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Application December 8, 1954, Serial No. 473,855
12 Claims. (Cl. 112—158)

This invention relates to improvements in ornamental
stitch sewing machines and has for an object to provide
such a machine with novel mechanism whereby the
machine can be made to produce a large number of
ornamental designs without any change in the construc-
tion of the machine. )

A more specific object of the present invention is to
provide a zigzag stitch type ornamental sewing machine
with a plurality of different response producing records
for controiling the actions of the zigzag stitch mecha-
nism and means whereby such records may be selectively
employed in different combinations for effecting various
patterns of ornamental stitches.

A more specific object of the present invention is to
provide a zigzag stitch sewing machine with novel me-
chanism including a plurality of rotary pattern cams and
a plurality of cam tracking devices which function sin-
gularly or in combination to impart sidewise zigzag
motions to the needle.

The above noted objectives have been accomplished
by providing a zigzag type sewing machine, in addition
to a removable rotary pattern cam located outside the
confines of a sewing machine frame, with a nest of five
rotary pattern cams which are secured together and rigidly
mounted upon a cross-shaft which carries the usual re-
movable cam. This nest of pattern cams is disposed
within the confines of a sewing machine frame and it is
not adapted normally to be removed from the machine
by the operator. This machine is further provided with
a first cam follower which is adapted to track the remov-
able cam for the purpose of converting the rotary cam
motions into lateral needle motions. In addition to this
first cam follower the machine is provided with five sup-
plementary cam followers of which each is adapted to
track a respective one of the five nested pattern cams.
These six cam followers are so arranged that any com-
bination thereof may be operably positioned against their
respective associated cams so that various combinations
of cam pattern movements may be transmitted to the
needle-bar, during a continuous predetermined stitching
cycle.

With the above and other objects in view, the inven-
tion comprises the devices, combinations and arrange-
ments of parts hereinafter described in connection with
the accompanying drawings, which illustrate the preferred
embodiment of the invention from which the several fea-
tures of the invention and the advantages attained thereby
will be readily understood by those skilled in the art.

In the drawings:

Fig. 1 represents a side elevation, partly in section, of
a sewing machine containing the present improvemenits,

Fig. 2 represents a rear side elevation of the bracket-
arm of the machine disclosed in Fig. 1.

Fig. 3 represents a top plan view of a portion of the:

bracket-arm with the bracket-arm cover removed.
Fig. 4 represents, on an enlarged scale, a sectional
view taken substantially along the line 4—4 of Fig. 3,

2

Fig. 5 represents, on an enlarged scale, a sectional view

% taken substantially along the line 5—5 of Fig. 1.
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Fig. 6 represents a left-hand end view of the sewing
machine disclosed in Fig. 1 but with the face plate re-
moved.

Fig. 7 represents, on an enlarged scale, a sectional view

" taken substantially along the line 7—7 of Fig. 3.

Fig. 8 represents, on an enlarged scale, a sectional view
taken substantially along the line 8—8 of Fig. 3.

Figs. 9 and 10 respectively represent detail views of the
needlegate and its vibrating pitman and diagrammatically
illustrate the effects of the pitman controlling mechanism
which causes the needle to vibrate across and from one
side of the neutral position of nonvibration of the needle,

Figs. 11 and 12 respectively represent cross-sectional
views of the adjusting shaft and supporting bushing with
the neutral position controlling lever at -different limits
of movement in the respective views.

Fig. 13 represents a modified form of rotary cam,

The present improvements are illustrated in the draw-
ings and herein described as embodied in a zigzag stitch
sewing machine of the type disclosed in the United States
patent of Alfred Tiesler, No. 2,014,916, dated September
17, 1935, Furthermore, the manually controlled adjust-
ing means employed in connection with the present sew-
ing machine for effecting lateral movements of the needle
is disclosed and described in detail in the United States
patent application Serial No. 356,928, filed May 25, 1953,
by Ralph E. Johnson and Alexander F. Kerr, now Patent
No. 2,713,838, dated July 26, 1955.

Referring to the drawings, the sewing machine illus-

- trated has a bed-plate 15 affording a work support from
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one end of which rises the hollow standard 16 of a
bracket-arm 17 overhanging the bed-plate and terminat-
ing at its free end in a hollow head 18.

The bracket-arm 17 is open at its upper portion so as
to form a substantially trough-shaped unit and this open-
ing, designated in Fig. 3 by the numeral 19, is adapted to
be closed by means of a cover-plate 20 which is remov-
ably secured in position by a plurality of screws of which
one, 21, is shown in Fig. 1.

Rotatably journaled in suitable bearings provided in
the bracket-arm 17 is a horizontally disposed main shaft
22 extending lengthwise of the bracket-arm and carrying
at one end a driving pulley 23. At its opposite end, the
main shaft 22 carries a counter-balanced crank 24 pro-
vided with a crank-pin 25 connected by a jointed link 26
to a collar 27 secured upon a vertically disposed needle-
bar 28. This needle-bar mechanism is located within the
hollow head 18 which is closed at its forward end by
means of a face-plate 29. - .

