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20 Claims.

Our invention relates to sewing machines and
is of special utility with reference to machines for
sewing heavy material, such, for example,  as
machines for sewing the mouths of paper bags.
Such bags are frequently intended to hold as
much as 100 Ibs. or more of material and may be
made of heavy kraft paper or the like, of multi-
ply construction. We have found that machines
capable of sewing the mouths of such bags must
be extremely rugged and durable.

Our invention has for an object the provision
of a sewing machine capable of use on heavy ma-
terial of the character indicated, which is pos-
sessed of the requisite strength and rigidity, is
simple in construction, and the moving parts of
which are of relatively low inertia so that the ma-
chine may be driven uniformly at a high rate of
speed without excessive power consumption and
without excessive vibration.

It is also found that whereas in previous sew-
ing machines which operated satisfactorily on
eloth bags, slight inaccuracies of movement of
the feeding mechanism would not produce serious
difficulties in sewing cloth by reason of the more
or less flexible or sleazy character of cloth as
compared with paper, when such machines were
employed for the stitching of heavy paper bags,
or the like, such irregularity of movement tended
to produce irregular and defective stitching, as
the relatively stiff and rigid paper did not ac-
commodate itself to any irregularity of movement.
It is therefore a further object of our invention
to provide a sewing machine having a feeding
mechanism- which, in addition to being suffi~
ciently strong and rugged to handle heavy and
stiff material, is accurate in operation and lends
itself to the handling of heavy and stiff material
such as paper.

More particularly our invention contemplates
the provision of improved feed dog actuating
means constituting an improvement over the in-
vention set forth in the copending application of
Howland F. Briggs and Robert N. Cundall, Ser.
No. 689,400, filed September 14, 1933.

Such mechanism is especially adapted to be
employed in connection with driving mechanism
comprising a main drive shaft extending parallel
to the principal axis of the needle and having
eccentric means mounted thereon for the purpose
of driving the feeding mechanism as well as other
moving parts of the machine, and the sewing

- machine of cur invention is also especially adapted

[
<

to be employed in conjunction with mechanisms
for filling and closing open-mouth bags as those
described and claimed in the copending applica~

(Cl. 112—215)

tion of Robert N. Cundall, Ser. No. 640,758, filed
November 2, 1932, and the copending applications
of Robert N. Cundall and Lincoln A. Cundall, Ser.
Nos. 666,114 and 688,816, filed April 19, 1933 and
September 9, 1933, respectively.

With respect to this and other apparatus, it is
desired to point out that, while the feeding mech-~
anism is referred to herein as being for the’ pur-
pose of advancing the material through the sew-
ing machine, it is not absolutely essential that
the actual forward motion of the material be
caused by the feeding mechanism, as this motion
may be effected by other means and the feeding
mechanism may actually cause the sewing ma-
chine to travel along the paper, whether the lat-
ter is stationary or in motion. In any event,
however, the function of the feeding mechanism
is to assist in producing a relative movement of
the material being sewn with respect to the sew-
ing machine and it is immaterial in so far as our
present invention is concerned whether the one
or the other is actually caused to move by the
feeding mechanism.

Thus, in sewing the mouths of previously ﬁlled

‘bags, especially bags adapted to contain large

amounts of materials, it is not ordinarily feasible
to move the bags along-in an intermittent jerking
movement, and the relatively stiff and rigid paper
allows for no movement of the paper relative to
the head while the needle is engaged with the
paper during stitching.

As shown in the aforesaid copending applica-
tions of Robert N. Cundall and Lincoln A. Cun-
dall, a sewing head for such. use may be pivotally
mounted on an axis normal to the plane of the
material being sewn, the head being rocked about
this axis as the paper advances, or as the head is
moved along the paper, as the case may be.

Our invention is therefore especially adapted
to be employed in a sewing head of this charac-
ter, in which the various moving parts are driven
from a main drive shaft having its axis parallel
to that of the needle and having eccentric means
for actuating the needle, the feeding mechanism
and the looper mechanism. Such a head, when
employed for stitching the mouths of previously
filled bags, and, it may be, for other purposes as
well, is preferably pivotally mounted on an axis
passing through the center of gravity of the head
or coaxial with the drive shaft as fully illustrated
and described in each of said aforementioned ap-
plications, but in any event normal to the plane
of the material being sewn.

