Since the presser foot and its related compo-
nents are of conventional construction and form no
part of the present invention they will not be described
in detail here. These structures have long been used on
the well-known Merrow overedge sewing machine as
illustrated, for example, in U.S. Pat. No. 2,827,869 and
known to those skilled in the art. Also, conventional
thread tensioning devices, not shown, are mounted on
the cover plate 14 and support arm 24.

Referring now to FIG. 3, it is seen that the machine
drive system includes a main input shaft 30 journalled
for rotation about its horizontal axis by main anti-
friction bearing 32 supported in an opening 34 in the

" right end wall 36 of frame 12 and by an anti-friction

" needle bearing 38 mounted in an opening 40 in the left
end wall 42 of the frame. Shaft 30 is also journalled in-
termediate its ends by a needle bearing 44 mounted
within an opening 46 of a vertical, transversely extend-
ing wall 48 integrally formed with and projecting in-
wardly from the back wall 50 of frame 12.

The main input shaft 30 is driven about its longitudi-
nal axis by a suitable motor acting through a V-belt, not
shown, engaging a pulley 52 rigidly mounted on the
outwardly projecting end of shaft 30 as by lock nut 54.
A fan 56 may also be mounted on the shaft 30 between
end wall 36 and the V-belt pulley 52, to provide a flow
of cooling air over the portion of the frame adjacent the
main bearing 32 during operation of the machine.

Although all anti-friction bearings in the external
walls of frame 12 are illustrated in the drawings as
being unsealed bearings, in practice suitable seals are
provided to prevent the escape of lubricating oil to the
outside of the housing. Since such seals are well-known
and form no part of the invention, a detailed descrip-
tion and illustration of the seals has been omitted to
simplify the disclosure.

An auxiliary drive shaft 60 is mounted within frame
12 by a needle bearing 62 positioned within an opening
64 in the front wall 66 of the frame and by a ball bear-
ing 68 mounted within an opening 70 in a longitudi-
nally extending inner wall 72 integrally formed with the
inner wall 48 and the end wall 36. Shafts 30 and 60 are
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located within a common horizontal plane and extends
at right angles to one another, with the inner end of
shaft 60 being positioned closely adjacent shaft 30.
Preferably, the inner walls 48, 72 do not extend the full
height of frame 12 so that lubricating oil is free to pass
both beneath and over the top of these walls to provide
lubrication for the components located within the gen-
erally rectangular area 74 defined by these inner walls
and the adjacent portion of end wall 36 and back wall
50. :

Still referring to FIG. 3, it is seen that a first miter
gear 76 is mounted on shaft 30 as by a key, not shown,
in inwardly spaced relation to the main bearing 32, and
a split ring clamp 78 mounted on the shaft between
gear 76 and bearing 32 accurately spaces the gear with
respect to the end wall 36. A second miter gear 80 is
mounted on the end of shaft 60, as by key 82 and shims
84 which retain the gear in fixed spaced relation to the
inner race of bearing 68. The miter gears 76, 80 mesh
together so that rotation of shaft 30 by pulley 52 drives
the shaft 60 at the same rate and in synchronization
with shaft 30.

A counterweight 86 is also mounted on the shaft 30
within the rectangular space 74 by a split ring clamp 88
and a pair of bolts 90. This counterweight 86 acts to re-
duce vibration and noise by balancing forces exerted
on the frame 12 by the driven components of the ma-
chine during operation thereof.

As shown in FIGS. 2, 3 and 16, a curved sewing nee-
dle 92 is mounted, as by clamp 94, on the distal end of
a needle carrier arm 96 which, in turn, is rigidly
mounted on the end of a rock shaft 98 for movement
therewith to oscillate the needle through a workpiece
passing over the needle plate 100 and beneath the
presser foot 102 at the stitch forming station of the ma-
chine. The needle arm rock shaft 98 is journalled by a
bushing 104 within an opening 106 in the end wall 42
of the frame, and by a second bushing, not shown,
mounted in a bore in -an enlarged portion 108 of the
inner wall 48. A split rocker arm 110 is rigidly clamped,
as by bolt 112, on the shaft 98 and is connected by pin
114 to one end of connecting rod 116. The connecting
rod 116 has its other end rotatably mounted, as by
clamp 118 and bolts 120, to an eccentric crank portion
122 of shaft 30. Thus, as seen in FIG. 16, rotation of
shaft 30 about its longitudinal axis, indicated at 124,
will move the eccentric crank portion 122 in a circular
orbital path thereby causing the rod 116 to impart os-
cillatory movement to the rocker arm 110 about shaft
98 to drive the needle 92 through an arcuate path from
its raised position shown in FIG. 2 downwardly to a
lowered position penetrating the material on the needle
plate 100 and back to the raised position upon each ro-
tation of the shaft 30. Although the rod 116 is illus-
trated in FIG. 16 as being journalled directly upon the
eccentric crank 122, an anti-friction bearing 125 is ac-
tually employed as shown in FIG. 10.

As a loop of sewing thread is passed through a work-
piece and carried below the needle plate 100 by the
needle 92, the loop is picked off the needle by a lower
looper 126 mounted, as by set screw 128, in the free
end of a looper arm 130. The looper arm 130 has a split
ring clamp integrally formed thereon and is rigidly
mounted, as by bolt 132, on the end of a rock shaft 134
projecting .outwardly from the front wall 66 of frame
12. The rock shaft 134 is journalled adjacent its out-
wardly projecting end by a suitable bushing or sealed
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searing, not shown, in the front wall 66 and has its rear
end journalled by a suitable bushing within an opening
in an inwardly projecting protrusion 136 on the end
wall 42.

