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{571 ABSTRACT

A zig zag sewing machine has a stack of built-in cams,
one of which controls the stitch length while the re-
mainder control the zig zag stitch pattern. One of a se-
ries of drop-in cams is removably mounted coaxially
on said stack. A first cam follower connected with the
needle bar is selectively movable into registration with
each of the stacked zig zag cams and the drop-in cam.
A second cam follower connected to the stitch length
control mechanism of the machine is selectively mov-

" able .into registration with the stitch length control

cam. The means for selectively moving said followers
are integrated and controlled by a single knob so that
when the first cam follower is moved into registration
with any one of the zig zag cams in the stack, the sec-
ond cam follower is disposed in registration with the
stitch length control cam and, when the first cam fol-
lower is moved into registration with the drop-in cam,
the second cam follower is automatically moved out of
registration with the stitch length control cam to ren-
der the operation thereof ineffective, A third cam fol-
lower connected to the second cam follower is dis-
posed in registration with the drop-in cam and is ar-
ranged to control the stitch.length when the built-in
stitch length cam is rendered ineffective.

5 Claims, 10 Drawing Figures
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1 .
ZYG ZAG SEWING MACHINE

SUMMARY OF THE INVENTION

A zig zag sewing machine having a cam shaft carrying
a plurality of built-in zig zag or stitch pattern cams and
a fabric feed cam controlling the reverse feed and stitch
length, all being in stacked relation. A drop-in cam unit
having two cams, a lower one for controlling the zig zag
stitch pattern and an upper one for controlling the re-
verse feed and stitch length is arranged to be super-
posed on said stack of cams. A first cam follower oper-
atively connected to the needle bar of the machine is
arranged to be moved into selective registration with
each of said zig zag cams and a second cam follower
operatively connected with the reverse feed and stitch
length control mechanism is arranged for selective reg-
istration with said built-in fabric feed cam. A third cam
follower is arranged for registration with the upper cam
of the drop-in cam unit and is operatively connected to
the reverse feed and stitch length control mechanism.
A single control means is operative to effect movement
of the first and second cam followers so that when the
first cam follower is moved into registration with any
one of the built-in zig zag cams, the second cam fol-
lower is disposed in registration with the built-in stitch
length control cam and when the first cam follower is
disposed in registration with the drop-in zig zag cam,
the second cam follower is out of registration with the
buili-in stitch length control cam so that the third cam
follower in registration ‘with" the drop-in stitch length
control cam then cooperates with the drop-in zig zag
stitch contirol to produce a desired stitch pattern.

One of the objects of this invention is the provision
of a zig zag sewing machine having a series of built-in
cams and arranged to receive a series of drop-in cams
to provide a wider range of stitch designs than is possi-
ble with known sewing machines. '

Another object of this invention is the provision, in
a sewing machine of the type described, of single con-
trol means for selectively and easily conditioning the
mechanism to operate either with the built-in cams or
with the drop-in cams.

A further object of this mventlon is the provision in
a sewing machine of the foregoing character of inte-
grated means operated by single control means for se-

lectively rendering certain parts of the operating mech-

anism operatively effective while automatically render-
ing other of said parts of said machine operatively inef-
fective. - , '

Still another object of this invention is the provision
of means. for adjustably varying the stitch length con-
trol means further to vary the stitch designs capable of
being produced by the machine.

Other and further objects and advantages of this in-
vention will become apparent from the following de-
scription when considered in connection with the ac-
companymg drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a zig zag sewing ma-
chine in accordance with this invention.

FIG. 2'is a fragmentary longitudinal vertical cross-
sectional view, on an enlarged scale, through the
bracket arm and standard of the sewing machine, show-
ing the mechanism thereof in elevation.

FIG. 3 is a top plan view of the mechanism shown in
FIG. 2.

2
FIG. 4 is a fragmentary end elevational view, partly
in cross-section, taken through the standard of the ma-
chine and illustrating the cam selection and stitch ad-

. justment mechanisms.
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FIG. 5 is a fragmentary end elevational view, showing
additional cam selectlon and stitch adjustment mecha-
nisms.