Our invention has for a second object the pro-
vision of improved means-for effecting the rela-
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tive advancement through a sewing machine of
the material to be sewed.

Our invention has for further objects such
other improvements in construction and oper-
ative results as may hereinafter be found to
obtain.

In order that our invention may clearly be set
forth and understood, we now describe, with ref-
erence to the drawings accompanying and form-
ing part of this specification, various preferred
forms and manners in which our invention may
be embodied and utilized, but without limiting
ourselves to the details of such exemplifications.
In these drawings,

Fig. 1 is an elevational view of a sewing ma-
chine constructed in accordance with our inven-
tion, with a portion of the usual exterior casing
and some other conventional parts removed for
the sake of clarity;

Figs. 2 and 3 are vertical sectional views of the
apparatus shown in Fig. 1, taken along lines
O—II and III—III of Fig. 1, respectively;

Pig. 4 is a horizontal sectional view of a por-
tion of the apparatus shown in the preceding
figures, taken along the line IV—IV of Fig. 1;

Figs. 5 and 6 are views of that portion of the
apparatus shown in Fig. 4, taken similarly to
Fig. 4, but with parts thereof in different positions
from that in which they are shown in Fig. 4;

Fig, 7T is a view of & portion of the mechanism
shown in Fig. 1, taken similarly to Fig. 1, but il-
lustrating certain parts of the apparatus in a
different position from that in which they are
shown in Fig, 1;

Fig. 8 is a detailed elevational view of a por-
tion of the apparatus shown in Fig. 1;

Pigs. 9 and 10 are detailed views in vertical
and horizontal sections, respectively, of a portion
of the apparatus shown in Figs. 1, 2, and 7;

Figs. 11 to 15 are intended to illustrate dia-
grammatically the motion of a portion of the
apparatus shown in the preceding figures;

PFigs. 16 and 17 are views intended to illustrate
diagrammatically a different motion-character-
istic of portions of the apparatus shown in the
preceding figures; and

Pigs. 18 and 19 are views similar to Figs. 16
and 17, respectively, illustrating a still further
motion-characteristic.

Similar reference numerals designate the same
or similar parts in the several views of the
drawings.

Referring now to the drawings, and in particu-
lar to Fig. 1, there is illustrated a sewing ma-
chine having a main frame | and a main shaft
2 carrying a pulley 3 and journalled in bearings
4 mounted inwardly of the main frame |I.

The casing and frame of the sewing machine
are provided with an opening 5 to permit the
passage of material through the machine. A feed
plate 6 is attached to the frame | at the throat
of the opening 5, this feed plate having feed-
dog- slots T and a needle slot 8. Opposite the
needle slot 8 there is mounted a needle bar 9
which is adapted to be reciprocated through
bearings or guides 10 by means of an eccentric
12 mounted upon the end of the shaft 2 and
connected to the needle bar 8 through a bell
crank {3 and appropriate linkage. The end of
the needle bar 9 adjacent the feed plate 6 is
provided with the usual needle 14. A yieldably
mounted presser foot 15 having a slot 16 is pro-
vided which is capable of adjustment with re-
spect to the feed plate 6. - :

-For the purpose of advancing the material to
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be sewed through the space lying between the
presser foot 15 and the throat plate 6, there is
provided a feed dog 20, the face or faces of which
are preferably serrated or otherwise roughened to
facilitate the movement of the material. The
feed dog 20 is mounted upon an arm 21, the up-
per end of which is in turn slidably mounted upon
a pin 22 extending from the casing 1, the mount-
ing being such that the arm 2{ may be moved
longitudinally with respect to the pin 22 or may
be rocked about the pin 22 as an axis.

The pin 22 lies in a plane parallel to that of
the feed plate 6, and also extends parallel to
the direction of the material passing through
the machine, as it is the sliding motion of the
arm 2! along the pin 22 which causes the feed
dog 20, during a portion of the path of the lat-
ter, to advance the material through the machine.