The needle-bar 28 carries at its lower end an eye-
pointed needle 39 and is journaled for endwise recipro-
cation in bearings provided in a substantially T-shaped
vibratory needle-bar gate 31. The gate 31 is pivotally
hung upon a pair of oppositely disposed pintle screws
32—32 supported within apertures provided in the op-
posite wall portions of the hollow head 18 so as to provide
for swinging movements of the gate about a substan-
tially horizontally disposed axis.

Cooperating with the needle 39 below the bed-plate 15
and in the formation of lock stitches is a loop-taker 33
supported for rotation in a vertical plane parallel to and
rearwardly of the plane of needle vibration, The loop-
taker 33 is rotated twice for each complete needle recip-
rocation by driving connections with the main shaft 22,
Feeding mechanism of the lower four-motion type is pro-
vided for advancing work past the needle in a direction
transverse to the plane of needle vibration, and a presser-
foot 34 is secured to a presser-bar 35 so as to oppose the
work-engaging portion of the feeding mechanism in a con-
ventional manner, ' T
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Extending horizontally from an intermediate portion
of the needle-bar gate 31 is a boss 40 to which is pivotally
secured by means of a clamp-screw 41 one end portion
of a link or pitman member 42, The pitman 42 is dis-
posed horizontally and externally at the rearward side of
the bracket-arm 17. As is best disclosed in Fig. 2, the
other end of the pitman 42 is pivotally connected by means
of a shoulder screw 43 to a link member 44, the upper
end portion of which is formed in the manner of a fork
so as to provide two spaced arms 45 and 46 of which each
is apertured, as at 47, so as to be pivotally connected by
means of a pin 48 to one end portion 49 of a-cam-actuated
bell-crank lever which alse receives the pin-48. A set
screw 50 threaded within the -arin portion 46 locks the
pin 48 in its proper position within the forked end por-
tions of the link 44.

The lever 49 is pivotally mounted within the bracket-
arm 17 by-means of a horizontal stub shaft 54 which ex-
tends transversely across the sewing machine bracket-arm
to be received within oppositely disposed apertures 52 and
53 formed in the bracket-arm walls. A set screw 54 locks
the shaft 51 in its proper position within the bracket-arm.

_ Projecting -upwardly and laterally frem the bell-crank
arm 49 is a second arm 60 carrying an -offset portion 61
which -extends through an aperture 62 formed within the
cover-plate 20 so as to be positioned -outside the confines
of the sewing machine frame. As may be best imdei-
stood by reference to Figs. 1 and 3, the arm portion 61
is provided with a cam follower, generally designated by
the numeral 63, which cam follower will be hereinafter
described in further detail.

The cam follower 63 is forced into engagement with the.

periphery of a rotary cam 64 by means of a leaf spring
65 of which one end portion is secured by means-of screws
66, 66 to a cross brace 67 formed within the sewing ma-
chine bracket-arm, while the other end portion is formed
as an upturned hook 68 which is dispesed directly be-
neath the left-hand end portion of the bell-crank lever
arm 49, as viewed in Fig. 1, so as to bias the lever in a
clockwise direction thereby to urge the cam follower 63
downwardly into engagement with the periphery of the
cam 64.

Referring particularly to Flgs 1, 3 and 7, the cam 64
is provided with an aperture 69 so that the cam may be
removably disposed over the threaded end portion 79 and
against the shouldered portion 71 of a cam shaft 72. The
cam shaft 72 has its end shoulder portion 71 provided
with a pin 73 which is received within an aperture 74 for
the purpose of locating the cam in its proper position

upon the cam shaft 72. A thumb screw 75 is adapted to-

be received over the threaded -end portion 70 of the cam
shaft for the purpose of locking the cam 64 in.its operable
position against the sheulder 71.

The cam shaft 72 is journaled in the front and rear
walls of the bracket-arm 17 in bearing bushings 76 and
77, said cam shaft 72 being disposed above and horizon-
tally transverse to the main shaft 22. A spiral gear 78
carried by the main shaft 22 drives a spiral gear 79 se-
cured upon the cam shaft 72 whereby the latter is rotated,
for example, at one-eighteenth the speed of rotation of
the main shaft 22.

From the foregoing, it will be understood that, during
the operation of the machine the cain G4 being carried
by the rotary stub shaft 72 will rotate and thus actuate
the cam follower 63 to the end that the bell-crank lever
49—60 will plvot about its pin 51 so that the lever 49 will
rise and fall in ‘a manner as dictated by the peripheral
shape of the cam and, thus, the pitmah 42 through- the
medium -of the depending link member 44 will have its
left-hand end portion as viewed in Fig. 2, shifted up and
down.

