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Tadao Hayashi and Muneo Ando, Nagoya, Japan, assign-
ors to Nikon Mishin Seizo Kabushiki Kaisha, Nagoya,
Japan, a corporation of Japan
Filed Nov. 12, 1959, Ser. No. 852,244
10 Claims. (CL 112-—158)

This invention relates to a structurally and functionally
improved sewing machine, and in its more specific aspects
aims to provide a mechanism capable of ready use by an
unskilled operator in order to produce stitching suitable
for the definition of a button hole.

It is a primary object of the invention to design a ma-
chine in which there will be present a grouping of mech-
anisms capable of being controlled by an unskilled opera-
tor so that a complete cycle of operations producing a
stitching outline defining a complete buttonhole will result
from the operation of a single manual control.

A further object is that of furnishing a mechanism of
this character which may be applied to an already exist-
ing machine, or else may be included in a machine at the
time of its manufacture; the mechanism embodying rel-
atively few and simple parts capable of economical pro-
duction and functioning over long periods of time with
freedom from all difficulties.

A still further object is that of designing a machine
in which the foregoing advantages will be included, and
which machine will also include controls which may be
manually and individually operated to govern the direc-
tion of movement of the material-feeding mechanism, as
well as the speed of such movement, the position of the
needle bar and its lateral movements as that bar is sub-
jected to the conventional reciprocatory motions for effect-
ing stitching.

With these and other objects in mind, reference is had
to the attached sheets of drawings illustrating practical em-
bodiments of the invention and in which:

FIG. 1 is a plan view of the machine, with certain of
the casing portions broken away to disclose underlying
constructions;

FIG. 2 is a partly sectional front view of the machine;

FIG. 3 is a similar view taken through one end of
the assembly;

FIG. 4 is a fragmentary sectional view taken along the
line indicated at 4 in FIG. 1;

FIG. 5 is a view corresponding to FIG. 4, but taken
along the line indicated at 5§ in FIG. 1;

FIG. 6 is a further similar view taken along the line 6
of FIG. 1;

FIG. 7 is a transverse sectional view in enlarged scale,
taken along the line indicated by the reference numeral 7
in FIG. 2;

FIG. 8 is a view similar to FIG. 4, but showing the
parts in different positions;

FIG. 9a is a partly sectional plan view of one detailed
assembly of the mechanism;

FIG. 95 is a similar view thereof with the parts occupy-
ing different positions;

FIG. 10q illustrates the manual contro]l and the asso-
ciated parts in section;

FIG. 10b corresponds to FIG. 10a, but shows the ele-
ments shifted to occupy different positions;

FIG. 11 is a fragmentary plan view of a mechanism of
alternative design;

FIG. 12 is a sectional side view taken along the line
12—12 in the direction of the arrows, as indicated in

FIG. 11;
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FIGS. 13 and 14 are views corresponding to FIG. 12,
but showing the elements of the mechanism occupying dif-
ferent positions;

FIG. 15 is a view similar to FIG. 7, but showing the
parts in different positions; and

FIG. 16, in g, b, ¢ and d, illustrates examples of button-
hole stitching which can be produced by means of the
present mechanism.

Referring primarily to FIGS. 1, 2 and 3, the numeral
26 indicates the base or bed of the machine, from one
end of which a standard or column 21 extends in an up-
ward direction. This is continued in the form of an arm
22 terminating in a head 23. The foregoing is, of course,
merely illustrative of a conventional design. Also in
accordance with standard practice, a rotary wheel 24
may extend from an end of the assembly at the upper
end of the column or standard 21. This wheel will con-
veniently include a pulley portion to receive a driving
belt (not shown). The upper end of the casing may be
closed by a cover plate 25. The machine will be addi-
tionally provided with other essential operating parts,
such as a thread take-up, a spool mounting thread guides,
etc. These have not been shown in the present draw-
ings, in that they do not form parts of the teachings
herein presented. .

A main drive shaft 26 is rotatably supported by ex-
tensions of the casing or a suitable frame 27 forming a
part of the machine. At its end, shaft 26 mounts a crank
plate 28. This supports an auxiliary crank 29. A link
39 has its upper end connected to crank 29, Its lower
end is connected, for example, by means of a collar 31
with needle bar 25. The connection between link 36,
crank 29 and collar 31 is such that the link is capable
of swinging movements axially of shaft 26 as well as
laterally of that shaft. A guide 32 supports bar 25 for
reciprocation. This guide is pivotally mounted as at
33. A spring 34 is supported adjacently and bears against
the guide in order to urge the latter in a direction counter-
clockwise around its pivot 33. A suitable thread take-
up mechanism 35 is conveniently operated by crank plate
28 through being secured to crank 29.