For the purpose of reciprocating the arm 21
and feed dog 20 longitudinally with respect to
the pin 22, we provide an eccentric 23 suitably
located on the shaft 2 and connected by means
of a crank arm 24 to a pin 25 fastened in a
slot 26 located in one arm of a crank member 27
which is pivotally mounted on a pin 28, the
axis of which is perpendicular to the plane of the
feed plate 8, and which is conveniently attached
to a lug 29 extending inwardly from the main
frame {. The pin 25 may be fastened at various

distances from the pivot 28 in the slot 26 and 3

the latter may conveniently be graduated, as
shown, to indicate different lengths of stroke
which correspond to different positions of the
pin 25 in the slot 26. It will become apparent
from the description of the apparatus that the
distance from the pin 28 to the pin 25 defer-
mines or influences the length of stroke of the
feed dog 20 and consequently the distance which
the material being sewed is caused to advance

between successive stitches made by the needle 14. 4

The opposite end of the bell crank 2T is pro-
vided with a yoke portion 31 adapted to re-
ceive a cylinder 32 enclosing a pin 33 which is
in turn fastened to the arm 21, preferably at or
near the mid-portion thereof.
provided with a head 34 and a spring 35 acts
through a washer 36 against the crank 27 to
exert a force upon the head 24 tending to draw
the arm 21 into the position in which it is shown
in Pig, 1.
tracted out of the space lying between the feed
plate 6 and the presser foot 15, and is thus out
of engagement with the material being sewed,

which is held between the presser foot 15 and

the feed plate 6.

As the shaft 2 revolves, the action of the ec-
centric 23 causes the crank 27T to oscillate about
the pin 28, thus sliding the arm 2{ to and fro
along the pin 22 and causing the feed dog 29 to
reciprocate longitudinally with respect to the slots
7 in the feed plate 6.

Mounted upon the main shaft 2 is a second
eccentric 48, which is connected by means of a
crank arm 41 to a block 42 having a lug 43 adapted
to reciprocate in a vertical way or groove 44 in a
plate 50 mounted on the main frame {. The
groove 84, as shown, lies in a plane parallel to that
of the feed plate 6, and is perpendicular to the
principal axis of the pin 22,

The lower end of the arm 21 and the block 42 ¥

are connected by means of a “dumb-bell” link 45
having spherical ends 46 and 47 held in semi-
spherical sockets provided in the arm 24 and the
block 42 by means of plates 48 and 49, respec-
tively.

The pin 33 is <

In this position, the feed dog is re-

o2
<t

W
~t



10

20

30

40

50

55

60

65

75

2,043,094

The link 45 forms a positive connection between
the arm 21 and the block 42, and as the feed dog
20 advances the material being sewed, causes the
latter to exert a strong positive force against the
material. The manner in which the feed dog 20
is caused to move by the eccentrics 23 and 40 and
the link 45 may best be understood by reference
to Figs. 4, 5, 6 and 11 to 19, inclusive.

In each instance it will be understood that the
arm 2{ performs one complete forward and back-
ward motion along the pin 22 in the time re-
quired for the block 42 to perform one complete
upward and downward movement. In Figs. 11 to
14, the link 45 is viewed from the plane of the
material being sewed, while Fig. 15 is a plan view.

In Figs. 11 to 14, the extreme limits of travel of
the center of the head 46 of the arm 45 are indi-
cated at A1 and As. Az represents a point half-
way across the backward stroke of the arm 21,
while A4 represents a point half-way across the
forward travel of the arm 21, the points Az and
As coinciding.  The arrow indicates the direction
of motion of the material being sewed, which is
forward.

Similarly, the points B: and Bs represent the
extreme upper and lower ends, respectively, of
the stroke of the center of the head 47 of the
link 45. B2 represents a point half-way on the
downward stroke of the head 47, while B4 repre-
sents a point half-way on the upward stroke, the
points B2 and B4 coinciding.

