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Stuttgart/W.,

Whuerttemberg,

Germany; vested In the Allen Properiy Custo-

dian

Application fited September 8, 1939

This invention relates to edge ornamentation
for fabrics, and it is also concerned with methods
and machines for producing such ornamentation,

The chief aim of my invention is to make pos-
sible the production of ornamentation edging
which is characterized by spaced design figures
each consisting of one or more loop projections
respectively composed of chain stitches whereot
the first and the last stitches only pass through
the Iabric and penetrate it at the same point,
and in which the figures are connected by stitch
chains, which, except for the first and last
stitches, are free of the fabric edge. This objec-
tive I attain as hereinafter more fully disclosed,
through provision in connection with sewing ma-
chines of improved mechanism for governing the
stitch forming and feeding elements and of im-
proved means for controlling the stitches in such
a way during their formation as to determine
production of ornamentation characterized as
ahove,

Another aim of my invention is to provide in
a sewlng machine having the above attributes,
for the ready interchange of the parts of the

mechanism for governing the stitch forming and

feeding means, so that the machine may be ar-
ranged to predetermine variations in the orna-
mentation produced.

Other objects and attendant advantages will
appear from the following detailed description of
the attached drawings, wherein Fig. I is a view
partly in front elevation and partly in longitudi-
nal section, of a sewing machine conveniently
embodying my invention.

Fig. I1 is a view of the machine partly In rear :.

elevation and partly in longitudinal section.

Fig. III is a cross sectional view of the machine
taken as indicated by the angled arrows III—ITI
in Pigs. I and II.

Flg. IV is a fragmentary detail view in plan of
the throat plate of the machine drawn to a larger
scale.

Fig. V is a horizontal section taken as indicated
by the angled arrows V—V in Figs. I and III,
with portions of the machine removed or broken
away and others in section.

Fig. VI is a diagrammatic view showing how
the needle of the machine is shifted to different
position incident to the formation of the edging.

Figs. VII and VIII are fragmentary sectional
views taken as respectively indicated by the av-
rows VII—VII and VIII—VIII in Pigs. ITT and V.

Fig. IX is a diagrammatic view on an enlarg~d
scale showing ornamental edging produced with
two threads; and
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Fig. X 1s a view llke Fig. IX of generally similar
ornamental edging formed from a single thread.

Except as hereinafter speciflically pointed out,
the sewing machine hereln illustrated is gener-
ally like that featured in U. 8. Patent No. 1,919,852
granted to me on July 25, 1933, having a base or
bed | with a standard 2 at one end thereof sup-
porting an overhanging arm 3. Fulcrumed to
swing about a vertical axis 4 at the outer or distal
erid of the arm 3 is & yoked lever § in which a bar
8 is confined for axial reciprocation, sald bar
having a needle T removably secured in its lower
end. The needle bar 8 is actuated by a lever 8
which swings about a stud 8 on the overhanging

