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SEWING MACHINE EQUIPPED WITH AN AUTO-
MATIC DEVICE FOR EFFECTING VARIABLE
PATTERN EMBROIDERY STITCHING
Bunsaku Taketomi, Chigusa-ku, Nagoya, Japan, assignor
to Aichi Kogyo Kabushiki-Kaisha (Aichi Engineering
fompany Limited);, Kariya, Japan, a corporation of
apan
Filed Aug. 13, 1958, Ser. No. 754,828
7 Claims. (C] 112--103)

This invention relatés to a séwing miachine for house.
hold use, which is improved by the equipmeit of an auto-
matic device for effecting viriable pattem embroidery
stitthing. The object of the invention i§ to provide an
automatic device controlled and actuated through the
cloth feeding méchanism and the driving or lower shaft
which are usually provided in the existing type of sewmg
machine for household use, and adapted to obtain innu-
merable different patterns of embroidery stutchmg, without
effecting any substantial change of the ¢onstruction of the
parts of the existing sewing machine.

The accompanying drawing will setvé to illustrite spe-
cific embodiments of my invention, in order that its utility
dnd functioning will be thoroughly appreciated. Tt will
be understood, however, that these aré by way of 111ustra-
tion only-dand are not to be takéii as limiting the invéntion
in any way. Inthe drawmg

FIGURE 1 is a plafi view of the sewing maching b&d
eqmpped with the device for embroidery stitching accord-
ig to this itivention;

FIGURE 2isa snde ¢levation thereof;

FIGURE 3 is a perspective view of the head of the
séwing machme,

FIGURE 4q is a perspective view of dn inner ring for
stretchiing the cloth;

. FIGURE 4b is a perspectlve view of an otiter ring for
stretchinig the cloth in co-operatlon with said inner rinig;
" FIGURE 4¢'is a perspective view of an annular sip-
porting frame for said ¢loth stretching ring.

FIGURE 5 is a plan view of a modified forni of the 4

device for making various patteris of emibroidery stitch-
ings;

FIGURE 6 shows the toothed wheel deiving mechanis
in a position réversed relative to- thé posifion shown in
FIGURE 5;

FIGURE 7 i¢ 4 séctional view taken dlong line
VII——VII of FIGURE 5;

- FIGURE 8is a plan view of still modified form: of the
control fever used in the device showr il FIGURE 5;and

FIGURE 9 shows by way of éxample four different
patterns of embroidery obtained ift accordanee with the
présent inverition.

Referring to the drawing, reference aumeral T désig-
nates a bed of ordinary type sewing machine for house-
held use. 2 is 4ii arcuate slotted lever forming a rocking
lever which is fixedly mounted on the vipper end of a ver-
tical shaft 3 which is rotatably mounted in & hols in the
bed 1. A block 4 is slidably mounted in the arcuafe slot
§ formed in the lever 2. The slide block 4 has a pin 7
having a feed pawl 6 engaging with a ratchet wheel 8.
43 iy a driving or lower shaft making osc111atory rotation,
which shaft being provided in ordinary sewmg machme
for housetiold: use. To this lower shaft 43 is secured a
cam 42" having a cam face engaging with a.roller 3" on
the: free end of an armi 3’ which is fixed to the lower end
_of the vertical shaft 3, ds shown in FIGURRE 2. The
roller 3” is normally biased against the cam' 42 by means
of a spritig 44 wound around the shaft 3: On oscillatory
otation of the lower shaft 43, the slotted arcuate lever 2
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will e oscillated about the axis of the shdft'3, 45 shown By