FIG. 6 is a fragmentary perspective view of the mech-
anism illustrated in FIG. 5.

FIG. 7 is a fragmentary perspective view of certain
structural details shown in FIG: 3.

FIG. 8 is a fragmentary perspective view of certain
structural details shown in FIG. 3.

FIG. 9 is a fragmentary vertical cross-sectional view
of a structural detail, and

FIG. 10 is a plan view of stitch designs capable of
being produced by the machine of this invention.

BRIEF DESCRIPTION OF A PREFERRED
EMBODIMENT

Referring to the drawings, the numeral 11 indicates,
generally, a hollow standard and bracket arm terminat-
ing in a head 11a. A main drive shaft 12 is suitably jour-

nalled in the standard and bracket arm and is driven

through a belt by an electric motor, not shown, in a
conventional manner. A cam shaft 13 carries a plurality

. of cams 14 in vertically stacked relation, the uppermost
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cam 14 being surmounted by an annular member 14a
carrying an upstanding pin 17. A drop-in cam 18, here-
inafter to be described, is provided with a plurahty of
elongated apertures 16 in one of which the pin 17 is re-
ceived to lock the cam 15 to the cams 14, The series
of cams 14 -and the drop-in cams 15 are caused to be
simultaneously rotated by the cam shaft 13 which is
suitably journalled in the arm 11. The lower end of the
shaft 13 is provided with 2 worm wheel 18 in operative
engagement with a worm 19 fixed on the main shaft 12,
thus, causing the cams 14 and 15 to be rotated at a re-
duced rate of speed. -

Referring to FIGS. 5 and 6, a vertical shaft 20 is fixed
at its lower end in the arm 11 and rockably supports at
its upper end a cam follower 21, shaped substantially
as: illustrated.. The cam follower 21 is attached to an
arm 22 provided with a bifurcated end 23 which em-
braces a vertical rod 25 fixed in the arms of a generally
U-shaped member 24. The member 24 is rockably sup-
ported on the shaft 20 and the distal end of its lower leg
26a is upwardly offset to clear the main shaft 12. The
upper leg 26 of the member 24 is substantially in verti-
cal registration with the lower leg 264 and the rod 25
is anchored in both legs, with the lower portion of the
rod 25 depending from the lower leg, as illustrated in
FIG. 5.

The cam follower 21is disposed between the upper
and lower legs 26 and 26a of the U-shaped member 24
and is slidable axially of the shaft 20 between said legs.
The arm 22 is provided with an integral depending boss

-45 which has'a peripheral groove 46 in which is re- °

ceived a pin 47 of a cam selection lever 43, hereinafter
to be described. Secured to the offset portion of the
lower leg 264 is a generally L-shaped lug 24a having a
depending leg portion 24b arranged in spaced relation
to the depending portion of rod 25. A laterally extend-
ing arm 29 is secured as with screws to the member 24.
Said arm is adapted to be engaged by the upper end of
a lever 27 pivotally supported on a shaft 28 mounted
in the arm 11. The lower end of the lever 27 is provided
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with a laterally extending pin 37 which engages a face
cam 33 fixed on a selector shaft 30 extending trans-
versely across the standard 11. A knob 32 is fixed on
the end of shaft 30 and is received in the recess of a
knob 56 in concentric relation therewith, the knob 56
being secured to a bushing 31 received in an opening
in the forward wall of the standard 11. A crank 54 is se-
cured to the bushing 31 and is pivotally connected to
a connecting link 55, hereinafter to be described. It will
be understood that the knobs 32 and 56 are relatively
rotatable to effect selective rotation of - associated
mechanisms.

The face'cam 33 has on its forward face 34 a series
of valley portions 35 intermediate a series of ridge por-
tions 36, all corresponding portions being umformly
spaced. The cam face 34 is engaged by a follower pin
37 secured in the end of lever 27. A torsion spring 48
normally biases the lever 27 in a direction so that the
pin 37 normally is caused to be in engagement with the
face 34.