3 arm 3, and which is oscillated, through a strap

rod 10, by an eccentric It on the drive shaft 12
of the machine. As shown, the shaft 12 is suit-
ably ijournalled at its front end in a pillar 13
rising from the base i, and at its rear end in the
standard 2, said pillar also serving, in conjunc-
tion with a post (4, to sustain the work support
13 of the machine into which the throat plate 6
is set. The needle bar carrying yoke lever § is
oscillated about its vertlcal fulerum axis 4
through the medium of a horigontal link 17 from
a vertical atm 18 affixed to a transverse rock
shaft 19 which is journalled in bearings 20 and
21 afforded by the base | adjacent the standard
2. Intermediate its ends the arm I8 carrles a
roller 22 which engages the circumferential
groove 23 of a vertically arranged cam disk 26.
Tn accordance with my present invention. the
groove 23 of the cam. 25 is formed with a series
nf laterally spaced steps or dwells 23a, 23b, 23c,
23d, 23e, and 23/, see Fig. VI, whereof the pur-
pose will he later on explalned. As shown in
Figs. I, IT and VII, the cam disk 25 is removably
secured by screws 26 to & gear wheel 27 which is
free to revolve about a horizontal shaft 28 se-
cered against rofation {n the standard 2 at an
elevation above the shaft 12, and which meshes
with a driving pinion 29 on the last mentioned
shaft. Slidably guided in bearing lugs 30 and 3
at the free end of the frame arm 3 is a presser
bar 32 with a shank member 33 (Fig. IID at its
lower end whereto is pivoted at 36, a presser foot
36. The feeding mechanism of the machine in-
cludes & feed dog 37 whereof the toothed portion
operates through a slot 38 in the throat plate 18
to coact with the presser foot 3% in: advancing the
fabric F which is to be ornamented. The feed
dog 37 is secured, with capacity for vertical! ad-
iustment, to a trausversely extending horizontal
feed bar 3% whereof the rear end is pivotally con-
nected to a pin 40 carried between the upper ends:
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of vertical rocker arms 41 which are secured to
a rock shaft 42 having journal support at oppo-
site ends in the lugs 43 and 44 on the base I, see
Figs. IT, IIT and V. The feed bar 39 receives its
horizontal feed movements from an adjustable
crank member 45 (Fig. I) at the outer end of the
shaft 12, with which c¢rank member one of the
rocker arms 41 is connected by means of a hori-
zontal link 46 (Figs. I, II, and IID.

The mechanism for imparting the up and down
or lift movements to the feed dog 37T is similar
to that featured in U. S. Patent Number 2,103,478
granted to me on December 28, 1937. As shown,
it includes a horizontally-arranged rotary disk
48 which Is mounted for free rotation about a
stud 49 (Pig. VIII) rising from the base I. The
circumferential groove %0 of the cam 48 is en-
gaged by a roller 51 on the short arm 52 of a
horizontal yoke 53 secured to the shaft 42, see
Figs. IT, IIT and V. The other or longer arm
84 of the yoke 53 is connected by a short adjust-
able vertical link 56 to the feed bar 3% near the
swinging end of the latter, see Figs. IIT and V.
In accordance with my present Invention, the
groove 30 of the cam 48 is formed at diametri-
cally opposite points with vertical offsets 50a
and 50b for a purpose also later on set forth.
As shown in Figs. V and VIII, the cam 48 is com-
posed of two sections 48a and 48b which are se-
cured by means of screws 58 and 57 to a cenior
or core plate 58 rotatively free on the stud 49.
In turn, secutred in axial relation to the cam 48
by screws 39, is a worm wheel 80. A washer
6! secured by a screw 62 engaging axially into

the top of the stud 49, serves as a means to :

hold the cam 48 and the worm wheel 80 down in
place on said stud. It is to be particularly noted
from Pig. V that the cam 48 is split along tan-
gential lines 63, 84 in order that 1ts sections 48a
and 48b may be readily removed edgewise from
the machine for convenience of interchanging
them for others when desired or required. The
worm wheel 60 is driven in the direction shown
by the arrow in Fig. V by an intermeshing worm
85 affixed to the shaft 12.

Arranged to cooperate with the needle 7 be-
neath the work support 15 1s a four motion thread
carrying looper 68 which 1s supported in a holder
6T. 'The looper 88 receives its loop taking and

shedding movements by swinging of the holder ;