arrows in FIGURE 1.
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The ratchet wheel 8 has an axis 9 which protrudes
through a vertical hole in the bed and, at the lower end, it
has a head 9. Between said head 9" and the under face
of the bed 1, there is inserted a leaf spring 9”’, so that the
ratchet wheel 8 is normally held pressed against the top
of the bed 1 under appropriate frictional engagemént.
Upon the oscﬂlatory movement of the rocking lever 2,
the ratchet wheel 8 is rotated step by step by the action
of the feed pawl 6. When the slide block 4 is maintainéd
in the posmon in coincidence with the axis of the shaft 3
the pawl 6 is not operated and the ratchet wheel 8 par-
takes no movement. When however the slide block 4 i is
shifted to the position as shown in FIGURE 1 fo obtam
the maximum oscillatory movement of the pin 7, five of
six teeth of the ratchet wheel § will be fed through a
smgle movement of the pawl 6, thereby obtalmng the
maximum speed of rotation of the rafchet wheel. By
such measure, the speed of rotation of the ratchét wheel
8 may be varied by changmg the position of thé slide
block 4 relative to the axis 3. This adjustient of speed
of rotation of the ratchet wheel § is one of hie important
factors for changing the pattern of embro1dery as désired.

24 is an anmilar frame siipporting a cloth stretchirig
ring which will be described hereinaftsr. This afinilar
frame has a connecting bar 25 hdving at its frée end a
pin 11 adapted to be inserted into one of a plurality of
small holes 10 formed in thé ratchet whéel 8 which aré
arranged at différent radial distances from the axis 9 ofie
of said holes 18 being 16catéd at the centér of the ratchet
wheel i.e. at zero distanice position. Said connectmg bar
25 is shown as consisting of two parts, the outer exténision

.arm 12 having 4 slot 127 inté which a stid 27 on the madin
part of the bar is iniserted, so that the extension bar 12 is

slidably and adjustably’ connected to the bar 25, thereby
the effective length of the bar 25 fiiay be ad]usted

An L-shaped slide plate made of sheet metal havirg a
transverse leg 13 and 4 longitadinal leg 20 is shdably and

-adjustably motnted on the bed 1. The leg 20 is longx—

tidinally slidably motinfed by meatis of 4 slot 22 dnd a
screw stud 23. The outer edge of the leg 20 is bent down-
wardly as 4t 21 to be guided along the edge of the bed 1
when the longltudmal adjustrient is effected. The trans-
verse leg 13 18 providéd with a shallow slide way 16, with
which a slidé plate 17 is held in frictional engagement
by means of a thin leaf spring 14 which is sécuréd to the
leg 13 by means of set screws 15, The slide pldte 17 is
adapted to be moved transversely relative to the bed 1
by manipulating a knob 19 formed by bendmg one end
of the plate 17. The connectmg bar 25 extending from
the annular frame 24 is slidably mounted on said slide
plate 17, and is connected therewith by means of 4 slot
26 in the bar 25, a pin 18 in engagement with said slot
26, and & collar 18 pressing the upper face of the bar 25,
By such arrarigement, according to the step-by-step rota-
tion of the ratchet wheel 8, the annular frame 24 will bé
oscillated about the pin 18' in the longitudinal and trans-
versé ditections relative to the bed 1. Referring to FIG-
URE 1, 46 i$ a feed shaft forming a part of cloth feéding
mechamsm found in the ordinary sewing machine for
housshold use, which is adapted to be regulated by miéans
of the feed adjuster lever 53 as customary ifi the ordinary
sewing machine. To this feed shaft 46 thers is secured
a collar 47 having a tappet 48. Pivotally thounted on a
pivot 5% is 4 bell-crank lever 49, of which otie arm is itk
engagement with said tappet 48. Another artn of thé
bell-crank lever is connected to one end of & Bowden Wiré
50 supported by a bracket 52.

The cloth stretchmg rmg consists of an otiter ring 32
(FIG 4b) and an inner ring 34 (FIG. 44). The oufer
ring 32 has a circumferential V-shaped groove 32! and a
circumferential ratchet teeth 33; and: the irirer periphery
32'"is slightly tapered- as shown The inier ring 34 has
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its outer periphery similarly tapered to fit snugly the
tapered inner periphery of the outer ring 32. Placing
the cloth 35 on the outer ring 32, the inner ring 34 is
pressed upon it so as to stretch and support the cloth
therebetween in usual manner.

