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ABSTRACT OF THE DISCLOSURE ’

During each zigzag stitch of a sewing machine, the
fabric feed of the machine is automatically cyclically set
to forward and rearward feeding so that composite
stitches result whose ornamental outline depends on the
pattern cam controlling the transverse oscillations of the
needle bar assembly, and also on the cyclical variation of
forward and rearward feeding. A knob is provided for
adjusting the device manually between a condition in
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feed control means is connected with the adjusting mem-
ber and has three positions. In the first position, the ad-
justing member is cyclically moved equal distance in the
opposite directions out of the netural position so that
the same forward and rearward feeding takes place. In
the second position, the adjusting member is moved a
greater distance in the direction for forward feeding than
in the direction for rearward feeding. In the third position,
the adjusting position is moved a greater distance in the
direction for rearward feeding than in the direction for
forward feeding. Manually operating means are provided
for setting the control means between the first, second
and third positions, so that the shape of the produced
composite stitch can be influenced in accordance with the
desired outline of the stitch which will be spread in longi-
tudinal direction when forward feeding prevails, and will
have a tendency to be looped when rearward feeding pre-

- vails.
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which forward feeding is greater than rearward feeding, .
and another condition in which rearward feeding is greater -

than forward feeding for further influencing the shape
of the produced composite stitches.

BACKGROUND OF THE INVENTION

The present invention is concerned with an ornamental
zigzag sewing machine having pattern cams for producing
ornamental stitches of different shape, and also feeding
means which are settable to positions for forward and
rearward feeding.

It is known to reverse the feeding of the fabric during
the making of a zigzag stitch, but in the construction of
the prior art, certain composite stitches are produced by a
pattern cam and by reversing of the feeding, and it is not
possible to select a respective stitch without reversal of
feeding. This results in a limited number of ornamental
stitches selected by the same dial knob carrying corre-
sponding indicia.

SUMMARY OF THE INVENTION

It is one object of the invention to provide an orna-
mental zigzag sewing machine capable of making a
wide variety of composite ornamental stitches whose shape
is influenced by a pattern cam and by the fabric feeding
means of the machine.

Another object of the: invention is to provide an auto-
matic cyclical setting of the feeding means to forward and
rearward feeding during the making of a zigzag stitch by
the needle bar assembly.

Another object of the invention is to provide manually
operated means for increasing the effect of the forward
feeding, or of the rearward feeding, respectively, to differ-
ent degrees during the making of an ornamental com-
posite stitch.

With these objects in view, one embodiment of the in-
vention comprises a needle bar assembly which is opera-
tively connected to a pattern cam shaft to be oscillated
for producing zigzag stitches, drive means, a feed ad-
justing device for reversing and varying the feeding speed
of the machine, and automatic feed control means driven
from the drive means and connected with the feed ad-
justing device for cyclically setting the same to forward
and rearward feeding during each stitch made by the
needle bar assembly.

In the preferred embodiment of the invention, the feed
adjusting device includes an adjusting member movable
from a central neutral position in opposite directions for
forward and rearward feeding, respectively. The automatic
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In the preferred embodiment of the invention, the
manually operated means includes a knob, a shaft, and a
cam carried by the shaft and supporting a control lever of
the automatic feed control means for oscillation about a
fulcrum whose position depends on the angular displace-
ment of the manually operated cam on which the control
lever is supported. The control lever is operatively con-
nected to the adjusting member of the feed adjusting de-
vice.

In the construction of the present invention, a first
dial is provided for setting the machine to different
ornamental stitches which are indicated on the dial. A
second dial is provided for setting the machine to three
different feeding conditions, as explained above. By opera-
tion of both dials, a great number of different stitches
can be produced, and the shape of the stitches can be
selected by the operator by longitudinally expanding or
contracting the outline of the basic stitch produced by a
pattern cam of the machine.

The novel features which are considered as character-
istic for the invention are set forth in particular in the ap-
pended claims. The invention itself, however, both as to
its construction and its method of operation, together
with additional objects and advantages thereof, will be
best understood from the following description of specific
embodiments when read in connection with the accom-
panying drawing.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a front view illustrating a sewing machine
provided with a feed changing device according to the
invention;

TIG. 2 is a fragmentary perspective exploded view
illustrating the feed changing device;

FIG. 3 is a fragmentary elevation illustrating the de-
vice in one operational position;

FIG. 4 is an elevation illustrating the device in an-
other operational position;

FIG. 5 is a plan view of the device shown in FIGS.

