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ersey 
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ABSTRACT OF THE DISCLOSURE 
A zigzag sewing machine equipped with mechanism 

for jogging the needle-bar to produce zigzag stitches and 
With cam actuated skip-stitch mechanism separate and 
distinct from the needle-bar jogging mechanism, which 
provides for skipped-stitches by interrupting the endwise 
reciprocation of the needle-bar at predetermined inter 
vals dependent upon the contour of the cam or cams 
that actuate the skip-stitch mechanism. 

Background of the invention 
In some of the prior art sewing mechanisms capable of 

skip-stitching the normal thread concatenation is pre 
vented by utilizing various methods such as manipula 
tion of the looper or needle thread or by providing special 
needles or attachments in the bed of the sewing machine. 
In these prior art skip-stitch devices the needle penetrates 
the work material during the skipping of the stitches 
which results in undesirable needle holes in all work ma 
terial and prohibits use with some work fabrics in which 
such holes cannot be tolerated. In addition, the mech 
anisms utilized are either not sufficiently reliable for 
modern, Sophisticated household sewing machines, occupy 
too much space, or are inconvenient in that needles or 
attachments have to be changed each time skip-stitches 
are required. 

In other prior art sewing mechanisms capable of skip 
stitching the reciprocation of a needle-bar is interrupted 
to prevent formation of stitches. In one such type of 
mechanism, one of two needle-bars mounted in the ma 
chine is manually disconnected to aid the operator in the 
production of square corners. The United States Patent 
No. 2,346,467, Apr. 11, 1944, Bills et al., discloses an 
other needle-bar interrupting mechanism which, how 
ever, is built into an industrial type tufting machine that 
does not have zigzag stitching capability. The combination 
of needle jogging motion with correlated needle-bar inter 
ruptions does not exist in the Bills et al. tufting machine. 
The Bills et al. needle-bar interrupting mechanism serves 
only for controlling the location of tuft formation and is 
continuously under the control of a permanently mounted 
cam, which mechanism cannot, therefore, readily be called 
into and out of operation. Since the Bills et al. tufting 
machine is constructed so that reciprocation of the needle 
bar is continuously under the control of the permanently 
mounted cam, it can be utilized for only one type of 
stitching operation. In addition the Bills et al. skip-stitch 
mechanism is bulky and occupies a large amount of space 
relative to the size of the machine. 

Summary of the invention 
The present invention comprises needle-bar interrupt 

ing mechanism mounted in a sewing machine equipped 
with work feeding apparatus that cooperates with the 
needle-bar in the formation of stitches. The interrupting 
mechanism is responsive to needle-bar interrupting pro 
gram means operatively connected to actuating mech 
anism which in turn is operatively connected to the Work 
feeding apparatus. The needle-bar interrupting mechanism 
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serves to interrupt the endwise reciprocation of the needle 
bar at predetermined intervais dependent upon the con 
struction of the program means. The present invention 
also provides mechanism for rendering the needle-bar 
interrupting mechanism non-responsive to the program 
means and either continuously effective or continuously 
ineffective. 
The described embodiments of the present invention 

avoid the drawbacks of the prior art skip-stitch mech 
anisms briefly outlined above by placing a relatively small 
and compact skip-stitch mechanism in an unused area 
of the sewing machine and by utilizing the existing pattern 
cam shaft and the drive therefor. The skip-stitch mech 
anism of the present invention is reliable and does not 
require an exchange of needles or attachments when skip 
stitches are desired, and of course, since the skip-stitches 
are produced by interrupting the reciprocation of the 
needle-bar no undesirable perforations are made in the 
work material during the skip-stitch mode of operation. 

It is an object of this invention to provide an improved 
skip-stitch mechanism for a zigzag sewing machine. 

It is another object of this invention to provide for 
an improved mechanism for interrupting the vertical re 
ciprocation of the sewing machine at predetermined in 
tervals. 

It is still another object of this invention to provide for 
skip-stitch operating mechanism separate and distinct 
from mechanism that operates the needle jogging mech 
anism both operating mechanisms being responsive to 
cams mounted on the same cam shaft. 

Having in mind the above and other objects that will 
be evident from an understanding of this disclosure, the 
invention comprises the devices, combinations and ar 
rangements of parts as illustrated in the presently pre 
ferred embodiments of the invention which are herein 
after set forth in such detail as to enable those skilled 
in the art readily to understand the function, operation, 
construction and advantages of it when read in conjunc 
tion with the accompanying drawings. 

Brief description of the drawing 

FIG. 1 is a top plan view of one embodiment of a zig 
Zag sewing machine equipped with the skip-stitch mech 
anism of the present invention. 

FIG. 2 is a perspective view of the head of the sewing 
machine shown in FIG. 1. 

FIG. 3 is a perspective view of a portion of the zigzag 
and skip-stitch mechanism shown in FIG. 1. 

FIG. 4 is a perspective view of the control mecha 
mism shown in FIG. 3. 

FIG. 5 is a vertical head-end view of the sewing ma 
chine in FIG. 1 showing the needle-bar disengaged from 
the driving element. 

FIG. 6 is a vertical head-end view of the sewing ma 
chine in FIG. 1 showing the needle-bar connected to the 
driving element. 

FIG. 7 is a top plan view of another embodiment of 
a zigzag sewing machine equipped with the skip-stitch 
mechanism of the present invention. 
FIG. 8 is a skeletonized perspective view of the head 

end of the sewing machine shown in FIG. 7. 
FIG. 9 is an exploded perspective view of the control 

mechanism shown in FIG. 7. 
FIG. 10 is a vertical head-end view of the sewing ma 

chine in FIG. 7 showing the needle-bar connected to the 
driving elements. 

FIG. 11 is a vertical head-end view of the sewing ma 
chine in FIG. 7 showing the needle-bar disengaged from 
the driving elements. 

FIG. 12 is an elevational view of the standard for the 
sewing machine in FIG. 1 broken away to show an ad 
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ditional manual control for skip-stitch mechanism of the 
present invention. 