In order to translate the lateral vibratory movements
of the pitman 42 into effective endwise reciprocatory
movemenis, thereby to impart swinging movements to the
needie-bar gate 31, a guide block 80 (see Figs. 2 -and 8)
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is secured upon the pitman 42 by a pin 81, which guide
block 80 is shiftably disposed within a guideway 83 con-
stituted by a rearwardly open slot formed on the outer
or rearwardly exposed face of an arcuately and bodily
adjustable guide head 84. The guideway 83 and the block
80 preferably have straight sides but, if desired, the guide-
way and the block may each be arcuate with its center of
curvature in one position of the guide 83 lying in the
pivotal axis of the pitman 42 afforded by its pivotal con- .
nection 41 with the needle-bar gate 31.

The guide head 84 extends freely through an opening
85 in the rear wall of the bracket-arm 17 whereby the por-
tion of the guide head containing the guideway 83 is dis-
posed at the rear of the bracket-arm. The guide head 84
is secured by a screw 86 upon an adjusting shaft 87 dis-
posed parallel to the cam shaft 72 and having its longi-
tudinal axis in substantially the horizontal plane.

The adjusting shaft 87 of the guide head 84 is rotatably
journaled in a bearing sleeve 88 in the form of a hollow
shaft telescopically arranged in a coaxial relation with the
adjusting shaft 87 and supported for turning and bodily
lateral movements thereof by a supporting member in the
form of a fixed bushing 89 secured by one or more screws,
not Herein shown, in a bearing boss 90 provided in the
front wall of the bracket-arm 17. The opposite ends of
the bearing sleeve 88 are fitted to slide in parallel guide
slots 91, 91 provided at the opposite ends of the bushing
89, such guide slots being elongated in a direction corre-
sponding to the general direction of the center line of the
guideway 83 at its limit of angular movement in which
the needle has its maximum lateral throw. The guide
slots 91, 91 therefore confine the bearing sleeve 88 and
the adjusting shaft 87 journaled in the bearing sleeve
through lateral movements in a path corresponding to the
path of movement -of the block 80 in the guideway 83
at the limit of angular movement of the guide head 84
influencing maximum vibration of the needle. As the lat-
eral movements of the adjusting shaft 87 determine the
different neutral positions of nonvibratien of the needle,
it will be understood that the maximum needle vibration
of the needle remains fixed on changing from one to an-
other neutral position of nonvibration of the needle. This
arrangement has the advantage of maintaining coopera-
tive relationship between the needle and the loop-taker
within predetermined limits of lateral throw -of the needle
so that within said limits no provision need be made for
imparting compensating movements to the loop-taker re-

- gardless of the neutral position adjustment of the con-.
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trolling mechanism.

In order manually to effect bodily shifting movement
of the adjusting shaft 87 and therefore the axis of angular
adjustment of the guide head 84, an eccentric 93 is secured

- by -a set .screw, not herein shown, upon the bearing sleeve

88 within the ends of the latter. The eccentric 93 is
disposed within a recess 94 provided in the bushing 89
between the ends of the bushing containing the guide
slots 91, 91, the opposed and parallel walls 95 which

. (see Figs. 11 and 12) define the recess 94 being substan-

tially transverse to the length of the guide slots 91, 91
diametrically of the bushing. The front end of the
bearing sleeve 88 extends beyond the front end of a
bushing 89 and rigidly carries an operating arm 96 dis-
posed externally of the front wall of the bracket-arm 17.

By turning the operating arm 96 from one limit of
movement as shown in Fig. 11 to the other limit of move-
ment shown in Fig. 12, a combination turning and sliding
movement is imparted to the eccentric 93 within ‘the
confines of the walls 95, 95 .of the bushing 89 due to
the fact that the bearing sleeve 88 which carries the
eccentric 93 is confined by the guide. slots 91, 91. The
described movement of the eccentric 93 carries the bear-
ing sleeve 88 from one end to the other on the guide

_slots 91; 91 and thereby effects a bodily lateral shifting

movement of the angular adjustment axis of the guide
head 84 between-fixed limits. ‘Obviously the operating
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arm 96 may be turned a distance less than that of its full
throw, if desired. .
_ The front end of the adjusting shaft 87 extends for-
wardly beyond the front end of the bearing sleeve 88
and secured thereto by means not herein described, is a
hand lever 98 operable to turn angularly the guide head
84 and thereby change the amplitude of needle vibration.
For a more complete description and disclosure of the
present needle vibration controlling mechanism, reference
may be had to the above noted United States patent
application Serial No. 356,928.

In connection with the adjusting levers 96 and 98, it
is sufficient to say that the member 96 has cooperating
therewith an indicia plate 99 having, as best disclosed
in Figs. 1, 7 and 8, three indicia characters 100, 101
and 102 of which the character 100 indicates the central
or null position of the needle illustrated by the solid
lines of Figs. 9 and 11, while the character 101 indicates
an extreme left-hand adjustment of the needle as indi-
cated by the solid lines of Figs. 10 and 12. Character
192 illustrates the extreme right-hand position of the
needle which is not illustrated in the present drawings.