An actuating member 38, shaped substantially as il-
lustrated in FIGS. 5 and 6, is pivotally connected at one
end to lever 43 pivoted as at 44 to the arm 11, The
lower end of the member 38 is provided with a substan-
tially rectangular cut-out 46 through which the shaft 3¢
passes. The rearward face of the cam 33 opposite the
cam face 34 is provided with an eccentric cam 42
which' is engaged by a follower pin 41 carried on the
lower end of member 38. A spring 39 normally biases
~ the member 38 in a direction so that the pin 41 is
caused to engage the peripheral surface of cam 42. It
will be seen that rotation of cam 42 by shaft 30 will ef-
fect vertical movement of the member 38 with a corre-
sponding rocking of the'lever 43. The distal end of said
lever 43 is provided with a pin 47 which engages in the
annular recess 46 thus, the rocking of lever 43 about its
axis 44 will effect vertical movement of the member 22
and follower 21 axially of shaft 20 within the limits of
the legs 26 and 26a of the U-shaped member 24.

It will be noted that the cam 42, when rotated, will
effect a change in the vertical position of the follower
21 in relation to a specific one of the cams 14 for oper-
ative engagement therewith. The valley portions 35 of
the face cam 34 also are related to'specific cams 14 and
serve as detents to hold the follower 21 in a position of
adjustment. When the cam 33 is caused to be rotated,
the follower pin 37 in engagement with a ridge portion
36 of the cam face 34 will effect movement of the fol-
lower 21 about shaft 20 away from the cams 14, a suffi-
cient distance to provide clearance so that the follower
21 may be shifted axially of shaft 20 from one cam to
another, as desired. The knob 32 carries on its forward
annular face a series of indicia identifying different
stitch formations which are capable of being produced

by each of the cams 14. Thus, as a result of rotation of -

cam 33 by knob- 32 the follower 21 is caused to be
moved away from the stack of cams 14 as it is selec-
tively moved into consecutive registration with one of
the cams 14.

The zig zag stitch regulator means comprises a block
49 pivotally supported on a shaft 50 fixed in the stan-
dard 11. The block 49 has a groove 51 in its forward
face and a pin 51a on its rearward face which extends
in the space between the rod 25 and leg 245, as clearly
shown in FIG. 5. Thus, rocking movement of the mem-
ber 24 about the axis of shaft 20 will effect rocking of
the block 49 about the axis of shaft 30. A slide element
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52 is received within the guide groove 51 for freely slid-
ing movement. Connected to the slide element 52 are
a pitman 53 and a connecting link 5§5. The opposite end
of the connecting link 55 is connected to an arm 54 of
a clamping element 54a fixed on a reduced neck por-
tion of the bushing 31. As will be apparent, rotation of
the knob 56 which is secured to the bushing will effect
rocking movement of the arm 54 which through the
connecting link 55 will effect movement of the slide el-
ement 52 within the guide groove 51. The relative posi-
tion of the slide element §0 within the guide groove 51
determines the zig zag movement imparted by the pit-
man 53 to the needle bar, not shown, to which the pit-
man is connected. The knob 56 bears a series of indicia
which indicate a variety of stitch width or zig zag set-
tings. The movement of the pitman 53, of course, is in-
fluenced by the movement of the block 49 which in
turn is caused to be rocked by the cam foilower 21
through members 22 and 24. A spring 53a connected
to the pitman 53 and to a suitable anchoring point in
the arm 11 normally biases the pitman and associated
parts in a direction to cause the follower 21 to engage
one of the cams 14.

Referring to FIG. 3, a vertical shaft 57 is fixed within
the arm 11 to the left of the stack of cams 14. Freely
supported on said shaft for pivotal and axial movement
is a follower 58. Said follower is generally U-shaped
(FIGS. 3 and 9) and includes a pair of parallel legs 95
and 95a connected by a bight portion. A pin 61 extends
upwardly from the upper leg 954 of the follower 58. A
member 59, shaped substantially as illustrated in FIG.
9, is pivotally supported on the shaft 57 in superposed
relation to the follower 58 with a washer 102 inter-
posed between the parts. The member 59 includes an
upper arm which is pivotally connected to a link 66 and
a lower arm which is bifurcated at its end and embraces

* the pin 61 so that the members 58 and 59 are inter-
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locked for simultaneous rocking movement. However,
follower §8 may move vertically relative to member 59.