At its opposite end, drive shaft 26 supports the fly-
wheel 24. At a point short of that member it is pro-
vided with a crank portion 36 to which the upper end
of a connecting rod 37 is coupled. The latter extends
downwardly through housing 21 and is connected by
a crank 38 with a lower shaft 39 disposed below the
bed plate of the machine. This shaft is operatively cou-
pled to the feed lift rock shaft 46. Likewise, it is cou-
pled to drive the shaft mounting the oscillating loop
taker 41, which in conventional manner includes a hook
42 and a bobbin case 43. These are disposed adjacent
the zone of needle bar 25 within the bed of the machine
in accordance with conventional technique. Also housed
within this bed is a feed advance rock shaft 44. The
mechanism connected with this shaft in cooperation with
the feed lift mechanism driven by shaft 39 serves to
shift feed dog 43, in accordance with accepted practice.

In order to impart lateral movements to needle bar 25
in properly timed relationship to the reciprocations of
the needle, a link or connecting rod 46 has its lower end
extending into the head 23 of the housing and is piv-
otally secured, as at 47, to the needle bar guide. The
opposite end of this connecting rod extends into contact
with the base of a groove defined by a member 48 rock-
ingly supported as at 49. A spring 5¢ conveniently ex-
tends around the pin defining pivot 49 and acts against
member 48 in order to maintain the latter in contact
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with a cam 51. That cam is mounted by a shaft 52.
Secured to the shaft is a worm wheel 53 in engagement
with a worm 54 secured to drive shaft 26. Therefore,
with the rotation of that shaft, cam 51 will turn. Mem-
ber 48 will oscillate around its pivot 4%. Link 46, en-
gaging that member and being urged toward it by spring
34, will be reciprocated. Accordingly, carriage 32 will
be oscillated around its pivot 33 to cause needle bar 2§
to have lateral movements.

In order to provide for adjustment of the amplitude of
these movements, a manually shiftable knob 55 conven-
iently extends beyond the forward face of the casing.
This knob is mounted upon an arm supported by a pivot
86. The position of this arm may be shifted through a
considerable range, as defined by the slot shown in FIG. 2.
The range of this movement may be diminished or con-
fined to a desired zone conveniently by providing stop
members 57 movable by the operator to prevent shifting
of control 55 to either side of desired limits. Conven-
iently by means of a crank connected to move with the
arm mounting control 55, a link 88 is shifted upwardly
and downwardly within column 21. This is achieved by
having the lower ends of the link pivotally connected to
such crank arm. The upper end of link 58 is coupled to
the adjacent end of connecting rod 46. Therefore, as
link 58 is raised and lowered, the position of this end of
rod 46 will be moved farther away from or closer toward
the point of pivotal mounting 49 of rocking member 38.
The farther away rod 46 is shifted, the greater will be its
range of reciprocation. The closer the end of this rod
approaches pivot 49, the less will be amount of the
reciprocation,.

Connected to rock shaft 44 by means of a crank 5%
is the lower end of a rod 60. The upper end of this rod
extends into the zone of arm portion 22 and terminates
in a fork or channeled member 61. Between the arms of
the latter a cam 62 is disposed. That cam is secured to
rotate with drive shaft 26. Therefore, with that shaft
rotating, rod 69 will be reciprocated to oscillate shaft 44.
That shaft being in turn connected with the advancing
mechanism for feed dog 45, it follows that the latter, in
conjunction with the presser foot, will function to shift
material over the bed of the machine. Such feeding of the
material may be for selected distances for each rotation
of the drive shaft. Also, the feed may be in a forward or
reverse direction, at the will of the operator.