In the mid-position of the operating arm 96, illustrated
in Fig. 11, the fulcrum axis of the adjusting shaft 87 is
disposed at mid-position of its movement within the
inclined slots 91, 91 of the bushing 89 ‘and the non-
vibration path of the needle is located centrally of its
field of vibration as illustrated in Fig. 9 of the drawings.
In this position of the lever 96, and when the hand lever
98 employed to control the vibration amplitude of the
needle is disposed in its lower position as indicated in
Fig. 1, the index arrow 165 carried by the handle 99
(see Fig. 1) points to the zero marking on the handle
98 and this is indicative of the fact that upon operation
of the machine the needle will be reciprocated in a fixed
path which, as above indicated, is located centrally of
its field of vibration. This is due to the position of the
guideway 83, as shown in full lines in Fig. 9, which is
now disposed in a neutral position wherein the guide
block 80 idly traverses said guideway 83 in a path P—P
so that no appreciable endwise movement is imparted to
the pitman 42. If the hand lever 98 is now turned in
a counterclockwise direction as viewed in Fig. 1, the
guideway 83 will be correspondingly turned angularly
into a position of axial influence upon the pitman 42,
the center of the guide block 82 now traversing a path
P!, P2 which extends equal distances to opposite sides
of and intersects the angular adjustment of central axis
of the gnideway 83. Consequently, this action will effect
the action of the needle so that the throw of the needle
will be at opposite sides of its neutral path of reciproca-
tion in a symmetrical manner. In the described position
of the operating arm 96, any positions of the hand lever
98 from zero to maximum throw of the needle wil] be
visually indicated by the index figures carried by the
member 98 and the arrow 105 of the member 99,

When the operating arm 96 is turned to its right-hand
limit of its movement (see Fig. 12) while the hand lever
98 is in the position illustrated in Fig. 1 the fulcrum
axis of the adjustment shaft 87 will be laterally displaced
in a direction corresponding substantially to the length
of the guideway 83 that is in substantially the path Pi,
P? illustrated in Fig. 9. As hereinbefore explained, this
is due to the fact that the guide slots 91, 91 are elongated
in a direction substantially corresponding to the
path P!, P2,

Referring now to Fig. 10, it will be understood that
the lateral shifting of the adjusting shaft 87 from the
position illustrated in Fig. 9 has displaced the fulcrum
or central axis of the guideway 83 into coincidence with
the lower limit of movement of the center of the guide
block 84. Consequently, operation of the hand lever 98

now effects angular adjustment of the guideway 83 about.

said ll’ow_er point and the guide block 80 has a path of
travel bearing from its neuiral path P—P to its path
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PY, P2 of maximum influence upon the pitman 42, the
neutral path of reciprocation of the needle being entirely
at the left-hand side of its field of vibration as shown
in Fig. 10. ) :

By the same token, if the handle 96 is moved to its
extreme left-hand position of the said indicia device 99,
the needle would be shifted to its extreme right-hand
position and, thus, the neutral path of reciprocation of
the needle will be entirely at the right-hand side of the
field of operation all of which is disclosed and described
in the above noted pending United States patent appli-
cation Serial No. 356,928.

From the above, it is to be understood that the present
machine as so far described is characterized by ‘having
a rotary pattern-cam 64 which is adapted to impart
lateral zigzag movements to the needle 30. This cam
mechanism is designed in such a manner that various
cams may be substituted for the purpose of providing
different types of ornamental zigzag stitches, - For exam-
ple, the cam 64 disclosed in Figs. 9 and 10 of the patent
drawings is adapted to produce a conventional zigzag
stitch whenever the handle 98 is shifted away from its
zero position, but, of course, other cams having different
peripheral configurations may be substituted for the cam
64 so as to produce various types of motion patterns for
the needle. However, in addition to being cam actuated
the present machine is provided with means for altering
the amplitude of lateral needle vibration and for varying
the null or nonvibration position of the needle, In other
words, the various selected cams may be employed for
imparting divers patterns of lateral motion to the needle
but at the same time .the amplitude of this motion, as
well as the nonvibration position of the needle, may be
varied by movement of the handles 96 and 93,

In order to prevent wear of the cam follower 63 and
the cam 64 during the time that the machine is adjusted
for straight line stitching the present invention contem-
plates the provision of a cam follower lifting device in
the form of a hand lever 106 whose intermediate portion
is apertured at 107 so that the member may be rotatably
secured upon a pin 168 mounted within an aperture 109
formed in the portion 61 of the bell-crank lever arm 60.
The lifting lever 186 is provided at its Iower end with a
finger portion 110 which, when the lever is turned in a
counterclockwise direction as viewed in Fig. 4, is adapted
to engage an inclined abutment block 111 formed upon
the side wall of the bracket-arm 17. Ag the finger portion
110 engages the inclined abutment member 111 it will
urge the member 61 to move in a counterclockwise direc-
tion about its pivot pin. 51 whereby the cam follower
portion 63 will rise out of contact with the cam 64 so
that during straightaway stitching of the machine the
cam 64 will not engage the cam follower 63.