Referring particularly to FIGS. 3 and 18, the lower
looper rock shaft 134 is oscillated about its longitudinal
axis by a crank arm 138 having one end rigidly
mounted on the shaft 134 by a set screw 140 and has
an integrally formed fork 142 at its other end. A pin
144 extending through the fork 142 pivotally supports
one end of a connecting rod 146 which, in turn, has its
other end mounted, as by split clamp 148 and bolts
150, to an eccentric crank portion 152 of auxiliary
shaft 60. An anti-friction needle bearing 154 is pro-
vided between the eccentric crank portion 152 and the
rod end 147 to minimize friction therebetween during
operation of the machine. Since the eccentric crank
152, the bearing 154, the rod 146 and the crank arm
138 lie in a common plane, there will be no tendency
for the rod 146 to rotate or oscillate about its longitudi-
nal axis during operation to apply uneven loads to the
bearings. Thus, it is seen that, upon rotation of the shaft
60, the eccentric crank portion 152 thereof will move
in a circular orbital path to cause the rod 146, acting
through pin 144, to oscillate the arm 138 about the axis
of the rock shaft 134. Since arm 138 is rigidly clamped
on the shaft 134, this oscillation will produce a similar
oscillating movement of the lower looper 126 from a
position in which the free end point of the looper is
spaced to the left of a vertical plane parallel to the axis
of shaft 134 and passing through the needle 92 (as
viewed in FIG. 1) to a position to the right of this plane
and back again upon each revolution of the input shaft
30. Further, since the auxiliary shaft 60 and input shaft
30 are driven in synchronization, movement of the
lower looper 126 will be in timed relation with the nee-
dle 92 so that the looper will be in position to pick a
loop of thread from the needle as the needle passes
below the needle plate. Continued rotation of the shafts
will move the lower looper to the right to the position
shown in FIG. 1 and hold the loop of thread in position
to be picked off by an upper looper 156 and carried
into position above the needle plate 100 to be pene-
trated by the needle upon the next downward move-
ment. Alternatively, as is well-known in the overedge
sewing machine art, either the lower looper, or the
lower and upper looper may also carry a thread which
is interlooped with the needle thread around the edge
of the fabric being sewn to form a two or three thread
overedge seam in the edge of the material.

Referring now particularly to FIGS. 3 and 17, it is
seen that the upper looper 156 is mounted on the end
of a looper rod 160 by a clamp nut 162. The looper rod
160 is slidably mounted in an axial bore of an elongated
bearing sleeve 164 mounted in and projecting through
an opening 166 in an inwardly offset, inclined portion
168 of the front wall 166. A set screw 170 firmly
clamps the sleeve 164 in position, and a suitable pack-
ing gasket 172 provides a seal between the sleeve and
the opening in the housing to prevent escape of lubri-
cating oil.

The upper looper bearing sleeve 164 is supported in
a vertical plane parallel to and spaced forwardly of the
axis of input shaft 30 and is inclined at an angle of ap-
proximately 30° with respect to the horizontal so that
reciprocation of the looper rod 160 through the bear-
ing sleeve 164 moves the end of the upper looper 156
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from a retracted position substantially level with the
work support plate 100 to an extended position pro-
jecting substantially above the work support plate as
seen in FIG. 1.

The upper looper rod 160 has a reduced diameter
portion 170 adjacent its lower end and a first smooth
hardened bearing washer 172 and a back-up washer
174 are mounted thereon in position abutting the
shoulder (not shown) at the junction of the main body
of the looper rod 160 and the reduced diameter portion
170. A second bearing washer 176 is mounted on the
end of the reduced diameter portion in axially spaced
relation to bearing washer 172, with the second bearing
washer 176 being retained in position by a split ring
clamp 178 and clamp bolt 180. The rounded, bifur-
cated end 182 of a rocking lever 184 is positioned be-
tween the bearing washers 172, 176 and cooperates
therewith to provide a sliding swivel joint between the
ends of the rocking lever and the looper rod. The upper
end of the rocking lever 184 is pivotally mounted by a
pin 186 fixedly mounted within openings in the front
wall 66 and the interior wall 72, with the axis of pin 186
being parallel to and spaced from the axis of rotation
of auxiliary shaft 60.

The rocking lever 184 is oscillated about the axis of
pin 186 by a connecting rod 188 having a bifurcated
end connected by rod pin 190 to the rocking lever 184
intermediate its ends. Connecting rod 188 has its other
end connected, as by split clamp 192, bolts 194 and
needle bearing 196, to an eccentric crank portion 198
of auxiliary shaft 60. Thus, upon rotation of the auxili-
ary shaft 60, the eccentric crank portion 198 will move
in a circular orbital path around the shaft’s axis of rota-
tion, indicated at 200, and will impart oscillatory mo-
tion to the rocker arm 184 about the axis of pin 186.
Oscillating movement of the rocking arm 184 will
cause the curved bifurcated end portions 182 to swing
through an arc while bearing on the face of the bearing
washers 172, 176 and thereby impart reciprocating
movement to the upper looper rod axially through the
looper carrier bearing sleeve 164. The opposed parallel
faces of the bearing washers 172, 176 will readily ac-
commodate limited sliding motion between the end of
the rocker arm and the washers as the rocker arm
moves along its arcuate path.