- 3 and 4;
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FIG. 6 is a fragmentary sectional view taken on line
VI—VI in FIG. 3;

FIG. 7 is a side elevation illustrating a feed adjusting
device, and being partially in section;

FIG. 8 is a cross-sectional view illustrating manually
operated means used in the feed changing device of
FIGS. 2 to 6, and also serving for controlling a batton
hole stitching mechanism;

" FIG. 9 is a front view illustrating the knob and dial
for manually setting the feeding device, and also serving
for controlling the button hole stitching device; and

FIG. 10 comprises a first view 10A illustrating a stand-
ard zigzag stitch, a view 10B illustrating a composite
stitch with the feed adjsuting device in a neutral posi-
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tion, a view 10C in which the forward feed prevails, and
a view 10D in which the rearward feed prevails.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The device is attached to the inside of a housing frame
21 shown in FIG. 1 and is composed of automatic feeder
cam 1, its cam follower 2, automatic feeder adjusting
plate 3, pattern feeder adjusting arm 4, feeder control
lever 5 as shown in FIG. 2. The automatic feeding cam
1 is carried by shaft 17 which is parallel to the main drive
shaft 16 of the frame together with the numerous pat-
tern cams (not illustrated). Main drive shaft 1C has a
worm gear 22 driving worm gears 23, 25 with intermedi-
ate shaft 24, and through gear 25, worm gear 26 on cam
shaft 17 so that automatic feed control cam 1 is rotated.
Furthermore, the automatic feeding follower 2 is mounted
on the follower shaft 18 at the fulcrum 2C in order to
oscillate freely. The follower shaft 18 is mounted on
the supporting structure 34 (see FIG. 8) of the housing
frame 21 parallel to cam shaft 17 so that it cooperates
with the feeder control cam 1. At both ends of the fol-
lower 2, the pawl portion 2A and 2B are formed, and
by the spring 15 wound on the follower shaft 18, one
pawl portion is pushed against the pressure receiving
portion 3C of the adjusting plate 3 at all times.

As for the automatic feeding adjustment plate 3, and
the pattern feeding adjustment arm 4, one portion of each
end 3A, 4A is fixed to the shaft 19 inserted into the
bearing 27 attached to the housing frame 21. The holes
3B, 4B are connected with joining screw 20 so that an
adjustment will be possible and an integrated movement
can be obtained. One portion of the adjustment plate 3
is bent to be the pressure receiving projection 3C for the
above mentioned pawl portion 2B. Furthermore, the ad-
justment arm 4 has a pin 4C at the other end. The bore
SA of the control lever 5 receives the pivot 50 inserted
into the connecting hole 8A of the button hole feed ad-
justing arm 8. Furthermore, in the connecting hole 5B
a roller 6 is mounted with attaching element 51, and at
the tip of the above mentioned pin 4C, the engaging por-
tion 5C is located. The aforementioned button hole feed
adjusting arm 8 is mounted on the frame 21 on the sup-
porting shaft 28 by means of a hub forming a fulcrum
8B. At the lower middle portion, a protrusion 8C for
the button hole cam is formed and at the other end,
there is a bent portion 8D connected to the adjusting rod
9 and through the said adjusting rod 9 to the feed adjust-
ing device 10. At the top of the said adjusting rod 9, the
feeder adjusting spring 11 is mounted on the attaching
rod 29 and has a spherical portion 30 abutting portion
8D of arm 8. At the connecting portion of the adjusting
device below, a tension spring 32 is attached with the fix-
ing element 52 to the attaching portion 54 of the feeder
adjusting member 1§ passing through slot 53 of the rod
9. Furthermore, adjusting cam 7 which is made to act
on the above-mentioned roller 6 of control lever 5 is car-
ried by dial shaft 14 which has outside of the frame 21,
the feeder dial knob 13 as indicated in FIG. 1, FIG. 2,
FIG. 8 and FIG. 9. The said feeder dial knob 13 has on
the surface the feeder indicia 13A, the button hole sym-
bols 13B and the “OFF” symbol 13C as shown in FIG.
9, and also serves for controlling the button hole sewing
operation.