As may be observed from Figs. 4 and 5, the lever 106
is provided with a pair .of detent-receiving notches 112
and 113 which are adapted to receive a detent pin 114
slidably disposed within an aperture 115 formed within
the member 61. A spring 116 located within the bore
115 urges the detent 114 toward the lever 166 while a
set screw. 117 maintains the spring in its proper position.
From this it is to be understood that the detent-receiving
notches 112 and 113 respectively lock the handle member
186 in its operative or inoperative positions relative to
the inclined abutment block 111.

For reasons which will be hereinafter set forth, the
above noted cam follower 63 is formed upon the lower
portion of a hand lever 12¢ which, like the cam follower
lifter lever 106, is apertured as at 121 S0 as to be piv-
otally secured upon the pin 108 carried by the member
61. The member 120 is also provided with a pair of
detent-receiving notches 122 and 123 of which each is.
adapted to be engaged by a detent member 124 located
within a bore 125 of the member 61 so as to be biased
by a spring 126 toward the member 120. A set screw
127 majntains the spring 126 in its proper position.  From
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this it is to be understood that the detent-receiving
notches 122 and 123 will function respectively ‘to main-

tain the member 120 either in its inoperative or operative

position relative.to the.cam 64. .

Referring particularly to Figs. 3 :and 7, the cam shaft
72 has secured thereto. by means of a.set screw 130 a
cylindrical hub member 131 which carries. as an integral
part thereof five different rotary cam elements which are
designated by the numeral 132. These five cams are
rigidly ‘mounted upon the hub 131 so that they will all
rotate in synchronism with the shaft 72 and as a conse-
quence with the aforementioned cam 64."

Cooperating with each of the five cams is a separate

cam follower lever member 140 having a configuration.

and ‘a comstruction substantially similar to that of the
lever 120. By referring particularly to Fig. 3, it is to be
observed that there are five of these levers 148 of which
each is pivotally mournted upon .a pin 141 carried between
spaced portions 142 and- 143 of the bell-crank arm 60
so that each of the lever members 140 may be shifted
about the pin in the .same manner as the above noted
lever .member 120, ‘Cooperating with each of these
levers 1490 is.a spring-biased detent pin, designated by
the numeral 144, and each of these pins is constructed
and is ‘adapted to operate in the exact same manner as is
the above noted pin 124,

Each of the members 140 is adapted to be shifted
about the pin 141 independently of its associated mem-
bers and it is designed in the manner of the aforesaid
lever 120 to engage an oppositely disposed one of the
five rotary cams 132 when the lever is in one position
and to be disposed out of contact with the cam when the
lever isin its retracted or inoperative position in the same
manner as the lever arm 129.

From this it is to be understood that the levers 140
function in the same manner as the lever 120 to coop-
erate with their oppositely disposed cams 132 and, as a
matter of fact, an operator may select any one of the
available six cams for operation at any one time or, in
the alternative, any combination of these cams may be
operatively employed simultaneously merely by throwing
the appropriate lever arms into their operative positions.
Thus, the present machine is designed to produce a large
number of different ornamental stitch patterns as dic-
tated by the peripheral cam portions of the various six
cams. Furthermore, various combinations of these cams
may be selected to operate in synchronism thus produc-
ing cam patterns which are distinctly different from any
one of the individual cams themselves. ‘Thus, from one
tosix ‘cams ‘may be operated either-singularly or in vari-
ous selected combinations.

The cam follower lifting member 106 when thrown
to its operative position ‘wherein its finger portion 110 is
upon the inclined abutment member 111 functions to
raise all of the six cam followers so that they will not
engage any of the cams to the end that the followers
will not engage the cams during straight stitching oper-
ations.

It will also be appreciated that the hand control levers
96 and 98 which control the bight or amplitude of needle-
bar vibration will alter the effectiveness of the cams 132
in the exact same fashion that they affect the effective-
ness of the cam 64 to the end that these cams may be
rendered ineffective by positioning the bight control arm
98 in its so-called zero position, and the width of the
stitch pattern produced by any one or a combination of
these cams may be affected by the proper adjustment of
the lever 96 in the fashion as described hereinabove in
connection ‘with the operation of cam 64.

Tt is to be understood that the above described groups
of cams are in effect intelligence record-carrying means
having a plurality of different response producing records
while the various cam follower elements 120 and 140
are in effect individual intelligence pick-up devices tor-
responding to -each of the response-producing records for

senéing and 'résponding o said Tecords in reaction to the’
relative movements between the pick-up means and the
record-carrying means. Also, the bell-crank lever mem-

 ber 49—60 is essentially 2 mechanism for integrating a_
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plurality of the record responses, while the pitman 42:
with its connection means constitutes a transmission mech-
nism for shifting the needle sidewise in conformance with
the integrated record response, and the elements 96 and "

. 98 constitute . operator-mﬂuenced means for varying the;

effect of the variowus Tecord-carrying means.