Thus, referring to FIGS. 1 and 3, it will be seen that a
knob 63 is conveniently mounted for rotation and extends
beyond the forward face of housing or column 21. By
rotating this knob, adjustment of the amount of feed may
be achieved. An auxiliary control by means of which the
direction of feed may be manually controiled may be
furnished by a button or plate portion 64, around which
the body of knob &3 extends. A casing 65 projects in-
wardly of column portion 21 in line with the knob; a
pin 66 in turn extending rearwardly of this casing.
Button or control 64 is urged outwardly by, for example,
a suitable spring (not shown) and is connected with pin
66. Therefore, when the buiton or plate is pushed in-
wardly, that pin will be projected. Within casing 65, any
satisfactory form of mechanism, such as a spiral groove
and a cooperating pin or projection, is furnished. There-
fore, as knob 63 is turned to correspondingly rotate desired
parts with respect to each other, pin 66 will also be pro-
jected. When the knob is turned in a different direction,
the pin will be retracted. :

Intermediate the ends of rod 68 a slide block 67 is
pivotally supported. This block rides within the groove
68 of a feed-adjusting member 69. That member is
pivotally mounted upon a shaft or pin 78 secured to a
suitable portion of the casing or frame. Also mounted
for rocking movement upon this shaft is a feed-adjusting
plate 71 having a contact portion 72 disposed in line with
pin 66, A further projecting portion 73 of this plate
carries a screw 74 contactable with a surface of the mem-
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ber 59. By means of this screw, relative adjustment of
the parts may be effected. A crank portion 74’ extends
from member 50 and has its outer end pivotally con-
nected to a pin 75, which slidably extends through a guide
76 and is encircled by a spring 77 interposed between the
guide and crank 74’. Therefore, the latter is urged in a
clockwise direction, as viewed in FIG. 3. With the parts
thus arranged and with the drive shaft rotating, the feed
dog 45 will function to shift material over the bed plate
of the machine in a forward direction. When button 64
is pressed inwardly, pin 66 will engage against the face
of the projecting portion of plate 71 to rotate that plate
in a clockwise direction, thereby changing the angle of the
slide block 67 within the groove 68. Under these circum-
stances, a reverse feeding of the material is achieved by
feed dog 45. When the pressure upon button 64 is re-
leased, spring 77 will return the parts to their normal posi-
tions, in which a forward feeding of the material obtains.
As knob 63 is turned, pin 66 will be projected relatively
slowly through a limited range, to cause a shifting of the
parts such that the forward feeding of the material by
dog 45 will be at a slower rate.

As will be apparent, an operator using a machine em-
ploying controls as aforedescribed will be able to pro-
duce a great variety of stitching arranged in manner con-
sistent with the ultimate results desired by the operator.
By means of the present teachings, the operator may auto-
matically produce stitching of the buttonhole type, includ-
ing outlines and lengths such as are illustrated by way of
example in FIG, 16. To this end, control mechanism as
aforedescribed, or its functional equivalent, will be
caused to operate automatically in proper sequences with-
out it being necessary for the operator to exercise any
skill in controlling the mechanisms.

As especially shown in FIGS. 1 to 4, it is preferred to
employ an auxiliary housing or mounting structure 78
for supporting the parts of the assembly governing the
operation of the several mechanisms. That housing ro-
tatably mounts a shaft 79 parallel to shaft 52. As shown
especially in FIG. 7, it is preferred to fixedly mount a
sleeve 8¢ upon shaft 79. This sleeve supports as a unit
cams 81 and 82, as well as a ratchet wheel 83. Beyond
the sleeve 80 shaft 79 mounts a washer 85 and a lever 84.
As illustrated especially in FIGS. 2 and 4, shaft 52, in
addition to mounting cam 51, mounts a cam 86 in line
with the end of lever 84. Therefore, when this end por-
tion is in operative association with cam 86, the latter
will serve to rock lever 84 as the end of that lever is
yieldingly urged into contact with such cam.

To achieve this result, and again referring especially to
FIG. 7, shaft 79 is encircled by a spring 88. One end of
this spring extends into an opening formed in lever 84.
Its opposite end extends into an opening formed in plate
89, which is fixed with respect to the mounting or hous-
ing structure 78. To translate the rocking movements
of lever &4 into rotation on the part of ratchet wheel 83,
lever 84, as in FIG. 4, carries a spring-pressed pawl 90 ad-
jacent the zone of the annular series of teeth presented by
that wheel. A similar pawl 91, located at a point dia-
metrically opposite pawl 90, engages these teeth to prevent
a return movement of the ratchet wheel. Forward move-
ment of the same obviously will oceur as pawl 99, inci-
dent to a counterclockwise swinging of the lever 84, en-
gages a tooth to move the wheel a predetermined arcuate
distance. In the return movement of the lever, this pawl
will simply override ratchet teeth.

