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AUTOMATIC ORNAMENTAL STITCH SEWING 

MECHANISMS 
Waldemar A. Ayres, Fort Lauderdale, Fla, assignor to 

The Singer Manufacturing Company, Elizabeth, N.J., 
a corporation of New Jersey 

Filed Jan. 2, 1959, Ser. No. 784,549 
23 Claims. (Cl. 112-158) 

This invention relates to zigzag sewing mechanisms 
and, more particularly, to a novel mechanism for pro 
viding repeating patterns of ornamental zigzag stitching. 

It is an object of this invention to provide a novel 
mechanism for automatically controlling the width of zig 
zag stitching, which mechanism may be incorporated in 
either a work jogging attachment for use with a conven 
tional straight stitching sewing machine, or as the con 
trol mechanism for lateral jogging of the needle bar of a 
zigzag sewing machine. 

Another object of this invention is to provide a zigzag 
stitching control mechanism in which an unlimited variety 
of repeating stitch patterns is obtainable merely by 
making simple easy adjustments of the mechanism. 
An important object of this invention is to provide a 

visual means associated with the zigzag stitching control 
mechanism which will picture to the operator the stitch 
pattern which the control mechanism is adjusted to pro 
duce. This object comprehends a two-fold advantage in 
that the operator may adjust the control mechanism to 
make a picture of the stitch pattern which she desires and 
the mechanism of this invention will automatically pro 
duce that stitch pattern; or having adjusted the control 
mechanism in any other manner the visual means will at 
once indicate or verify the pattern of stitches which will 
result. 

Yet another object of this invention is to provide a 
series of pattern keys useful to the operator in adjusting 
the zigzag stitching control mechanism to produce the 
more popular or recurrent varieties of stitch patterns. 

With the above and additional objects and advantages 
of this invention in view as will hereinafter appear, this 
invention comprises the devices, combinations, and ar 
rangements of parts hereinafter described and illustrated 
in the accompanying drawings of which FIGS. 1-6 illus 
trate this invention as applied to a sewing machine in 
which the needle is jogged laterally to produce zigzag 
stitches, and FIGS. 7-13 illustrate an embodiment of this 
invention in a sewing machine attachment having a work 
jogging presser foot to produce zigzag stitches. 

FIG. 1 represents a side elevational view of a sewing 
machine casing partly in vertical cross section and having 
this invention applied thereto, 

FIG. 2 represents a top plan view of the mechanism 
of FIG. 1 with the sewing machine casing illustrated in 
horizontal cross section. 

FIG. 3 is a cross-sectional view taken substantially 
along line 3-—3 of FIG. 2. 
FIG. 4 is a cross-sectional view staken substantially 

along line 4-4 of FIG. 2. 
‘FIG. 5 is a cross-sectional View taken substantially 

along line 5——-5‘ of FIG. 4. ' 
FIG. 6 is a cross-sectional view taken substantially 

along line 6-6 of FIG. 2. 
- FIG. 7 represents a side elevational view of a work 
jogging attachment having this invention applied thereto. 

FIG. 8 represents a top plan view of the attachment of 
FIG. 6. 

FIG. 9 represents a front elevational view of a portion 
of the attachment of FIG. 6 illustrating the visual rep 
resentation of the stitch pattern which will be produced 
by the attachment. I 
FIG. 10 represents a detached side elevational view 
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of portions of the operating and control mechanisms of 
the ‘attachment. 
FIG. ll is a horizontal cross-sectional view taken be~ 

neath the attachment casing substantially along line 10— 
It} of FIG. 6 illustrating the work jogging presser foot 
of the attachment. 

FIG. 12 is a cross-sectional view taken substantially 
along line 12-42 of FIG. 10, and 

FIG. 13 represents a front elevational view of a por 
tion of the attachment as illustrated in FIG. 9 and includ 
ing a template for indicating the adjustments necessary 
to ready the attachment for the preparation of a predeter 
mined pattern of zigzag stitches. 7 

Referring to the drawings, FIGS. 1 to 6 illustrate an 
adaptation of this invention to the needle jogging mech 
anism of a zigzag sewing machine. Indicated at 20 is 
the bracket arm head portion of a sewing machine cas 
ing having secured therein by a fastening screw 21, a ful 
crum block 22 which is embraced by a pair of pintles 23 
carried by a needle bar gate 24. The needle bar gate 
is guided for swinging movement about the pintles 23 
by a guide ?nger 25 slidably con?ned in a slot '26 in the 
sewing machine casing. The sewing machine is provided 
with a feed dog 27 which may be actuated in any known 
manner through a work supporting plate 28' of the sew 
ing machine in opposition to a presser foot 29 carried by 
a presser bar 30 journaled in the bracket arm head and 
biased downwardly. The feed dog 27 serves to de?ne a 
principal direction of sewing which occurs perpendicular 
to the plane of the movement of the needle bar ‘gate. A 
needle bar 31 journaled for endwise reciprocation in the 
needle bar vgate carries at its lower extremity a needle 
clamp 32 and a needle 33. The needle bar is reciprocated 
endwise by an articulated driving link 34 which opera 
tively connects a stud 35 carried on the needle bar with 
a crank pin 36 carried in a counterweighted crank mem 
ber 37 fast on the sewing machine main shaft 38 journaled 
in the machine casing 20. 
A novel feature of this invention is the provision of a 

means whereby the operator of the machine may prepare 
a visual representation or a picture of a stitch pattern that 
she desires to sew, the sewing machine then producing 
repetitively the depicted stitch pattern. Referring to FIG. 
1 of the drawings, 40 indicates an opening or window 
formed in the sewing machine casing, through which are 
accessible "and visible a plurality of individually adjustable 
control elements 4llleach formed with an arm 42 provided 
on the free extremity with indicium 43 which may take 
the ‘form of an inlay of contrasting color or the like. The 
arm 42 of each control element may be selectively ad 
justed to any position between the top and bottom edges 
of the window 4th. As a group, therefore, the indicia 43 
provide a picture of a pattern of stitches. As illustrated 
in FIG. 1, the control elements have been arranged to 
depict an arrowhead pattern, the indicia 43 depicting the 
relative positions of successive needle penetrations neces 
sary to produce the composite pattern of stitches which 
is illustrated. 
The mechanism will now be described whereby any 

pattern or picture of stitches which is made of the iodide 
43 will be produced by the sewing machine. 
The control elements 41 are preferably made identical 