The upper looper sleeve has an elongated spiral slot
202 formed therein, with the slot extending through the
wall of the sleeve to the central bore thereof. The radi-
ally extending side walls of slot 202 form a spiral cam
track which engages and guides a cam follower 204
which is mounted on looper rod 160 and projects radi-
ally outward therefrom through the slot 202. The con-
figuration of the spiral slot 202 is such that, upon axial
reciprocation of the looper rod 160, cam follower 204
will be constrained to follow the spiral path defined by
the cam slot and thereby impart oscillatory rotary
movement to the looper rod 160 and the looper 156
carried thereby. The sliding swivel joint between the
rocker arm 154 and the looper rod 166 readily accom-
modates this limited oscillatory rotary movement.

As most clearly seen in FIG. 3, the looper 156 has an
offset shank portion so that the thread-engaging point
thereof is substantially offset from the longitudinal axis
of the looper rod 160. This looper configuration, in
combination with the rotary action imparted to the
looper rod 160 and the angle of inclination of the
looper sleeve 164, imparts substantial vertical move-
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ment to the point of the looper 156 upon each recipro-
cating movement thereof. This vertical movement en-
ables the thread to be carried from the lower looper up
and around the edge of a workpiece and positioned
above the material where it is penetrated by the loop
of thread carried by the needle on the next downward
stroke thereof.

As is conventional with overedge machines, the ma-
chine of the present invention includes a cutter mecha-
nism for automatically trimming the edge of a work-
piece sewn thereon at a predetermined distance from
the line along which the needle penetrates the work-
piece to form the series of overedge stitches. Thus, a
seam formed on such machines is always uniform and
extends inward a fixed distance from the edge of the
workpiece.

Referring to FIGS. 1-3 and 12-15, the cutter mecha-
nism of the instant invention includes a fixed knife ele-
ment 206 mounted, as by screw 208 on a structural
member of the machine frame, and a movable knife
2190 supported for substantially vertical reciprocating
movement in contact with blade 206. The movable cut-
ter blade 210 is in the form of a structural angle sup-
ported by a clamp 212 and screw 214 on a mounting
bracket 216, with one leg of the structural angle pro-
jecting downwardly and remaining in contact with the
'vertical surface of the fixed cutter blade 206. The later-
ally extending leg of the angle defines the cutting or
shearing edge of the movable cutter blade 210 and co-
operates with the horizontal edge of the fixed cutter
blade 206 to shear the edge of the workpiece along a
straight line as the workpiece passes through the ma-
chine. .

Movable cutter blade 2180 is firmly clamped onto the
mounting bracket 216 with a vertical surface of the cut-
ter blade in contact with a flat vertical surface 218
which, in turn, is accurately formed in precise relation
to an aligning surface 220 on the mounting bracket
216. A pair of flanges 222, 224 are integrally formed
on the bracket 216 and project laterally from the align-
ing surface 220 in vertically spaced relation to one an-
other for clamping the mounting bracket 216 onto the
distal end of a cantilevered cutter arm 226. As best
seen in FIG. 15, bracket 216 is supported on arm 226
by a pair of vertically spaced parallel flanges 228, 230
having parallel smooth faces adapted to engage the sur-
face 220 of bracket 216 to accurately position the
bracket on the arm. The pair of flanges 222, 224 on the
bracket 216 are spaced apart a distance substantially
equal to the thickness of the flange 230, and the pair
of flanges 228, 230 on the arm 226 are spaced apart a
distance substantially equal to the thickness of flange
224 so that the bracket 216 fits in snug tongue-and-
groove relation on the end of the cutter arm.

Flanges 228 and 230 are provided with vertically
aligned elongated slots 232, 234, respectively, for re-
ceiving a clamping bolt 236. The bolt 236 has a
threaded lower end portion 238 adapted to be thread-
edly received into an opening 240 in the flange 222 and
an enlarged body portion 242 adjacent its upper end,
with a tapered cone-shaped central portion 244 joining
the threaded portion and the enlarged body. The ta-
pered cone-shaped central portion 244 of the bolt 236
is adapted to engage a correspondingly tapered wall in
an elongated opening 246 in the flange 224 as the bolt
is threaded into the opening 240. This cams the bracket
216 toward the arm 226 and brings the vertical face
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220 into firm contact with the end face 248 of the cut-
ter arm 226 as defined by the ends of the flanges 228,
230.

As can be seen from FIG. 15, the vertical center line
of the opening 232 is spaced from the face 248 a dis-
tance slightly greater than the vertical center line of the
cone-shaped opening 246 from the aligning surface
220. Also, the transverse dimension of the elongated
slots 232, 234 is slightly greater than the diameter of
the adjacent portion of bolt 236 so that, as the bolt 236
is turned into the threaded opening 240, the body por-
tion 242 of the bolt will bear against the side of slot 236
closest the end of cutter arm 226, and at the same time
bear against the opposed surface of the cone-shaped
opening 246 to cam the bracket 216 into firm contact
with the end of the cutter arm. Further tightening of the
screw 236 will result in the flange 230 being firmly
clamped between the flanges 222 and 224 to thereby
firmly and accurately position the bracket 216 and the
cutter knife 210 carried thereby in relation to the sup-
port means for the cutter arm 226.