~ On the annular supporting frame 24, there are provided
;hree rollers 28, each having V-shaped periphery engag-
ing with the V-shaped annular groove 32’ on the outer
ting 32, as shown in FIGURES 1 and 2. While two of
said rollers 28 are journalled on stationary axes, one of
them, the roller 28, is supported by a lever 29 pivoted as
at 30 and biased against the peripheral V-shaped groove
32’ by means of a spring 31. The outer sheath 50’ of
the above mentioned Bowden wire 50, on the other end,
is supported by a bracket 37 formed on the annular sup-
‘porting frame 24. The end of the Bowden wire 50 has a
feed pawl 39 engaging with the ratchet teeth 33 on the
outer ring 32. By such arrangement, according to the
operation of the feed shaft 46, the cloth stretching ring
‘(consisting of the rings 32 and 34 united together) is
intermittently rotated through the action of the Bowden
wire 50. .

.. The operation of the device according to this inven-
tion is as follows: When the sewing machine equipped
with the ‘above mentioned mechanism is put into opera-
tion, the ratchet wheel 8 as well as the cloth stretching
‘ring 32 having the ratchet wheel 33 are rotated intermit-
tently, the stretched cloth 35 is automatically displaced
relative to the center of the needle 36 along the path pro-
duced by a combination of the above mentioned two
kinds of rotation, so that a geometrical pattern of em-
broidery stitching may be produced. It will be noted that
the pattern of stitch may be varied nearly indefinitely
by varying the speed of rotation of each ratchet wheel
'or by varying the ratio of rotation of the ratchet wheels
‘to each other, and/or by varying the stroke of the con-
necting rod 25, and/or by varying the position of the
pin 18’ by displacement in the transverse or longitudinal
direction.

It is to be understood that while the present inven-
tion may be applied to the ordinary type sewing machine
for straight stitching, it may similarly be applied to the
existing type of zigzag sewing machines.
~ In the modified form of the device shown in FIGURES
5 to 7, the annular supporting frame 124 has a connect-
ing bar 125 having an extension bar 112 adjustably con-
‘nected therewith by means of a slot 112’ and a screw stud
123.. A pin 111 on the free end of said extension arm
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is inserted into one of a plurality of holes 110 formed in -

a toothed wheel 168 at different radial distances, except- !

ing one arranged in the center of the wheel 108. 102
is a rod oscillatably mounted around a pivot 103 adapted
to be actuated by means of a cam (not shown) mounted
on the upper shaft or a crank which is found in the or-
dinary sewing machine for household wuse.
mounted on and secured to said oscillating rod 102, there
is a slide block 104, on which a driving fork having two
pawls 106 and 106’ is pivotably mounted as at 107. A
switching lever 161 is pivotally mounted on said fork as at
162, and the long arm of said lever 161 is connected by
means of a spring 163 to a pin 164 on the slide block
104.. While in the position shown in FIGURE 5 the
upper pawl 106 is in engagement with a tooth of the
toothed wheel, when the switching lever 161 is turned
clockwise so as to bring the line of action of the spring
163 to the opposite side of the straight line connecting the
pivot 162 and the pin 164 said pawl 106 is disengaged
and the other pawl 106° will be brought into engagement
with a tooth of the toothed wheel as shown in FIGURE
6. By such arrrangement the rotation of the toothed
wheel 108 will be reversed. Said reversal of the direction
of rotation of the toothed wheel 108 will result in sub-
stantial change of the pattern of embroidery stitching, as
will be hereinafter described.

The connecting bar 125 is provided with a slot with
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which a stepped screw stud 118 snugly fits, and said stud
118 is screwed into one of a plurality of screw threaded
holes 165 formed in the bed of the sewing machine.

Rotatably mounted upon the annular supporting frame
124, there is a cloth stretching ring frame consisting of an
outer ring 132 and an inner ring (not shown) substan-
tially similar to that shown in FIGURE 4a. The outer
ring 132 is provided with the rim having peripheral
ratchet teeth 133 and is embraced by three ears 128 fixed
to the frame 124. A lever 166 is pivoted as at 167 in an
extension of the annular supporting frame 124. One
end of the Bowden wire 150 (similar to the Bowden wire
50 shown in FIGURE 1) is connected to one arm of
said lever 166, and a feed pawl 139 is connected to the
other arm of lever 166. The pawl 139 is pulled by a
spring 168 so that it is normally held in engagement with
the teeth of the ratchet wheel 133. Spring 169 tends
to turn the lever 166 in the clockwise direction. It will
be noted that by reciprocal movement of the Bowden
wire 150 by virtue of the operation of the feed shaft of
the sewing machine, the cloth stretching ring 132 is in-
termittently rotated in the direction of arrow.