each to the other and are pivotally supported on a com 
mon ‘bolt 44 extending between bearing lugs 45, 46 pro 
jecting inwardly from the sewing machine casing. The 
control elements are evenly spaced along the *bolt 44 and 
separated ‘by spacing members 47 which embrace the bolt 
44 and are locked against turning by a pin 48 extending 
between the lugs 45, 46. By virtue of the spacing mem 
bers 47 each control member may be adjusted independ 
ently without frictionally engaging and disturbing the po 
sition of adjustment of adjacent control members. 
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The bolt 44 is formed with a hexagonal head 49 set into 
a hexagonal opening in the bearing lug 46. At the other 
extremity, the bolt 44 is threaded and passes through a 
clearance aperture in the bearing lug 45. A clamp nut 
50 on the bolt 44 serves as a means for clamping together 
the control elements 41 in selected position of adjustment. 
To lock and unlock the control elements, an operating 
arm 51 is secured in the clamp nut 50 and projects for 
wardly through a slot in the sewing machine casing for 
access to the machine operator. 

Referring to FIG. 4, each control element 41 is formed 
with a body portion having substantially a sector shape, 
the upper edge 52 of which de?nes a cam surface for con— 
trolling the extent of lateral vibration of the needle bar. 
The cam surface 52 and the arm 42 with the indicium 43 
bear a ?xed relation to each other such that the position 
of the arm and indicium 43 in the opening 40 provides an 
accurate indication of the position of the cam surface 52. 
As illustrated in FIG. 4, the cam surface 52 may be a 
straight planar surface which is disposed horizontally 
when the arm 42 is against the bottom edge of the opening 
40 and which is increasingly inclined to the horizontal as 
the arm 42 is ‘adjusted upwardly toward the top edge of 
the opening 40. 
The mechanism for jogging the needle bar gate in a 

pattern as dictated by the control elements 41 is driven 
‘by a face cam 60 fast on the main shaft 38. As illustrated 
in FIG. 3, the face cam 60 is tracked by a roller follower 
61 carried by a bell crank follower lever 62 fulcrumed 
in a lug 63 of the machine casing 20. The follower lever 
62 is pivoted as at 64 to a reciprocating pawl carrier 65 
arranged crosswise in the machine casing. A pawl 66 is 
pivoted on the pawl carrier and urged upwardly into op 
erative position by a spring 67. The pawl 66 is formed 
with an arm 68 which overrides a throw-out lever 69' car 
ried on a stud 70 journaled in the machine casing and pro 
vided exteriorly of the casing with a pointer knob 71 
which may be turned to depress the pawl 66 into inoper 
ative position. Depression of the pawl will deactivate the 
mechanism for producing a pattern of stitches such that 
jogging of the needle bar gate will cease and a straight 
line of stitches can be produced. 

lournaled freely on the main shaft 38 is a cylindrical 
drum 72 formed with a plurality of radial driving arms 
73 spaced axially along the drum and evenly spaced radi 
ally thereof. The radial driving arms preferably are equal 
in number to the number of control elements 41 and are 
arranged in a spiral fashion about the drum. A ratchet 
wheel 74 fast on the drum is preferably formed with teeth 
equal in number to the number of radial driving arms 73 
and control elements 41. The ratchet wheel 74 cooper 
ates with the pawl 66 and with the spring '75 for prevent 
ing retrograde motion so as to index the drum 7?. and the 
radial driving arms 73 in step-by-step fashion one incre~ 
ment during each endwise reciprocation of the needle. 

Referring to FIGS. 2, 4 and 5, a rock shaft 80 is jour 
naled in bearing lugs 81 at the opposite side of the drum 
72 from the control elements 41. Fast on the rock shaft 
80 is an oscillating frame 82 having a cross pin 33 above 
the rock shaft 80 and having beneath the rock shaft a 
pivotal connection 84 with an elongated lost motion slot 
85 in the pawl carrier 65. Pivoted on the cross pin 83 
are a plurality of links 86 biased downwardly in a coun 
terclockwise direction as viewed in FIG. 4 each by a sep 

The links 86 are preferably equal in 
number to the number of radial driving arms 73 and as 
illustrated in FIG. 2, the links, driving arms, and control 
members are arranged such that one of each shares a 
common vertical plane. Each of the links 86 is formed 
with a depending lug 87 extending each into the path of 
motion of a respective one of said radial driving arms. 
As the drum '72 is rotated in step-by-step fashion, there 

fore, the radial driving arms 73 will operate in seriatim to 
engage the depending lugs 87 of the links 86 and impart 
to one link during each reciprocation of the needle, a 
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motion to the left as viewed in FIG. 4, thus oscillating the 
frame 82 and the rock shaft 80 in a counterclockwise di 
rection. The oscillating motion of the pawl carrier 65 by 
virtue of the pin and slot connection 84, 85 will, on the 
return stroke, oscillate the frame 82 and rock shaft 80 in 
a clockwise direction to return the frame and rock shaft 
to the position illustrated in FIG. 4 ready to be carried 
in a clockwise direction by the suceeding driving arm 73. 
The extent of rocking motion imparted to the rock shaft 

80 at each reciprocation of the needle is, therefore, de 
pendent upon engagement of the lug 87 with the driving 
arm 73. Each link 86 bears upon and overrides the cam 
surface 52 of a respective one of the control elements 41 
and will be cammed upwardly by the cam surface 52 to 
separate the driving engagement between the lug 87 and 
the driving arm 73. In the position of parts illustrated in 
FIG. 4 with the adjusting arm 42 of the control element 
41 turned down against the lower edge of the opening 
40, the cam surface 52 will be disposed substantially 
horizontally and a minimum of upward camming motion 
will be imparted to the ‘link 86. The driving engagement 
between the radial driving arm 73 and the lug 87 will, 
therefore, continue for a maximum duration in this posi 
tion of parts and a maximum oscillation of the rock shaft 
will occur. As the cam 42 is adjusted upwardly, and the 
inclination of the cam surface 52 with the horizontal in 
creases, the link 86 will be cammed upwardly at an in 
creasing rate thus decreasing the driving interval and re 
ducing the amount of oscillatory motion imparted to the 
rock shaft I80. As the driving arms 73 become effective 
in seriatim to engage lugs 87 of the links 86 one during 
each endwise reciprocation of the needle, the rock shaft 
80 will be oscillated in varying amounts depending di 
rectly upon the positions of adjustment of the control 
elements 41. 
Mechanism is provided as illustrated in FIGS. 1, 2 