FIG. 13 is a perspective view of part of the mecha 
nism shown in FIG, 12. 

Description of the preferred embodiment 
Referring more specifically to the drawings, and first 

to FIGS. 1-6, the present invention is illustrated in the 
drawings as embodied in a sewing machine having a zig 
Zag mechanism that is herein illustrated and described 
only insofar as it is believed to be necessary for an un 
derstanding of this invention. Reference may be made 
to the United States Patents Nos. 3,191,559, June 29, 
1965, W. H. W. Marsh et al., and 2,862,468, Dec. 2, 
1958, R. E. Johnson, for a more complete understand 
ing of such a zigzag mechanism. 

With reference to the drawings, there is illustrated a 
zigzag sewing machine 10 having a frame 12 including a 
bracket arm 4, a head 16 overhanging a bed 18, and a 
panel 20 in the front face of the bracket arm. Mounted 
in the head 16 is a presser-bar 17 that supports a con 
ventional presser-foot 19 which overlays a feed dog 21. 
Conventional four motion feeding movement is im 
parted to the feed dog 21 by the usual mechanisms includ 
ing a pair of eccentrics 23, 25 mounted for driving engage 
ment on a rotary arm shaft 15, which is journaled lon 
gitudinally of the bracket arm 4, and eccentrics 23, 25 
adapted to actuate pitmans 31, 33, respectively. Also 
mounted in the head 16 for endwise reciprocation and for 
vibration laterally of the line of stitch formation, or in 
other words, for zigzag movements, is a needle-bar 22 
adapted to support a needle 24. Lateral vibration is 
imparted to the needle-bar 20 by a bracket or gate 26 
pivotally mounted at one end on a stud 28 in the ma 
chine frame. The needle-bar 22 is journaled in a spheri 
cal bearing 27 in the bracket 26 and in a spherical bear 
ing 29 in the frame 16 and is thus free to partake of lat 
eral jogging as well as endwise reciprocating movements. 
The bracket 26 is connected to one end of an endwise 
movable pitman 30, whereby upon actuation of the pit 
man lateral vibration is imparted to the needle-bar. The 
opposite end of the pitman 30 carries a plate 32 pivotally 
mounted thereon by a pivot pin 34. 
The plate 32 and thus the pitman 30 and the needle 

bar mechanism are biased toward the right, as seen in 
FIGS. 1 and 3, by a spring 35. There is also provided a 
spring 36 connected at one end to a plate 38 and at its 
other end to an arm 40 pivotally mounted in the frame 12 
on a stud 42, the feed end of which arm 40 abuts the 
plate 32 to resist overthrow thereof. The plate 32 is biased 
against a pair of cam followers 44, 46 which are in turn 
biased into tracking engagement with any ones of the 
pattern cams 47 in a cam stack 48 to provide for actua 
tion of the pitman 30. The cam stack 48 is mounted for 
rotation on a vertical post 50 and rotation is imparted 
thereto by a worm wheel 52 on the cam stack that co 
operates with a worm 54 on the rotary arm shaft 15. 
The pitman 36 is adapted to be shifted to place the 

pivot pin 34 alternatively substantially over the points 
of contact between the plate 32 and the cam followers 44 
and 46 or at points between these two positions, thereby 
adjusting the amount of the cam-induced motion of the 
cam followers 44 and 46 that is transmitted to the plate 
32 and thus to the pitman 30 and the needle-bar mecha 
nism. The means for shifting the pitman 30 comprises a 
lever 58 having a handle section 60 extending through 
a slot in the panel 20 to be accessible to the operator. 
The cam followers 44 and 46, respectively, are pivotally 

mounted and endwise slidable on vertical posts 62 and 
64, respectively, which are parallel to the axis of the cam 
stack 48. The cam selector mechanism for the cam fol 
lowers 44 and 46 include two handles that protrude 
through the panel 20 to allow the operator to manipulate 
the cam followers to bring them into alignment with the 
necessary cams for the particular stitch forming pat 
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4. 
terns desired. Reference may be made to the above cited 
patents for a detailed explanation of the arrangement 
of the remainder of the cam selector mechanism. 
Turning now to the mechanism that provides for the 

skip-stitching function of the present invention, a counter 
weighted driving crank 70 driven by the rotary arm shaft 
15 is operatively connected to a flanged needle-bar driv 
ing stud 72 by an arm 74. The crank 70 also drives 
a needle thread take-up member 76 in the usual man 
ner. The stud 72 includes a flange 78 and a sleeve 80 
adapted slidably to receive the needle-bar 22. Without 
further connections therefor, vertical reciprocation of the 
stud 72 would not move the needle-bar 22 but would 
merely slide up and down along the same. 
In order to drive the needle-bar 22 in endwise recipro 

cation a block 82 is secured to the upper section of the 
needle-bar and is formed with a pair of spaced parallel 
ears 84 extending outwardly from the block 82 toward 
the operator. The ears 84 support a pin 86 upon which 
is pivotally mounted, intermediate its ends, a latch finger 
88 having an upper section 90 and a lower section 92. 
The lower section 92 is formed with a hook-end 94 fac 
ing the needlebar which, as seen in FIG. 6, fits beneath 
the flange 78 when the driving stud 72 is moved up 
against the block 82. A spring 96 serves to bias the 
latch finger 88 about the pin 86 thereby constantly to 
urge the hook-end 94 inwardly toward the needle-bar. 
One end section of the spring 96 is wrapped about the 
pin 86 while the other end section engages the upper 
section 90 of the latch finger 88. The free end Segment 
of the upper section 90 is angled inwardly toward the 
needle-bar to form a flat angled surface 98 while at its 
extremity the upper section is turned outwardly, away 
from the operator, to form a hook-end 100. The end of 
the needle-bar bracket or gate 26 is formed with a slabbed 
segment 102 against which the flat angled surface 98 of 
the latch finger 88 is pressed by an abutment arm. 104 
which is preferably shaped like a paddle, into the needle 
bar disengaged position shown in FIG. 5. The abutment 
arm or paddle 104 is secured at one end to a horizontal 
rotatable shaft 106 journaled in the head 16. The paddle 
104 includes a shank 108 and an integrally formed blade 
10 which extends at an obtuse angle from the shank. The 
blade 110 is formed on its under surface with a notch 112 
at the point where the blade meets the shank. 
When the paddle shaft 106 is rotated to the position 