In FIG. 1, 12 is the pattern dial knob, and the feeder
dial knob 13 mentioned above will be placed nearby on
housing frame 21. Then by turning knob 12 until one
of the pattern symbols 12A coincides with the index mark
31, the respective follower (not shown) can be selected
to engage a pattern selecting cam of a cam drum, and it
is a well known fact that by pressing against this, the
selected pattern can be stitched by needle bar assembly
33. Furthermore, as for the actual structure for perform-
ing the button hole stitching, a button hole feeder cam 48,
see FIGS. 3, 4, 8, will be made to contact the button hole
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feed adjusting arm 8. Furthermore, on the dial knob shaft
14, the button hole amplitude adjusting cam 47 is fixed
as shown in FIG. 8, and the button hole adjusting arm
40 and the adjusting arm 39 will be made to come into
contact with the said cam 47. Furthermore, another posi-
tion adjusting arm 43 and amplitude adjusting arm 41 are
provided as shown in FIG. 8. By turning the dial 13, and
operating it so that the button hole symbol 13B will co-
incide with the index mark 15, the buiton hole amplitude
adjusting cam 47 will turn, and the follower cam 37 will
be adjusted and operated via the pin 40A on the adjusting
arm 4@, the button hole adjusting arm 39 and the position
adjusting arm 43, At the same time, the above mentioned
feeder adjusting cam 48 will be operated, and by the feed-
er adjusting arm 8, the feeder adjusting device 10 will op-
erate to form the button hole. It is made so that the lateral
stitches on the left and right and the bar tack siitches at
the ends of the lateral stitches will be formed. The auto-
matic feed reversal during the making of the lateral rows
of button hole stitches is not an object of the invention. The
device is operated as follows. The dial knob 13 which is
also employed for the sewing of the button hole in the
above-mentioned operation is turned out of the button
hole position 13B so that the feeder symbol 13A will be
located at the top, and coincide it with index mark 35.
Then, as shown in FIG. 3, the roller 6 of the control
lever § will be raised by manually operated cam 7 to an
operative position. By locating the “OFF” symbol 13C at
the top position, coinciding with the index 35, the cam 7
will turn to the position shown in FIG. 4, in which the
minimum radius portion of cam 7 is in contact with roller
6 which will be lowered, as compared with the position
of FIG. 3. However, if dial knob 13 is turned to indicia
13A, roller 6 is made to rise by cam 7 as shown in FIG. 3,
and the control lever 5 will be angularly adjusted about
the pivot point 50, 5A of the adjusting arm 8 which is
held down by spring 32 while fulcrum member 51 and
the contact portion 5C will be pushed up, the pin 4C of
the adjusting arm 4 will also be pushed up, and the ad-
justing plate 3 which moves with said adjusting arm 4 is
pushed upwards and turned, and the pressure contact pro-
jection 3C will push up the pawl portion 2B of the fol-
lower 2 against the spring 15 mounted on the follower
shaft 18. Consequently, the other pawl portion 2A which
was spaced from feed control cam 1 in the position of
FIG. 3, will be put into contact with the automatic feed
control cam 1 and an oscillatory motion will be trans-
mitted by pin 4C to portion 5C of control lever 5. Since
the pressure exerted on control lever 5 cannot displace
cam 7, the same acts as a supporting fulcrum, and con-
nector pivot 50 oscillates opposite to portion 5C of con-
trol lever 5 to cyclically raise portion 8D of adjusting
arm 8.