It will be observed that, in the instance illus-
trated in Figs. 11 to 14, the points B2 and B4, as
viewed in these figures, lie below and to the rear
of the points Az and A4, the exact position being
of considerable importance, as will be shown here-
inbelow. :

In Fig. 11, the head 46 has reached the end of
its right-hand or backward stroke at Az, and is
about to move forward, while the head 47 is
moving upward at B4 At this time, the feed-
dog 20 is moving through the feed plate 6 into
engagement with the material being sewed, and
is about to grip and advance the material. The
position shown in Fig. 4 follows that shown in
Fig. 11 very shortly thereafter.

In Fig. 12, the head 46 is half-way across its
forward stroke at A4, and the hedad 47 has reached
the top of its upward stroke at Bi, and is about to
descend. The feed-dog 20 is advancing the ma-
terial being sewed through the space between the
feed plate 6 and the presser foot 15 in the direc-
tion of the arrow. The position shown in Fig. 5
occurs somewhat later, toward the end of the
forward stroke of the feed dog 20.

In Fig. 13, the head 46 has reached the end of
its forward stroke at Ai, while the head 47 is
moving downward at its maximum rate of travel
at Ba. The feed-dog 20 is being retracted through
the feed plate 6 and is passing out of engagement
with the material and about to move backward
for a new stroke.

In Figs. 14 and 15, as well as in Fig. 6, the head
46 is moving backward at its maximum rate of
travel at Az, and the head 47 has reached the end
of its downward stroke at Bs:. The feed dog 20
has been retracted behind the feed plate 6 out of
engagement with the material being sewed and
is moving back for another forward strocke. The
material is now stationary and being stitched.

_The relative timing of the eccentrics 12, 23, and

40 is such that the needle 14 makes its stitches,
i. e, traverses the material lying between the
presser foot 15 and the feed plate 6, during such
times as the feed dog 20 is retracted through the

3

feed plate 6 out of contact with the material be-
ing sewed. The stitching thus takes place during
the portion Ai, A2, Az of the path of the head 46
of the link 45 shown in Fig. 15. Thus, as the
head 46 passes the point Ai, the needle {4 moves
forward, piercing the material and cooperating

with a looper (not shown) to form a stitch. The:

needle {4 is withdrawn from the material before
the head 46 reaches the point Az, when the feed
dog 20 again moves out through the feed plate
6 and forward, advancing the material to the
proper point for the next stiteh.

The path of the feed-dog 20 is, of course, simi-
lar to that of the head 46 as indicated by the
line Ai, A2, Az, A4, of Fig, 15,

The characteristics of the curve A1, A2 Az, Az are
considerably affected by the relative positions and
lengths of the paths of movement of the heads
46 and 47. While the motion-characteristic
which is illustrated in the preceding figures, and
more particularly in Figs. 11 to 15, is simple and
lends itself readily to explanation, we have found
that numerous different characteristics may be
obtained which have advantages for different
purposes.

Thus, in Figs. 16 and 17 we have illustrated di-
agrammatically a motion-characteristic which
has been found especially suitable in practice. In
Fig. 16, which is a view taken in the plane of the
material being stitched, it will be observed that the
path Ai, Az of the head 46 is one-half as long as
the path Bi, Bz of the head 47, and, as viewed in
Fig. 16, the point B; lies directly behind the points
Az and As«. In a typical instance the path A, As
of the head 46 may be Y;'’ long, while the path
B, B3 of the head 47 is %'’ long, the distance be-
tween stitches being 14’’. In this instance, the
eccentric 23 leads the eccentric 40 by 90° of ro-
tation. In Fig. 16, the link 45 is shown with the
head 46 moving to the left midway between points
A¢ and A; and the head 47 moving up midway
between points Bz and B:. The adjustment of the
length of the path Ai, As is obtained by shifting
pin 25 in the slot 26 (Fig. 2). TThe raising of path
A1, Az with respect to path Bi, Bs may be obtained
by shortening the distance between pins 28 and
33 to thus raise head 46, but is best obtained by
increasing the effective length of arm 41 to thus
lower head 417. )

In Fig. 17, the motion of the feed dog which
results from the setting and relation illustrated
in and described with reference to Fig, 16 is dia-
grammatically illustrated. 'This view is assumed
to be in plan, the line L—M designating the posi-
tion of the face of the feed plate §. The curved
path P, Pi, Ps is the path described by the feed-
dog 20.. The point P illustrates the position of
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the link 45 illustrated in Fig. 16, while the shaded
portion of the figure enclosed by the line Pi, Po,
lying above the line I—M illustrates that por-
tion of the stroke in which the feed dog extends
through the feed plate 6 and advances the ma-
terial. The distance between the points P1 and
P; along line I—M establishes the distance be-
tween stitches, which in the present instance is
14’7, corresponding to the length of path Ai, As.