and 6 for transmitting the variable oscillating motion 
of the rock shaft 80 to the needle bar gate 24 to in?uence 
the extent of lateral vibration of the gate in proportion 
to the extent of oscillation of the rock shaft. A crank 
90 secured to the rock shaft 80‘ is connected by means of 
a crank pin 91 to a camming lever 92 arranged vertically 
within the machine casing. The camming lever 92 is 
slotted vertically as 1at 93 to embrace a fulcrum pin 94 
carried by a bight adjusting lever 95 pivoted at 96 to a 
support lug 97 in the machine casing and extending 
through a slot 98 in the machine casing. A clamp nut 
99 and a pointer 100i carried on the bight adjusting lever 
traverse ‘an arcuate portion 101 of the sewing machine 
casing whereby the operator may selectively position the 
bight adjusting lever and clamp the lever in selected posi 
tion. Above the fulcrum pin 94 and thus movable in 
proportion to, the movement of the crank pin 91 in ac 
cordance' with the selected position of the fulcrum pin 
94, the camming lever is formed with an inclined cam 
slot 102 which embraces a roller follower 103 carried by 
a substantially horizontal arm 104 formed on the needle 
bar gate 24. 
From the foregoing it will be apparent that the position 

of the arm 42 of each control element will depict by 
virtue of the indicium 43, the relative position of one 
needle penetration of a repeated pattern of zigzag stitches 
with respect to the other needle penetrations in the pat 
tern. As a group, therefore, the indicia picture the en 
tire pattern of stitches in proportional form and shape 
which will appear in the stitched product. 
The variety of stitch patterns available to an operator 

is in?nite since each control element is in?nitely variable 
between its extreme positions. In order to be able to 
duplicate a predetermined pattern therefore, a pattern 
template or key 110 is provided insertable in a pair of 
grooves 111 formed in ‘the sewing machine casing one 
at each side of the window 40‘. The pattern template is 
formed with a plurality of stations 112 corresponding 
in position one to each of said control elements arms 42 
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and dimensioned with respect to locating ears 113 at the 
top of the template which seat against the top of the 
sewing machine casing to position the template, to pro 
vide separate locating surfaces one for each control ele 
ment arm to de?ne a predetermined position of adjust 
ment for each arm which will yield a desired pattern of 
stitches. Pattern templates might preferably be used to 
provide a ready means for making the adjustments neces 
sary to stitch certain of the more customary stitch pat 
terns, although a pattern template may be made corre 
sponding to any one of the in?nite variety of stitch pat 
terns possible with the mechanism of this invention. 

FIGS. 7-13 illustrate an adaptation of the mechanism 
of this invention to a work jogging attachment for a 
sewing machine. The attachment which is of the type 
referred to in the art as “Zigzag” attachments may be 
applied to any straight stitching sewing machine having 
a presser bar 120, a needle bar 121 carrying a needle 
clamp 122 for securing a needle 123 thereto which needle 
bar reciprocates endwise in a ?xed path, and a work 
feeding mechanism including, for instance, a feed dog 124 
for determining a principal direction of sewing rela 
tively to the needle. 
The mechanism of the attachment is assembled in an 

attachment casing 125 having a ?at bottom portion 126 
and spaced upstanding side walls 127, 128. Secured to 
the side wall 127 of the attachment casing is block 129 
formed to embrace the sewing machine presser bar and 
to be rigidly secured thereto iby a fastening screw 130 
in place of the usual presser foot. 

Slidably adjustable in a horizontal undercut slot 131 
formed in the block 129 is the enlarged head 132 of a 
bolt 133 which carries an angle bracket 134 which may 
be clamped in selected position along the slot 131 by a 
knurled nut 135 on the bolt 133, A fulcrum pin 136 
carried by the angle bracket 134 is embraced in an elon~ 
gated slot 137 formed in the shank portion 138 of a 
work engaging foot 139. The shank portion 138 which 
is thus slidably pivoted to the attachment casing is piv 
otally connected as at 140 to one arm of a bell crank 
lever 139 fulcrumed at 141 to an extension 142 of the 
bottom portion of the attachment casing. The angle 
bracket 134 thus provides for an adjustment of the bight 
or width of stitching by providing an adjustment of the 
position of the fulcrum pin 136 relatively to the work 
engaging foot and the pivotal connection 140‘ at which 
the work engaging foot is driven. The bight adjustment 
serves as a means for narrowing or broadening the pat 
tern of stitches to be produced. 
The side walls 127 and 128 of the attachment casing 

are formed at the front of the attachment with inturned 
front wall portions 143 which meet at the center of the 
attachment and together de?ne a window or picture frame 
144 within which is disposed the means for depicting a 
pattern of stitches to be produced. 

Carried on a bolt 145 having a ‘hexagonal head 146 
embraced in a hexagonal aperture in the attachment 
casing side wall 127 and passing through a clearance aper 
ture in the side wall 128 are a plurality of control ele 
ments 147 each preferably shaped alike as illustrated in 
FIG. 10 including a sector shaped body portion formed 
with a cam surface 148 and an adjusting arm 149 the free 
end of which protrudes through the window 144 and is 
provided with indicium 150 such as an inlay or the like. 
The control elements 147 are preferably evenly spaced 
on the bolt 145 and separated by spacing members 15 
locked together by a pin 152 spanning the attachment 
casing side walls 127, 128 to prevent frictional inter 
ference between the individually adjustable control ele 
ments. A lock nut 153 having a handle 154 is threaded 
on the bolt 145 at the outside of the attachment casing 
side wall 128 to provide a means for locking the control 
elements together in selected positions of adjustment. 
The mechanism for jogging the work engaging foot 139 

in a pattern as dicta-ted by the control elements 147 is 
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6 
driven by the needle bar 121 of the sewing machine. An 
actuating lever 160' fulcrumed on a screw 161 secured in 
the block 129 is bifurcated as at ‘162 and embraces the 
needle clamp 122 on the needle bar. The actuating lever 

. 160 is formed with a slot 163 which embraces a pin 164 
carried by a lever 165 fulcrumed on the screw 166 secured 
on the attachment casing side wall 127. By means of a 
pivot pin 167, the lever 165 is connected to a pawl carrier 
168. Pivoted on the pawl carrier is a pawl 1619 biased up 
wardly into operative position by a spring 170‘. A throw 
out lever 171 pivoted on the pawl carrier 168 overrides the 
pawl 169 and may be turned to depress the pawl into an 
inoperative position in which the automatic zigzag mech 
anism will be rendered inoperative and a. straight line of 
stitches will result. 