As shown in FIG. 4, if the minimum radius portion
of the cam 7 is put into contact with the roller 6, the pawl
portion 2B of the follower 2 will be pulled down by the
spring 15 via the mechanism outlined above, and the pawl
portion 2A will be released from the feeder cam 1, but
if the device is set to the position of FIG. 3, super stitch
patterns can be made. The main drive shaft 16 revolves
and the speed of revolution of cam shaft 17 is reduced by
gear train 22-26. With the device set to the position of
FIG. 3, the surface of portion 3C of the pattern feeder ad-
justing plate 3 is made to move vertically by the follower
2, and this movement is transmitted to the pattern feeder
contro] lever 5 via the adjusting arm 4 and pin 4C. There-
fore, the said feeder control lever 5 will oscillate with the
roller 6 resting on cam 7 as the fulecrum. The oscillation
is transmitted to the adjusting arm 8 by the pivot 50, and
adjusting rod 9 will perform a vertical reciprocating move-
ment lifting pin 52 against. tension spring 32 from the
lower end of slot 53 and oscillating adjustment member
19 of the above-mentioned feed adjusting mechanism. In
this way, there will be a change in the angular position of
the feed adjusting member 10. Thus, by the change in the
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feed adjusting member 10, the feed is changed betwee
forward and rearward feed and composite stitch patterns
are formed. ) )

The adjusting device 10 is normally set in the direction
for forward feed by the tension spring 32 and if it is
pulled up by the adjusting rod 9, it will be set in the
direction for rearward feed. The safety spring 11 located
at the top of the adjusting rod will be compressed when
excessive load is exerted on rod 9 in order to prevent
damage to the mechanism if the feeding mechanism is
blocked. o

In the above-mentioned manner, in case of using this
invention, besides the amplitude change and the forward
feed of conventional zigzag sewing machines; the sewing
of super stitch patterns by automatic changes in the feed
of the fabric can be effected ‘in addition to the stitch pat-
tern, produced by the needle bar assembly. By the opera-
tion of the dial 12 for the known pattern selecting mecha-
nism, a certain follower, not shown, is placed in close
contact with the selected cam on cam shaft 17. For in:
stance, after selecting a certain pattern such as that shown
in FIG. 10A, if the sewing machine is driven in this
state, only forward stitches will be made in the direction
of the arrows, but if the present invéntion is employed
and the feed dial 13 is operated so that the standard “S”
of the feed symbol 13A coincides with the index 35, the
automatic cyclical feed adjustment by feeder cam 1 for
equal alternate forward and rearward feeding is obtained,
and the above-mentioned pattern of FIG. 10A will change
and become a super pattern as shown in FIG. 10B in
which equal forward and rearward feeding movements
alternate after each stitch as indicated by single and
double arrows.

When knob 13 is in the position S, cam 7 is in a “neu-
tral” position in which the oscillation of control lever 5
produces equal forward and rearward alternating feed
movements. If the plus (4) side symbol of the feeder
indicia 13A is selected in this state, and the forward feed-
ing is large, the rearward feeding will become small.
The FIG. 10B pattern is changed as shown in 10C. The
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not the pattern dial 12 is used, the pattern dial can be
provided with the greatest possible number of pattern
indicia, and in addition to this, by making fine adjust-
ments of dial knob 13 to the plus side or minus side, an
even.greater variety of patterns can be obtained by dis-
tortion of the basic stitch. Furthermore, at the same
time, inaccuracy of the stitches caused by wear and other
reasons can be corrected as required, and accurate pat-
tern can be maintained at all times.

By turning dial knob 12, a selected pattern cam, not
shown, can be rendered operative to oscillate a cam fol-
lower which controls the zigzag movement of the needle
bar assembly 33, as is well known to those skilled in the
art. When dial 13 is placed in the position “OFF,” with
indicia 13C located opposite index mark 35, the stitch
produced by the respective pattern cam is made, for ex-
ample, the stitch shown in FIG. 10A, since eccentric
cam 7 holds control lever 5 and thereby cam follower
means 2, 3, 4, 4C in an inoperative position in which
feed control cam .1 does not operate cam follower 2.
When dial knob 13 is turned to the position S, the cam
follower means 2, 3, 4, 5 become operative and feed
adjusting arm 8 is oscillated by control lever 5 through
connector 50 to oscillate the feed adjusting member 10
equal distances in the directions for forward and rear-
ward feeding so that a symmetrical modificaion of the
stitch is obtained, as shown for the plain zigzag stitch in
FIG. 10B. When dial knob 13 is either turned in the
plus direction for increasing the forward feed, or in the
minus direction for reducing the forward feed as com-
pared with the rearward feed, the composite stitch of