The cutter arm 226 is fixedly mounted on the end of
an elongated mounting sleeve 250, as by key 252, for
rotation therewith. The sleeve 250 is mounted on the
presser foot mounting shaft 254, and is supported for
rotation about its longitudinal axis by 2 mounting bush-
ing 256 positioned within an opening in end wall 42,
and a second bushing, not shown, mounted in an open-
ing in the inner wall 48. Referring to FIG. 12, it is seen
that the mounting sleeve 250 is oscillated about its lon-
gitudinal axis and comprises the fourth link of a four-
bar linkage including a carrier lever 258 having a split
end rigidly clamped on the sleeve by bolts 260 and hav-
ing its other end connected, as by pin 262, to the end
of a connecting rod 264. Rod 264 is, in turn, rotatably
mounted on an eccentric crank portion 270 of main
input shaft 30 by clamp 266 and bolts 268. Thus, rota-
tion of shaft 30 about its longitudinal axis 124 will carry
the end of the connecting rod 264 around a circular or-
bital path to thereby impart oscillating motion to the
cutter lever 258 and raise and lower the knife 216 upon
each revolution of the input shaft 30.

Work material is fed through the machine past the
cutter mechanism and the stitch forming mechanism in
intermittent increments equal to the length of the suc-
cessive stitches formed therein by aligned front and
rear feed dogs 274, 276. The front feed dog 274 is
mounted, as by screw 278, on the forward end of the
front feed carrier 280, and the rear feed dog 276 is
mounted as by screw 282 on the rear feed carrier 284.
As seen from FIGS. 5 and 6, feed carriers 280, 284 are
substantially identical except for their length, the front
feed carrier 284 being slightly longer to position the
front feed dog 274 ahead of and in line with the rear
feed dog 276 in the direction of feed through the ma-
chine. Thus, feed carriers 280, 284 are provided with
elongated, horizontally extending, open ended guide
slots 286, 288, respectively, on their forward ends, with
the guide slots being adapted to closely engage and slid-
ably receive a feed raising block 290 which, in turn, is
rotatably mounted on an eccentric crank portion 292
of a feed raising shaft 294. Feed raising shaft 294 ex-
tends in parallel spaced relation to input shaft 30 and
is journalled for rotation about its longitudinal axis by
a bushing 296 in the end wall 42, and a second bushing
298 in a rearwardly projecting protrusion 300 on front
wall 66. The feed carrier block 290 is retained on the
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eccentric crank portion 292 with its inwardly directed
end in contact with the end of bushing 296 and a radi-
ally extending shoulder 302 on shaft 294 by a split ring
clamp 304 as best seen in FIG. 8.

The feed raising block 299 is provided with flanges
306, 308 on its upper and lower edges, respectively,
which engage the outer vertical face of the feed carrier
284. The feed carriers 280, 284 are dimensioned so
that their combined thickness is equal to or just slightly
greater than the length of the feed raising block from
the flanges 306, 308 to the opposite end thereof so that
these flanges act to hold the two feed carriers in close
contacting relation with one another and with the verti-
cal surface of the front feed carrier 289 in contacting
relation with a guide surface 310 on the end wall 42. As
most clearly seen in FIGS. 3 and 4, the front feed dog
274 is offset from the vertical plane of the front feed
dog carrier 280 so that pressure exerted by the work
material and by presser foot 102 on this feed dog dur-
ing operation of the machine exerts a counterclockwise
moment (viewed from the front of the machine) on the
feed dog carrier 280. The stabilizing effect of the
flanges 306, 308, bearing on the outer surface of the
feed dog carrier 284, resists this turning moment and
stabilizes the feed dogs against any canting or tilting
movement about the longitudinal axis of the feed dog
carriers.

The feed raising block 299 is driven in its orbital path
by a lever 312 having one end rigidly clamped, by bolt
314, on feed raising shaft 294 and its other end con-
nected, by pin 316, to one end of a connecting rod 318
having its other end rotatably mounted by bearing 320
on an eccentric crank portion 322 of input shaft 30.
The connecting rod 318 also includes a rearwardly and
downwardly projecting arm 324 having a stub shaft 326
mounted on the bifurcated distal end thereof. A gener-
ally rectangular guide block 328 is rotatably mounted
on the shaft 326 and is slidably received within an elon-
gated guide channel 330 of an arm 332. The arm 332
is rigidly clamped by bolt 334 onto a feed carrier pivot
shaft 336 which, in turn, is supported for rotation about
its longitudinal axis parallel to input shaft 30 by a bush-
ing 338 mounted within an opening in the end wall 42
and a second bushing 340 supported in an inwardly di-
rected bracket 341 on rear wall 50. Pivot shaft 336 ter-
minates at its outer end in an eccentric crank portion
342 which rotatably supports a generally rectangular
pivot block 344. The pivot block is received in the open
ended, rearwardly extending guide channels 346, 348
of the feed carriers 280, 284, respectively to provide
vertical support for the rear end of the feed carriers
while permitting limited fore-and-aft and pivotal move-
ment thereof.

Referring to FIGS. 4 through 6, it is seen that the feed
carriers 280, 282 are driven in their horizontal work
feeding movement through substantially identical
scotch yoke assemblies by an eccentric crank portion
350 on shaft 30 projecting outwardly from the end wall
42. The scotch yokes each consist of a generally rectan-
gular guide block 352 supported for relative vertical
sliding movement within a generally rectangular open-
ing 354 in the body of the respective feed carriers, with
the guide blocks 352 being restrained against horizon-
tal movement relative to the feed carriers by the verti-
cal walls of the rectangular openings 354. The guide
blocks 352 are each provided with a large, concentric
circular opening extending therethrough for rotatably
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receiving a circular bushing 356 having an eccentric
axial bore 358 extending therethrough and mounted by
key 359 on the eccentric crank portion 35¢ of shaft 3¢.
In order to facilitate the explanation of the function of
eccentric bushing 356, this element is illustrated in
FIGS. 5 and 5A as having zero eccentricity and in
FIGS. 6 and 6A as having substantial eccentricity.
Thus, in the configuration illustrated in FIGS. 5§ and
5A, it is seen that upon each rotation of shaft 30 about
its longitudinal axis 124, the center of the eccentric
crank portion 350 and of the center of the concentric
bore 358 will coincide at 360 and will move about the
circular path indicated by the broken line 362. This ac-
tion will impart horizontal movement to the feed car-
rier 284 indicated by the arrow 364 in FIG. 5A, with
the extent of the horizontal movement equal to two
times the eccentricity of crank 350.

