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My invention relates to automatic zigzag sewing ma-
chines with fancy-stitch selector.

In a known sewing machine of this type, the stitch
selector comprises a built-in set of coantro] cams cooper-
ating with a cam follower that, for the purpose of cam
selection, is manually displaceable in the axial direction
after being manually lifted off the cams.

In another known zigzag sewing machine with a built-
in set of control cams, the lateral deflections of the needle
bar are controlled by a cam follower, and the move-
ments of the material feeder in thé base plate of the ma-
chine are conjointly. controlled by another foliower co-
acting with a second set of cams. For changing the
stitch selection, the two followers are first moved by a
manual member out of engagement with the respeciive
two cam sets, and are thereafter shifted toc a new posi-
tion by actuation of a second manual member. A
pointer connected with the second member indicates the
selected stitch pattern on a stationarily mounted scale
of indicia.

Also known is a zigzag sewing machine with an ex-
changeable set of cams as well as a built-in cam set.
This machine has a manual adjusting member in syn-
chronous driving connection with a drum equipped with
feeler pins as well as an indicator scale representing the
selectable stitch patterns. When changing the selection,
the manual control member must first be displaced in
axial direction and, while being thus kept displaced,
must be turned about its axis.

In another known zigzag sewing machine, comprising
built-in as well as exchangeable cams, the manual ad-
justing member for selecting a cam is journailed on a
swing member and participates in the needle-bar oscilla-
tions- during sewing. operation in synchronism with the
selected cam disc. The visible sides of the exchangeable
set of cams carry symbols and numbers. When the ex-
changeable set of cams is inserted in the machine, only
the symbols or numbers on the side facing the seam-
stress can be read. However, since some of these in-
dicia are in a slanting position and others are turned
180°, and also since the markings on the rear side of the
cam set are not visible at all, the proper selection is
inconvenient and may involve errors. For that reason,
when selecting the rear cam disc, it is sometimes neces-
sary to first make a sewing test in order to ascertain
which particular sewing pattern is produced by the par-
ticular cam disc.

It is an object. of my invention to devise a zigzag
sewing machine whose stitch-pattern selector devices, in
contrast to those heretofore known, are considerably
simplified with respect to the attention to be given by
the operating person when changing the machine from
one type or pattern of stitch to another, so as to make the
use of the machine as easy and foolproof as possible
without thereby limiting the number or variety of stitch
selections.

To this end, and in accordance with a feature of my
invention, I provide the stitch selector devices, in a zig-
zag sewing machine having a plurality of stitch and/or
feed control cams for selective cooperation with a cam
follower, with a single exteriorly accessible manual con-
trol member which, for normal operation, is movable
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along only one given path of motion and has a number
of predetermined rest or catch positions corresponding
to respectively different stitch selections; and I further
provide this member with a lifter cam and a selector cam
of mutually correlated cam contours which, as the
manual member is being moved from one to the next
position, first disengage the follower from the cams, then
axially displace the follower relative to the cams or vice
versa, and thereafter reestablish the cam-follower en-
gagement,

According to another feature of my invention, I pro-
vide the set of stitch-control cams with a group of cams
for controlling the lateral deflections of the needle bar
and with another group of cams for controlling the mo-
ticn of the material feeder, the two cam groups of the
single set being correlated to respective two cam fol-
lowers so that any selection of a lateral-deflection control
cam is accompanied by a correlated selection of one of
the respective feed control cams; and I cooperatively
connect the above-mentioned lifter cam with the cam
followers of both cam groups for simultaneously disen-
gaging them from these groups during a given interval
of displacing motion performed by the manual control
member when being shifted from one to the next posi-
tion of rest. i

According to still another feature of the invention, the
single path along which the manual control member is
movable for stitch selection is a rotational - movement
about the axis of the manual member, and the set of
stitch-control cams, the lifter cam and the selector cam
are all mounted in coaxial relation to the rotatable
manual member.

According to a further feature of my invention, the
set of control cams including, as the case may be, a group
of deflector-control cams as well as a correlated group
of feeder control cams, is exchangeable as a single unit
and is removably coupled with the manual control mem-
ber which, in turn, is mounted on the machine frame
structure and, when being shifted or turnsd between its
predeterrmined rest positions, is coupled with the ex-
changeable set of cams.

By virtue of the exchangeability of the cam set in
accordance with the just-mentioned features, each of the
available, different sets of cams can be provided with
corresponding indicating symbols so that in each case
only those symbols are visible to, and need be observed
by, the seamstress whose correlated cams are inserted
into and active in the machine, thus securing a reliable
and virtually foolproof operation of the stitch-selector
machinery.

The above-mentioned and more specific objects, ad-
vantages and features of the invention, said features be-
ing set forth with particnlarity in the claims annexed
hereto, will be apparent from, and will be mentioned in,
tl.le’ following with reference to the embodiment of a
zigzag sewing machine according to the invention illus-
trated by way of example on the accompanying draw-
ings, in which:

FIG. 1 is a vertical longitudinal section through the
machine.