By offsetting the paths of the heads 46 and 47
of the link -45, paths of considerably different
characteristics may be obtained, and in Figs. 18
and 19, we have illustrated a further motion-
characteristic which may thus be cbtained. As-
suming that the distance between stitches is to
be Y'’, the path A1, As of the head 46 and the
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long, and the point B: lies directly behind the
point A; as viewed in Fig. 18.

The adjustment of path Ai, A3, to obtain the
feed-dog characteristics illustrated in Fig. 19, is
accomplished by shifting pin 25 in slot 26 away
from the pivot 28 of crank 27 to about the maxi-
mum distance permitted by said.slot. Pin 25 is,
of course, movable in either direction in slot 26
to obtain other variations in characteristics of
the feed-dog, but the shifting, as described in the
preceding sentence, applies to the obtaining of
the setting illustrated in Fig. 18 and resulting in
the feed-dog characteristics illustrated in Fig. 19.
The offsetting of path Bi1, Bs, from the position
at the center of path Ai, Az, (illustrated in Figs.
11, 12, and 13) to a position at one end of path
A1, A3, (illustrated in Fig. 18) is obtained by shift-
ing plate 50, in which is mounted head 47 of the
dumb-bell link 45, toward the left of Fig. 3. A
similar result would be obtained if provision were
made to shift pivot 28 toward the right of Fig. 2,
or pin 33 toward the right of Fig. 2. However,
since the feed-dog must maintain a definite re-
lation with respect to the needle and other parts,
it is necessary to shift the end of the dumb-bell
link which is not attached to the feed-dog.

The motion-characteristic of the feed dog 20
which corresponds to the arrangement and set-
ting shown in Fig. 18 appears in Fig. 19 as the
path Pz, Ps, P5, the point P3 representing the
position of the feed dog 20 which corresponds to
the position of the link 45 illustrated in Fig. 18,
and the points P+ and Ps illustrating the points

_at which the feed dog 20 passes through the feed

plate 6 into and out of engagement, respectively,
with the material being sewed.

The distance between the points P: and Ps on
the line M—IL thus corresponds to the distance
between successive stitches, and it will be ob-
served that this distance is approximately one-
half of the length of the path Ai, As. It will
therefore be obvious that, whereas in the in~
stance illustrated in Figs. 16 and 17, forward
motion of the material being sewed occupied 180°
of rotation of the shaft 2, in the instance illus-
trated in Figs. 18 and 19, forward motion of the
material being sewed occupies only 90° of rota-
tion of the shaft 2, leaving 270° of rotation of
the shaft 2 for the actual sewing operation.

Since the stitching of the material occurs as
the feed dog travels from the point Ps, through
the point P; to the point P4, and since this por-
tion of the path, as aforesaid, occupies 270°,
(instead of 180° as in the instances described
hereinabove), of one complete rotation of the
shaft 2, it will be obvious that in this instance,
for a given time required to make a stitch, the
shaft 2 may be driven faster than in the other
instances given hereinabove, and consequently
the speed of the machine, in stitches per minute,
is thus increased.

It is to he appreciated that several alterations
of the various parts may be utilized to vary the
path of the feed dog. Thus, by varying the re-
spective lengths of the vertical leg of member 21
and member 41, the line Bi, Bz may be raised or
lowered with respect to line Ai, As. Similarly,
by moving guide 59 laterally from the position
shown in Fig. 3, line Bi, B: may be shifted lat-
However, it is
to be noted that for most purposes the simple
readily operable adjustment provided by our in-
vention is sufficient. That is, with the lengths
of members 27 and 41 fixed and guide 50 fixed,
adjustment of the pivot 25 will suffice for most

2,043,094

circumstances. By means of this simple adjust-
ment, paths such as Ai, Az, As, A4, (Fig. 15), P,
Pi1, P2, (Fig. 17), or P3, Ps, Ps, (Fig. 19) may be
shortened or lengthened to vary the distance be-
tween needle punctures and the length of thread
loops or stitches.