. The follower 58, under certain conditions of operation,

is arranged to. engage the lowermost cam 62 of the
stack 14 or to be axially shifted on shaft 57 so as to be

-disposed below the plane of cam 62 out of operative

engagement therewith as illustrated in FIG. 2. The cam
62 controls the reverse feed and stitch length. '

A follower 63 is pivotally supported on shaft 20 and
is pivotally connected to link 6. The follower 63 in-
cludes a lateral extension to which is secured, as with
screws, an arm 67 having a rigid depending pin 73 at
its distal end. The follower 63 has a depending pin 63a
and is arranged to rock in a horizontal plane to opera-
tively engage only the upper cam portion 64 of a drop-
in cam, hereinafter to be more fully described. As will
be seen by reference to FIG. 3, member 59 and fol-
lower 63 are connected by means of link 66 so that fol-
lowers 58 and 63 are caused to be rocked simulta-
neously about their respective axes. Thus, arm 67 may
be rocked either by the engagement of the cam fol-
lower 58 with cam 62 or the follower 63 in engagement
with the upper cam 64 of the drop-in cam unit 15. The
lower cam 65 of the drop-in cam unit 15 is caused to
be engaged by the cam follower 21 when the follower
is-disposed in its uppermost position.

It will be understood that a plurality of drop-in cam
units 15 will be provided, each unit related to a differ-
ent stitch pattern. Each cam unit preferably is formed
of molded plastic material and includes two adjacent
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cams 64 and 65, one above the other, and a finger en-
gaging handle portion 15a. The lower cam 685, like
cams 14 controls the stitch width or zig zag movement
whihe the upper cam 64 like cam 62 controls the re-
verse feed and stitch length, It will also be understood
that the drop-in cam unit may include only the cam 65
with the cam 64 being eliminated. Under such condi-
tions the conventional stitch length control means of
the machine are utilized. ‘

A support lever 68 is pivoted on shaft-69 within the
arm 11 below the arm 67. A stitch length control mem-
ber 70 shaped substantially as'illustrated in FIGS. 4 and
7 is pivotally supported on the lever 68 as at 71, At the
upper end of member 70 is fixed a pin 72 which extends
laterally in the path of movement of the pin 73 so as to
be engaged thereby. -

The reverse feed and stitch length are controlled by
means of a conventional block member 74 pivoted on
shaft 75 anchored in the arm 11 (FIG. 4). The block
member 74 is biased by a spring 81 'in a counter-

10
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clockwise dlrectlon as viewed in FIG. 4 and is provided -

with a guide groove 80 in which is slidably received a
slide element 79 pivotally secured to one side of a lever
77 having bifurcated jaws 78 embracing a feed cam 76
fixed on main shaft 12. Conventional means, not
shown, are associated with the dial knob 854 which
when rotated effects rocking of the block member 74
to change its inclination and thereby correspondingly
to change the vertical movement of the lever 77 which
controls the reverse feed and stitch length.

The block member. 74 includes a depending arm 83
having 2 recess engaged by the lower end 82 of control
member 70. As the followers 58 and 63 are influenced
by their respective cams 62 and 64, the arm 67 is
caused to rock about its shaft 20 so that pin 73 engages
72 and effects simultaneous rocl(ing of the member 70
which thereby effects a:change in the angular position
of the block 74 to cause a variation in stitch length or
reverse feed, in accordance with the contours -of the
cams. However, between the extreme positions, -the
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gages the end of slot 99, as viewed in FIG. 8, the mem-
ber 89 and finger 91 are rocked in a counter-clockwise
direction to move the follower 58 downwardly out of
registration with the cam 62 thus, rendering the cam
ineffective. In such position of the lever 43, the fol-
lower 21 is disposed in its uppermost position, above
the topmost cam 14 of the stack, but in registration
with the cam 65 of the drop-in cam unit 15. Hence, the
movement of follower 21 will be influenced by the cam
65 and the stitch length controlled thereby. In all other
positions of the knob 32, the follower 58 is in registra-
tion with the cam 62 and the stitch length and reverse
movement are controlled thereby.