FIG. 2 illustrates separately a lifter cam in section
along the line II—I1in FIG. 7.

FIGS. 3 and 4 are a lateral view and a part-sectional
top view of details relating to manual means for setting
the stitching length and stitching direction.

FIG. 5 is a vertical cross section of the sewing ma-
chine along line V-—V in FIG. 1, seen from the side of
the machine drive.

FIG. 6 illustrates in cross section a detail relating to
a cam ejector latch, the section being along the line
VI—Viin FIG. 7. ’ '

FIG. 7 is a cross-sectional view of the fancy-stitch con-
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trol assembly, thé section being taken -along the line

VII—VII in FIG. 1.
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FIG. 8 shows part of the same assembly as FIG. 7

in a different operating position of the appertaining set
of control cams.

FIG. 9 is a perspective view of the rotatable manual .

control member for fancy-stitch selection including a
lifter cam and a selector cam, seen from the mterlor of
the sewing machine. .

FIG. 10 shows the same fancy-stitch control assembly'

as FIGS. 7 and 8 in a part-secuonal view ‘seen from
above.

FIG. 11 is a front view of the rotational manual con-
trol member in the position required for exchanging the
set of contro! cams.

FIG. 12 is a perspective view of the sewing machine
showing the various manual controls accessible and op-

- erable from the outside:

Journalled inside and longitudinally of the hollow arm
structure 1 of the sewing machine head is a main drive
shaft 2 (FIGS. 1, 5, 7, 10) with a driving wheel 3 (FIG.
‘1) which is also operable manually. The main shaft 2,
acting through a crank and a connecting rod (not illus-
trated) causes the needle bar 4 of the machine to re-
ciprocate vertically in glide bearings of a swing arm §
which is . oscillatable about a pivot pin 6 mounted in
the arm structure 1. - The arm structure 1 is open at the
front and at the top and is normally closed at both
places by a front cover 7 and a top cover 8 (FIGS.

1, 12).

Flrmly mounted on the main shaft 2 is an eccentric
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of the two cams 41 and 41g are similar and are angularly
displaced from each other the same amount as the feeler
projections of lever 30 relative to the cam center axis of
shaft 40. In the rotational position of cams 41 .and 41a
shown in FIG. 3 the feeler lever 30/31q is in:its mid-
position and the two feeler projections are in contact
with the respective cam lobes so that the the feeler lever
30/31a cannot be turned about the pivot pin 38 by means
of - the stitch-direction - control knob 35. The stitch-
length control knob 39 on shaft 4% can now be turned to
the position in which the mark “0” is located opposite
the mark 34a (FIG. 12) on the standard 34. The
contour of cams 41 and 41la ascends radially outward
at 41" and 4%1’a (FIG. 3) in a gradual manner to grad-
ually merge with a lobe portion of greater steepness.

_ By virtue of such cam configuration, small stitching

. machine.

30

9 (FIGS. 1, 5, 10) for driving a material feeder 19 -

(FIGS. 1, 5) Which is transvefsely displaceable in a slot
of the machine base plate 15.- The eccentric 9 is strad-

dled by a fork lever 1% which is linked by a pin 12

. with a crank 13 (FIGS. 1, 5) on.a feed-control shaft
‘14 journalled in the base plate 15.- Mounted on the left-
hand end (FIG. 1) of shaft 13 is another crank 16 which
extends substantially vertically upward and whose upper
end is straddled by a bifurcated feed bar 17.. Bar 17
carries. the serrated feeder 16 and is linked with crank
16byapin18.

Riveted into the forked lever 11 is a pivot pin 19
(FIGS. 1, 5) which carries a slider block 2¢ movable in
the guideway 22 of a slide member 23. Theé slide mem-
ber 23 has-a pivot pin 22 journalled in the machine
housing. A lever 24 is fastened to the end of pin 22
and carries a spherical pin 25 (FIGS. 5, 1) straddled
by a. pusher rod 26. The lower end of rod 26 has a
longltudmal slot 27 (FIGS. 1, 3) and is biased by a
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pull spring 42. (FIG. 5) so that the top .of slot 27 abuts -

against a pin 28 (FIGS. 1, 3,74, '5). The pin 28 has
an eccentric portion rotatable in the hub 31 of a feeler
lever 30 (FIGS. 3, 4). One end of the pin 28 protrudes
out of the upright standard portion 34 of the machine
housing, passing through a slot 37 (FIGS. 4, 5, 12).
The eccentric position of the pin 28 can be set and fixed
by means of a set screw 32 (FIG. 4).. The end of pin
28, protruding out of the machine housing, carries on the
‘outside a stifch-direction control knob 35 fastened by a
set screw 36. The pin 28 and the pusher rod 26 are
axially secured in position by means of spring rings 29,
33 (FIG. 4).
The feeler lever 30 is plvotally mounted on a station-
~ary pin 38 fastened to.the housing-structure 34 of the
machine (FIGS. 1, 3, 4). ‘The tip 30a of lever 30 is de-
signed as a feeler or follower for coaction with a cam 414,
and another portion of lever 30 has a projection to co-
operate, as a feeler or follower, with a cam 41, both cams
(FIGS. 3, 1) serving for adjusting the stitching length.
The two cams 41 and 41« are fastened beside each other
~on a short shaft 40 which is rotatably mounted in the
standard portion 34 of the machine housing and which