In order to provide further patterns of ornamental’
stitches ‘the present -invention contemplates the provision.
of means whereby a needle-controlling cam may be ad-
For. example, the cam 64.
may be rap‘aced by a cam 150 (see Fig. 13) which is
provided ‘with two notches 152"and 153, either of which
may receive the cam-shaft locating pin 73. For pur-.
poses of convenience. these notches may be labeled on
the cam by the Ietters “A” and “B.” From Fig. 13 it may
be observed ‘that the notches 152 and 153 are disposed
adjacent dissimilar portions of the cam periphery so.
that the cam 150 may be mounted upon the shaft 72 in
two different effective positions relative to the other cams.
132. Thus, the cam 150 may be adjusted about the
shaft 72 and relative to the cams 132 to the end that.
such an adjustment’ will affect a new ornamental stitch.
pattern whenever the cam 159 is simultaneously em-
ployed ‘in conjunction with any combination of the cams
132. '

Naturally, addifional pin-receiving notches may be pro-
vided in cam 150°so as to provide for further adjustment
of 'the cam about its shaft 72. Such a relative phase
shifting of the cams will result in an alteration of the
integrated record response of the bell-crank lever arm
49 with the result that a different ornamental stitch wull
be produced.

Having thus described the nature of the invention, what
I claim herein is:

1. An ornamental stitch sewing machine comprising,
a frame, a needle mounted in said frame for endwise
reciprocation and for sidewise movements transversely
of the direction of reciprocation, intelligence record-
carrying means carried by said frame and having a plu-
rality of different response-producing records, means for
sensing and responding to at least a pair of said records
during a continuous predetermined stitching cycle, said
last mentioned means including an individual intelligence
pick-up device provided for each of said response-pro-
ducing records for sensing and responding to its associ-
ated record in reaction to relative movements between
said pick-up device and said record-carrying means, means
producing such relative movements in synchronism with
the needle reciprocating movements during said cycle,
means permanently aligning each pick-up device for sens-
ing and responding to its associated record only, trans-
mission mechanism connected with said needle for shift-
ing said needle sidewise, means connecting each of said
pick-up devices with said transmission means, and -op-
erator-influenced means carried by said frame for in-
dividually rendering each of said pick-up devices oper-
ative .and inoperative relative -to its associated record,
and whereby a combined record response may be trans-
mitted to said transmission means -and to said needle
by rendering operative two or more of said pick-up de-
vices.

2. An ornamental stitch sewing machine comprising,
a frame, a needle mounted’ in said frame for endwise
reciprocation and for sidewise movements transversely
of the direction of reciprocation, means connected to said
needle for shifting the needle sidewise, a plurality of
cylindrical rotary cams -mounted upon said frame for
rotation about a fixed commuon. axis, means for rotating
said cams in synchronism with the needle. reciprocating

_movements, a plurality of cam-tracking elements of which
75

each includes an arm wnd of which each element corre-
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sponds to a respective one of said cams for sensing and
responding to its associated cam in response to the move-
ments of the cam, means supporting each of said elements
upon said frame for shifting movements relative to and
independently of its associated elements, means perma-
nenily aligning each of said elements for sensing and
responding to its associated cam only, and operator-
influenced means carried by said frame for selectively
establishing an operative connection between said first
mentioned means and each of said elements whereby said
needle may be shifted sidewise in conformance with se-
lected cam responses of said elements.

3. An ornamental stitch sewing machine comprising,.

a frame, a needle mounted in said frame for endwise
reciprocation and for sidewise movements transversely
of the direction of reciprocation, a pitman connected to
said needle for shifting the needle sidewise, a plurality
of cylindrical rotary cams mounted upon said frame for
rotation about a fixed common axis, means for rotating
said cams in synchronism with the needle reciprocating
movements, a plurality of cam-tracking elements each
corresponding to a respective one of said cams,, means
permanently aligning each of said elements to movement
in a single plane, means connecting each of said ele-
ments with said pitman thereby to actuate the latter in
response to movements of said cams, means for indi-
vidually shifting each of said elements into and out of
cam-tracking relation with its associated cam, said last
mentioned means including a plurality of handles each
being connected to a respective one of said cam-tracking
elements, and spring means carried by said frame and
biasing said cam-tracking elements toward engagement
with said cams.

4. An ornamental stitch sewing machine comprising,
a frame, a needle mounted in said frame for endwise
reciprocation and for sidewise movements transversely
of the direction of reciprocation, a pitman connected to
said needle for shifting the needle sidewise, a plurality
of cylindrical rotary edge cams mounted on said frame
for rotation about a fixed common axis, means for rotat-
ing said cams in synchronism with the needle recipro-
cating movements, a plurality of cam-tracking elements
all pivotally mounted about a common axis with each
element corresponding to a respective one of said cams,
means permanently aligning each element in radial rela-
tion with a respective one of said cylindrical cams, means
connecting each of said elements with said pitman thereby
to actuate the latter in respomse to movements of said
cams, means for individually shifting each of said ele-
ments about said common axis and relative to its asso-
ciated elements and into and out of cam-tracking posi-
tion, said last mentioned means including a plurality of
handles all pivotally mounted about a common axis and
each being connected to a respective one of said cam-
tracking elements, and spring means carried by said frame
and biasing said cam-tracking elements toward engage-
ment with said cams. -