When it is desired to impart a greater horizontal
stroke to the feed carriers, an eccentric cylinder 356
having a bore 358 formed therein which is offset with
regard to the center of the cylindrical bushing is em-
ployed. In this configuration, as illustrated in FIG. 6A,
the eccentricity of the bore 358 is added algebraically
to the eccentricity of the crank portion 350 so that the
center of the cylindrical eccentric sleeve 356 follows
the circular path indicated by the broken line 366,
thereby imparting a greater horizontal stroke as indi-
cated by the arrow 368. Obviously, by rotating the cyl-
inder 356 through 180°, a substantially shorter horizon-
tal stroke is obtained.

It is apparent that, in use of the machine, cylindrical
bushings having the same eccentricity and orientation
will normally be employed for both of the feed carriers
to thereby impart identical horizontal strokes to the
feed dogs 274, 276. However, when it is desired to pro-
vide differential movement between the two feed dogs,
as during a shirring operation, the cylindrical bushings
can be employed to impart greater movement to the
front feed dog to produce the desired shirring effect in
the work material.

Since the feed raising shaft 292 is driven by input
shaft 30, the feed dogs 274, 276 are raised and lowered
by the feed raising block 290 in timed relation to the
horizontal movement imparted thereto by the scotch
yoke assembly, it is seen that the feed dogs travel in a
substantially elliptical path. Further, since shaft 336 is
oscillated about its longitudinal axis by an extension of
the connecting arm 318 which drives the feed raising
shaft 294, the feed carrier guide block 344 is shifted
vertically in timed relation with the feed raising block
290. By providing the desired degree of eccentricity to
the crank portion 342 of shaft 336, it is apparent that
the feed carriers 280, 284 may be maintained in an es-
sential horizontal attitude so that the longitudinal axis
of the elliptical path ascribed by the feed dogs is truly
horizontal rather than canted as is the case where the
feed carriers are pivoted about a fixed axis at the rear
portion thereof. This action enables a more uniform
pressure to be applied to the material during feeding
thereof beneath the presser foot with the results that
more uniform and accurate feeding is possible.

Referring now to FIGS. 9 and 10, a shaft mounted
pump assembly 370 is mounted on and supported by
shaft 30 to provide lubricating oil to the main shaft
bearing 44, the feed raising bearing 125, and the feed
carrier crank 350. The pump 370 includes a generally
cylindrical body made up of two half-sections 372, 374
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held in rigidly assembled relation by a pair of bolts 376
between a pair of radially extending shoulders 378, 380
on the shaft 30. The pump body has a concentric axial
bore extending longitudinally therethrough and dimen-
sioned to receive and closely fit onto and be freely ro-
tatable on the shaft 30 between the shoulders 378, 380.
An eccentric arcuate groove 382 is formed in the shaft
between and equally spaced from shoulders 378, 380
and extends approximately 180° therearound. The
width of the groove 382 along the length of shaft 30 is
substantially less than the axial length of the pump
body, and a radial bore 384 is formed in the shaft near
the trailing end of the groove 382 relative to the direc-
tion of rotation of the shaft 30. Radial bore 384 com-
municates with a longitudinally extending axial bore
386 formed in shaft 30 from the end thereof extending
through wall 48.

A radially extending threaded bore 388 is formed in
pump body portion 372 and a tubular oil supply nipple
390 is threaded into the bore to provide an oil supply
passage to the concentric bore 392 of the pump body.
A flexible plastic tube sleeve 394 is received in tele-
scoping relation on the oil supply nipple 390 and ex-
tends downwardly therefrom terminating within the oil
supply sump 20 adjacent the bottom of the machine
housing. Preferably the lower end of the plastic sleeve
394 is disposed within an upwardly directed open re-
cess 396 within the bottom cover plate 16 of the hous-
ing, with the walls of the recess 396 acting as stops to
restrain the pump assembly against free rotation about
the axis of the shaft 30.

A second radially extending bore 398 is formed in
pump body portion 372, and an elongated cylindrical
piston 400 is slidably mounted within this bore. Bore
398 is positioned in closely spaced circumferential rela-
tion to and ahead of bore 388 relative to the direction
of shaft rotation so that the bore 384 in shaft 30 passes
the bore 398 immediately before passing over the bore
388 during normal operation of the pump. The piston
400 has a diameter substantially equal to the width of
the eccentric arcuate groove 382 and is positioned in
radial alignment therewith so that upon relative rota-
tion of the shaft 30 and the pump body, the radially in-
ward end of piston 400 is pressed into engagement with
the surface of the shaft and of the eccentric arcuate
groove 382 by the leaf spring 402 resiliently engaging
the radially outer end of the piston. As seen in FIG. 9,
spring 402 is firmly clamped on the pump body by one
of the bolts 376.