shown in FIG. 6, the paddle blade 110 clears the latch 
finger 88 to permit the latch finger to rotate clockwise, as 
viewed in FIGS. 5 and 6, and then brings the hook-end 
94 of the latch finger into the path of the driving stud 
72 which reciprocates as the rotary arm shaft 15 is 
rotated. As the stud 72 moves upwardly along the needle 
bar the upper edge of the stud flange 78 comes into con 
tact with and slides along the inclined lower surface of 
the hook-end 94 and thereby pivots the hook-end away 
from the needle-bar out of the path of the stud. The stud 
72 continues along the needle-bar until it lodges against 
the under surface of the block 82. At this point the lower 
edge of the flange 78 has cleared the hook-end 94 of the 
latch finger and the bias exerted by the spring 96 rotates 
the hook-end toward the needle-bar so that the ledge 
114, formed at the hook-end slips beneath the lower edge 
of the flange 78 thereby to lock the driving stud 72 be 
tween the block 82 and the hook-end of the latch finger. 
Since the block is fixedly secured to the needle-bar the 
needle-bar will now be driven in endwise reciprocation 
as the shaft 15 is rotated. The elements 88 and 78 thus 
define latch means for coupling the needle-bar to the 
needle-bar reciprocating means. 
A plate 116 is secured to one wall of the head 16 and 

is formed at its free end with a narrow, vertical slot 118 
which slidably receives a horizontal stud 20 secured to 
and extending from the side of the block 82. The slot 
118 serves as a guide for the stud 20 thereby preventing 
the needle-bar from rotating as it reciprocates, 
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Assuming that the driving stud 72 is locked to the 
block 82, when the paddle shaft 106 is rotated to the 
position shown in FIG. 5, the blade 110 will intercept 
the upper section of the latch finger 88 as the latch finger 
is driven upwardly by the block 82, which, in turn, is 
driven by the driving stud 72. The force applied by the 
paddle blade 110 on the upper section of the latch finger 
is sufficient to overcome the bias exerted by the spring 
96 and rotate the latch finger counterclockwise, as viewed 
in FIGS. 5 and 6, thereby to move the hook-end 94 
from engagement with the under surface of the flange 78 
and bring the fiat angled surface 98 of the upper section 
of the latch finger up against the flat angled surface 192 
of the bracket 26. The driving stud 72 is thereafter free 
to reciprocate along the needle-bar without driving the 
needle-bar. The needle-bar is held in the elevated posi 
tion shown in FIG. 5 because the force exerted by the 
paddle blade 110 on the upper section of the latch finger 
88 is sufficient to hold the finger against the needle-bar 
gate 26. Since the latch finger 88 is carried by the needle 
bar, this prevents the needle-bar from continuing to recip 
rocate due to the inertial forces generated when the 
needle-bar was being driven by the driving stud. It is 
noted that in the position shown in FIG. 5 the hook-end 
100 of the upper section of the latch finger 88 provides 
an auxiliary latch means which mates with the notch 
12 in the paddie blade 110 thereby adding an additional 
locking arrangement preventing the needle-bar from con 
tinuing to reciprocate. 

FIGS. 1, 3 and 4 should now be referred to as the 
description of the mechanism that controls the locking 
and unlocking of the driving stud with the needle-bar 
unfolds below. As seen more clearly in FIG. 3 the paddle 
shaft 106 is biased in a clockwise direction, as viewed 
in FIGS. 5 and 6, by a spring 122 that is secured at one 
end to the inside wall of the frame 12 and at the other 
end to a stud 124 connected to and extending radially of 
a collar 26 which is secured to the standard-end section 
of the shaft 106 by a lock screw 128. Between the collar 
126 and the sewing machine end wall there is mounted 
a thrust collar 130 secured to the paddle shaft 106 by 
a Screw 132. The collar 130 in cooperation with an en 
larged section 134 of the shaft 106 serves to fix the axial 
position of the shaft 106. The stud 124 is slidably re 
ceived by slot 136 formed in a horizontal ear 138 of a 
bell crank bracket 140 that is pivotally mounted on a 
pin 142 secured to a bracket 144 in turn secured to the 
inner wall of the frame 12. To the other end of the bel 
crank bracket 140 there is pivotally connected by a pin 
146, an ear 148 affixed to one end of a connecting rod 
150 that extends toward the standard end of the sewing 
machine, within the bracket arm. 
The other end of the connecting rod 150 is also formed 

with an ear 152, which is pivotally connected by a pin 
154 to a finger 156 of a substantially flat horizontally 
mounted cam follower lever 158. The cam follower lever 
158 is formed with a finger 160 and a can follower finger 
162. The finger 60 is pivotally mounted on a fulcrum 
pin 164 in turn received in the elbow section of a sub 
stantially flat horizontally mounted and generally L 
shaped manually influenced control lever 166. One leg 
168 of the control lever 166 is pivotally mounted on a pin 
170 secured in a bracket 172 in turn secured to the rear 
inner wall of the frame of the machine. The other leg 
174 of the control lever 66 is formed at its free end 
with an upstanding tab 176 that protrudes above the level 
of the cam follower lever 158. To the leg 174 is affixed 
one end of an angled flat spring 180 to the other end of 
which is secured one end of a control ever arm 182 
which protrudes through a horizontal elongated slot 184 
formed in the panel 20. The elongated slot 84 has formed 
in its upper wall three spaced slots labeled PSS (pro 
grammed skip-stitching), NS (nonstitching), and CS 
(conventional stitching), which state the three possible 
Sewing machine modes into which the sewing machine 
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6 
may be placed. Since 18 is a spring the operator may 
press down on the free end of the arm 182 and slide the 
arm along the slot 184 to any one of the notches at 
which point, simply by releasing the arm, it will snap 
up into the notch and be held there against further move 
ment along the elongated slot. 
The cam finger 162 of the cam follower lever 158 is 