A changing lever 92 is pivotally supported, as at 93 in
FIG. 2. This lever mounts a follower 94 in alignment
with cam 81 controlling the change of position of the
needie base or bar. A spring 95 has one of its ends
conaected to the lower arm of lever 92. Its opposite end
is coupled to a fixed portion of the housing. Accordingly,
lever 92 is urged in a counterclockwise direction, causing
follower 94 to engage the operative edge of cam 81.

Referring to FIG. 4, a follower 96 cooperates with the



3,090,334

edge of the feed-changing cam 82. This follower is
mounted upon a member 27 rockingly supported by the
auxiliary housing 78. A feed-changing arm 98 is also
connected to member 97 so that these parts move in
unison. Additionally, 2 plate 99 is similarly coupled to
member 97, and supports at its outer end an adjusting
screw 1060 contacting the upper end of pin or rod 75,
which controls the direction of material feeding as gov-
erned by dog 45.

A spring 101 conveniently encircles member 97, as
.shown in FIG. 1. One end of this spring is anchored with
respect to the auxiliary housing portion. The other end
thereof bears against follower 96 to urge it into engage-
ment with the operative periphery of cam 82. Accord-
ingly, lever 92 will be rocked around its pivot 93 in ac-
cordance with the operative profile of cam 81 as the latter
rotates. Also, the pivot 49, around which member 48
oscillates and which is carried by the lower arm of lever
92, will be shifted. As the feed-changing cam 82 rotates,
follower 96 will rock and correspondingly move the pivot-
ed member 97 upon which it is mounted. This movement
will be in accordance with the profile of that cam. Arm
98 will be correspondingly moved, in that it will shift in
synchronism with follower 96. Also, plate 99 will be
shifted to cause pin or rod 75 to be depressed. Incident
to the connection between this pin and rock shaft 44, the
feeding movements achieved by dog 45 will serve to shift
material upon the bed of the machine in a reverse direc-
tion. This shifting will be of a value equal to the forward
feeding,

As will be noted, cam 82 is provided with a relatively
recessed portion 182. Overlying the rear end 183 of fol-
lower 96 is a laterally extending portion 184 formed in
the rear end of lever 84. Therefore, as follower 96 drops
into the recess 162 incident to rotation of cam 84, its
rear end will elevate lever 84 out of the zone of move-
ment of cam 86. Accordingly, lever 84 will cease to rock,
and the further rotation of ratchet wheel 83 and its asso-
ciated parts wiil cease.

Attention is next invited to FIGS. 10q and 105, in which
the numeral 105 indicates a shaft or button having a
reduced lower end portion or stem 106. The latter ex-
tends through an opening in a portion of the auxiliary
housing structure 78. A plate 109 is affixed to this
auxiliary housing and is formed with an opening through
which the main portion of button 105 extends. En-
circling the stem 186 is the base portion of a cam 168.
Above this, the button or shaft is formed with an inverted
frustroconical cam 107 terminating in a shoulder under-
lying the surface of plate 169. The functions of cams
107 and 168 will be hereinafter described, together with
their detailed structure. It will be seen, however, that a
spring 110 encircles stem 106 and has its lower end bear-
ing against the base of cam 168, while its upper end
bears against the surface of the button to force the shoul-
der defining the upper end of cam portion 167 against the
lower surface of plate 169. This button is thus supported
for both rotation around its axis and movement in the
direction of that axis against the compressive force exerted
by spring 118. Thus mounted, and as shown especially in
FIGS. 2 and 3, the upper end of the button extends
through an opening in cover plate 25. This plate, as well
as the surface of the button or shaft, is provided with
indicia, which have been indicated on the latter at 111.
By suitably rotating the shaft, the elements of the indicia
may be aligned so that functions as hereinafter brought
out will be achieved.

In order to maintain button 185 in a position to which
it has been adjusted by rotating it, a detent structure is
provided. As shown especially in FIGS. 104 and 105,
stem 106 is conveniently provided with an axially extend-
ing groove 112. Riding within this groove is a projection
113 forming a part of cam 168. Thus, this cam will rotate
with the button. The surface of the supporting or housing
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structure 78 in contact with the base face of cam 108 is
conveniently formed with a series of indentations. A
projection is struck out of the base of this cam and rides
‘within these indentations, as indicated at 114. Accord-
ingly, while button 165 may be forcibly turned to disen-
gage the cooperating detent structure, the latter will nor-
mally maintain the button in the position to which it has
been adjusted.