61 about a lateral stud projection 88 on a cradle
rocker 68, which, at one end is secured to & trun-
nion 10 having journsal support in the web (3, and
which at the other end is secured to a trunnion
shaft Tl extending through the post 14 and a
bearing lug 12 somewhat to the right of sald
post In Figs. I and V. Afiilxed to the trunnion
shaft Tl in the interval between the post 14 and
the bearing lug T2 Is an arm T3 whereof the
swinging end is forked to engage over a rotary
eccentric cam 15 on the shaft (2, see Flgs. I
and V. The connections fust deseribed constitute
the means whereby needle avolding movements
are imparted to the looper 86. As shown in Fig.
I, the needle actuating lever 8 has a downward
extremity 16 with which the looper holder 81 is
coupled by a pair of serially arranged links 77
and T8 wherebhy loop taking and shedding move-
ments are induced in the element 68. To the end
of the rock shaft 18 opposite to that occupled
by the vertical arm 18, 1s secured a horizontal
arm 19 (Fg. I), which, through a short ver-
tical link 80, is coupled with & common pivot 01
connecting the links 17 and 70, whereby the op-
erative position of the looper 88 is changed to
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correspond with changes In the position of the
needle T under the influence of the rotary cam 25,

In accordance with my present Invention, the
throat plate 16 is provided within its needle hole
62, with three laterally-spaced stitch fingers 83,
84, and 85 which extend in the direction of feed-
ing (indicated by the arrows in Fig. IV in the in-
tervals between the four dwell positions Ta, 1o,
1c and Td determined for the needle by the ro-
tary cam 295. The fingers §3—85 are all curved
toward the edge of the fabric F which is held to
a straight line path so as to travel in the illus-
trated instance in a line between the position Ta
for the needle and the finger 83, by means of a
gulde member 88 adjustably secured to the top
of the work support (5. The finger 83 nearest
the fabric edge is curved but slightly, while the
other two fingers 84 and 8% are more pronounced-
ly curved so that their ends are brought very
close to the fabric edge. The fingers 84 and 85
are moreover reversely curved sharply at their
ends for a reason which will presently be ex-
plained.

‘The machine is provided as usual with a suit-
able means for controlling the needle thread
which is designated in Figs. I and III by the
letter T. The needle thread T passes from a
suitable source of supply (not illustrated) through
a fixed guide eye 81, then between a palr of ten-
sloning disks 88 on the frame arm 3, then through
an eye 8% on the needle arm 8, then through an-
other fixed eve 90 on the frame arm, then through
another eye 91 on the needle arm, then under
a fixed guide member 92, then through an eye 93
at the top of the needle bar 8, and finally through
8 second tensioning device 94 on the needle bar
from whence It passes directly to the eye of the
needle 1. As a conseguence of this arrangement,
the needle thread T is taken up each time that
the needle bar 8 rises to pull up the previously
formed stitch. The looper thread designated T'
is drawn from a separate source of supply (not
illustrated) and passes first through a fixed eye
95 on the frame arm 3, then through a disk ten-
sion 08, then through a fixed eye 9T on the base
I (Figs. II and V), then through a spring pinch
tension 98, then through a rotary take up 99 of
a well-known construction operated from the
shaft (2, and finally to the eye of the looper 88.

For convenience of lifting the presser foot 36
in opposition to a leaf spring 100 (Fig. IT) which
acts on the presser bar 32, the machine is pro-
vided with a lever 181 which is fulcrumed Inter-
mediate its ends on a pivot stud 102 projecting
laterally from the frame arm 3. The end of the
short arm 10la of the lever 101 is normally held
down in contact with a fixed stop 103 on the
frame arm 3 by a helical tension spring 104 and
underreaches a lateral stud projection 185 on the
presser bar 32. The lever 10f is connected
through a Unk rod connection 108, with an oper-
ating foot treadle, not illustrated. By means of
the latch shown at 107 in Figs. I-IIT, the presser
foot 30 may be locked in raised position when
necessary or desired.