5. An ornamental stitch sewing machine comprising,
a frame, a needle mounted in said frame for endwise
reciprocation and for sidewise movements transversely
of the direction of reciprocation, a pitman connected to
said needle for shifting the needle sidewise, a lever piv-
otally mounted on said frame and about a fixed axis
and ‘connected with said pitman by means of a link,
a plurality of rotary cams mounted upon said frame for
rotation about a fixed commion axis, means for rotating
said cams in synchronism with the needle reciprocating
movements, a plurality of cam-tracking elements all piv-
otally mounted about a common axis with each element
corresponding to a respective one of said cams, means
permanently aligning each of said elements in radial
relation with a respective one of said cams, means con-
necting each of said elements with said lever so as to
shift the latter about its axis in response to the move-
ments of said cams, means for individually shifting each
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of said. elements about said common axis and relative-
to its associated elements and into and out of cam-
tracking ‘position, said last mentioned means including a
plurality of handles of which each is carried upon said
lever and is connected to a respective .one of said cam-
tracking elements, and spring means carried by said frame
and. biasing said- cam-tracking elements toward engage-
ment with said cams.. = ‘

6. An ornamental- stitch sewing machine comprising,
a hollow bracket-arm’ terminating at its free end in a
head, a needle mounted in said head for endwise recip-
rocation and for sidewise movements transversely of the
direction of reciprocation, a rotary shaft extending length-
wise of and within- said bracket-arm and connected with
said needle for reciprocating the latter, a pitman con-
nected. to said needle for shifting the needle sidewise,
a lever pivotally mounted within said bracket-arm and
about a fixed axis and connected with said pitman by
means of a link, a cam shaft moursted within said bracket-
arm and transversely of said rotary shaft, gears opera-
tively connecting’ said two shafts, a plurality of rotary
cylindrical edge cams disposed within said bracket-arm

_ and mounted upon and for rotation with said cam shaft,
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a plurality of .cam-tracking elements all disposed within
said bracket-arm with each element corresponding to a
respective, one. of said cams, means supporting each of
said elements upon said frame for shifting movements
relative to and independently of its associated elements,
means permanently aligning each of said elements for
tracking and responding to its associated cam, means
connecting each of said cam-tracking elements with said
lever: so as 'to shift the latter about its axis in. response
to the movements of said cams, means for individually
shifting each of said cam-tracking elements into and out
of cam-tracking relation with its associated cam, said
last mentioned means including a plurality of handles of
which each is carried upon said lever and is connected
to-a-respective one ‘of said cam-tracking elements and
projects out of the bracket-arm through an aperture
provided in the bracket-arm, and spring means carried
upon said bracket-arm and biasing said cam-tracking ele-

ments toward engagement with said cams.
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7. An ornamental stitch sewing machine comprising,
a hollow bracket-arm terminating at its free end in a
head, a needle mounted in said head for endwise recip-
rocation and for sidewise movements transversely of the
direction of reciprocation, a rotary shaft extending length-
wise of and within said bracket-arm and connected with
said needle for reciprocating the latter, a pitman con-
nected to said needle for shifting the needle sidewise,
a lever pivotally mounted within said bracket-arm and
about a fixed axis and connected with said pitman by
a link, a cam shaft mounted within said bracket-arm
and transversely of said rotary shaft, gears operatively
connecting said two shafts, a plurality of rotary cylin-
drical edge cams disposed within said bracket-arm and
mounted upon and for rotation with said cam shaft, a
plurality of cam-tracking elements disposed within said
bracket-arm “with each of said elements being carried
by said lever and corresponding to a respective one of
said cams for tracking the same, means supporting each
of said elements upon said lever for shifting movements
relative to and independently of its associated elements,
means permanently aligning each of . said elements for’
movement in a single plane, means for individually’
shifting each of said elements into and out of cam-
tracking relation with its associated cam, said last men-
tioned means including a plurality of handles of which
each is carried upon said lever and is connected to a
respective one of said elements and projects out of the
bracket-arm through an aperture provided in the bracket-
arm, and spring means carried by said bracket-arm and
biasing said elements toward engagement with said cams,