- carries a stitch-length adjusting knob 39 on its ontwardly

protruding end (FIGS: 4, 5, 12). The cam contours

by means of screw bolts 46 (FIG. 10).

lengths can be very accurately adjusted as is desirable
when sewing forward and reverse for producmg the side-
bar portions of buttonholes.

A worm 42 (FIGS. 7, 8) fastened on main shaft 2
meshes with a worm .gear 43 on a control shaft 44 -which
extends -horizontally  within “the arm structure of the
The control shaft 44 is journalled in a bearing
block 45 (FIGS. 7, 8, 10) and is prevented from axial
displacement by a shoulder ring 47 (FIGS. 7, 8) fas-
tened to shaft 44 by means of a bolt 48. The bearing
block 45 is attached to the wall of the machine arm 1
The right-hand
free end of the control shaft 44 (relative to FIG. 7)
is provided with a peripheral group of longitudinal teeth
49 whose number is equal to the transmission ratio

between worm 42 and worm gear 43. Slidingly mount- -

ed on the foothed portion 49 of control shaft 44 .s a
sleeve 50 with corresponding longitudinal teeth meshing
with the teeth 49 to prevent the sleeve 50 from rotating
relative to the control shaft 44 while permitting axial

‘sleeve displacements.

Mounted on sleeve 50 are a number of coamal stitch-
pattern control cams 51 to 57. The cams 51, 52 and 53
serve to automatically control the lateral needle-bar os-
cillations imparted to the swing arm 5 (FIG. 1). The
cam. -54 likewise produces 1lateral oscillations of the
needle-bar swing arm 5. The cam discs 55, 56 and 57,
however, control the operation of -the material feeder
device. - The cams 51 to 57 on sleeve 56 preferably con-
sist of synthetic plastic.. All these cams are rigidly fas-

“tened to the sleeve 50 by means of screw bolts 58.

-Also coaxially mounted on sleeve 56 but rotatable

. relative thereto is a ring member 60 (FIG. 7) which is

prevented by a spring ring 61 from axial displacement.
The ring member 60 has a peripheral portion which ex-
tends to the right (FIG. 7) axially beyond the sleeve 50
and carries on its outward end a symbol indicator disc
62 (FIGS. 7, 8, 11, 12). Disc 62 is fastened to ring
member 66 by pins 63. Another pin 64 protrudes ra-
dially out of the ring member 60 to which it is fastened
by a screw 65. The pin 64 prevents the indicator disc

" $2 from rotating during rotation of sleeve 50 and control
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cams 51 to 57. )
As mentioned, the cams 51 to 54 impart lateral oscil-

latory deflections to the needle-bar swing arm 5 (FIG.

1). These lateral motions are transmitted to the swing
arm 5by a cam follower 66 (FIGS. 1, 10) fastened on a
pivot pin 67 which is rotatably mounted in the bearing
iblock 45. The follower 66 abuts against a selected one
of the cams 5% to 54 under the biasing force of a sprmg
806 (FIG. 1). Fastened to the free-end of the pivot pin
67 is a slide member 68 (FIGS. 10, 1) which possesses
a curved glideway 69 in which a slider block 71 is dis-
placeable. The slider 71 is journalled on a pivot pin.70
riveted to a pull rod 72 which is linked by a pin 73 (FIG.
1) with the needle-bar swing arm 5. The pin 70 can
be placed in coaxial registry with the pivot pin 67 (FIGS.
1, 10). With such an adjustment, the cam 51 (FIG. 1)
does not impart any lateral. deflections to the swing arm

i
|
E %‘



5
5, and the sewing machine produces straight stitches.
However, the pin 70 can be displaced downwardly (FIG.
1) along the glideway 69 of slide. member 68 with the
result that the swing arm 5 is caused to oscillate and to
impart a lateral movement to the needle bar up to the
available maximum deflection. The just-mentioned dis-
placement of pin 70 is effected by means of a handle
79 (FIGS. 5, 10, 12) which is mounted outside of the
machine-arm structure 1 on a shaft 78. The shaft 78
(FIGS. 1, 5, 10) is journalled in the structure % and
carries an arm 77 linked to a pull rod 72 by pivot pins
74, 76 and a linking member 75.