With reference to the diagrams of Figs. 11, 12,
13, 14, 16, and 18, it is to be noted that while
the paths Ai, A2, As, As of the head 46 of the link
45 are, for purposes of simplification, shown as
straight lines, these paths are in fact slightly
curved, due to the rocking of the arm 21 about
the pin 22. This deviation from a purely two-
dimensional path will depend, of course, upon
the distances between the pin 22, the head 46
and the feed dog 20, but is ordinarily negligible
in effect and scope, and need not be considered
at length.

It will be understood that the sewing machine
illustrated in the drawings is provided with ths
usual auxiliary mechanism, including devices for
supplying thread to the needle {4, for maintain-
ing tension on the thread, and the like, which
devices constitute no part of the present inven-
tion and do not require detailed description.

It will further be understood by those skilled
in the art that our invention is susceptible of
considerable modification in detail, and is there-
fore not limited to the specific details of the

illustrative examples set forth and described 3

hereinabove by way of exemplification, but may
variously be embodied and utilized within the
scope of the claims hereinafter made.

We claim:

1. In a sewing machine, a feed dog, means for -

reciprocating said feed dog substantially in the
line of motion of the material being sewed, a
link abutting against said feed dog at one end,
and means for reciprocating the other end of said
link in a plane parallel to the plane of the mate-
rial being sewed, whereby the feed dog is caused
to perform a series of alternate forward motions
in engagement with said material and reverse
motions out of engagement with said material,

the material being thereby advanced in a series 4

of intermittent movements.

2. In a sewing machine, a feed dog, means for
reciprocating said feed dog substantially in the
line of motion of the material being sewed, a
link abutting against said feed dog at one end,
and means for reciprocating the other end of said
link in a plane parallel to the plane of the mate-
rial being sewed, whereby the feed dog is caused
to perform a series of alternate forward motions
in engagement with said material and reverss
motions out of engagement with said material,
the material being thereby advanced in a series
of intermittent movements, and means for stitch-
ing said material in the intervals between suc-
cessive forward movements.

3. In a sewing machine, a feed dog adapted to
be reciprocated substantially in the line of motion
of the material being sewed, a member adapted
to be reciprocated in a plane parallel to and at a
fixed distance from the plane of said material,
and a link pivoted at one end to the feed dog
and at the other end to said member, whereby the
feed dog is caused to perform a series of alter-
nate forward motions in engagement with said
material and reverse motions cut of engagement
with said material, the material being thereby
advanced in a series of intermittent movements.

4. In a sewing machine, a feed dog pivoted cn
an axis parallel to the line of moction of the ma-
terial being sewed, a member located in a plane
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parallel to the plane of the material being séwed,
a link pivotally attached to one end to the feed
dog and at the other end to said member, means
tending to reciprocate said feed dog substan-
tially in parallelism to the line of motion of said
material, and means for reciprocating said mem-
ber in its plane substantially at right angles to
the line of reciprocation of said feed dog, where-
by the feed dog is caused to perform a series of
alternate forward motions in engagement with
said material and reverse motions out of engage-
ment with said material, the material being there-
by advanced in a series of intermifttent move-
ments. - o

5. In a sewing machine, a main driving shaft, a
second shaft extending parallel to the line of
motion of the material being sewed, a feed dog
arm slidably mounted on said second shaft, an
eccentric ‘mounted on said main driving shaft
adapted to reciprocate said feed dog arm along
said shaft, a member located in a plane parallel
to that of the material being sewed, a link sepa-
rating said feed dog arm and said member, and
a second eccentric mounted on said main drive
shaft for reciprocating said member in its plane,
thereby reciprocally moving said feed dog arm
about said second shaft during its reciprocal
movement along said shaft, whereby the free end
of the feed dog arm is caused to move through a
closed two-dimensional path located substan-
tially in a plane perpendicular to that of the ma-
terial being sewed.