Disposed adjacent cam 167 is a portion of a stop lever
115. This lever is pivotally supported, as at 116, upon
the plate 109 (FIGS. 92 and 9b). As is apparent, when
button 105 is depressed from the position shown in FIG.
10z to that illustrated in FIG. 105, cam 167 will ride in
contact with lever 115 and may be shifted to a position
overlying the flange defined by this cam to retain the parts
in position against the compression of spring 110. Cam
108 has disposed adjacent its edge a second overlapping
or offset portion 117 corresponding to part 184 and also
forming a preferably integral extension of lever 84. By
turning the knob 195, it is apparent that came 108 will be
shifted to a point where its projecting portion 118 will
underlie the extension 117. Under these circumstances,
the cam portion 118 of unit 108 will prevent a lowering
of the rear end of lever 84 beyond a predetermined point.
Therefore, when cam 86 is rotated, that lever will have its
rear end elevated through a relatively limited arc in com-
parison with the operation of the assembly when the
projecting cam portion 118 does not obstruct the over-
lapping portion 117, as illustrated in FIG. 10a. Conse-
quently, pawl 80 carried by lever 84 will advance ratchet
wheel 83 and shaft 79 only a limited distance for each
revolution of drive shaft 26, as compared with the rota-
tional movement of shaft 79 when the outer or rear end
of lever 84 may move downwardly a greater distance.

As shown particularly in FIGS. 92 and 9b, shaft 79
carries a plate 117" which rotates with it. This plate is
formed with a cam or projecting portion 118’ engageable
with a follower 119 connected to lever 115. It is appar-
ent that when cam portion 118’ causes lever 119 to rock
and thus causes a movement of lever 115 in a counter-
clockwise direction around pivot 116, the end of that lever
will clear the base of cam portion 167. Thus, the parts
will shift from the positions shown in FIG. 10b to those
illustrated in FIG. 10q, in which, under the influence of
spring 116, button 105 has been projected outwardly.
Finally, with regard to this particular assembly, and as
shown in, for example, FIG. 4, a spring 12¢ has one of
its ends supported by plate 109, with its body coiled
around the member defining pivot 116. The opposite end
of this spring bears against stop lever 115, thus urging
the same toward the axis of the button or shaft 185. As
will also be observed in this figure, the rear end of the
feed-changing follower or lever $6 is formed with a pro-
jecting -portion 121, which, as in FIGS. 10z and 105,
underlies the stem 106 of the button or shaft 105,

Assuming that an operator has been using the machine
in a conventional manner and desires to stitch a button-
hole, the knob 63 will be turned in order to adjust to the
desired scope the length of the stitches produced as a con-
sequence of the feeding of the material by the dog 45.
Control 55 will be shifted to a position corresponding to
the amplitude of lateral movements of which the needle
bar 25 is to be capable during the defining of the button-
hole by the stitch pattern. To this end, stops 57 are
shifted to positions beyond which control 55 may not
move.

The operator will now turn button or shaft 105 to a
position at which the indicia indicates a length corre-
sponding to that desired in the buttonhole to be formed.
In this connection, it will be understood that by so turn-
ing this member, different portions of the revolution-ratio-
controlling cam 118’ are brought to underlie the inwardly
extending portion 117 of lever 84. Under one condition,
this will limit the rocking movement of that lever to, for
example, an arc wherein pawl 99 will advance ratchet
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wheel 83 only one tooth for each complete rocking cycle
of the lever. In another position of the parts, such ad-
vance may be, for example; two teeth. Depending upon
this feed, shaft 79 will be rotated at a greater or lesser
speed, even with constant speed of rotation on the part of
drive shaft 26. Therefore, a relatively elongated button-
hole outline will be produced. This has been shown com-
paratively in FIG. 16, attention being invited to views
“p” and “d” in comparison with views “a” and “c.”