The cam 55 (FIGS. 8, 1, 2), or any other selected
cam 56, 57, controls the motion of the feeder 10 by
means of a cam follower 81 designed as a lever which
is rotatably mounted on a pivot pin 82 fastened to the
bearing block 45. A lever arm 83 (FIGS. 10, 1, 5)
is rotatable on the hub 81a (FIG. 10) of the follower
lever 81). The arm 83 carries a set screw 84 passing
through a slit of the follower 81. The set screw 84
serves for adjusting the angular position of arm 83 with
respect to follower 81, both forming together an angular
composite lever structure. The end of lever arm 83

carries a spherical pin 84a straddled by the upper portion .

of a pull rod 85 (FIGS. 1, 10). The lower end of rod
85 straddles a spherical pin 86 fastened to an angle piece
87 which is connected by screws 88 (FIG. 5) with the
glide-way members 25. The feed-control follower 81 is
forced against the contour of cam 55 (56 or 57) by the
biasing action of the spring 42 (FIG. 5).

By the action of the above-described cam mechanisms,
the sewing machine can automatically produce centrolled
fancy stitches. For such automatic operation, the cams
41 and 41g on shaft 48 (FIGS. 1, 3, 4) must be turned
manually by means of knob 33 (FIGS. 5, 4) to such an
extent that the top end of slit 27 (FIG. 3) in pusher rod
26 (FIGS. 3, 4, 1, 5) does not come into contact with the
eccentric pin 28 (FIGS. 3, 4), such a position of cams 49
and 41q being illustrated in FIG. 1. In order to have the
stitching area, that is the position of the forward and re-
verse stitches during automatic control of the feed motion,
symmetrically located with respect to the zero position,
the angular position of the follower lever 81 with lever
arm 83 can be varied during sewing operation. For this

purpose, the lever arm 83 (FIGS. 1, 10) has a lateral lug 4

89 which carries a set screw 99 normally locked by a
counter nut 91. The set screw 98 abuts against the fol-
lower lever 81. After lcosening the set screw 98¢ and the
nut 91, the automatically controlled forward and reverse
stitches can be adjusted by turning the set screw 99. This
can also be done while the machine is in operation. After
completing the adjustment, the set screw 99 is to be locked
by means of the counter nut 91,

The follower 66 (FIG. 10) forlateral needle-bar deflec-
tion is spaced from the follower 81 (FIGS. 10, 1) for
feed control a distance equal to four cam widths of the
cam set 51 to 57 (FIG. 7). By axially displacing the
sleeve 50 with the cam set 51 to 57 on coatrol shaft 44, a
double selection is simultaneously made, namely a selec-
tion of a cam for lateral deflection control of the needle
bar and also a selection of a correlated cam for control-
ling the operation of the material feeder 1%. The ar-
rangement of the cams in set 51 to 57 is such that three
cams 51, 52, 53 for lateral needle-bar deflection are cor-
related to three respective cams 55, 56, 57 for feed control
(FIG. 8), whereas the fourth zigzag stitch-producing
cam 54, when selected for controlling the lateral defiec-
tions of the needle-bar swing arm 5, does not coact with
any feed control cam. When the cam set is displaced
axially to such an extent that the zigzag control cam 54
cooperates with the follower 66 for lateral needle-bar de-
flection (FIG. 7), the top end of slit 27 in pusher rod 26
places itself, under the force of spring 42, against the pin
28 (FIG. 4) because the follower lever 81 for feed con-
irol is not now confronted with any cam disc (FIG. 7).
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With this cam adjustment, the stitching length and the
feed can be adjusted by hand.

As is apparent from FIGS. 7, 8 and 10, the entire set of
cams 51 to 57, inclusive of the symbol indicator disc 62,
can be eAchanged for another set. If desired, of course,
more or fewer than three control cams may be prov1ded
for lateral stitch control and also for feed control.

The changes in adjustment of the sewing machine be-
tween different zigzag stitches, embroidery stitches, but-
ton-hole sewing, straight stitches, as well as the adjustment
required for removing or inserting a set-of control cams,
are all effected by means of a single manual member 92
consisting, in the illustrated embodiment, of .a ring-shaped
knob 92. The rotary knob 92 is mounted in a flange
bearing 98 (FIG. 10) which is fastened by screws 9% and
992 on the arm structure of the machine. The ring-
shaped member 92 carries two cams %3 and 94 (FiG. 9)
which are formed as a single integral piece of metal co-
axially fastened to the manual member 92 by screws 95
(FIGS. 7, 9). The double cam 93, 94 is fastened to the
member 92 after the member is inserted into the flange
bearing 98. The cam 93, -hereinafter called. “lifter cam,”
cooperates with a lifter pin 101 (FIGS. 7, 8) which is
rigidly secured to the feed control follower 81, and also
coeperates with a second lifter pin 109 (FIG. 10) which
is rigidly fastened to the follower 66 for control of the
lateral needle-bar deflections. = The respective contours of
cams 93 .and 94 are so interrelated and the spacing be-
tween the two lifter pins 180 and 101 peripherally along
these cams is so chosen that both followers 66 and 81 are
simultaneously lifted by the lifter cam 93 away from the
confro] cams 51 to 57; or are simultaneously returned
into engagement with these cams due to manual rotation
of the knob member 92.