As shown in FIG. 9, the pump 370 hangs free on the
shaft 30, with any slight tendency for the pump to be
rotated with the shaft (due to frictional contact) being
resisted by engagement of the tube 394 with the walls
of the recess 396 within the oil reservoir. Rotation of
the shaft 30 from the position shown in FIG. 9 will
cause a progressive shifting of the open space formed
between the groove 382 and the cylindrical bore 392
of the pump body past the piston 400 and over the open
end or radial bore 388. The springs 402 keep the piston
400 pushed inward into contact with the surface of the
groove 382 so that the expanding volume of the space
passing over the bore 388 creates a suction drawing a
finite volume of oil through the oil inlet nipple 390 to
trap the volume of oil between the undercut eccentric
portion of the shaft and the concentric bore of the
pump. Further rotation of the shaft will move the radial
bore 384 past the oil inlet tube 390 and pressure ex-
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erted by spring 402 on the piston 400 will tend to force
the trapped oil from the eccentric arcuate groove radi-
ally inward through the bore 384 for delivery into bore
386. The oil then progresses axially along bore 386 and
outward through radially extending bore 404 to lubri-
cate bearing 125, bore 406 to lubricate bearing 44, and
bore 408 to lubricate the bearing surfaces between the
eccentric crank 350 and the eccentric bushings 356.
Also, metering screws 410, 412 and bleed opening
410a may be provided to limit the volume of oil
pumped by the device or supplied to any point of oil
consumption.

Referring to FIG. 11, it is seen that the feed carrier
eccentric cylinders 356 are provided with radially ex-
tending grooves 414 to provide an escape path for a
limited volume of oil to lubricate the interface surfaces
of the feed carriers and the adjacent frame surfaces. By
providing the metering screw 412 to allow only a mini-
mum amount of oil to enter this area, excessive oil loss
is avoided.

Lubrication of the major portion of the moving parts
of the machine contained within the housing 10 is sup-
plied by an oil slinger spoon 416 mounted by bolts 150
on the end of the lower looper drive connecting rod
146 in position to dip into the oil reservoir in the bot-
tom of the housing upon each revolution of the auxili-
ary drive shaft 60. Additional lubrication is provided by
the splashing effect of the lower end of the upper
looper carrier arm 160 which is driven axially into the
oil upon each revolution of the auxiliary. shaft. Qil
splashed and slung in this manner can readily be di-
rected over the top of the inner walls 48, 72 to provide
lubrication for the miter gears and associated bearings.
Alternatively, if positive lubrication is desired for the
main shaft bearings, the axial bore 386 in the main
shaft 30 can be extended therethrough with suitable ra-
dial bores being provided to supply lubricating oil from
the pump 370.

In summary, the invention involves the combination
of a number of novel features which cooperate in their
overall operation to produce an improved, high speed
overedge sewing machine. Thus, for example, the novel
concept of employing right angle shafts in an overedge
machine makes it possible to balance the machine with
much greater accuracy, thereby substantially reducing
one of the prime causes of vibration, noise, and wear.
This shaft arrangement also greatly simplifies the drive
mechanism by making it possible to employ simple ar-
ticulated bar linkage mechanisms, each mounted in its
own fixed plane, for driving the individual components
of the machine. These planar linkages make possible
the greater utilization of anti-friction bearings and gen-
erally avoid the known disadvantages of spatial link-
ages and cams as basic drive components.

The simple drive structure also makes it feasible to
drive the feed carriers in a mode to move the four-
motion feed dogs in a path more closely approximating
a true ellipse rather than the egg-shaped path resulting
from restraining one end of the feed carriers against
vertical movement as in the conventional machines.
Similarly, the novel drive shaft arrangement facilitates
the mounting of the upper looper for reciprocation in
a path extending upwardly from within the machine
housing. This angular arrangement reduces the rota-
tional movement required to carry a loop of thread
around the edge of the workpiece in position to be pen-
etrated by the needle. Further, lubrication of the entire
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mechanism is simplified by use of the inclined upper
looper rod as an oil slinger. Thus, while I have disclosed
and described a preferred embodiment of my inven-
tion, I wish it understood that I do not intend to be re-
stricted solely thereto, but that I do intend to include
all embodiments thereof which would be apparent to
one skilled in the art which come within the spirit and
scope of my invention.

I claim:

1. In an overedge sewing machine including a hous-
ing, a horizontal work support on said housing, feed
means for feeding a workpiece in intermittent incre-
ments over said work support past a stitching station,
cooperating stitch forming elements including a needle,
a lower looper and an upper looper, separate mounting
means supporting said needle, said lower looper, and
said upper looper for independent movement, and a
drive means for operating said feed means and said co-
operating stitch forming elements in‘synchronization to
form an overedge seam along the edge of a workpiece
as it is fed past said stitching station, the improvement
wherein said drive means comprises, in combination, a
horizontal main drive shaft extending through said
housing and mounted therein for rotation about an axis
extending substantially perpendicular to the direction
of feed of the workpiece over said work support, an
auxiliary drive shaft mounted within said housing for
rotation about a horizontal axis extending at right an-
gles to said main drive shaft, gear means connecting
said main drive shaft and said auxiliary drive shaft for
simultaneous rotation about their respective axes, first,
second, and third articulated bar linkage mechanisms
each mounted in a fixed plane within said housing and
operable within their respective planes to drive said co-
operating stitch forming elements, said first, said sec-
ond and said third bar linkage mechanisms each opera-
bly connecting one of said cooperating stitch forming
elements to one of said shafts to be driven thereby.

2. The overedge sewing machine as defined in claim
1 wherein said first bar linkage mechanism operably
connects said lower looper mounting means to said
auxiliary drive shaft to be driven thereby, and said sec-
ond bar linkage operably connects said upper looper
mounting means to said auxiliary drive shaft to be
driven thereby.