Journaled transversely between the side walls 127 and 
128 of the attachment casing is a drum 172 provided with 
a plurality of radial driving arms 173 one for each control 
element 147. The driving arms 173 are spaced axially of 
the drum each containing a plane common with one of 
the control elements, and the radial arms are evenly spaced 
radially about the drum in a spiral arrangement. Fast 
on the drum 172 outside the attachment casing side wall 
127 is a ratchet wheel 174 which cooperates with the pawl 
168 and with a spring 175 for preventing retrograde move 
ment of the drum to turn the drum in step~by-step in 
creme‘nts in one direction, one increment of movement 
during each reciprocation of the sewing machine needle 
bar. Preferably the ratchet wheel and pawl are con 
structed to impart the same number of increments of turn 
ing movement in one revolution of the drum as the num 
ber of control elements or radial arms. Secured to the 
drum and disposed outside the attachment casing side wall 
128 is a handwheel 176 for manually indexing the drum. 
Indicium 177 on the handwheel serves to indicate a start 
ing position of the drum which may be made to correspond 
in a given position to the position of parts in which the 
extreme left hand control element 147 in FIGS. 9 or 13 
is effective so that the operator using the handwheel may 
be certain of starting a stitch pattern at a designated point 
in the pattern. 

Referring to FIGS. 7, 8 and 10, a rock frame 180 is 
journaled for oscillatory movement freely on an axle 1181 
extending between rearward extensions 1'82, 183 of the 
attachment casing side walls 127 and 128 respectively. 
The rock frame includes a pair of cylindrical pins, a pin 
1'84 carried above the axle 181 and a pin 185 carried be! 
neath the axle. Pivoted on the pin 184 and biased down 
wardly by springs 186 are a plurality of links 187 equal in 
number to the number of radial driving arms 172, the links 
preferably being disposed each to share a vertical plane 
common with one radial driving arm 172 and one of the 
control elements 149. Each link 1819 is formed with a 
depending lug 188 disposed in the path of motion of that 
driving arm 173 with which the link shares a plane. The 
links also each bear upon the cam surface 148 of a re 
spective one of the control elements. The position of the 
cam surfaces 148 as reflected visually by the position of 
the arms 147 and the indicia 150 thereon will thus de— 
termine the point at which each link 187 will be cam-med 
upwardly to carry the lug 188 out of driven relation with 
the radial driving arm 173, which as a consequence will 
determine the extent of oscillatory motion imparted to the 
rock frame 180 during each endwise reciprocation of the 
sewing machine needle. 
The pin 185 of the rock frame extends into an elongated 

slot 189 of the pawl carrier 168 so that on each upstroke 
of the needle bar, the rock frame will be returned by the 
pawl carrier 167 to the position illustrated in FIG. 7. 
The extent of rocking motion imparted to the rock 

frame 180 at each reciprocation of the needle is, there 
fore, dependent upon engagement of the lug 188 with 
the driving arm 173. Each link 187 bears upon and over 
rides the cam surface 148 of a respective one of the con 
trol elements 147 and will be cammed upwardly by the 
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cam surface to separate the driving engagement between 
the lug 1% and the driving arm 173. In the position of 
parts illustrated in full lines in FIG. 10, with the adjusting 
arm 149 turned down against the lower edge of the window 
144, the cam surface 143 will be disposed substantially 
horizontally and a minimum of upward cammitug motion 
will be imparted to the link 187. The driving engagement 
between the lug 188 and the driving arm 173 will, there 
fore, continue for a maximum duration in this position 
of parts and a maximum oscillation of the rock frame 
189 will occur. As the arm 149 is adjusted upwardly 
and the inclination of the cam surface 148 with the hori 
zontal increases, as illustrated in the dashed line position 
of parts of FIG. 10, the link 187 will ‘be cammed upwardly 
at an increasing rate thus decreasing the driving interval 
and reducing the amount of oscillatory motion imparted 
to the rock frame. As the driving arms 173 become ef 
fective in seriatim to engage the lugs 188 of the links 187 
one during each endwise reciprocation of the needle, the 
rock frame 180 will be oscillated in varying amounts de 
pending directly upon the positions of adjustment of the 
control elements 147. 

Motion of the rock frame 180 is imparted to the work 
engaging presser foot 139 by means of the pin 185 which 
is carried for oscillation with the rock frame. Slidably 
mounted on the pin 185' is a block 190 formed with a de 
pending pin 191 which is embraced in a boss 192 carried 
on the bell crank 141. 
The variety of stitch patterns available to an operator 

is in?nite since each control element is in?nitely variable 
between its extreme positions. In order to be able to 
duplicate a predetermined pattern, therefore, a pattern 
template or key 216 is provided insertable in a pair of 
grooves 211 formed one in each of the attachment casing 
side walls 127, 128 one at each side of the window 144. 
The pattern template 210 is formed with a plurality of 
stations 212 corresponding in position one to each of the 
adjusting arms 149 and dimensioned with respect to lo 
eating ears 213 at the top of the template which seat 
against the top of the attachment casing side walls 127 and 
1228 to position the template, to provide separate locating 
surfaces one for each control element adjusting arm 149 
to de?ne a predetermined position of adjustment for each 
arm which will yield a desired pattern of stitches. 
As described above, this invention provides in either 

an attachment to a sewing machine or in a mechanism 
built into a sewing machine, a means whereby a machine 
operator may draw a picture of a desired pattern of zig 
zag stitches and a mechanism whereby any depicted 
pattern will be stitched automatically by the sewing 
mechanism. 
Having thus described the nature of the invention, what 

I claim herein is: 
1. In a sewing mechanism for producing a pattern of 

stitches, a control means for predetermining a stitch 
pattern to be produced, said control means including a 
plurality of control elements arranged as a group, means 
supporting said control elements for adjustment each into 
a selected one of a range of positions, mechanism associ 
ated with each control element for in?uencing the con 
?guration of a portion of the stitch pattern, to a degree 
in proportion to the selected position of adjustment of 
that control element relatively to said range of positions, 
and means associated with each control element and ar 
ranged with respect to said con?guration in?uencing 
means to provide, as a group, a visual representation of 
the type of stitch pattern which will result from any ar 
rangement of said control elements. 