vertically aligned with a skip-stitch cam 186 which in 
the form illustrated in the drawing includes four lobes 
and may be removed at any time from the cam stack 48 
and be replaced by other cams designed primarily for 
ZigZag operation or by differently designed skip-stitch 
cams. The means for removably mounting the cam i86 
on the cam stack 48 may utilize any of a number of 
known designs for removably mounting cams on cam 
Stacks. The means illustrated in the drawing is set forth 
in detail in the United States Patent No. 2,924, 120, Feb. 
9, 1960, Ralph E. Johnson, and includes a collar 188 
integrally formed with and rising from the upper surface 
of cam 186. The cam 186 may be removably locked to 
the vertical post 50 by utilizing a three pronged support 
Spring 190 secured to the post 50 and a pin 192 received 
by an elongated hole 194 in the cam 186. 

Turning now to the operation of the actuating and 
control elements shown in FIGS. 1, 3 and 4 the manner 
of operation will now be described when the control lever 
arm E82 is disposed in a first position in the programmed 
skip-stitching notch marked PSS as shown in FIG. 3. 
In this position of parts the positioning of the latch 
finger 88 is controlled by the cam 186. The cam follower 
finger 162 is shown in FIGS. 1 and 3 as tracking the 
Valley section of the cam 186 between two of the four 
lobes. In Such a position the spring 122 has urged the 
paddle shaft 86 in a clockwise direction as viewed in 
FIG. 5 thereby bringing the paddle blade 110 into engage 
ment with the upper section 90 of the latch finger 88, as 
Seen in FIG. 5, and disconnecting the hook-end 94 of the 
latch finger from the needle-bar driving stud, leaving the 
Stud free to reciprocate on the needle-bar, as explained 
above. With the paddle blade 110 brought into contact 
With the upper section 90 which is in turn brought up 
against the rigid bracket 26 the paddle shaft 106 cannot 
rotate further in a clockwise direction (FIG. 5). The 
needle remains stationary, out of work material as seen 
in FIG. 5, for as long as the cam follower tracks the 
Surface of the valley of the cam 186. During this period 
of time, the feeding mechanism continues to move the 
work material beneath the presser-foot 19 without any 
needle perforations being made or stitches being formed 
in the work material. When the cam 186 has rotated 
sufficiently to bring the cam follower finger 162 to one of 
the lobes the finger rides up the inclined surface thereof 
causing the cam follower member 158 to rotate on the 
pin 164 thereby to move the connecting rod 150 to the 
right as viewed in FIGS. 1 and 3. This movement in turn 
causes the bell crank bracket 140 to pivot counterclock 
wise, as viewed in FIG. 3, through the intermediacy of 
the ear 138, stud 124 and collar 126. As the paddle blade 
110 is rotated away from the upper section 90 of the 
latch finger 88 to the position shown in FIG. 6 the spring 
96 urges the latch finger to rotate in a clockwise direction, 
as viewed in FIG. 6, bringing the head end 94 of the 
latch finger into the path of the needle-bar driving stud 
72. As the stud 72 thereafter slides up the needle-bar, 
or if the timing is such that the stud is up as far as it will 
go, just as the latch finger is released the hook-end 94 
slipS under the flange 78 thereby to lock the stud to the 
needle-bar and drive the needle-bar in endwise reciproca 
tion and allow the needle 24 to perforate the work ma 
terial and bring the needle thread into concatenation with 
the looper thread. The number of stitches formed and 
the distance between each stitch or group of stitches 
depends upon the length of the contacting surface of the 
lobes and the ratio of the speed of rotation of the rotary 
arm shaft 56 with that of the cam stack. For purposes of 
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illustration, the cam stack 48 may rotate at a ratio of 
24:1 with that of the rotary arm shaft i5 and each of 
the four lobes on the cam 186 may be of such dimension 
as to allow the needle-bar to complete one cycle, result 
ing in a sewing frequency of one work material penetra 
tion of the needle for every six arm shaft revolutions. 
Thus, one stitch would be formed for every five skipped 
stitches. 
When the control lever arm 82 is depressed by the 

operator and moved to the next notch NS, the L-shaped 
hinge 166 pivots about the pin 70 and the pivot point 
(represented by the pin 164) for the cam follower mem 
ber 158 is displaced along an arc toward the front wall 
of the frame 12. This pulls the cam follower finger i62 
just beyond the periphery of the lobes of the cam 186, 
but, since the cam follower member is pivoted on pins 
164 and 154 the connecting rod 150 does not move appre 
ciably endwise. The spring 122 biases the paddle shaft 
sufficiently clockwise (FIG. 5) to bring the paddle blade 
110 into contact with the upper section 90 of the latch 
finger 88 thereby to disconnect the needle-bar from the 
needle-bar driving stud 72. The needle-bar remains dis 
connected from the driving stud 72 while the control lever 
arm 182 is in the NS position because the lobes of the 
cam 186 cannot actuate the cam follower finger 62. This 
results in a period, of any duration desired during which 
there are no needle perforations and therefore no 
Stitches formed. 
When the control lever arm 182 is moved into the CS 

notch the sewing machine operates in the conventional 
manner without any predetermined skip-stitching. As the 
control lever arm 182 is moved from the NS to the CS 
position the L-shaped hinge 166 is again pivoted on pin 
170 and, as seen in FIG. 4, the upstanding tab i76 of the 
hinge is brought into contact with and applies a force to 
the finger 156 which causes the cam follower member 
158 to pivot in a counterclockwise direction as viewed in 
FIGS. 1, 3 and 4, about the pin 164. Such movement of 
the member 158 pulls the connecting rod 150 away from 
the head-end of the sewing machine thereby to rotate the 
paddle blade 110 away from the upper section 90 of the 
latch finger and permit the driving stud 72 to once again 
become locked to the needle-bar. So long as the control 
lever arm 182 remains in the CS position the stud 76 will 
continue to drive the needle-bar in endwise reciprocation. 