- FIG. 10B is spread out in longitudinal direction as shown
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in FIG. 10C, or pushed together to interloop as shown

in FIG. 10D. :
However, if the stitch pattern of FIG. 10B is desired,

and due to wear of the parts a perhaps less distorted

- stitch pattern resembling stitch patterns 10C or 10D

40

degree of this change is determined by the plus (4) .

side reading of the dial 13. On the contrary, if the minus
(—) side of the feeding indicia 13A is selected, the for-
ward feed amount will become less than in the neutral
position “S,” and the reverse movement will become
great. Consequently, the stitches will - partially overlap
and the pattern of FIG. 10B will be changed as shown
in FIG. 10D, which is drawn to a larger scale than
FIGS. 10A to 10C. The relative adjustment between the
forward and rearward feeding is due to the fact that the
position of the fulcurm of control lever 5 is shifted when
cam 7 is angularly displaced a small positive or negative
angle out of the “neutral” position of FIG. 3, since the
displacement of the fulcrum changes the ratio of the
lever arms of control lever 5. The shape of the composite
stitch pattern’can’be adjusted by making fine adjustments
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of the feeder dial 13 on the plus side and minus sides,

and by manually changing the angular position of cam
7 continuously. By doing so, a large variety of modified
stitches can be accomplished. The contact pressure- to-
wards the cam is generally great. Therefore, the slightest
displacement of the follower 2 which may wear out, can
be adjusted and compensated. In case the standard stitches
as shown in FIG. 10B are desired, by making adjustments
for the displacement or distortion caused by wear or
other reasons, undesired pattern deformations such as
those shown in FIGS. 10C and 10D can be prevented
adequately.

As mentioned above, by this invention the feeding
speed can be adjusted by utilizing the button hole stitch-
ing dial 13, and so-called super stitches can be formed.
Thus, the composition of modified stitches is compara-
tively simple, and the operation is easy which is one of
the characteristics of this invention. Furthermore, since
a separate dial preferably the buton hole dial 13, and
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is obtained, an adjustment of knob 13C out of its neutral
position will obtain a correction and the desired stitch
pattern shown in FIG. 10B. '

The indicia 13A and 13C for varying the automatic
feed adjustment are provided on knob 13 which also
serves for setting the machine in a known manner to
button hole stitching operations, but this is only due to
the desirability of providing as few knobs as possible.
The control of the buton hole stitches by a dial could
be made independently of the control of the forward and
rearward feed for the purposes of the present invention.
However, the preferred embodiment of the present in-
vention provides a particularly simple structure since
the feed adjusting arm 8 is not only used for reversing
the feed on the two sides of a button hole, but also for
distorting the pattern stitches in accordance with the
present invention while the button hole mechanism is
not used. '

1 claim: .

1. A zigzag sewing machine comprising, in combina-
tion, 2 needle bar assembly; a pattern cam means for
oscillating said needle bar assembly to make consecutive
groups of zigzag stitches; drive means for driving said
pattern cam means; a feed device for feeding a fabric for-
wardly during at least one, and rearwardly during at least
one of said zigzag stitches of each of said group of zig-
zag stitches; and means including 2 control member for
adjusting said feed device so as to adjust the distance the
fabric is fed during at least one of said zigzag stitches of
each of said group of zigzag stitches; and manually oper-
ated means including a part defining a fulcrum and sup-
porting said control member for pivotal movement about
said part and being manually controlled to displace the
fulcrum relative to said control member for adjusting the
ratio of the distances which the fabric is fed in forward
and rearward directions during each zigzag stitch.