2. In a mechanism for sewing a work fabric having a 
needle and a means for effecting needle penetration of the 
Work fabric at various distances ‘from a principal line of 
sewing thereon, a control means for determining a pattern 
of stitches of varying distance from said principal line 
of sewing, said control means including a plurality of 
control ‘elements, means supporting said control elements 
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for individual adjustment each a selected amount from a 
common initial position of adjustment, means associated 
with each control element for determining the distance 
‘from said principal line of sewing of a portion of the 
needle penetrations in a repetitive pattern in a direct 
proportion to the amount of adjustment of said control 
element from said common initial position of adjustment, 
and separate indicium associated with each of said con 
trol elements to provide as a group a visual representa 
tion of the relative position :of each needle penetration in 
the stitch pattern which will result from any arrange 
ment of said control elements, 

3. In a sewing mechanism for producing a pattern of 
stitches, a control means for determining a stitch pattern, 
said control means comprising a plurality of adjustable 
control elements arranged as a group, separate indicium 
associated with each of said control elements, means 
accessible to an operator for adjusting said control ele 
ments to arrange said indicia in any one of a multiplicity 
of visual patterns, and stitch con?guration in?uencing 
means associated with each of said control elements and 
arranged with respect to said indicia for producing a 
pattern of stitches having whatever appearance is visually 
represented by the indicia as a group. 

4. In a sewing machine having an endwise recipro 
catory needle, and a work feeding means for determining 
a principal direction of sewing, means for automatically 
sewing an ornamental pattern of stitches comprising, op 
erating means for imparting movement laterally of the 
principal direction of sewing of said needle and said feed 
ing means relatively to each other, means driven by said 
sewing machine for actuating said operating means once 
during each endwise reciprocation :of said needle, a 
plurality of individually adjustable control means for de 
termining the extent of lateral movement of said needle 
and said feeding means relatively to each other imparted 
by said operating means, means for rendering said plural 
ity of control means eifective in seriatim one during each 
endwise reciprocation of said needle, a plurality of sepa 
rate operator in?uenced adjusting means carried by said 
sewing machine, and means operatively connecting said 
operator in?uenced means each to a respective one of said 
adjustable control means. 

5. In a sewing machine having an endwise recipro 
catory needle, a presser foot, and a work feeding means 
for determining a principal direction of sewing, means 
for automatically sewing a repetitive pattern of zigzag 
stitches comprising, operating means for imparting move 
ment laterally of the principal direction of sewing of said 
needle and said presser foot relatively to each other, 
means driven by said sewing machine for actuating said 
operating means once during each endwise reciprocation 
of said needle, a plurality of individually adjustable con 
trol means for determining the extent of lateral move 
ment of said needle and said presser foot relatively to 
each other imparted by said operating means, and means 
for rendering said plurality of control means effective in 
seriatim one during each endwise reciprocation of said 
needle, means supporting said plurality of individually 
adjustable control means in a group, and separate in 
dicium carried on each of said plurality of control means 
providing as a group a visual indication ofv the pattern 
of Zigzag stitches which will result in any arrangement of 
said control means. 

6. In a sewing machine having an endwise recipro— 
catory needle, a presser foot, and a work feeding means 
for determining a principal direction of sewing, means 
for automatically sewing a repetitive pattern of zigzag 
stitches comprising, operating means for imparting move 
ment laterally of the principal direction of sewing of said 
needle and said presser foot relatively to each other, 
means driven by said sewing machine for actuating said 
operating means once during each endwise reciprocation 
of said needle, a plurality of individually adjustable con~ 
trol means for determining the extent of lateral move 
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ment of said needle and said presser foot relatively to 
each ‘other imparted by said operating means, and means 
for rendering said plurality of control means effective in 
seriatim one during each endwise reciprocation of said 
needle, means supporting said plurality of individually 
adjustable control means in a group, adjusting arms car 
ried one on each of said plurality of control means, and 
a template means formed with a plurality of locating 
surfaces corresponding one to each of said adjusting arms 
for indicating the relative position of adjustment for each 
of said adjusting arms to provide a predetermined pat 
tern of zigzag stitching. 

7. In a sewing machine having an endwise recipro 
catory needle, a presser foot, and a work feeding means 
for determining a principal direction of sewing, means for 
automatically sewing a repetitive pattern of zigzag stitches 
comprising, operating means for imparting movement 
laterally of the principal direction of sewing of said 
needle and said presser foot relatively to each other, 
means driven by said sewing machine for actuating said 
operating means once during each endwise reciprocation 
of said needle, a plurality of individually adjustable con 
trol means for determining the extent of lateral move 
ment of said needle and said presser foot relatively to 
each other imparted by said operating means, and means 
for rendering said plurality of control means effective in 
seriatim one during each endwise reciprocation of said 
needle, a plurality of separate operator in?uenced ad 
justing means carried by said sewing machine, means 
operatively connecting said operator in?uenced means 
each to a respective one of said adjustable control means, 
and operator in?uenced means for locking said indi 
vidually adjustable control means 'in selected position of 
adjustment relatively to said operating means. 

8. In a sewing machine having an endwise recipro 
catory needle, a presser foot, and work feeding means 
for determining a principal direction of sewing, means 
for automatically sewing a repetitive pattern of zigzag 
stitches comprising, a plurality of operating means each 
arranged to move said needle and said presser foot 
laterally of said principal direction of sewing relatively to 
each other, means driven ‘by said sewing machine for 
actuating said operating means in seriatim one during 
each endwise reciprocation of said needle, a plurality of 
individually adjustable control means disposed each in 
operative relation with one of said operating means for 
controlling the extent of lateral movement of said needle 
and said presser foot relatively to one another effected by 
the operation of each respective operating means, a 
plurality of separate operator influenced adjusting means 
carried by said sewing machine, and means operatively 
connecting said operator in?uenced means each to a re 
spective one of said adjustable control means. 

9. In a sewing machine having an endwise recipro 
cating needle, a presser foot, and work feeding means for 
determining a principal direction of sewing, means for 
automatically sewing a repetitive pattern of zigzag stitches 
comprising, a shiftable member, means for supporting 
said shiftable member relatively to said sewing machine, 
means in?uenced by shifting of said member and opera 
tively connected to move said needle and said presser 
foot laterally of said principal direction of sewing rela 
tively to each other, a plurality of operating means for 
moving said shiftable member, means driven by said 
sewing machine for actuating said operating means in 
seriatim one during each endwise reciprocation of said 
needle, a plurality of control means supported relatively 
to said operating means and disposed in operative rela 
tion each with one of said operating means for controlling 
the extent of movement of said shiftable member oc 
casioned by the operation of each respective operating 
means, a plurality of separate operator influenced ad 
justing means carried by said sewing machine, and means 
operatively connecting said operator influenced means 
each to a respective one of said adjustable control means. 