When the sewing machine equipped with the above
mentioned mechanism is put into operation, the needle
partakes a stitching operation as usual. According to
this invention, the toothed wheel 108 as well as the cloth
stretching ring 132 are rotated intermittently. By rota-
tion of the toothed wheel 108, the annular supporting
frame 124 is oscillated about the axis 118 and moved in
the transverse and longitudinal directions relative to the
‘bed of the sewing machine, producing thereby various
movement of -the cloth stretched on the ring 132 to pro-
duce a predetermined pattern of embroidery stitching,
varying in accordance with the various combinations of
five-variable factors, i.e. predetermined speed of rotation
of the ring 132, the position of the axis 118, the speed
of rotation of the toothed wheel 108, the distance between
the axis 118 and the axis of the toothed wheel 108. On
experiments, it has been found that substantially indefinite
numbers of patterns may be produced without the neces-
sity of interchanging any part of the mechanism. It is
believed that more than twenty thousand kinds of patterns
may be obtained according to this invention. Four pat-
terns a, b, ¢, and d are shown in FIGURE 9 by way of
example. The pattern a having inwardly looped trace
has been obtained when the toothed wheel 108 is rotated
in anti-clockwise direction as shown in FIGURE 5, and
the pattern b having outwardly looped trace has been ob-
tained when the toothed wheel 108 is rotated in the clock-
wise direction as shown in FIGURE 6.

While the patterns ¢ and b are composed solely of
curved lines, other pattern composed of or containing
straight lines, such as for instance patterns ¢ and d in
FIGURE 9, may also be obtained by slightly modifying
the mechanism as shown in FIGURE 8. In this modi-
fication, the toothed wheel 108 is provided with an in-
terchangeable cam 170, against which a finger 171 formed
on the free end of the connecting bar 125 engages. The
stepped screw stud 118 is inserted into one of a plu-
rality of holes 172 formed in the connecting bar 125, so
that the sliding movement of the bar in the longitudinal
direction is prevented, allowing only the oscillating move-
ment around the axis 118.

From the foregoing, it will be seen that according to
this invention the cloth stretching ring frame is intermit-
tently rotated at varying speed utilizing the adjustable
cloth feed mechanism, and that the said cloth stretching
ring frame is oscillated about the axis outside of the
ring by means of the adjustable toothed wheel con-
trolled from. the driving or lower shaft, both said adjust-
able cloth feed mechanism and the driving or lower
shaft being usually provided in the existing sewing ma-
chine for household use, and that by varying the speed
of rotation of said cloth stretching ring frame, and/or
of the adjustable toothed wheel, and/or varying the
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éffective length of “the conmecting bar connecting the
cloth stretching ring frame and the adjustable toothed
wheel, and/or by varying the position of said axis of
oscillation of said commecting bar, it is possible to obtain
innumerable -different ‘patterns of embroidery stitch, and
that the mechanism may be readily handled by those un-
skilled in the art.

What T claim is:

1. In a sewing machine having a reciprocably -driven
needle, a bed and a rotatably driven shaft, an attach-
ment for automatically effecting variable embroidery
stitching comprising, a cloth-stretching ring disposed for
movement substantially transversely to a path of travel
of the needle, said ring having peripheral angularly spaced
ratchet teeth, an annular support frame rotatably sup-
porting said ring and movable relative to the bed, means
to impart intermittent rotation to said ring comprising
a pawl operable to intermittently -engage said ratchet
teeth to rotate said ring stepwise, and attachable means
cooperative with said driven shaft for intermittently ac-
tuating said pawl thereby to impart periodic, stepwise
rotation to said cloth-stretching ring, means operable in
cooperation with said rotation imparting means to vary
the position of said ring relative to the path of travel
of said meedle to position the cloth in position for em-
broidering a predetermined pattern thereon comprising,
means to impart periodic oscillatory motion to said ‘sup-
port frame in timed relationship with rotation of said
ring, a ratchet wheel mounted on said bed spaced from
said frame, an extension on said frame eccentrically,
operably connected to said ratchet wheel, means provid-
ing a pivot selectively positionable in different positions
on said bed about which said extension pivots in opera-
tion, and means to impart periodic, stepwise rotation to
said ratchet wheel.