Operating button or knob 145 is now depressed, as
shown in FIG. 8. Under these circumstances, projection
121 extending outwardly from the lower rear edge of
feed-changing lever or follower 96 is depressed. With
such depression, the follower portion of this lever is cle-
vated above the surfaces defining recessed portion 192 of
cam. 82. Simultaneously, lever 84 will be rocked by cam
86, resulting in a rotation of shaft 79. As the button 105
is shifted axially from the position shown in FIG. 10a
to that illustrated in FIG. 10b, stop lever 115 will be en-
gaged by the side face of cam 107 and finally will assume
a position beyond the base of that cam, thereby retaining
the button or shaft 105 in its depressed position. This
position of the parts will be maintained for an entire op-
erating cycle.

During the initial stage of this cycle the material is
moved by the feed dog in a forward direction. Simultane-
ously, and as illustrated in FIG. 16, the rocking range of
the needle bar is gradually shifted from a central base posi-
tion to one side of that position. Thereupon, the stitching
continues alorg a straight zone. Following this, the base
position of the needle bar will again gradually approach
the center line as cam 81 controls this operation. As the
stitching reaches this center line, the feed direction will
be changed to reverse the movement of the material. This
is accomplished by the control exercised through cam 82.
Again, the zone of stitching will diverge from the center
line in a direction opposite that of its initial divergence.
Finally, after this stitching traverses a straight zone paral-
lel to and suitably spaced from the first straight zone,
the stitching will converge back toward the center line
to join with the stitching formed in the initial stage of the
cycle.

During the foregoing operation, shaft 79 is rotating,

carrying with it the disk 117°. At the completion of
the cycle, projection or cam portion 138" of that disk will
cause a rocking of arm 139 to correspondingly shift arm
115, which is the stop'lever. As that lever or arm clears
cam 107, spring 11¢ will return the button or shaft 165 to
its initial position. Also, with the needie bar reaching a
central position at the completion of the cycle, the rotation
of cam shaft 79 will cease, as the follower portion of lever
96 enters the recess 102 of cam 82.
" Jn view of the fact that the operating shait or button
105 will remain depressed throughout an entire cycle in-
volving the formation of stitching in a buttonhole outline,
the operator need feel no uncertainty as to the continued
functioning of the mechanism in this manner. As afore-
brought out, by turning this control, shorter or longer out-
lines of buttonholes may be created. If it is desired to
reinforce the stitching outline of the buttonhole, then im-
mediately upon the completion of the cycle, button 103
may be again depressed, and a zone of stitching super-
imposed upon the initial zone will be created. When a
suitable mark of the indicia 111 (such as, for example,
an 0) is aligned with a predetermined point of the cover
plate 25, a depression of button 105 may be resorted to
without initiating a cycle, in view of the fact that the
stop lever 115 will not maintain the operating shaft 165
in depressed position. Rather, the laiter will immediately
return to projected position under the influence of spring
110 when finger pressure is released. Under these con-
ditions, cam shaft 79 will not be operatively coupled to
drive shaft 26.

As will be observed, the mechanism controlling the pro-
duction of stitching in a buttonhole outline is relatively
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quite simple. It may be the main part be assembled as
a unit with the auxiliary housing part 78. It will in no
wise detract from the appearance of the machine, having
in. mind that only the operating button or shaft 105 ex-
tends beyond the housing; all control of this mechanism
being achieved by the manipulation of that shaft. As
will additionally be noted, an operator may change the
characteristics of a buttonhole outline in many ways.
This is accomplished by, for example, readjusting the
control 55 and its stops 57. Also, by shifting the position
of knob 63, the amount of movement imparted to the
material by feed dog 45 is changed for each reciprocating
cycle of the needle bar with respect to both forward and
reverse feeds.

The same results are achieved generally by the mechan-
ism illustrated in FIGS. 11 to 15 inclusive. In those views
it will be seen that the same reference numerals hereto-
fore employed to designate corresponding parts in earlier
views have again been used. Also, it will be seen that
the control lever 119, as well as the plate 117" and its
cam portion 118’ have been dispensed with. However,
the manual control shaft or button 185 is nevertheless
maintained in its depressed or operating position and re-
turned to its initial position at-the end of a cycle. This
is achieved by means of the following structure, attention
being invited primarily to FIGS. 11 and 12:

A projection 322 is formed in the upper edge of the fol-
lower or lever 123 operated by cam 82. A projection 124
forms a part of stop lever 125, which corresponds to
stop lever 115 as aforedescribed. This lever is acted
upon by a spring 126, which has one of its ends bear-
ing against the lever edge, is conveniently coiled around
the pivot for the lever, and has it opposite end extending
into an opening 127 forming a part of fixed plate 128.
In this manner the stop lever is urged in the direction of
the axis of button 165. As is clear from FIG. 12, when
the end of follower 123 is disposed within the recess 102
of feed-changing cam 82, driving connection between main
shaft 26 and cam shaft 79 is interrupted.