The knob 32 includes an annular face carrying a se-
ries of indicia designating stitch designs, each design
being related to a specific one of the cams 14. It will
also be understood that the cam 42 is related to a spe-
cific indicium on the knob 32 and to a specific one of
the cams 14. Thus, by rotating the knob 32 to align a
particular indicium with a reference point on the stan-
dard 11, the follower 21 is caused to be moved axially
of shaft 20 into alignment with a particular selected one
of the cams 14. Correspondingly, the face cam 33 is ro-
tated with the shaft 30 and as the pin 37 rides over the
ridges 36 of the cam 33, the lever 27 is caused to be
rocked in a clockwise direction, as viewed in FIG. 6.
This effects rocking of the U-shaped member 24 in a
counter-clockwise direction and correspondingly,
rocks the cam follower 21 away from engagement with
the cams 14. Thus, as the cam follower 21 is moved
from one cam 14 to another, it is rocked away from the
stack of cams 14 so that clearance is afforded between
the follower 21 and the cams 14 for easy shifting move-
ment within the limit of its travel, that is, between the
lowermost cam 14 and the drop-in cam 65 which is po-
sitioned above the uppermost cam 14. In each of the
five positions of registration of the follower 21 with a

. cam 14, the follower 58 is disposed in registration with

40

stitch design of a particular cam. may' be varied to ob- -

tain different stitch lengths, as xllustrated in FIG.-10,1,
Il and HI.. ’

Referring to FIG. 8, the letter B mdlcates generally, '

the mechanism for effecting. disengagement of the fol-
lower 58 from the cam 62. An actuating member 89 is
pivotally supported on shaft 90 anchored in the arm 11
and supports a finger 91, pivotable as at 92. A torsion
spring 94 biases the finger 91 in a counter-clockwise
direction, as viewed in FIG. 8. Movement of the finger
91 in such direction is limited by its engagement with

a lug 93 extending laterally of the plane of member 89,

As seen clearly in FIGS. 8 and 9, the distal end of finger
91 resiliently engages the lower leg 95 of follower 58.
Said follower is urged upwardly by a compression
spring 96 so that the leg 95 is normally maintained in

" engagement with the finger 91. A link 97 is connected,

as at 98, to the member 89 and is provided at the oppo-
site end with an elongated slot 99 in which is received
a pin 101 anchored in the depending leg 100 of lever
43. Rotation of shaft 30 by means of the knob 32
through cam 42 and follower.39 will effect vertical
movement of the lever 38 to rock the lever 43 and shift
the follower 21 vertically into registration with a se-
lected cam 14. In such movement the pin 101 will slide
within the slot 99 without effecting any movement of
link 97. However, at one position when the pin 101 en-

the cam 62 because the pin 181 may move freely within

" slot 99, However, in the position wherein the follower

21 is in registration with the drop-in cam 68, the pin

" 101 engages the end of slot 99 and effects movement

45

65

of the finger 94, in the manner hereinabove explained,
to dispose follower 58 in a position below and out of
registration with cam 62, as illustrated in FIG. 2
thereby rendering the follower 58 inoperative. When a
drop-in cam 18 is in position, the follower 63 which is
connected to the follower S8 assumes the function of
controlling the stitch length and reverse feed by effect-
ing changes in the angular position of the block 74 to
effect variations in stitch length as determined by the
contours of the cam 64. When the cam follower 58 is
deactivated, as hereinabove described, the stitch length
and reverse feed arc then controlled entirely by the
drop-in zig zag cam 68.

Upon adjustment of the knob 885, the position of the
arm 70 is adjusted so that when the arm 67 is actuated
by the drop-in cam 64, variations in the stitch pattern
produced by the drop-in cam 64 may be obtained.