2. In a sewing machine having a reciprocably driven
needle, a bed and a rotatably driven shaft, an attachment
for automatically effecting variable-embroidery stitching
comprising, a cloth-stretching ring disposed for move-
ment substantially transversely to a path of travel of the
needle, said ring having peripheral angularly spaced
ratchet teeth, an annular support frame rotatably sup-
porting said ring and movable relative to the bed, means
to impart intermittent rotation to said ring comprising
a pawl operable to intermittently engage said ratchet
teeth to rotate said ring stepwise, and attachable means
cooperative with said driven shaft for intermittently ac-
tuating said pawl thereby to impart periodic, stepwise
rotation to said cloth-stretching ring, means operable
in cooperation with said rotation imparting means to
vary the position of said ring relative to the path of travel
of said needle to position the cloth in position for em-
broidering a predetermined pattern thereon comprising,
means to impart periodic motion to said support frame
in timed relationship with rotation of said ring, a ratchet
wheel mounted on said bed spaced from said frame, an
extension on said frame eccentrically, operably connected
to said ratchet wheel, a stationary pivot on said bed
about which said extension pivots, means to impart peri-
odic, step-wise rotation to said ratchet wheel and means
to connect the extension to the ratchet wheel at different
radial distances from the center of the wheel.

3. In a sewing machine having a reciprocably driven
needle, a bed and a rotatably driven shaft, an attach-
ment for automatically effecting variable embroidery
stitching comprising; a cloth-stretching ring disposed for
movement substantially transversely to a path of travel
of the needle, said ring having peripheral angularly
spaced ratchet teeth, an annular support frame rotatably
supporting said ring and movable relative to the bed,
means to impart intermittent rotation to said ring com-
prising a pawl operable to intermittently engage said
ratchet teeth to rotate said ring step-wise, and attachable
means cooperative with said driven shaft for intermit-
tently actuating said pawl thereby to impart periodic, step-
wise rotation to said cloth-stretching ring, means operable
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in cooperation with said rotation imparting meats to
vary the position of said ring relative to the path of travel
of said needle to position the cloth in pesition for em-
broidering a predetermined pattern thereon comprising,
means to impart oscillatory periodic motion to said sup-
port frame in timed relationship with rotation -of said
ring, a ratchet wheel mounted on said bed spaced from
said frame, an extension on said frame eccentrically, op-
erably connected to said ratchet wheel, a stationary pivot
on said bed about which said extension pivots, means to
impart periodic, step-wise rotation to said ratchet wheel,
and a cam on said wheel operably engaged by said exten-
sion for imparting periodic oscillatory motion to said
frame, )

4. In a sewing machine having a reciprocably driven
needle, a bed and a rotatably driven shaft, an attachment
for automatically effecting variable embroidery stitching
comprising, a cloth-stretching ring disposed for movement
substantially transversely to a path of travel of the needle,
said ring having peripheral angularly spaced ratchet teeth,
an annular support frame rotatably supporting said -ting
and movable relative to the bed, means to impart inter-
mittent rotation to said ring comprising a pawl operable
to intermittently engage said ratchet tecth to rotate said
ring step-wise, and attachable means cooperative -with
said driven shaft for intermittently actuating said pawl
thereby to dmpart periodic, step-wise rotation to said
cloth-stretching ring, means operable in cooperation with
said rotation imparting means to vary the position of said
ring relative to the path of travel of said needle to posi-
tion the cloth in position for embroidering a predeter-
mined pattern thereon comprising, means to impart
periodic oscillatory motion to said support frame in timed
relationship with rotation of said ring, a ratchet wheel
mounted on said bed spaced from said frame, an ex-
tension on said frame eccentrically connected to said
ratchet wheel, a stationary pivot on said bed about which
said extension pivots, means to impart periodic, step-
wise rotation to said ratchet wheel, and said extension
having means to vary the length thereof. )