8. An. ornamental stitch sewing machine comprising,
a hollow bracket-arm terminating at its free end in a



Hexd, ‘&’ meedle mounted ‘n said head for ‘endwise recip-
rocation ‘and for sidewise thovemerits transversely of the-

direction 'of ' Teciprocation, ‘. rotary shaft -extendirg:

lengthwise of ‘and ‘within said bracket-arm and’connected

with “said ‘needle ‘for reciprocating-the latter, a-‘pitmen

conrected to said needte for shiffing the needle sidewise,”

a Tever pivotally mounted “within said” bracket-arm- and

about a fixed axis and connected with said pitian by

means of a Tink, a:cam shaft mounted ‘within said bracket-
arm and ‘transversely of said rotary shaft, gears ‘opera-
tively connecting said two shafts, a plarality of rotary
cylindrical .edge cams disposed within said bracket-arm
and mounted upon and for rotation with said cam shaft,
a plurality of cam-trackihg élements disposed within said
bracket-arm and pivotally mounted about a common axis
with ‘each of said elements corresponding to a respective
one of said cams, means permanently aligning each of
said. elements in radial relafion ‘with a respective one of
said cams, means connecting.éach of said elements with
said lever so as to shift the latter about ifs axis in re-
sponse to the movements of said cams, means for indi-
vidually pivoting each of said elements about said com-
mon. axis thereby to shift such element into and out of
cam-tracking position with its associated cam, said last
mentioned means including a plurality of handles of
which' each is carried upon said lever and is connected
to a respective one of said elements and projects out of
the bracket-arm through an aperture provided in the
bracket-arm, spring means carried by said bracket-arm
and biasing said elements toward engagement with said
cams, a pin carried. by said pitman, an angularly adjust-
able guideway carried by said bracket-arm and receiving
said pin for translating lateral vibrations of the pitman

into endwise movements, and means mounted upon said’

bracket-arm for angularly adjusting said guideway there-
by to alter the pattern of endwise pitman movements.

9, An ornamental stitch sewing machine comprising,
a frame, a needle mounted in said frame for endwise
reciprocation and for sidewise movements transversely
of the direction of reciprocation, a plurality of adjacently
disposed rotary edge cams mounted on said frame for
rotation about a common axis, means for rotating said
cams in synchronism with the needle reciprocating move-
ments, a-lever pivotally secured upon said frame and
about an axis disposed in parallel relation with the cam

axis and being connected with said needle so-as to shift.

the latter sidewise, a spring carried by said frame and
biasing said lever toward said cams, a plurality of cam-
tracking elements pivotally. mounted upon said lever and
about a common axis disposed in parallelism with said
cam axis with each element corresponding to a respective
one of said cams, means permanently -aligning each- of
said elements in radial relation with a respective one-of
said edge cams, and means for individually pivoting each
of said cam-tracking elements about-its axis thereby to
shift such element into and out of cam-tracking position
with its associated edge cam, said -last mentioned means
including a. plurality of handles of which each is con-
nected to a respective one of said elements.

10. An ornamental stitch sewing machine comprising,
a frame, a needle mounted in said frame for endwise
reciprocation and for sidewise movements transversely
of the direction of reciprocation, a pair of rotary cams
mounted upon said frame, means rotating said cams in
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synchronism with ‘the ‘needle. reciprocating movements,
cam-tracking' means carried- by -said frame for tracking
and ‘responding to said pair of cams during a continuous
predetermined: ‘stitching -cycle,- transmission mechanism

- comnecting said cam-tracking means with said needle for-

shiffing-said needle sidewise in conformance with the
combined cam responses of said cam-tracking means,
and’means enabling ‘said two cams to be phase-shifted
relative to each other thereby to alter the stitch patterns
performed by the needle.

11. An ornamental stitch sewing machine comprising;
a frame, a needle mounted in said frame for endwise
reciprocation and for. sidewise movements transversely
of the direction of reciprocation, a pair of rotary edge
cams mounted upon said frame and about a common
axis, means rotating said -cams in synchronism ‘with the’
needle reciprocating movements during a continuous pre-:
determined stitching cycle, cam tracking means carried
by ‘said frame for tracking and responding to both of
said cams during said continuous cycle, transmission
mechanism connecting said cam tracking means with
said needle for shifting said needle sidewise in conform-
ance with the combined cam responses of said cam-
tracking means, and means enabling one cam to be re-
located about said common cam axis and relative to its
associated cam thereby to alter the stitch patterns per-
formed by the needle.

12. An ornamenta} stitch sewing machine comprising,
a frame, a needle mounted in said frame for endwise
reciprocation .and for sidewise movements transversely
of the direction of reciprocation, an oscillatable lever
pivotally mounted about an axis fixed by said frame, said_
lever connected to said needle for shifting the latter side-
wise, a plurality of cylindrical rotary edge cams mounted
upon said frame for rotation about a fixed common axis,
means rotating said cams in synchronism with the needle
reciprocating movements, a plurality of cam-responding
elements each corresponding to a respective one of said
cams, means mounting each of said elements upon said
lever for movements relative to said lever whereby each.
élement may be shifted into and out of cam-responding
relation with its associated cam, spring means biasing
said lever toward said cams, manually operable means
carried by said lever for releasably locking each of said
glements against movement relative to said lever and in
cam-responding relation with its associated cam whereby
said needle may be shifted sidewise in conformance with
selected ¢am responses .of said elements, and ‘means pet-

- manently alighing each of said cam-responding elements
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for responding to its.associated cam only.
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