10. In a sewing machine having an endwise recipro 
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10 
catory needle, a presser foot, and work feeding means 
for determining a principal direction of sewing, means 
for automatically sewing a repetitive pattern of zigzag 
stitches comprising, a shiftable member, means for shift 
ably supporting said member relatively to said sewing 
machine, means in?uenced by said shiftable member and 
operatively connected to move said needle and said 
presser foot laterally of said principal direction of sewing 
relatively to each other, a shaft, means for journaling 
said shaft relatively to said sewing machine, means driven 
by said sewing machine for imparting step-by-step incre 
ments of turning movement to said shaft in one direction 
of rotation one increment during each endwise reciproca 
tion of said needle, a plurality of drive means on said 
shaft equal in number to the number of increments of 
turning movement of said shaft in one revolution thereof, 
said drive means being disposed in spaced relation 
axially along said shaft and in evenly spaced angular re 
lation thereon, means carried on said shiftable member 
for rendering each of said drive means effective to impart 
movement to said shiftable member in seriatim one drive 
means during each increment of movement of said shaft, 
a plurality of individually adjustable control means one 
corresponding to each of said drive means for controlling 
the motion imparted to the shiftable member ‘by each of 
said drive means, a plurality of separate operator in?u 
enced adjusting means carried by said sewing machine, 
and means operatively connecting said operator in?u 
enced means each to a respective one of said adjustable 
control means. 

11. In a sewing machine having an endwise recipro 
catory needle, a presser foot, and work feeding means for 
determining a principal direction of sewing, means for 
automatically sewing a repetitive pattern of zigzag stitches 
comprising, a shiftable member, means for shiftably sup 
porting said member relatively to said sewing machine, 
means in?uenced by said shiftable member and opera 
tively connected to move said needle and said presser 
foot laterally of said principal direction of sewing rela 
tively to each other, a shaft, means for journaling said 
shaft relatively to said sewing machine, means driven by 
said sewing machine for imparting step-by-step incre 
ments of turning movement to said shaft in one direc— 
tion of rotation one increment during each endwise re 
ciprocation of said needle, a plurality of drive means on 
said shaft equal in number to the number of increments 
of turning movement of said shaft in one revolution 
thereof, said drive means being disposed in spaced rela 
tion axially along said shaft and in evenly spaced angular 
relation thereon, a plurality of connection elements car 
ried on said shiftable member and disposed each in a 
plane of one of said drive means, interengageable means 
on said connection elements and on said drive means, 
said interengageable means on said connection elements 
and on said drive means coupling each connection ele 
ment in seriatim for movement in response to movement 
of the drive of the means with which it is coplanar during 
one increment of turning movement of said shaft, a 
plurality of individually adjustable control means dis 
posed each in a plane of one of said connection elements 
for determining the duration of interengagement of each 
connection element with its respective drive means, a 
plurality of separate operator in?uenced adjusting means 
carried by said sewing machine, and means operatively 
connecting said operator in?uenced means each to a 
respective one of said adjustable control means. 

12. In a sewing machine having an endwise reciproca 
tory needle, a presser foot, and a work feeding means for 
determining a principal direction of sewing, means for 
automatically sewing a repetitive pattern of zigzag stitches 
comprising operating means for imparting movement 
laterally of the principal direction of sewing of said needle 
and said presser foot relatively to each other, means driven 
by ‘said sewing machine for actuating said operating 
means once during each endwise reciprocation of said 
needle, a plurality of individually adjustable control 



8,025,809 
11 

means for determining the extent of lateral movement of 
said needle and said presser foot relatively to each other 
imparted by said operating means, said control means in 
cluding a plurality of identically shaped control elements, 
support means common to each of said plurality of con 
trol elements for supporting said control elements rela 
tively to said operating means, stop means common to 
each of said plurality of control elements for de?ning a 
uniform range of adjustment of each of said control ele 
ments, indicating means carried by each of said plurality 
of control elements for providing a visual representation 
of the position of adjustment of each control element rel 
atively to said common stop means and relatively to each 
other, and means for rendering said plurality of control 
means effective in ‘seriatim one during each endwise re 
ciprocation of said needle. 

13. In a sewing machine having an endwise reciproca 
tory needle, a presser foot, and a work feeding means for 
determining a principal direction of sewing, means for 
automatically sewing a repetitive pattern of zigzag stitches 
comprising operating means for imparting movement 
laterally of the principal direction of sewing of said 
needle and said presser foot relatively to each other, 
means driven by said sewing machine for actuating said 
operating means once during each endwise reciprocation 
of said needle, a plurality of individually adjustable con 
trol means for determining the extent of lateral move 
ment of said needle and said presser foot relatively to 
each other imparted by said operating means, said con 
trol means including a plurality of identically shaped con 
trol elements, support means common to each of said 
plurality of control elements for supporting said control 
elements relatively to said operating means and in evenly 
spaced linear arrangement with each other, substantially 
parallel stop means common to each of said plurality of 
control elements for de?ning therebetween a uniform 
range of adjustment of each of said control elements, op 
erator in?uenced means on each of said control elements 
movable between said parallel stop means for selectively 
adjusting the position of said control elements, indicia 
carried by each of said operator in?uenced means for pro 
viding a visual representation of the position of adjust 
ment of said control elements relatively to said stop means 
and relatively to each other, and means for rendering 
said plurality of control means effective in seriatim one 
during each endwise reciprocation of said needle. 