5. In a sewing machine having a reciprocably driven
needle, a bed and a rotatably driven shaft, an attachment
for automatically effecting variable embroidery stitching
comprising, a cloth-stretching ring disposed for movement
substantially transversely to a path of travel of the needle,
said ring having peripheral angularly spaced ratchet teeth,
an annular support frame rotatably supporting said ring
and movable relative to the bed, means to impart inter-
mittent rotation to said ring comprising a pawl operable
to intermittently engage said ratchet teeth to rotate said
ring step-wise, and attachable means cooperative with
said driven shaft for intermittently actuating said pawl
thereby to impart periodic, step-wise rotation to said cloth-
stretching ring, means operable in cooperation with said
rotation imparting means to vary the position of said
ring relative to the path of travel of said needle to posi-
tion the cloth in position for embroidering a predeter-
mined pattern thereon comprising means to impart period-
ic oscillatory motion to said support frame in timed rela-
tionship with rotation of said ring, a ratchet wheel mount-
ed on said bed spaced from said frame, an extension on
said frame eccentrically connected to said ratchet wheel,
a stationary pivot on said bed about which said exten-
sion pivots, means to impart periodic, step-wise rotation
to said ratchet wheel, and including means. operable to
impart rotation to said ratchet wheel alternatively in op-
posite. directions.

6. In a sewing machine having a reciprocably driven
needle, a bed provided with a plurality of holes and a
rotatably driven shaft, an attachment for automatical-
ly effecting variable embroidering stitching comprising,
a cloth-stretching ring disposed for movement substan-
tially transversely to a path of travel of the needle, said
ring having peripheral angularly spaced ratchet teeth, an
annular support frame rotatably supporting said ring and
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movable relative to the bed, means to impart intermit-
tent rotation to said ring comprising a pawl operable to
intermittently engage said ratchet teeth to rotate said ring
stepwise, and attachable means cooperative with said
driven shaft for intermittently actuating said pawl thereby
to impart periodic, stepwise rotation to said cloth-stretch-
ing ring, means operable in cooperation with said rota-
tion imparting means to vary the position of said ring
relative to the path of travel of said needle to position
the cloth in position for embroidering a predetermined
pattern thereon comprising, means to impart periodic
oscillatory motion to said support frame in timed rela-
tionship with rotation of said ring, a ratchet wheel mount-
ed on said bed spaced from said frame, an extension on
said frame eccentrically connected to said ratchet wheel
and having a plurality of spaced holes, a stationary pivot
on said bed about which said extension pivots, insertable
in the extension holes individually and in selected individ-
ual holes in the bed and, means to impart periodic, step-
wise rotation to said ratchet wheel.

7. In a sewing machine having a reciprocably driven
needle, a bed, and a rotatably driven shaft, an attach-
ment for automatically effecting variable embroidery
stitching comprising, a cloth-stretching ring disposed- for
movement substantially transversely to -a path of travel
of the needle, said ring having peripheral angularly spaced
ratchet teeth, an annular support frame rotatably support-
ing said ring and movable relative to the bed, means to
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impart intermittent rotation to said ring comprising a
pawl operable to intermittently engage said ratchet teeth
to rotate said ring step-wise, and attachable means co-
operative with said driven shaft for intermittently actuat-
ing said pawl thereby to impart periodic step-wise rota-
tion to said cloth-stretching ring, means operable in co-
operation with said rotation imparting means to vary
the position of said ring relative to the path of travel
of said needle to position the cloth in position for em-
broidering a predetermined pattern thereon comprising,
means to impart periodic oscillatory motion to said sup-
port frame in timed relationship with rotation of said
ring, a ratchet wheel mounted on said bed spaced from
said frame, an extension on said frame eccentrically, op-
erably connected to said ratchet wheel, means providing
a pivot stationary in operation on said bed about which
said extension pivots, means for selectively moving the
position of said pivot, and means to impart periodic, step-
wise rotation to said ratchet wheel.
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