In FIGS. 12 and 13 there is illustrated mechanism for 
a manual sewing control which may be incorporated in 
the sewing machine 10 shown in FIGS. 1-6 which fig 
ures illustrate the first embodiment of the present in 
vention. 
As viewed in FIG. 12, the frame 12 of the sewing ma 

chine 10 includes a hollow standard 400 which rises from 
the bed 18. A vertical slot 402 is cut out of the edge 
of the front of the standard 400 between the standard and 
the panel 20 which panel extends along the front of the 
bracket arm 14 (FIG. 1) and down along the front of 
the standard. The slot 402 forms a recess that receives a 
handle 404 pivotally mounted by means of a screw 405 on 
one end section of a substantially horizontal connecting 
link 406 which link is in turn pivotally mounted at its 
other end on a bracket 408 affixed to the frame of the 
machine. Afriction washer 407 mounted on the screw 405 
serves to hold the handle 404 in the raised position in 
the recess 402 when the handle 404 is not being utilized. 
The handle 404 is formed at its pivotable end section 
with an abutment 409. The connecting link 406 is formed 
near the end that is pivotally connected to the handle 404 
with a tab 411 that extends outwardly in a direction away 
from the front face of the standard 400 a short distance 
which is sufficient to intercept the abutment 409 of the 
handle 404 when that handle is pivoted downwardly for 
a reason set forth below. To an intermediate point on the 
horizontal link 406 there is pivotally connected at one 
of its ends a substantially vertical lever arm 410 the other 
end of which is pivotally connected to one end of a rock 
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8 
arm 412. The rock arm 412 is in turn secured at its 
other end to a rock shaft 414 pivotally mounted in a bear 
ing in the frame 12 and extends through the frame to the 
inside of the hollow standard 400. Clamped to the sec 
tion of the rock shaft extending into the standard 400 
is a block 416 from which rises an integrally formed actu 
ating arm 418. The cam follower member shown as 158 
in FIGS. 1, 3 and 4, for the purposes of this additional 
control, has integrally formed therewith a depending 
finger 420 positioned to intercept the actuating arm 418 
when that arm is pivoted, as described below. A spring 
422 mounted on the rock shaft 414 serves to bias the 
rock arm 412 upwardly, as viewed in FIG. 12. 
The handle 404 and the elements it serves to control 

provide the operator with a manual means for at will 
engaging the needle-bar with the drive therefor when the 
control lever arm 182 is in the NS or nonstitching posi 
tion, thereby overriding the control lever arm in its NS 
position. This control adds to the possible range of sewing 
that the operator may perform by allowing her to make 
stitches of any length simply by depressing and releasing 
the handle 404. Thus, for example, the operator may very 
conveniently obtain extremely long basting and blind 
hemming stitches. The handle 404 is positioned on the 
standard close to the area in which the operator is likely 
to be using her hands to manipulate the work material, 
thereby making it convenient for her to depress the handle 
404. For additional convenience a removable elongated 
handle (not shown) may be connected to the handle 404 
to bring the operator's control of the handle closer to 
the stitching area. 
When the operator does not wish to make use of the 

manual sewing control she merely pushes the handle up 
into the slot 402 as illustrated by the dot-dash outline 
of the handle shown in FIG. 12 where it is held in that 
position by the friction washer 407. When the operator 
wishes to utilize the manual sewing control she need mere 
ly place the control lever arm 182 into the NS or non 
stitching position and then grasp the handle 404 and de 
press it to the ready position as shown in heavy outline in 
FIG. 12. In this, the ready position, the manual sewing 
control is in condition for rapid actuation. Thus, when the 
operator depresses the handle 404 the short distance re 
quired to bring the handle 404 to the position shown in 
light outline, the needle-bar 22 is reconnected to the 
needle-bar driving stub 72 and remains connected so long 
as the handle 404 is held depressed against the bias of 
the spring 422. In this manner the operator may depress 
the handle 404 and quickly release it thereby to form a 
single stitch and thereafter move the work material any 
distance she desires and then depress and quickly release 
the lever again to form another stitch. Thus, the operator 
may form stitches having any desired length therebetween 
without having to rely on the length determined by the 
skip Stitch cam. 

In operation, when the handle 404 is depressed, and it 
is moved from its vertical recessed position to the ready 
or intermediate position, it merely pivots on the connect 
ing link 406 until the abutment 409 is brought into con 
tact with the tab 41 on the connecting link 406. Be 
cause the abutment 409 and the tab 411 are in contact 
with each other in the ready position, when the handle 
404 is depressed further it causes the conencting link 406 
to pivot downwardly toward the bed 18. As the link 406 
pivots downwardly it pulls the lever arm 410 downardly 
and moves the rock arm 412 downwardly against the bias 
of the spring 422. As the rock arm 412 moves down 
wardly it pivots the rock shaft 414 clockwise (as viewed 
in FIG. 12) which in turn rocks the actuating arm 418 
clockwise (FIG. 12) from the position shown in heavy 
outline to the position shown in light outline. As the actu 
ating arm is pivoted clockwise it comes into contact with 
and pushes the depending finger 420 to the right, as 
viewed in FIGS. 12 and 13, thereby to pivot the cam fol 
lower lever 158 to the right, as viewed in FIGS. 12 and 
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13. When the lever 158 is moved to the right it pulls the 
connecting rod 150 to the right also, thereby to connect 
the needle-bar 22 to the driving stud 72 similarly as in 
the instance when the control lever arm 182 is moved to 
the CS or conventional sewing position. When the handle 
404 is released, the bias exerted by the spring 422 moves 
the manual sewing control back to the ready position 
thereby to once again disconnect the needle-bar from the 
driving stud 72. 