When it is desired to initiate a buttonhole-stitching
cycle, then operating shaft or button 105 is depressed from
the position shown in FIG. 12 to that shown in FIG. 13.
It will be maintained in this position incident to stop lever
125 riding in contact with the surface of cam 107 and
coming to lie in a position beyond the base portion of
that cam, as aforedescribed in connection with FIG.
10b. Simultaneously with the depression of button 105,
lever 123 is elevated out of notch or recess 182. With the
Jowering of the rear end of this lever or follower, the end
of driving lever 84 is brought into cooperative contact
with cam 86. Therefore, cam shaft 79 will be rotated.
Simultaneously, the projection 124 of stop lever 125 will
be disposed adjacent the projection 122 of feed-changing
lever or follower 123. This condition of the parts has
been illustrated in FIG. 13.

As shown in FIG. 14, when shaft 79 rotates and the
contact portion of feed-changing lever 123 lies in a posi-
tion to the rear of the notch 192, the projection 122 of
that lever will act against projection 124 of the stop
lever 125. Accordingly, the latter will rotate around its
pivot against the action of the spring 126 (FIG. 11).
This will result in disengagement of projection 124 of
lever 125 from the base of cam 167. Accordingly, the
actuating button or shaft 185 will return to its. original
position, Even with the stop lever disengaged from cam
187 and with actuator 165 returned to its initial position,
the projection 124 of the stop lever is controlled in its
movements by the extended portion 122 of lever 123.
Therefore, if actuator 105 is depressed while in a posi-
tion where its zero indication is registered, it will imme-
diately return to its original position. Accordingly, no
difficulty will be experienced in determining whether the
buttonhole-stitching mechanism is operating.

Thus, among others, the several objects of the inven-
tion as specifically aforenoted are achieved, Obviously,
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numerous changes in construction and rearrangements of
the parts may be resorted to without departing from the
spirit of the invention as defined by the claims.

We claim:

1. A buttonhole stitching mechanism for zigzag sew-
ing machines of the type provided with an amplitnde
adjusting device for controlling lateral motion of a needle
bar, a needle base position adjusting device for changing
the range of motion of said needle bar and a feed ad-
justing device for reversing feed direction and for ad-
justing feed amount, comprising in combination a cam
shaft rotatably supported in the machine frame, a drive
cam for driving said cam shaft operatively comnected
with the main shaft of the machine, a first lever oscil-
latably supported on said cam shaft, a first spring biasing
one end of said first lever against said drive cam, means
for converting the motion imparted to said first lever by
rotation of said drive cam into intermittent rotary mo-
tion of said cam shaft, a feed reversing cam for said
machine, a needle based position changing cam for said
machine, said feed reversing and needle base position
cams being secured to said cam shaft, a second lever
pivotally supported on said frame, a second spring bias-
ing one end of said second lever against said needle base
position changing cam, means for connecting the remain-
ing end of said second lever to said needle base position
adjusting device, whereby said adjusting device is actu-
ated according to the outline of said needle base position
changing cam and the range of motion of needle bar is
automatically changed, a third lever pivotally supported
on said frame, a third spring biasing one end of said
third lever against said feed reversing cam, means con-
necting the other end of said third lever to said feed
adjusting device, whereby said feed adjusting device is
actuated according to the outline of said feed reversing
cam and feed direction is automatically reversed, one of
said feed reversing and needle base position cams having
a recessed_portion, for receiving the contact portion of
one of said second or third levers associated therewith,
means for disengaging said first lever from said drive
cam, a manual operating device and means for with-
drawing the contact portion of the one of said second or
third levers from the recess so as to engage said first
lever with said drive cam by the operation of said manual
operating device in order to operatively connect said
cam shaft with said main shaft,

2. In a button hole stitching mechanism for zigzag
sewing machines as claimed in claim 1, means for main-
taining said manual operating device at its manual operat-
ing position until at least the contact portion of said lever
corresponding to said cam having said recess is with-
drawn from said recess and faces to a normal operating
portion subsequent to the recess of said cam in accord-
ance with the rotation of said cam.