6. In a sewing machine, a feed dog, a link for
controlling the movement of said feed dog, means

for reciprocating one end of said link along an

axis located in a plane parallel to the plane of
the material being sewed, and means for recipro-
cating the other end of said link substantially in
a plane perpendicular to the axis of reciprocation
of said first-mentioned end, the periods of re-
ciprocation of said ends being equal.

7. In a sewing machine, a. feed dog, a link for
controlling the movement of said feed dog, means
for reciprocating one end of said link along an
axis located in a plane parallel to the plane of
the material being sewed, and means for recipro-
cating the other end of said link substantially in
a plane perpendicular to the axis of reciprocation
of said first-mentioned end, the periods of re-
ciprocation of said ends being equal and the
mid-points of the reciprocal paths of travel of
said ends being offset with respect to a line nor-
mal to the plane of said material.

8. In a sewing machine, a feed dog, a link for
controlling the movement of said feed dog, means
for reciprocating one end of said link along an
axis located in a plane parallel to the plane of
the material being sewed, and means for recipro-
cating the other end of said link substantially in
a plane perpendicular to the axis of reciprocation
of said first-mentioned end, the periods of re-
ciprocation of said ends being equal, the mid-
points of the reciprocal paths of travel of said
ends lying in a plane normal to the line of move-
ment of said material but in a single plane per-
pendicular to the plane of said material.

9. In a sewing machine, a feed plate and a
presser foot adapted to guide material to be
sewed, a feed dog operating through said feed
plate, and feeding mechanism comprising an arm
pivotally and slidably mounted at one end on
an axis parallel to the direction of movement of
said material and carrying said feed dog at the
other end thereof, a reciprocating member lo-
cated in a plane parallel to the plane of the ma-

g

terial being sewed at a fixed distance therefrom,

a link pivotally connected at its ends to said arm
and said reciprocating member, respectively, a
lever pivotally mounted on an axis perpendicular

to the plane of the material being sewed and 3
attached to said arm, and an eccentric for rock-
ing said lever about its axis, whereby said feed
dog is caused to act through said feed plate to
advance the material being sewed in a series of
short intermittent movements.

10. In a sewing machine, a feed plate and a
presser foot adapted to guide material to be
sewed, and feeding mechanism comprising a feed
dog member adapted to be reciprocated along an
axis parallel to the direction of movement of the 15
material being sewed, a second member adapted
to be reciprocated along a line perpendicular to
said axis and in a plane parallel to the plane of

he material being sewed, and a link pivotally
attached at its end to said feed dog member and 20
said second member; respectively, whereby said
feed dog member is eaused to act through said
feed plate to advance the material being sewed in
a series of shor{ intermittent movements.

11. In a sewing machine, a feed plate and a
presser foot adapted to guide material to be sewed,
and feeding mechanism comprising a feed dog
member adapted to be reciprocated along an axis
parallel to the direction of movement of the ma-
terial being sewed, a second member adapted to
be reciprocated along a line perpendicular to said
axis and in a plane parallel to the plane of the
material being sewed, and a link pivotally at-
tached at its end to said feed dog member and
said second member, respectively, whereby said 85
feed dog member is caused to act through said
feed plate to advance the material being sewed in
a series of short intermittent movements, and’
means for varying the path of reciprocation of-
said feed dog member along said axis,

12. In a sewing machine, a feed plate and a’
presser foot adapted to guide material. to be
sewed, and feeding mechanism comprising a feed
dog member mounted on an axis parallel to the
direction of movement of the material being
sewed, a vertically reciprocating member adapt-
ed to rock said feed dog member about said axis,
and an eccentric device adapted to reciprocate
said feed dog member along its axis, whereby said
feed dog member is caused to move through a
substantially two-dimensional closed path and to
act through said feed plate during a portion of
said path to advance the material being sewed.