The cam 94 (FIGS. 9, 7, 8), hereinafter called “se-
lector cam” for distinction, is engaged by the above-
mentioned pin 64 (FIGS. 7, 8). "By turning the manual
member 92, the stepped contour of selector cam 94 (FIG.
9) causes the sleeve 3§ with the entire set of control cams
51 to 57 to be axially displaced step by step, each step
corresponding to the thickness of -a single cam. Such
displacement takes place as soon as the lifter cam 93 has
lifted the two followers 66 -and 81 off the set of cams.
The rotary motion of the manual member 92 from one
step to the other is defined by catch positions. For this
purpose, several stop grooves 96 (FIG. 9) are distributed
over the inner periphery of the ring-shaped member 92,
and are engaged by steel balls 113 (FIGS. 7, 8) under the
biasing action of a leaf spring 112. The strength of the
arresting force active in each of the available stop posi-
tions can be adjusted by means of a set screw 114 which
controls the biasing force of the spring 112.

For exchanging the set of cams, the rotary member 92
is to be manually turned to a position in which the marker
line 116 (FIG. 11) on member 92 registers with the zero
symbol “0” on the symbol indicator disc 62 of the cam
set. In this position of manual member 92, the lifter
curve 93 has removed the two followers 66 and 81 from
the control cams (FIG. 2). Under the action of a sprln0
117 (FIG. 10), an angular lever 11¢ pivoted on a pin 111
in arm structure 1, is turned to a position in which a
linking member 1@8 joined by a pin 109 with the lever
118 and guided by a pin 167 in a slot 27 (FIG. 9) of
the cam structure 94, places the pin 64 into engagement
with a latch pawl 162 (FIGS. 6, 7). The latch pawl 102
is mounted on the flange bearing 98 by means of a pivot
pin 163 (FIG. 6). A helical spring 115 (FIG. 7) seated
on pin 183 always forces the latch nose of the pawl 102
downwardly and thus locks the cam set from bemg dis-
placed axially. Fastened by a screw 106 on the inner
wall of the top cover 8 is a leaf spring 165 (FIGS: 7, 6)
whose free end carries a push button 104 protruding out
of the top cover 8. When the cam set is placed into the
exchange position described above by turning the manual
member 62 to the zero position illustrated in FIG. 11, the
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" actuation of the push button 184 causes the pawl 102 to
turn. against the action of spring 115 out of the range of
latch pin 64. This releases the axial locking of the cam
set, and the cam set, acted upon by a spring 117 (FIG.
10) throvigh the bell-crank’ lever 116 and the link 1908, is
axially displaced on control shaft 44 so-that it will jump
partially out of the ring-shaped knob miember $2 to a
position from which it can be conveniently -removed.
During this operation, the tongue of the link 108 passes
- through the slit'97 (FIG. 9) in selector cam 94, - This
prevents the manual member 92 from being turned when
no set of cams is inserted. - )
To facilitate inserting a cam set, the outer end of the
control shaft 84 is rounded (444 in FIG. 8) and the front
ends of the coupling teeth are bevelled. "As.a result, a

10

prmc1ples of such simultaneous control, 1nvolv1ng the lift-
ing of cam followers, the selection of a cam, and the
lowering of cam followers, while the manual, member is
being moved from omne. to -another predetermmed “posi-
tion of rest; can also be embodied with a linear:or -other
predetermined path of the single manual control member.
" Furthermore, While the invention in its preferred and
most favorable form involves the simultaneous and cor-
related control of fancy—sutoh selection and feed control
motion, the invention is also applicable by having the

" manual control member act wpon one or more cam. fol-

15

sleeve 50 with a set of control cams can readily be shoved ~°

_onto the shaft 44.  The set of cams may simply be held
at the ring 65 or at the handle- 62z joined with the indi-
cator disc 62, and when the sleeve is being inserted it need
only be observed that the pin 64 points upwardly and

20

passes into the groove or slit 97. By pushing the set of "

cams against the force of spring 117, the pin 64 catches
behind the latch nose of -pawl 102 and thus locks the set
_.in proper position. When thereafter the manual mem-
ber 92 is turned to a desired zigzag or embroidery-stitch

- position, the latch pin 64, acting aiso as a follower with ~

respect to. the selector cami 94, is chsplaced by cam.94
in the axial ‘direction and in opposition to the spring 117.

It will be understood from the foregoing that simply
by turning the single manual member 92 from one rest

" position to the other, the following operatlons are si-

multaneously controlled.

(1).The followers 66 and 81 for automatlc needle-bar
and feed- control are_ lifted off the control cams.

(2) The set of control cams is axially displaced so that

the cams corresponding to the selected stitch pattern are <

in registry with the respective two followers.