FIGS. 7-11 disclose another embodiment of the pres 
ent invention incorporated in a zigzag sewing machine 
different from the machine in which the first embodiment 
is incorporated. The following is a brief description of the 
zigzag mechanism of this machine. For a more complete 
disclosure, reference may be made to United States Pat 
ent Nos. 3,051,107, Aug. 28, 1962, R. E. Johnson, and 
3,074,364, Jan. 22, 1963, R. E. Johnson et al. 
A zigzag sewing machine 196 includes a frame 198 

formed with a bed 200 from which rises a standard (not 
shown) that carries a bracket arm 202 that terminates in a 
head 204. Journaled longitudinally of the bracket arm 
202 is a rotary shaft 206 that is driven by a motor (not 
shown) built into the standard. 

In the head 204 there is a needle-bar gate 208 having a 
pair of vertically spaced lugs 210 pivotally mounted on 
a vertical axis pivot rod 212 carried by bosses 24. The 
needle-bar gate has a pair of vertically spaced lugs 216 in 
which a needle-bar 218 is mounted for endwise reciproca 
tion. Endwise reciprocation is imparted to the needle-bar 
218 by a crank 220, on the head-end of the rotary shaft 
206, which crank is connected by a link 222 to a needle 
bar driving block 224 slidably mounted on the needle-bar, 
upon which block is mounted a latch finger engaging stud 
225 that extends parallel with the bed 200 outwardly 
away from the needle-bar 218. The discussion below will 
explain how the block 224 is connected to the needle-bar. 
A needle 226 is secured upon the lower end of the 

needle-bar 218. The top of the bed 200 supports a throat 
plate 228 beneath the head 204 which head also supports 
a presser-bar 230 that carries a pressure-foot 232 that 
overlays a feed-dog 234 which is driven by mechanism 
(not shown) mounted in the bed 209. 
A pitman 236 is arranged longitudinally of the bracket 

arm 202 and is pivotally connected to the needle-bar gate 
208 by means of a bracket 238 secured to the end of the 
pitman. Thus, upon endwise movement of the pitman 236 
oscillation is imparted to the needle-bar gate 208, thereby 
imparting lateral vibration to the needle-bar 218. It is 
noted that the needle-bar gate 208 is biased in a counter 
clockwise direction (as viewed from above the sewingma 
chine) by a torsion spring 239 which is mounted on the 
vertical axis pivot rod 212 (FIGS. 10 and 11), thereby to 
urge the pitman 236 to the left as viewed in FIG. 7. 
Mounted in the bracket arm 202 is a vertical axis stud 

240 on which is journaled a tubular camshaft having on 
the lower end thereof a worm wheel 244 which meshes 
with a worm 246 on the rotary shaft 206 to impart rota 
tion to the cam shaft upon rotation of the rotary shaft. 
On the upper end of the cam shaft there is mounted a 
stitch pattern cam 248 having a peripheral pattern surface 
that is tracked by a cam follower finger 250 of pivotally 
mounted cam follower member 252. The cam 248 is re 
leasably clamped on the cam shaft by a screw 254. The 
cam follower member 252 is operatively connected to the 
pitman 236 so that the bias exerted by the torsion spring 
239 through the needle-bar gate 208 to the pitman 236 
also biases the cam follower finger into engagement with 
the peripheral pattern surface of the cam 248. Thus, upon 
rotation of the stitch pattern cam 248 oscillation is im 
parted to the cam follower member 252 which motion is 
transmitted to the pitman 236 which reciprocates as a 
result thereof, thereby to impart lateral vibration to the 
needle-bar gate 208. 
Turning now to the construction and operation of the 
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10 
skip-stitch mechanism for the second embodiment of the 
present invention, a block 256 (FIGS. 8, 10, 11) is fixedly 
Secured to the top section of the needle-bar 218 by a 
shoulder screw 258. Pivotally mounted on the unthreaded 
section of the shank of the shoulder screw 258 is a fiat 
latch arm 260 which can be pivoted toward or away from 
the operator. A notch 262 is formed in the arm 260 in 
termediate its ends and opens out away from the opera 
tor. The notch 262 is adapted to receive the stud 225 
which is mounted in and protrudes outwardly from the 
block 224 in a direction away from the needlebar trans 
Versely of the direction of feed. A second notch 264 is 
formed in the latch arm 260 above the notch 262 and 
also opens out away from the operator. Formed on the 
latch arm 260 between the notches is a relatively short 
finger 266 that extends in a direction away from the 
operator. A flat spring 268, mounted by one end on the 
Screw 258, the other end being adapted to engage the 
edge of the latch arm 260 closest the operator, is ten 
Sioned so as to provide a bias that urges the latch arm 
260 in a clockwise direction (as seen in FIGS. 8, 10, 
11). The latch arm 260 includes a lower section formed 
as a guide finger 270 having a flat guiding edge 272 
that extends from the end of the latch arm to the notch 
262. 

Referring now to FIG. 7 a second cam, a skip-stitch 
cam 274 is mounted upon the tubular cam shaft 242 for 
rotation therewith beneath the stitch pattern cam 248. 
The cam 274 is formed on its periphery with three rela 
tively long lobes 273 divided by three relatively short 
notches 275. The skip-stitch cam 274 may be removed 
simply by removing the screw 254 and the stitch pattern 
cam 248. A bell crank cam follower arm 276 includes 
a leg 278 which is pivotally mounted upon a shouldered 
fulcrum screw 280 which in turn threadedly engages a 
control lever 282 intermediate the ends thereof. The con 
trol lever 282 includes a rear leg 284, pivotally mounted 
at one end on a Screw 286 that threadedly engages a 
fixed shoulder extending from the inner rear wall of the 
frame 198, and a forward leg 288 secured to the other 
end section of the leg 284 and extending through an 
elongated slot in the forward wall of the frame 198. 
Secured to the top surface of the leg 288 is a spring ele 
ment 292 that also extends through the front wall of the 
frame 198. The elongated slot is formed on its upper wall 
with three spaced notches labeled, from left to right, 
NS (non-stitching), CS (conventional stitching) and PSS 
(programmed skip-stitching). 
A bell crank lever 294 is also pivoted on screw 286 