14. In a sewing machine having an endwise reciprocat 
ing needle, a presser foot, and work feeding means for 
determining a principal direction of sewing, means for 
automatically sewing a repetitive pattern of zigzag stitches 
comprising, a shiftable member, means for supporting 
said shiftable member relatively to said sewing machine, 
means in?uenced by shifting of said member and opera 
tively connected to move said needle and said presser foot 
laterally of said principal direction of sewing relatively to 
each other, a plurality of substantially parallel links, 
mean for pivoting each of said links to said shiftable 
member, drive means, means for supporting said drive 
means relatively to said sewing machine and adjacent to 
said plurality of parallel links, means driven by said sew 
ing machine for moving said drive means relatively to said 
shiftable member once during each endwise reciprocation 
of said needle, means for effecting an operative connec 
tion between said drive means and said plurality of links 
in seriatim one link during each endwise reciprocation of 
said needle, a plurality of individually adjustable control 
cams, means for supporting said control cams each for op 
er-ative engagement with one of said links, said control 
cams each being formed with a cam surface effective to 
separate the operative connection between the drive means 
and the link with which said control cam is in operative 
engagement in response to movement of said link by said 
drive-means. 

l5.v In a sewing machine having an endwise reciprocat 
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ing needle, a presser foot, and work feeding means for 
determining a principal direction of sewing, means for 
automatically sewing a repetitive pattern of zigzag stitches 
comprising, a swinging frame, means pivotally supporting 
said frame ‘for oscillation relatively to said sewing ma 
chine, means for transmitting oscillating motion of said 
frame into motion laterally of the principal direction of 
sewing of said needle and said presser foot relatively to 
each other, a plurality of substantially parallel links, 
means pivoting said links on a common axis to said swing 
ing frame, a shaft, means for journaling said shaft rela 
tively to said sewing machine on an axis extending trans 
versely beneath said plurality of links, a plurality of 
radial arms carried on said shaft one for each of said plu 
rality of links, said radial arms being disposed in spaced 
relation axially of said shaft each radial arm in a plane 
common to one of said links and in evenly spaced angular 
relation about said shaft, means driven by said sewing ma 
chine for imparting step-by-step increments of turning 
movement to said shaft one increment during each end 
wise reciprocation of said needle, means on each of said 
links for operative engagement during one increment of 
motion of said shaft with that radial arm with which each 
link shares a common plane for transmitting motion of 
said radial arms in seriatim to said swinging frame, and a 
plurality of individually adjustable control cams, means 
for supponting said control cams on a common pivotal axis 
relatively to said sewing machine with each control cam 
disposed in a plane common to one of said links, each of 
said control cams being formed with a cam surface dis 
posed in engagement with the link with which the control 
cam shares a common plane the inclination of which cam 
surface may be selectively varied by adjustment of said 
control cam to in?uence the extent of motion of said radial 
arm imparted to said link. 

16. A zigzag attachment for a sewing machine having 
an endwise reciprocatory needle, said attachment includ 
ing a casing, means for securing said casing to said sew 
ing machine, a Work engaging presser foot, means shift 
ably supporting said presser foot on said casing, and means 
for automatically shifting said presser foot relative to the 
path of endwise reciprocation of said sewing machine 
needle, said last named means comprising operating 
means carried by said attachment casing, means operative 
ly connecting said operating means with said presser foot 
for imparting movement to said presser foot relatively to 
the path of endwise reciprocation of said sewing machine 
needle, actuating means carried bysaid attachment casing 
and adapted to be driven by said sewing ‘machine for ac 
tuating said operating means once during each endwise 
reciprocation of said needle, a plurality of individually 
adjustable control means carried by said attachment cas 
ing and disposed in operative relation with said operating 
means for determining the extent of presser foot move 
ment imparted by said operating means, means for render 
ing said plurality of control means effective in seriatim 
one during each reciprocation of said needle, a plurality 
of separate operator in?uenced adjusting means carried 
by said attachment casing, and means operatively con 
necting said operator in?uenced means each to a respective 
one of said adjustable control means. 

17. A zigzag attachment for a sewing machine having 
an endwise reciprocating needle, said attachment includ 
ing a casing, means for securing said casing to said sew 
ing machine, a work engaging presser foot, means shift 
ably supporting said presser foot'on said casing, and means 
for automatically shifting said presser foot relatively to 
the path of endwise reciprocation of said sewing machine 
needle, said last named means comprising operating means 
carried by said attachment casing, means operatively con 
necting said operating means with said presser foot for im 
parting movement to said presser foot relatively to the 
path of endwise reciprocation of said sewing machine 
needle, actuating means carried by said attachment casing 
and adapted to be driven by said sewing machine for ac 
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tuating said operating means once during each endwise 
reciprocation of said needle, a plurality of individually 
adjustable control means carried by said attachment cas 
ing and disposed in operative relation with said operat 
ing means for determining the extent of presser foot move 
ment imparted by said operating means, and means for 
rendering said plurality of control means effective in 
seriatim one during each reciprocation of said needle, 
means supporting said plurality of adjustable control 
means in a group, said attachment casing formed with 
an opening exposing said group of control means to the 
view of an operator, and separate indicium carried on 
each of said plurality of control means providing as a 
group a visual indication of the pattern of zigzag stitches 
which will result. 

18. A zigzag attachment for a sewing machine having 
an endwise reciprocatory needle, said attachment includ 
ing a casing, means for securing said casing to said sew 
ing machine, a work engaging presser foot, means shift 
ably supporting said presser foot on said casing, and 
means for automatically shifting said presser foot rela 
tively to the path of endwise reciprocation of said sew 
ing machine needle, said last named means comprising a 
plurality of operating means carried by said attachment 
casing, means operatively connecting each of said operat 
ing means with said presser foot for imparting movement 
to said presser foot relatively to the path of endwise 
reciprocation of said sewing machine needle, actuating 
means carried on said attachment casing and adapted to 
be driven by said sewing machine for ‘actuating said op 
erating means in seriatim one during each endwise recip 
rocation of said needle, a plurality of individually adjust 
able control means carried by said attachment casing and 
disposed each in operative relation with one of said op 
erating means for controlling the extent of movement of 
said presser foot relatively to the path of endwise recip 
rocation of said sewing machine needle e?ected by the 
operation of each respective operating means, a plurality 
of separate operator in?uenced adjusting means carried 
by said attachment casing, and means operatively connect 
ing said operator in?uenced means each to a respective one 
of said adjustable control means. 