(3) The two cam followers for automatic needle-bar
and feed control are lowered onto the acnve contours of
the control cams.

(4) The selected stitch pattern is indicated on the sym- ~

ol disc.
© (5) Simultaneous switching from automatic needle-bar
and feed control to manual control of needle-bar and feed
motion.

- After turning the manual member 92 to the zero posi-
tion for exchange of a cam set, the set previously con-
tained in the machine is released by push-button actuation
an is automatically ejected to a removing position; there-
after, when inserting a desired other set ‘of cams, this set

H
o

50

is constrainedly and automatically latched in the proper. .

position.

If desired, the selector cam 54, normally designed for
producing zigzag stitches that are variable under control
by the manual lcver 78, can also be employed as fancy-
stitch- control cam. This has the particular advantage
that ‘fancy or embroidery stitches can be additionally
varied under the effect of the manually adjustable opera-
tion of the material feeder 19.
~ *The illustrated fancy-sutch selector devices of the ma-

_chine also_afford the sewing of buttonholes:
- responding design. of the control cams 51 to 53 relating to
" the lateral needle motion; ‘and the control cams 55 to 57

for controlling the feeder 16, the individual side bars

and transverse stitches that make up_the buttonhole pat-

. tern:- can, be automatically controlled and the cam disc 54

55

60

By cor- .-

65

is then available for controlling the sewing-over opera- -

tion, if desired in conjunction with an additional. cam
disc. The manual control’ member 92 is then turned
from ‘position-to position in order to place .the various
groups of control cams into operation.

While in the embodiment described above, the single
manual control- member 92 for jointly selecting a type of
stitch is rotatable on a single given path defining a single

plane 1t should be understood that the above-explamed !

70

75

lowers serving either for control of needle-bar deflection
alone or for material feed control alone; and it will also
be understood that instead of axially displacing the con-
trol cams to be selected by the manual member, the cam
selection may also be effected by displacing a single cam
follower common to a group of cams or by selecting one
of-a group of cam followers so that.only one of them is
active at.a time in cooperation with one of the respective
cams.

“Such and other modifications will be obv1ous to those
skilied in the art, upon a study of this disclosure, so that -
my invention can be given embodimenis other than par-
.i}:ularly illustrated and described herein, without depart-

- ing from the essential features of the mventwn and within

the. scope of the claims annexed hereto.

I claim.

- 1. A zigzag sewing machme co-mprlsmg a needle bar,
a_stitch-pattern control mechanism having a set of co-
axially rotatable control cams:for automatic control of
fancy-stitch patterns and a cam follower operatively con:
nected with said needle bar and movable into an active
position in engagement with a selected one of said cams
and into an inactive position out of engagement therewith,
said set and said follower being axially displaceable rela.
tive to each other for cam selection, a manually actuable
control member movable in a single path of-planar mo-
tion and having given positions of rest spaced from each
other along said path, stitch-pattern indicator means with
which said manual member coacts .to indicate different
stitch patterns in said respective positions, -a-lifter: cam
and a selector cam having a given cam-contour relation
to each other and being both connected with said member
to move together therewith, said lifter cam being opera-
tively connected with said follower for lifting the latter
off said cam set only when said member is.being moved
between one and the mext one of said positions, and
means cooperatively associated with ‘said selector cam
to. impart one step of relative displacement between said
cam set and said follower when said- follower ‘is thus
lifted.

2. A-zigzag sewmg machine, comprlsmg a.stitch-pat-
tern control mechanism having an exchangeable set.of co-
axially rotatable control cams corresponding to a desired
fancy-stitch sewing operation and a cam" follower opera-
tively connected with said needle bar and movable into an
active position in engagement with a selected one of said
cams and into an inactive position out - of .engagement
therewith, said set and said follower being axially - dis-
placeable relative to each other for cam selection, a man-
ually actuable control member axially fixed and rotatable
about its axis to given positions of rotation, stitch iadi-
cator means with which ‘said member coacts to indicate
different stitch types in said respectlve positions, .a lifter
cam and a selector cam having a given cam-contour rela-
tion to each other .and being both connected with said
member in coaxial relation thereto to rotate together with
said member about said axis, said lifter cam being con-
nected with said ‘follower for lifting the latter off said

-, cam set when said member is being moved from position

to position, and means operanvely -associated . with said
selector cam to. impart relative -axial displacement ' be-
tween said set and said follower when said follower is thus
lifted.

3. A 21gzag sewing machine, compnsmg a. sutch-pat-
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tern control mechanism having a set of coaxially rotatable
control cams and a cam follower normally in engage-
ment with a selected one of said cams, said set and said
follower being axially displaceable relative to each other
for cam selection, a manually actuable control member
mounted in coaxial relation to said cam set and rotatable
about the cam axis to given positions of rest, stitch-pat-
tern indicator means with which said manual member
coacts to indicate different stitch patterns in said respec-
tive positions, a lifter cam and a selector cam both having
generally annular shape and extending in coaxial relation
to said member, said lifter cam and said selector cam
being rigidly joined with said member to be rotationally
displaced together therewith, means engaging said lifter
cam and connected with said follower for lifting it off
said cam set when said member is being moved between
one and the next one of said positions, and means en-
gaging said selector cam for imparting relative axial dis-
placement to one of said set and follower réspectively
when said follower is lifted.