at the juncture of lever legs 296 and 298. Lever legs 296 
and 298 support upstanding pins 300 and 302, respec 
tively. The bell crank cam follower arm 276 is also 
formed with a leg 304 which includes near its free end 
section a slot 306 and at its free end a lip 308. It is 
noted at this point that the control arm 282 and the bell 
crank lever 294 could be combined into a one piece unit 
which would function in the same manner as the de 
scribed lever and arm. The slot 306 receives a pin 310 
secured to a collar 312 affixed to a rock shaft 314 
mounted longitudinally of the bracket arm 202 beneath 
the leg 304. The rock shaft 314 extends into the head 
204 and has affixed to the head end a depending flat 
actuating abutment arm 316 which is formed at its free 
end with a short pin 318 that extends parallel to the bed 
200. A spring 320 is connected at one end to the leg 
304 and at the other end to a fixed stud 322, thereby 
biasing the cam follower arm 276 in a counterclockwise 
direction, as viewed from above the sewing machine, to 
urge a pin 324 mounted on the free end of the leg 278 
into engagement with the periphery of the skip-stitch 
cam 274. 

In operation, movement of the operator influenced 
control lever 282 along the slot 290 to the right and into 
the notch labeled PSS in FIG. 9 shifts the machine into 
the programmed skip-stitch mode. In this position the 
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shouldered fulcrum screw 280 will be located so as to 
position the cam follower lever 276 with the cam foll 
lower pin 324 in engagement with the periphery of the 
skip-stitch cam 274 and the slot 306 in the cam follower 
lever 276 in position to control the pin 310 and the as 
sociated rock shaft 314 and abutment arm 316 from the 
skip-stitching position illustrated in FIG. 11 to the sew 
ing position illustrated in FIG. 10 in response to the con 
formation of the skip-stitch cam 274. 
With the cam follower pin 324 in tracking engagement 

with the periphery of the skip-stitch cam 274 the sew 
ing machine is ready to produce programmed skip-stitch 
sewing simultaneously with the zigzag sewing that is 
controlled by the zigzag apparatus described above. As 
the cam 274 rotates and the cam follower pin slides along 
one of the lobes, as shown in FIGS. 7 and 9, the latch 
arm 260 remains disengaged from the driving block 224. 
When the cam rotates to the point where the can fol 
lower pin 324 comes abreast of one of the notches 275 
the bias exerted by the spring 329 forces the pin 324 
into the notch 275 thereby pivoting the cam follower arm 
in a counterclockwise direction. The counterclockwise 
movement of the cam follower arm is sufficient to rotate 
the actuating abutment arm 316 far enough in a clock 
wise direction, as viewed in FIG. 10, to remove the pin 
318 of the actuating abutment arm 316 from engage 
ment with the latch arm 260. This permits the latch arm 
260 to swing in a clockwise direction, as viewed in FIG. 
10, whereby as the block 224 is driven upwardly the 
stud 225 engages the notch 262 and the needle-bar is 
again locked to the driving block 224 by the bias exerted 
by the spring 268. Each of the cam notches 275 is just 
long enough to permit one reciprocation of the needle 
bar resulting in the formation of one stitch. The lobe 
lengths are designed to provide for five skipped stitches, 
the arm shaft to camshaft ratio being 18:1, but of course 
other combinations of stitches to skipped stitches may be 
provided by differently designed cams. 
As the cam rotates further to bring the cam follower 

pin 324 onto the following lobes 273 the actuating abut 
ment arm 316 is pivoted counterclockwise (FIG. 11) 
which pivots the latch arm counterclockwise away from 
the stud 225, thereby once again disconnecting the driv 
ing block from the needlebar resulting in skipped stitches. 
It is noted that the guide finger 270 at the lower section 
of the latch arm is long enough to prevent the stud 225 
from dropping below the end of the finger at the lowest 
point in the reciprocation of the driving block 224. Thus, 
the latch arm is prevented from swinging in a clockwise 
direction, as viewed in FIGS. 8, 10 or 11, to the other 
side of the path of travel of pin 225. 

After the needle-bar is disconnected it ends to continue 
reciprocating for a short time due to inertial forces, re 
Sulting in further undesired perforations and stitches. 
The notch 264 was formed in the latch arm, at the point 
where the pin 318 of the actuating arm contacts the latch 
arm, to obviate this problem. Thus, when the notch 264 
is engaged by the pin 318 the effect is, in cooperation 
with the bias exerted by the spring 268, to lock the latch 
arm to the actuating arm 316 thereby holding the needle 
bar in a raised positioin against the existing inertial forces 
tending to continue the reciprocation of the needle-bar 
after it is disconnected. 
When the control handle is shifted into the position 

shown in FIGS. 7 and 9 and marked CS, the skip-stitch 
ing mechanism will be inoperative and the sewing machine 
will perform continuous stitching. Such continuous stitch 
ing is made possible by a shift of the shouldered fulcrum 
pin 280 which will position the slot 306 in the cam fol 
lower lever so as to maintain the pin 350, the associated 
rock shaft 314 and thus the abutment arm 316 continu 
ously out of engagement with the latch arm 260. 
When the control lever 282 is moved all the way to the 

left, as viewed from the front of the sewing machine, into 
the notch labeled NS the machine is shifted to the non 
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2 
stitching mode, where the needle-bar is prevented from 
reciprocating during the entire period that the lever is in 
that position. When the control lever is moved to the NS 
position it pivots about the screw 286 in a clockwise direc 
tion, as viewed from aobve, carrying the shouldered full 
crum screw 280 along a slight arc in the general direction 
of the head 204. In addition the edge 326 of the rear leg 
284 of the control lever is brought up against the pin 302 
of the bell crank 294, thus, as the control lever is rotated 
the bell crank is also rotated in the clockwise direction 
bringing the pin 309 at the other end of the crank up 
against the lip 308, which upon further rotation of the 
control lever causes the cam follower arm 276 to pivot in 
a clockwise direction as viewed in FIG. 7. The clockwise 
movement of the arm 276 rocks the shaft 314 sufficiently 
far in the counterclockwise direction, as viewed in FIG. 
11, to disconnect the needle-bar and prevent the formation 
of stitches, so long as the control lever is in the NS 
position. 