2. A zigzag sewing machine, comprising, in combina-
tion, a needle bar assembly; a pattern cam means for
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oscillating said needle bar assembly to make consecutive
groups of zigzag stitches; drive means for driving said
pattern cam means; a feed device for feeding a fabric un-
der said needle bar assembly forwardly during at least one
of said stitches and rearwardly during at least one of said
stitches of said group of zigzag stitches; adjusting means
movable from a central neutral position in opposite di~
rections for setting said feed device to forward and rear=
ward feeding; and automatic feed control means driven
from said drive means and connected with said adjusting
means for cyclically setting said feed device to forward
and rearward feeding while said needle bar assembly
makes successive stitches of said groups of zigzag stitches,
said automatic feed control means including a control
member connected with said adjusting means and having a
first position for cyclically moving said adjusting means
equal distances in said opposite directions out of said
neutral position so that the same forward and rearward
feeding takes place, a second position for cyclically mov-
ing said adjusting means a greater distance in the direc-
tion for forward feeding than in the direction for rear-
ward feeding, and a third position for cyclically moving
said adjusting means a greater distance in the direction for
rearward feeding than in the direction for forward feed-
ing; and manually operated means for setting said con-
trol member between said first, second and third positions,
and including a part for supporting said control member
for pivotal movement about a fulcrum and being manu-
ally controlled to displace the fulcrum of said control
member so that the same is set to said first, second and
third positions.

3. A sewing machine as claimed in claim 2 wherein
said manually operated means includes a knob and a
knob shaft secured to said knob, and wherein said part
is a cam secured to said knob shaft and having cam lobes
of different height for supporting said control member for
pivotal movement in said first, second and third positions.

4. A sewing machine as clalmed in claim 2 wherein said
automatic feed control means include a rotary feed con-
trol cam driven from said drive means, and oscillatory
cam follower means cooperating with said control cam
and connected with said control member for oscillating
the same about said fulcrum.

5. A sewing machine as claimed in claim 4 wherein
said cam follower means include a cam follower cooper-
ating with said control cam, and lever means mounted
for pivotal movement and having a first portion engaged
by said cam follower so that said lever means are oscil-
lated, and a second portion in contact with said control
member for oscillating the same.

6. A sewing machine as claimed in claim 5 wherein
said feed device includes biasing means for urging said
adjusting means to move in said direction for forward
feeding; and wherein said cam follower means are driven
by said feed control cam to urge said adjusting means
against said biasing means in said direction for rearward
feeding.

7. A sewing machine as claimed in claim 2 wherein
said manually operated means include a first knob hav-
ing indicia representing different forward and rearward
feeding speeds and the neutral position of said adjusting
means; and comprising a second knob having indicia for
indicating a plurality of different ornamental stitches
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adapted to be made by said needle bar assembly under the
control of said patern cam shaft so that by setting of said
first and second knobs to different indicia different com-
posite stitches are obtained.

8. A sewing machine as claimed in claim 2, wherein
said automatic feed control means include a feed control
cam driven from said drive means, cam follower means
cooperating with said feed control cam, and means con-
necting said cam follower means with said feed adjusting
means for setting the feed device to forward and rear-
ward feeding in accordance with the shape of said feed
control cam.

9. A zigzag sewing machine comprising, in combina-
tion, a needle bar assembly; pattern cam means for oscil-
lating said needle bar assembly to make consecutive zig-
zag stitches; drive means for driving said pattern cam
means; a feed device having first and second positions for
feeding a fabric under said needle bar assembly forwardly
and rearwardly, respectively, and including biasing means
for urging said feed device into said first position for for-
ward feeding; and automatic feed control means includ-
ing a feed cam means driven from said drive means, cam
follower means cooperating with said feed cam means,
and an oscillatory control member operated by said cam
follower means and connected with said feed device for
alternately setting said feed device to said first and second
positions for forward and rearward feeding, said control
member having a first position for setting said feed device
to feed a fabric equal distances in forward and rearward
directions, a second position setting said feed device for
feeding the fabric a greater distance in forward direction
than in rearward direction, and a third position setting
said feed device for feeding the fabric a greater distance
in rearward direction than in forward direction; and a
single manually operable member connected with said
control member and with said cam follower means, and
having first, second, and third positions for setting said
control member to said first, second, and third positions,
respectively, and a fourth position for separating said
cam follower means from said feed cam means so that
said control member does not oscillate for controlling
said feed device so that said feed device feeds the fabric

in said forward direction.
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10. A zigzag sewing machine as claimed in claim 9
wherein said manually operable member includes a knob
mounted for manual turning movement between said first,
second, third, and fourth positions.

11. A zigzag sewing machine as claimed in claim 110
wherein said knob has three additional positions for set-
ting said feed device to forward and rearward feeding, and
to non-feeding during the sewing of button holes.
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