3. The overedge sewing machine as defined in claim
2 wherein said third bar linkage mechanism operably
connects said needle mounting means to said main
drive shaft to be driven thereby.

4. The overedge sewing machine as defined in claim
1 wherein said main drive shaft and said auxiliary drive
shaft are disposed in a common horizontal plane, and
wherein said gear means comprises a pair of miter gears
mounted one on each of said shafts and meshed with
one another whereby said auxiliary drive shaft is driven
by and at the same rate as said main drive shaft.

5. The overedge machine as defined in claim 1
wherein each of said articulated bar linkage mecha-
nisms are disposed in fixed vertical planes with the
planes of said first and said second linkage mechanisms
being parallel to and spaced from one another and sub-
stantially perpendicular to the plane of said third link-
age mechanism.

6. The overedge sewing machine as defined in claim
5 wherein said mounting means supporting said lower
looper comprises a first rock shaft mounted for rotation
about a horizontal axis parallel to and disposed in a
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plane spaced below said auxiliary drive shaft, and a
looper carrier mounted on said first rock shaft, said
first articulated bar linkage being connected to said
first rock shaft and operable to oscillate said first rock
shaft about its axis to thereby drive said lower looper
in an oscillating motion.

7. The overedge sewing machine as defined in claim
6 wherein said mounting means supporting said upper
looper comprises an elongated rod, guide sleeve means
supporting said rod for longitudinal reciprocal move-
ment along a path extending through an opening in said
housing at an upwardly inclined angle from the end
thereof within said housing, and cooperating cam
means on said sleeve and said rod for oscillating said
rod about its axis upon longitudinal reciprocation
thereof, said second articulated bar linkage mechanism
being connected to said rod and operable to recipro-
cate said rod to thereby drive said upper looper in a
longitudinal reciprocating and a rotary oscillating
movement to cooperate with said needle and said lower
looper to form said seam.

8. The overedge sewing machine as defined in claim
6 wherein said mounting means supporting said needle
comprises a second rock shaft mounted for oscillatory
movement about its longitudinal axis extending parallel
to said main drive shaft, a needle arm mounted on said
second rock shaft and supporting a curved needle, said
third articulated bar linkage mechanism being con-
nected to said second rock shaft and said main drive
shaft and operable to oscillate said curved needle in a
vertical plane to cooperate with said lower and said
upper loopers to form said seam.

9. The overedge sewing machine as defined in claim
7 further comprising an oil sump in the lower portion
of said housing below said shafts for containing a sup-
ply of lubricating oil, said elongated rod being adapted
to be reciprocated longitudinally from a position in
which its lower end is spaced above the oil sump to a
position extending into said oil sump whereby said rod
acts as an oil slinger to supply lubricating oil to moving
components within said housing.

10. The overedge sewing machine as defined in claim
3 wherein said drive means for operating said feed
means comprises a fourth articulated bar linkage
mounted in a fixed plane within said housing and oper-
atively connected to said main shaft for actuation
thereby within its fixed plane.

11. The overedge sewing machine as defined in claim
10 further comprising a cutter means for trimming the
edge of the workpiece along which said seam is to be
formed, said cutter means including a fixed blade, a
movable blade mounted on a cutter arm for movement
therewith, a third rock shaft supporting said cutter arm
and mounted for oscillatory movement about its longi-
tudinal axis extending parallel to the axis of said main
drive shaft, and a fifth articulated bar linkage mounted
in a fixed plane within said housing and operably con-
necting said third rock shaft and said main drive shaft
for actuation thereby.

12. In an overedge sewing machine including a hous-
ing, a horizontal work support on said housing, feed
means for feeding a workpiece in intermittent incre-
ments over said work support past a stitching station,
cooperating stitch forming elements including a needle,
a lower looper and an upper looper, separate mounting
means supporting said needle, said lower looper, and
said upper looper for independent movement, and
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drive means for operating said feed means and said co-
operating stitch forming elements in synchronization to
form an overedge seam along the edge of a workpiece
as the workpiece is fed past said stitching station, the
improvement wherein said drive means comprises, in
combination, a horizontal main drive shaft extending
through said housing and mounted therein for rotation
about an axis perpendicular to the direction of feed of
the workpiece over said work support, a horizontal
auxiliary drive shaft mounted in said housing for rota-
tion about an axis perpendicular to the axis of said main
drive shaft, miter gear means connecting said main
drive shaft and said auxiliary drive shaft for simulta-
neous rotation about their respective axes, first, second
and third articulated bar linkage mechanisms mounted
in fixed vertical planes within said housing and opera-
ble within their respective planes to drive said cooper-
ating stitch forming elements, said first bar linkage
mechanism operably connecting said lower looper
mounting means to said auxiliary drive shaft to be
driven thereby, said second bar linkage mechanism op-
erably connecting said upper looper mounting means
to said auxiliary drive shaft to be driven thereby, and
said third bar linkage mechanism operably connecting
said needle mounting means to said main drive shaft to
be driven thereby.

13. The overedge sewing machine as defined in claim
12 wherein said drive means for operating said feed
means comprises a fourth articulated bar linkage
mounted in a fixed plane within said housing and oper-
atively connected to said main shaft for actuation
thereby within its fixed plane.