It is noted that the skip stitch cams merely control the 
interruption in the vertical reciprocation of the needle-bar 
22 while the other cams in the cam stack serve to control 
the zigzag motion or lack of the same. Thus, many differ 
ent stitch patterns can be obtained by either changing the 
skip-stitch cams or adjusting the other sewing machine 
stitch pattern controls or by connbinations of the same. 

Having thus set forth the nature of this invention, what 
I claim herein is: 

1. A skip-stitch mechanism for a zigzag sewing machine 
having a frame, actuating mechanism in said frame, a 
needle-bar gate shiftably supported for lateral jogging 
movement in said frame, a needle-bar carried in said gate 
for laterally jogging movement therewith and for endwise 
reciprocatory movement relatively thereto, needle-bar re 
ciprocating means driven by said actuating mechanism and 
including coupling means separable to effect interruption 
of endwise reciprocatory movement of said needle-bar, 
needle-bar interrupting program means driven by said 
actuating mechanism, and means carried by said sewing 
machine frame and responsive to said program means for 
effecting separation of said coupling means in any lateral 
position of said needle-bar gate. 

2. A skip-stitch mechanism for a sewing machine as set 
forth in claim 1 including means for selectively rendering 
Said means for effecting separation of said coupling means 
nonresponsive to said needle-bar interrupting program 
means, said means for selectively rendering said means 
for effecting separation of said coupling means nonre 
sponsive to said needle-bar interrupting program means 
including means for providing two distinct positions of 
nonresponse of said coupling means to said needle-bar in 
terrupting program means, a first position of nonresponse 
in which said means for effecting separation of said cou 
pling means is continuously operative and a second posi 
tion of nonresponse in which said means for effecting sepa 
ration of said coupling means is continuously inoperative. 

3. A skip-stitch mechanism for a sewing machine as set 
forth in claim 2 wherein said selectively rendering means 
includes a first and a second operator-influenced mecha 
nism, each of which mechanism is actuable by the operator 
to shift the means for effecting separation of the coupling 
means from said first position of nonresponse to said sec 
ond position of nonresponse, said first mechanism being 
positioned on said sewing machine frame in a more con 
venient location for operator actuation than said second 
mechanism. 

4. A skip-stitch mechanism for a sewing machine as set 
forth in claim 3 including spring means for biasing said 
first operator-influenced mechanism toward said first posi 
tion from said second position when said first operator 
influenced mechanism is deactuated. 

5. A skip-stitch mechanism for a sewing machine as set 
forth in claim 1 in which said coupling means includes 
cooperating latch means on said needle-bar reciprocating 
means and on said needle-bar, and in which said means 
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for separating said coupling means includes an abutment 
arm carried on said sewing machine frame and having an 
effective position in the path of said latch means on said 
needle-bar. 

6. A skip-stitch mechanism as set forth in claim 1 in 
cluding needle-bar holding means automatically effective 
upon separation of said coupling means for maintaining 
said needle-bar in a predetermined fixed endwise position 
in said needle-bar gate. 

7. A skip-stitch mechanism as set forth in claim 6 in 
which said needle-bar holding means comprises auxiliary 
latch means carried on said needle-bar and on said abut 
ment arm, said auxiliary latch means having cooperative 
engaging relationship when said abutment arm occupies 
said effective position. 

8. A sewing machine having a frame, work feeding 
mechanism carried in said frame, a needle-bar Supported 
in said frame for endwise reciprocatory and lateral jog 
ging movements, actuating means in said frame for said 
work feeding mechanism and said needle-bar in said 
frame, means driven by said actuating means for impart 
ing endwise reciprocation to said needle-bar, a plurality 
of cam means each driven by said actuating means in 
timed relation one to another, means responsive to one of 
said cam means for jogging said needle-bar transversely of 
the direction of endwise reciprocation of the needle-bar to 
provide for the production of zigzag stitches, means for in 
terrupting the endwise reciprocation of said needle-bar 
at predetermined intervals, means separate and distinct 
from said needle-bar jogging means and responsive to the 
other of said cam means for effecting operation of said 
needle-bar interrupting means, and means effective during 
operation of said work feed mechanism by said actuating 
means for selectively renedring said needle-bar interrupt 
ing means nonresponsive to the said other of said cam 

aS 

9. A sewing machine as set forth in claim 8 in which a 
camshaft is journaled in said sewing machine frame and 
operatively connected with said actuating mechanism and 
in which said plurality of cam means is carried coaxially 
on said camshaft. 

10. A sewing machine as set forth in claim 8 wherein 
said means for selectively rendering said needle-bar inter 
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rupting means nonresponsive to said cam means includes 
means for providing for two distinct positions of nonre 
sponse, one in which said needle-bar interrupting means 
is continuously operative and another in which said needle 
bar interrupting means is continuously inoperative. 

11. A sewing machine as set forth in claim 10 includ 
ing manually operated means for at will overriding said 
means for providing for two distinct positions of nonre 
sponse when said last named means is in the continuously 
operative position of nonresponse and placing said needle 
bar interrupting means in the continuously inoperative 
position. 

12. A sewing machine as set forth in claim 10 in which 
said means for effecting operation of said needle-bar inter 
rupting means includes a cam follower lever, linkage inter 
connecting said cam follower lever with said needle-bar 
interrupting means, a manually influenced control lever, 
a pivotal support for said control lever relatively to said 
sewing machine frame, fulcrum means for said cam fol 
lower lever carried by said control lever in Spaced rela 
tion to the pivotal support for said control lever, means 
defining a first position of said control lever locating said 
fulcrum means to provide for tracking of the other of said 
cam means by said cam follower lever and response of 
said needle-bar interrupting means to said can means, 
means defining a second position of said control lever re 
locating said fulcrum means to provide for one of said 
positions of nonresponse to said cam, means, and means 
engageable with said cam follower lever and influenced 
by movement of said control lever into a third position 
to provide for the other of said positions of nonresponse 
to said cam means. 
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