3. In a buttonhole stitching mechanism for zigzag sew-
ing machines as claimed in claim 2, means for returning
said manual operating device from its operating position
to its original position so that the contact portion of said
lever faces again to the recess of said cam.

4. In a buttonhole stitching mechanism for zigzag sew-
ing machines of the type provided with an amplitude ad-
justing device for controlling lateral motion of a needle
bar, a needle base position adjusting device for changing
the range of motion of said needle bar and a feed adjust-
ing device for reversing feed direction and for adjusting
feed amount, comprising in combination a cam shaft
rotatably supported in the machine frame, a drive cam
for driving said cam shaft operatively connected with
the main shaft of the machine. a first lever oscillatably
supported on said cam shaft, a first spring biasing one end
of said first lever gainst said drive cam, means for con-
verting the motion inmparted to said first lever by rota-
tion of said drive cam into intermittent rotary motion of
said cam shaft, a feed reversing cam for said machine, a
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needle base position changing cam for said machine, said
feed reversing and needle base position cams being se-
cured to said cam shaft, a second lever pivotally sup-
ported on said frame, a second spring biasing one end of
said second lever against said needle base position chang-
ing cam, means for connecting the other end of said
second lever to said needle base position adjusting device,
whereby said adjusting device is actuated according to the
outline of said needle base position changing cam and
the range of motion of needle bar is automatically
changed, a third lever pivotally supported on said frame,
a third spring biasing one end of said third lever against
said feed reversing cam, means connecting the other end
of said third lever to said feed adjusting device, whereby
said feed adjusting device is actuated according to the
outline of said feed reversing cam and feed direction is
automatically reversed, a recess formed in said feed re-
versing cam, means for disengaging said first lever from
said drive cam, a manual operating shaft supported on
said frame and shiftable in axial directions, means for
withdrawing the contact portion of said third lever from
said recess whereby said first lever and said drive cam are
capable of being engaged by the axially shifting of said
manual operating shaft and the operatively connecting
of said cam shaft with said main shaft.

5. In a buttonhole stitching mechanism for zigzag sew-
ing machines as claimed in claim 4, means for maintain-
ing said manual operating shaft at its manual operating
position until at least the contact portion of said third
lever is withdrawn from said recess.

6. In a buttonhole stitching mechanism for zigzag sew-
ing machines as claimed in claim 5, means for returning
said manual operating shaft, from its operating position
to its original position.

7. In a buttonhole stitching mechanism for zigzag
sewing machines as claimed in claim 4, said manual op-
erating shaft being axially rotatable, a spring urging said
manual operating shaft always in one direction along its
axis, an inverted frustoconical cam mounted on said man-
ual operating shaft, to move with the same, and a fur-
ther lever pivotally supported on the frame, spring
biasing said further lever against said inverted frusto-
conical cam, said further lever being constructed to en-
gage with the base of said inverted frustoconical cam
in order to maintain said manual operating shaft at a
selected rotation position upon said shaft being shifted
in an axial direction.

8. In a buttonhole stitching mechanism for zigzag sew-
ing machines as claimed in claim 7, a projection form-
ing a part of the third lever means for disengaging the
further lever from the base of said inverted frustoconical
cam in order to return said manual operating shaft to
its ‘original position by said projection when the contact
portion of said third lever withdraws from the recess
of said feed reversing cam.

9. In a buttonhole stitching mechanism for zigzag sew-
ing machines as claimed in claim 7, a disk secured to said
cam shaft, a projection extending from said disk for dis-
engaging said further lever from the base of said inverted
frustoconical cam to allow return of said manual op-
erating shaft.

10. In a buttonhole stitching mechanism for zigzag
sewing machines as claimed in claim 7, in which one end
of the manual operating shaft projects beyond the ma-
chine frame, an axially elongated groove formed in said
manual operating shaft, a revolution ration control cam
provided with a projection engaging with said elongated
groove for rotating said shaft therewith, said manual
operating shaft and said revolution ration control cam
being relatively shiftable axially of said shaft, a spring
urging said manual operating shaft in one axial direction,
means for maintaining said revolution ration control cam
together with said manual operating shaft at a desired
position, a projection forming a part of said first lever
to engage with said revolution ration control cam, and
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said revolution ration control cam controlling the ampli-
tude of motion of the first lever according to the outline
of said revolution ration control cam.
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