4. A zigzag sewing machine, comprising a needlebar
deflecting mechanism with a plurality of different deflec-
tor control cams and a cam follower connected with said
deflecting mechanism and normally in engagement with
one of said respective deflector control cams, a material
feed mechanism with a plurality of different. feed control
cams and a cam follower connected with said feed mecha-
nism and normally in engagement with one of said re-
spective feed control cams, a handle member accessible
exteriorily of the machine and manuaily displaceable on
a given planar path, said handle member having given
positions of rest spaced from each other along said path,
stitch indicator means with which said member coacts to
indicate different stifch types in said respectlve positions,
a lifter cam and a selector cam having a given cam-con-
tour relation to each other and being both joined with
sajid member to be moved together therewith, means con-
necting said lifter cam with said two cam followeérs for
temporarily lifting both of them off said deflector control
cams and said feed control cams when said manual mem-
‘ber passes from one to another one of said given posi-
tions, and means coacting with said selector cam for shift-
ing said control cams relative to said two cam followers
when said followers are thus lifted, whereby said lifter
cam and said selector cam place said two followers into
engagement with a different one of said deflector control
cams and a correlated different one of said feed control
cams,

5. A zigzag sewing machine, comprising a needlebar
deflecting mechanism with a plurality of different deflec-
tor control cams and a cam follower connected with said
deflecting mechanism and normally in engagement with
one of said respective deflector control cams, a material
feed mechanism with a plurality of different feed control
cams and a cam follower connected with said feed mecha-
nism and normally in engagement with one of said re-
spective feed control cams, a manually actuable control
member axially fixed and rotatable about its axis to given
positions of rotation, stitch indicator means ‘with which
said member coacts to indicate different stitch types in
said respective positions, a lifter cam and a selector cam
having a given cam-contour relation to each other and be-
ing both connected with said member in coaxial relation
thereto to rotate together with said member about said
axis, said lifter cam being connected with said two cam
followers for temporarily lifting both of them off said de-
flector control cams and said feed control cams when
said manual member passes from one to another one of
said given positions, and means coacting with said selec-
tor cam for shifting said control cams relative to said two
cam followers when said followers are lifted, whereby
said lifter cam and said selector cam place said two fol-
lowers into engagement with a different one of said de-
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6. A zigzag sewing machine, comprising a needlebar
deflecting mechanism having a shaft rotatable in fixed
relation to the sewing operation, an exchangeable set of
control cams corresponding to a desired fancy-stitch sew-
ing operation coaxially mounted on said shaft in non-
rotatable but axially displaceable connection therewith, a
cam follower having a fixed pivot axis and being nor-
mally in engagement with a selected one of said cams to
derive needle deflecting motion therefrom, a handle mem-
ber accessible exteriorly. of the machine and manually
displaceable on a single planar path, said handle mem-
ber having given positions of rest spaced from each other
along said path, stitch indicator means with which said
member coacts to indicate different stitch types in said
respectlve positions, a lifter cam and a selector cam hav-
ing a given cam-contour relation to each other and being
both connected with said member to be moved together
therewith, means connecting said lifter cam with said

‘follower for lifting it off said cam set when said member

is being moved between two adjacent ones of said posi-
tions, and means engaging said selector cam and con-
nected with said cam set for axially displacing it on said

_shaft relative to said follower when said follower is lifted.

7. A zigzag sewing machine, comprising a needlebar
defiecting mechanism with a plurality of different deflec-
tor control cams and a cam follower connected with said
deflecting mechanism and normally in engagement with
one of said respective deflector control cams, a material
feed mechanism with a plurality of different feed control
cams and a cam follower connected with said feed mecha-
nism and normally in engagement with one of said respec-
tive feed control cams, a shaft rotatable in fixed relation
to the sewing operation, said deflector control cams and
said feed control cams being coaxially seated on said shaft
to rotate together therewith and forming together a single
set axially displaceable on said shaft for cam selection, a
ring-shaped- handle member rotatable about the axis of
said ‘shaft and having a center opening through. which
said cam set is exchangeably insertable, said member be-
ing manually rotatable between given positions of rest, a
lifter cam and a selector cam having a given cam-contour
relation to each other and being both connected with said
member in coaxial relation thereto to rotate'together with
said member about said axis, means engaging said lifter
cam and connected with said two followers for lifting
both off said cam set when said member is being moved

_ between one and the next one of said positions, and said

cam set having means engaging said selector cam for axi-

. ally displacing said set on said shaft when said followers
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flector control cams and a correlated different one of said .

feed control cams.
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are lifted, whereby said lifter cam and said selector cam
place said two followers into engagement with a different’
one of said deflector control cams and acorrelated differ-
ent one of said feed control cams when said handle
member is being rotated from one to the next position
of rest. .