The operation of the machine is as follows:
Assuming the fakriec F to be stationary and the
needle T inn the pogition Te in Fig, IV which is
determined by the step 232 of the cam 25, see Fig.
VI. In making its first reciprocation, the needle
T passes through the fabric FF immediately in-
ward of the edge E, (which as hereinbefore de-
scribed, is directed by the guide) and as a con-
sequence of its coaction with the looper 66, a
stitch 110 (Fig. IX) is formed. As the cam 25
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rotates in the direction of the arrow in Fieg. VI,
the needle is moved laterally to the position b
by the step 23b of said cam, and in making its
succeeding reciprocation passes down through the
interval between the fingers 83, 84 beyond the
edge of the fabric, with the result that the stitch
110 {s completed over the finger 83 and a new
stitch 111 (Fig. IX) is formed. As the cam 25
rotates further, the needle is brought to the posi-
tion Tec by the step 23¢ and reciprocated in the
interval beiween the fingers 84, 85 with comple-
tion of the stitch 111 over the finger §4 and the
formation of another new stitch {12, Upon fur-
ther movement of the cam 25, the needle is
brought to the position 14 by the step 23d and
is reciprocated heyond the finger 8% with at-
tchdant completion of the stitch 112 over said
finger and the formation of another new stitch
{13. During the completion of the instant ro-
tation of the cam 25, the direction of lateral
needle shifting is reversed as the roller 22 suc-
cessively passes through the step 23e¢ (which cor-
responds to step 23¢) and the step 237 (which
corresponds to step 235) and flnally re-enters the

step 23a, with attendant positioning of the needle .

successively in the positions Te, b and 14 and
formation of the stitches {13, 1{4 and ({6 over
the fingers 85, 84 and 83. In this excursion of
needle shifting, a flat loop L of six chain stitches

is formed, whereof the first and last stitches 118 -

and 119 pass through the fabric at the same
point, ‘Through two more needle excursions in
precisely the same manner, the fabric F still sta-
tionary, additional loops L’ and I# are formed

with the first and last stitches of each passing :

through the fabric at the same point as the first
and last stitches of the first loop L as clearly
shown in Filg. TX. Due to the complemental
curving of the stitch fingers 83—85 and taking
up on the needie and looper threads T, T inci-
dent to stitch formation, the chain stitch loops
L, L’ and I? are caused to shift toward the edge
of the fabric as shown in Fig. VI, but are de-
tained by the reversely curved ends of the fingers
84, 85. As a consequence of this control, it will
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be seen that the individuality of the loops I—L2
is preordained. During the next rotation of the
cam 26 after completion of the three loops I-—12,
a chain C of six stitches 117, (18, £19, 120, 121
and 122 is produced. However, just before the
formation of the last stitch 122 of this chaln C,
the fabric F is shifted by momentary lifting of
the feed dog 371 throuegh actuation of the yoke
member 53 by one of the rises 50a, 50b of the
rotary cam 48, so that the said last stitch 122 is
caused to penetrate the fabric at a point further
along the edge of the latter as clearly shown in
Fig. IX, with the intermediate loops of the chain
entirely free of the fabric edge. By the shift of
the fabric F as just explained, the loops I.—I7
are pulled off and away from the stitch fingers
83—-85, the edze ornamentation resulting from
repetitions of the above cycle. Upon relesse, the
flat loops I~172 constituting the unit figure M
of the design take radial positions relative to the
voint at which the fabric is penetrated by the
needle and thus create a sunburst effect as shown
in Fig. X, wherein the needle thread T has been
stippled so that it may be readily distinguished
from: the lcoper thread T'. The throw of the
feed dog 37 is preferably so adjusted as to de-
Lermine breaking of each chain C at the middle
with its two segments extending radial to the
centers of the two adjacent figsures M which it
connects.

By changing the number of steps in the rotary
cam 15, the number of stitch fingers, the num-
ber of rises in the cam 48, and/or the ratio of
the gears 27, 29 and 60, 65, it will be evident
that considerable variation may bhe had in the
design of the ornamentation.

As a further alternative, by substituting a
spreader for the thread carrying looper 66, it is
possible to produce designs such as shown in
Fig. X with the needle thread T alone. How the
latter change may be effected will be readily un-
derstood by those familiar with the operation
and use of sewing machines without the need of
separate illustration or further explanation.

FREDERICK LUTZ.