19. A zigzag attachment for a sewing machine having 
an endwise reciprocatory needle, said attachment includ 
ing a casing, means {for securing said casing to said sew 
ing machine, a work engaging presser foot, means shift 
ably supporting said presser foot on said casing, and 
means for automatically shifting said presser foot rela 
tively to the path of endwise reciprocation of said sew 
ing machine needle, said last named means comprising, a 
shiftable member, means for shiftably supporting said 
member on said attachment casing, means in?uenced by 
said shiftable member, and operatively connected to said 
presser foot to move said presser foot relatively to the 
path of endwise reciprocation of said sewing machine 
needle, a shaft, means for journaling said shaft in said 
attachment casing, actuating means carried on said at 
tachment casing and adapted to be driven by said sewing 
machine for imparting step-by-step increments of turning 
movement to said shaft in one direction of rotation one 
increment during each endwise reciprocation of said sew 
ing machine needle, a plurality of drive means on said 
shaft equal in number to the number of increments of 
turning movement of said shaft in one revolution thereof, 
said drive means being disposed in spaced relation axially 
along said shaft and in evenly spaced angular relation 
thereon, means carried on said shiftable member for 
rendering each of said drive means effective to impart 
movement to said shiftable member in seriatim one drive 
means during each increment of movement of said shaft, 
a plurality of individually adjustable control means car 
ried by said attachment casing, one corresponding to each 
of said drive means, for controlling the motion imparted 
to said shiftable member by each of said drive means, a 
plurality of separate operator in?uenced adjusting means 
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carried by said attachment casing, and means operatively 
connecting said operator in?uenced means each to a 
respective one of said adjustable control means. 

20. ‘In a sewing machine having a casing, a needle bar 
gate, means shiftably supporting said needle bar gate in 
said sewing machine casing, a needle bar journaled for 
endwise reciprocation in said needle bar gate, and means 
carried in said sewing machine casing for reciprocating 
said needle ‘bar endwise in said needle bar gate, mecha 
nism for shifting said needle bar gate to produce repeti 
tive patterns of zigzag stitches comprising, operating means 
carried in said sewing machine casing, means operatively 
connecting said operating means with said needle bar gate 
for imparting movement to said needle bar gate, actuating 
means carried by said sewing machine casing and driven 
by said means for reciprocating said needle bar for actuat 
ing said operating means once during each endwise recip 
rocation of said needle bar, a plurality of individually 
adjustable control ‘means carried by said sewing machine 
casing and disposed in operative relation with said operat 
ing means for determining the extent of needle bar gate 
movement imparted by said operating means, means for 
rendering said plurality of control means effective in 
seriatim one during each reciprocation of said needle bar, 
a plurality of separate operator in?uenced adjusting means 
carried by said sewing machine, and means operatively 
connecting said operator in?uenced means each to a re 
spective one of said adjustable control means. 

‘ 21. In a sewing machine having a casing, a needle 
bar gate, means shiftably supporting said needle bar 
gate in said sewing machine casing, a needle bar jour 
naled for endwise reciprocation in said needle bar gate, 
and means carried in said sewing machine casing for 
reciprocating said needle bar endwise in said needle bar 
gate, mechanism for shifting said needle bar gate to 
produce repetitive patterns of zigzag stitches comprising, 
operating means carried in said sewing machine casing, 
means operatively connecting said operating means with 
said needle bar gate for imparting movement to said 
needle bar gate, actuating means carried by said sewing 
machine casing and driven by said means for recipro 
cating said needle bar for actuating said operating means 
once during each endwise reciprocation of said needle 
bar, a plurality of individually adjustable control means 
carried by said sewing machine casing and disposed in 
operative relation with said operating means for deter 
mining the extent of needle bar gate movement imparted 
by said operating means, and means for rendering said 
plurality of control means effective in seriatim one dur 
ing each reciprocation of said needle bar, means sup 
porting said plurality of adjustable control means in a 
group, said sewing machine frame being formed with an 
opening exposing said group of control means to the 
view of a machine operator, and separate indicium car 
ried on each of said control means providing as a group 
a visual indication of the pattern of zigzag stitches which 
will result. , 

22. In a sewing machine having a casing, a needle bar 
gate, means shiftably supporting said needle bar gate in 
said sewing machine casing, a needle bar journaled for 
endwise reciprocation in said needle bar gate, and means 
carried in said sewing machine casing for reciprocating 
said needle bar endwise in said needle bar gate, mecha 
nism for shifting said needle bar gate to produce repeti 
tive patterns of zigzag stitches comprising, a plurality 
of operating means carried by said sewing machine cas 
ing, means operatively connecting each of said operating 
means with said needle bar gate for imparting move 
ment to said needle bar gate, actuating means carried 
in said sewing machine casing and operated by said 
needle bar reciprocating means for driving said operat 
ing means in seriatim one during each endwise recipro 
cation of said needle bar, a plurality of individually adjust 
able control means carried by said sewing machine cas 
ing and disposed each in operative relation with one of 
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said operating means for controlling the extent of move 
ment of said needle bar gate effected by the operation of 
each respective operating means, a plurality of separate 
operator in?uenced adjusting means carried by said sew 
ing machine, and means operatively connecting said op 
erator in?uenced means each to a respective one of 
said adjustable control means. 

23. In a sewing machine having a casing, a needle 
bar gate, means shiftably supporting said needle bar gate 
in said sewing machine casing, a needle bar journaled 
for endwise reciprocation in said needle bar gate, and 
means carried in said sewing machine casing for re 
ciprocating said needle bar endwise in said needle bar 
gate, mechanism for shifting said needle bar gate to 
produce repetitive patterns of zigzag stitches compris 
ing, a shiftable member, means shiftably supporting said 
shiftable member in said sewing machine casing, means 
in?uenced by said shiftable member and operatively con 
nected to the needle bar gate to move said needle bar 
gate, a shaft, means journalling said shaft in said sew 
ing machine casing, actuating means carried by said sew 
ing machine casing and driven by said needle bar recip 
rocating means for imparting step-by-step increments of 
turning movement to said shaft in one direction of ro 
tation one increment during each endwise reciprocation 
of said needle bar, a plurality of drive means on said 
shaft equal in number to the number of increments of 
turning movement of said shaft in one revolution there 
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of, said drive means being disposed in spaced relation 
axially along said shaft and in evenly spaced angular 
relation thereon, means carried on said shiftable mem 
ber for rendering each of said drive means effective to 
impart movement to said shiftable member in seriatim 
one drive means during each increment of movement 
of said shaft, a plurality of individually adjustable con 
trol means carried by said sewing machine casing, one 
corresponding to each of said drive means, for con 
trolling the motion imparted to said shiftable member by 
each of said drive means, a plurality of separate opera 
tor influenced adjusting means carried by said sewing 
machine, and means operatively connecting said opera 
tor in?uenced means each to a respective one of said 
adjustable control means. 
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