8. A zigzag sewing machine according to claim 7, com-
prising another deflector control cam selectively engage-
able with said cam follower of said needle ‘bar deflecting
mechanism in a given position of rest of said handle
member, said cam follower of said feed mechanism being
idle when said handle member is in said given position,
and manually operable feed control means connected with
said fed mechanism when said handle member is in said
given position, whereby the machine is set for manual
feed control when said handle member is set to said given
position.

9. A zigzag sewing machine according to claim 7,
comprising a sleeve axially displaceable on said conirol
shaft in non-rotatable relation thereto, said set of control .
cams being coaxially fastened to said sleeve, said control
shaft having a free end from which said sleeve with said
control cams is removable, and an indicator disc coaxially
mounted on said sleeve and having stitch-pattern indicia
coactive with said ring-shaped handle member to indicate
the selected- stitch pattern.
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10. A zigzag sewing machine according to- claim 9,
comprising spring means active upon said sleeve and
having the tendency to move said sleeve outwardly on said
free end of said.shaft; and manually— releasable . laich
- 'means for retaining said sleeve in opposition to the force

of said spring means when said sleeve with said cam set
is pushed mwardly to the operative posmon of said cam
set.”

11. In a zigzag sewing machine according to claun 10,
-said indicator disc being rotatable on said sleeve relative
to said cam set and having a radially protruding latch
pin, a fixed structure having a groove into which said pin
can enter when, during insertion of said sleeve onto said
- shaft, said disc is in a given rotational position, said latch

means being engageable with said pin for preventing said -

disc from rotating relative to said structure when said
“sleeve and cam set are latched in said operative cam-set
position. -
©.12. In a zigzag sewing machine accordmo to claim 11
said -manually releasable latch means comprising a spring-
biased pawl engageable with said latch pin, and a manual
release member coactively connected with said pawl for
disengaging it from said latch pin, whereby actuation of
said release meémber causes ejection of said sleeve to-
gether with said cam set and -said indicator disc ‘when
said ring-shaped. handle member is placed in sald given
posmon
© 13 A zigzag sewing maehme according to. claim 7
comprising-a slecve axially-displaceable on said control
- shaft in non-rotatable relation thereto, said set of control
" cams being coaxially fastened to said sleeve, said control
shaft having a free end from which said sleeve with said
control cams is removable, an indicator disc: coaxially
rotatable on said. sleeve in axially fixed relation thereto

~and having indicia coactive with said rmg—shaped handle -

-member -to indicate the selected stitch -pattern,..a- pin
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joined with said disc and engageable with said-selector

“‘cam so as to. constitute said means for- amahy displacing”

said. cam set on- said shaft,.a fixed structure having a
groove into which said pin can enter durmg insertion of
said sleeve onto said shaft when said disc is in a given
rotational position, and manually releasable: latch means
-engageable with said pin for preventing said disc from ro-

~ tating relative to said structure and latching said sleeve
and cam set in operative posmon when said sleeve isfully - ™

inserted.
14. A zigzag. sewmg mach_me accordmg to cla1m T,

40

comprising . a hollow ‘housing structure- in -which said -

.deflecting mechamsm and said feed mechamsm are
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mounted, a ring-shaped hollow frame structure mounted
on said housing and protruding therefrom on the opera-
tor’s side of the machine, said ring-shaped handle mem-
ber being rotatably mounted on-said frame structure, and
said lifter cam and said selector cam being concentrically
fixed to said handle member and located ad]acem thereto
within said frame structure.
_ 15. In a zigzag sewing machine according to claxm 14,
said lifter cam and said selector cam forming an integral
piece and having an annular shoulder engaging said frame
structure so-as to rotatably secure said handle member to
said frame structure.

16. In a zigzag sewing machine having a housing and
a needle bar, a stitch-pattern control mechanism having
a set of coaxially rotatable confrol cams for automatic
control of fancy-stitch patterns and provided with a.cam
follower adapted to be operatively connected during
operation of. the machine with said needle bar and mov-
able into an active position in engagement with. a selected
‘one of said cams and into an' inactive position out of
engagement therewith, said set and said follower being
axially displaceable relative to each other for.cam selec-
tion, a manually actuable control member movable in
a single path of planar motion-and having given positions
‘of rest spaced from each other along said path, stitch-
pattern indicator means with which said manual member
coacts to indicate different stitch patterns in said respec-
tive -positions, said manually actuable control member
having 2 manual control knob mounted at a fixed location
of said housing and being provided with control means
for effecting a selecting operation of said follower rela-
tive to said cam set as well as for transferring said fol-
lower ‘member back and forth between sald active and
mactlve posmons thereof. - .
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