13. In a sewing machine, a feed plate and a
presser foot adapted to guide material to be sewed,
and feeding mechanism comprising a feed dog
member mounted on an axis parallel to the direc-
tion of movement of the material being sewed,
a vertically reciprocating member adapted to
rock said feed dog member about said axis, a lever
pivotally mounted on an axis perpendicular to
the plane of the material being sewed and pivot-
ally conunected to said feed dog member, and an
eccentric device pivotally connected to said lever
and adapted to act through said lever to recipro-
cate said feed dog member along its axis.

14. In a sewing machine, a feed plate and a
presser foot adapted to guide material to be
sewed, and feeding mechanism comprising a feed
dog member mounted on an axis parallel to the
direction of movement of the material being
sewed, a vertically reciprocating member adapted
to rock said feed dog member about said axis, a
lever pivotally mounted on an axis perpendicular
to the plane of the material being sewed and piv- T8
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otally connected to said feed dog member, an ec-
centric device adapted to act through said lever
to reciprocate said feed dog member along its axis,
and means for varying the extent of motion of said
lever affected by said eccentric device.

15. In a sewing machine, a feed plate and a
presser foot adapted to guide material to be
sewed, and feeding mechanism comprising a feed
dog member mounted on an axis parallel to the
direction of movement of the material being
sewed, a vertically reciprocating member adapted
to rock said feed dog member about said axis, a
crank pivotally mounted on an axis perpendicular
to the plane of said feed plate and pivotally con-
nected to said feed dog member, and an eccentric
device pivotally connected to said crank for rock-
ing the same about its axis, the connection be-
tween said crank and said eccentric being adjust-
able with respect to the axis of said crank.

16. In a sewing machine, a feed plate and a
presser foot adapted to guide material to be
sewed, and feeding mechanism comprising a feed
dog member mounted on an axis parallel to the
direction of movement of the material being
sewed, a vertically reciprocating member adapted

" to rock said feed dog member about said axis, a

crank pivotally mounted on an axis perpendicular
to the plane of said feed plate and pivotally con-
nected to said feed dog member, said crank hav-
ing a slot located therein, a pin adjustably posi-
tioned in said slot, and an eccentric device piv-
otally connected to said pin for rocking said crank
about its axis.

17. In a sewing machine having a feed plate and
a presser foot adapted to guide material to be

‘sewed through the machine, a driven shaft, an

eccentric mounted on said shaft, a member adapt-
ed to be reciprocated by said eccentric in a plane
parallel to the plane of said feed plate, a second
eccentric mounted on said shaft, a feed dog mem-
ber adapted to be reciprocated along an axis par-
allel to the plane of said feed plate by said second
eccentric, and a link pivotally connected at its
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ends to said reciprocated member and said feed
dog member, respectively, whereby a portion of
the feed dog member is caused to travel through
a substantially two-dimensional path, a portion
of which extends past said feed plate.

18. In a sewing machine, a feed-dog movable
substantially in a plane at right angles to the
plane of the material being sewed, means for giv-
ing said feed-dog a component of motion per-
pendicular to the plane of the material including
a universally pivoted link attached to said feed-
dog at one end and means to reciprocate the op-
posite end of said link angularly thereto, and
means including a lever for giving said feed-dog
a component of motion parallel to the plane of
said material simultaneously with the first com-
ponent of motion whereby said feed-dog moves in
a curved path, and means for varying the lever-
age ratio of said lever whereby the path of said
feed-dog may be varied.

19. In a sewing machine, a member having an
orbital movement imparted thereto, a pivoted arm
carrying said member, means to cause reciproca-
tion of said arm along its pivotal axis, a block
reciprocating at an angle to said axis and in a
plane removed therefrom, and a link between said
arm and block resolving their reciprocatory move-
ments into orbital movement of said member.

20. In a sewing machine, a feed plate and a
presser foot between which material to be sewed
may be passed, a feed-dog operable through said
feed plate to cause movement of the material
through the sewing machine, a pivoted arm.car-
rying said feed dog, means to cause reciprocation
of said arm along its pivotal axis, a block recip-
rocating at an angle to said axis and in a plane
removed therefrom, and a universally pivoted link
extended between, and attached to, said arm and
said block at its ends and resolving the recipreca-
tory movements of said arm and said block into
orbital movement of said feed-dog.

ROBERT N. CUNDALL.
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