14. In an overedge sewing machine including a mech-
anism housing having a main drive shaft extending lon-
gitudinally therethrough with the opposed ends of the
shaft projecting outwardly from said housing, a hori-
zontal work support for supporting a workpiece for
movement past a stitching station, cooperating stitch
forming elements including a needle, a lower looper
and an upper looper for forming stitches in a workpiece
at said stitching station, and feed means for feeding the
workpiece past the stitching station to form a continu-
ous chain of stitches, the improvement wherein said
feed means comprises an elongated feed carrier dis-
posed beneath said work support and extending in a
fore-and-aft direction on the machine, a feed dog
mounted on the forward end of said feed carrier, pivot
means supporting the rear end of said feed carrier for
limited pivotal and fore-and-aft sliding movement in a
vertical plane, drive means for imparting fore-and-aft
sliding movement to said feed carrier, and feed raising
means for imparting vertical oscillatory movement to
the forward end of said feed carrier in synchronization
with the fore-and-aft movement thereof, said feed rais-
ing means including a first rock shaft journalled within
said housing for rotation about an axis extending paral-
lel to the axis of said main drive shaft and having one
end projecting outwardly from said housing beneath
said work support, eccentric crank means on said one
end of said first rock shaft, a feed raising bearing block
operably connecting said forward end of said feed car-
rier to said eccentric crank means on said first rock
shaft for vertical movement therewith upon rotation of
said eccentric crank, said feed raising block being con-
nected for free relative fore-and-aft sliding movement
upon fore-and-aft movement of said feed carrier, and
a first articulated bar linkage mechanism within said
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housing operably connecting said main drive shaft and
said first rock shaft, said first bar linkage being posi-
tioned in a fixed vertical plane and operable upon rota-
tion of said main drive shaft to impart rotary oscillatory
movement to said first rock shaft and thereby raise and
lower the forward end of said feed carrier and the feed
dog mounted thereon.

15. The overedge sewing machine as defined in claim
14 wherein said feed raising bearing block comprises a
generally rectangular block having an axial bore ex-
tending therethrough and mounted on said eccentric
crank portion of said first rock shaft, said rectangular
block being dimensioned to be slidably received in an
elongated fore-and-aft slot in said feed carrier, and
flange means on said block adapted to engage a vertical
surface on said feed carrier to thereby lend lateral sup-
port thereto during operation of the machine.

16. The overedge sewing machine as defined in claim
14 wherein said pivot means comprises means for rais-
ing and lowering the rear end of said feed carrier in syn-
chronization with the raising and lowering of the front
end of said feed carrier by said feed raising means.

17. The overedge sewing machine as defined in claim
16 wherein said means for raising and lowering the rear
end of said feed carrier comprises a second rock shaft
journalled within said housing for rotation about an
axis parallel to the axis of said main drive shaft and hav-
ing one end projecting outwardly therefrom, eccentric
crank means on said one end of said second rock shaft,
an elongated fore-and-aft extending pivotal block slot
in said rear portion of each of said feed carrier, a pivot
block rotatably mounted on said eccentric crank means
on said second rock shaft and slidably received in said
pivot block slot, and means for rotating said second
rock shaft in synchronization with said first rock shaft.

18. The overedge sewing machine as defined in claim
17 wherein said means for rotating said second rock
shaft comprises a second articulated bar linkage within
said housing operably connecting said second rock
shaft and said main drive shaft, said second bar linkage
being positioned in a fixed plane and operable upon ro-
tation of said main drive shaft to impart rotary oscilla-
tory movement to said second rock shaft.

19. The overedge sewing machine as defined in claim
16 wherein said pivot means and said feed raising
means cooperate to maintain said feed carrier in a sub-
stantially uniform attitude relative to the horizontal
during operation of the machine.

20. The overedge sewing machine as defined in claim
14 wherein said means for imparting fore-and-aft
movement to said feed carrier comprises an eccentric
crank on one projecting end of said main drive shaft,
and scotch yoke means operably connecting said ec-
centric crank means on said main drive shaft to said
feed carrier.

21. The overedge sewing machine as defined in claim
20 wherein said scotch yoke means further comprises
adjustable eccentric means for varying the extent of
horizontal fore-and-aft movement of said feed carrier
upon each revolution of said main drive shaft.

22. In an overedge sewing machine including a mech-
anism housing having a main drive shaft mounted
therein, a horizontal work support on said housing and
defining a stitching station, cooperating stitching ele-
ments at said stitching station for forming a seam in a
workpiece, and feed means for feeding the workpiece
through said stitching station, the improvement
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wherein said feed means comprises an elongated feed
carrier mounted on said housing and extending in a
fore-and-aft direction, a feed dog mounted on the for-
ward end of said feed carrier, means connecting said
feed carrier to said main drive shaft for moving said
feed carrier in a fore-and-aft direction while permitting
limited free vertical movement thereof, feed lifting
means driven by said main drive shaft and operably
connected to said feed carrier for imparting vertical
movement to the forward end portion thereof while
permitting limited free fore-and-aft movement, and
movable pivot means driven by said main drive shaft
and operably connected to said feed carrier for impart-
ing limited vertical movement to the rear end portion
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of said feed carrier while permitting limited fore-and-
aft movement thereof.

23. The overedge sewing machine as defined in claim
22 wherein said means connecting said feed carrier to
said main drive shaft comprises adjustable eccentric
yoke means operable to vary the extent of fore-and-aft
movement of said feed carrier upon each revolution of
said main drive shaft.

24. The overedge sewing machine as defined in claim
23 wherein said feed lifting means and said pivot means
cooperate to maintain said feed carrier in a substan-
tially uniform attitude relative to the horizontal during

operation of the machine.
* 0k x % %