As will be apparent from the foregoing, the invention
resides in the control of three cam followers by the use

- of one selection knob 32 which is adjusted by the sew-

mg machine operator. Thus, when any of the built-in
zig zag cams 14 is utilized, that is, when the follower 21
is moved into registration with any of said cams, the fol-
lower 58 is in registration with stick length control cam
62. However, when the follower 21 is moved into regis-
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tration with the drop-in cam 65, the follower 58 is auto-
matically moved out of registration with the cam 62 to
render the cam ineffective to control the stitch length
and control of the stitch length is transferred to the
drop-in cam. When any of the cams 14 is engaged by
the follower 21, the follower 58 is automatically moved
into registration with the cam 62 to again render this
cam effective for controlling stitch length.

Various changes coming within the spirit of my in-
vention may suggest themselves to those skilled in the
art; hence, I do not wish to be limited to the specific
embodiment shown and described or uses mentioned,
but intend the same to be merely exemplary, the scope
of my mventnon being limited only by the appended
claims.

We claim:

1.In a sewing machine having stitch width regulating
mechanism and stitch length regulating and reversing
mechanism, a plurality of built-in rotatable cams ar-
ranged coaxially in stacked relation, the lowermost
cam controlling the stitch length and reverse feed and
the remaining cams superposed thereon and control-
ling the stitch pattern, a removable cam having upper
and lower cams and superposed on said stack of cams,
the lower cam controlling the stitch pattern and the
upper cam controlling the stitch length and reverse
feed, a first cam follower arranged to cooperate with
said cams and mounted for pivotal and axial movement
on a shaft disposed in parallel relation to said cams,
said follower being connected to said stitch width regu-
lating mechanism, means for selectively shifting said
first cam follower axially of said shaft to align said fol-
lower in registration with one of said cams in said stack
except the lowermost cam and also with the lower cam
of said removable cam, first means for rocking said first
cam follower momentarily out of engagement with said
cams as said follower is axially shifted from one cam to
an adjacent cam, a second cam follower mounted for
plvotal and axial movement on another shaft disposed
in parallel relation to said cams, said second cam fol-
lower bemg connected to said stitch length regulating
and reversing mechanism, said second cam follower ar-
ranged to cooperate with the lowermost cam in the
stack, a third cam follower operatively connected to
said second cam follower for conjoint movement and
arranged to cooperate with the upper cam of the re-
movable cam, second means for moving said second
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cam follower out of cooperative engagement with said
lowermost cam and rendering the same ineffective
when said first cam follower is moved into cooperative
registration with the lower cam of said removable cam,
a single control means operatively connected to each
of said first and second means for selectively moving
said first follower into registration with any one of the
cams in said stack or with the lower cam of said remov-
able cam, said second follower when said first follower
is in registration with the lower cam being disposed out
of registration with the lowermost cam and rendering
the same ineffective.

2. The invention as defined in claim 1 including
means for selectively varying the stitch length and
stitch width independently of said cams and followers.

3. The invention as defined in claim 1 in which the
means for selectively axially shifting said first cam fol-
lower includes a first fulcrumed lever having one end
operatively engaged with said follower and having a
member depending from the other end, and in which
the control means includes a rotatable shaft carrying an
eccentric cam, the depending member being in engage-
ment with said cam and arranged to be moved by the
rotation of said cam thereby to rock said first lever.

4. The invention as defined in claim 3 in which the
means for rocking said first cam follower includes an
extension arm and a second fulcrumed lever having one
end engaging said arm and in which the rotatable shaft
carries a face cam having uniformly spaced valleys and
ridges engaged by the other end of said second lever,
the movement of said ﬁrst and second levers being in
timed relation.

5. The invention as defined in claim 3 in which the
second cam follower is spring biased normally to coop-
eratively engage with said lowermost cam and the
means for moving said follower includes the first ful-
crumed lever having an extension carrying a pin, an ac-
tuating member having a finger operatively engaging
said second cam follower and a link connected at one
end to said actuating member, the opposite end of said
link having an elongated slot in which the pin is slidably
received, said pin when engaged with the end of said
slot effecting rocking of said actuating member to
cause the finger to shift said second cam follower out

of registration with said lowermost cam.
* * * * *



