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being shown in FIGS. 8 and 9 in maximum position as 
when shifted to the numeral 5 in FIG. 1, and being shown 
in minimum position in FIG. 2 for straight sewing, cor 
responding to the zero position of FIG. 1. The slide 
block 15 has a diametrically extending groove 18 pro 
vided therein in which a block pivoted on the lower end 
portion of a cross-pin 19 is reciprocable so that, accord 
ing to the angularity for which lever 12 is set, the frame 
29, which is oscillated by a cam 21 in timed relation 
ship to the reciprocation of the needle bar 22 and con 
nected to a crank 23 by an artim 24, will transmit a pro 
portionate amplitude of oscillation to the needle bar car 
rier 25 to which the crank 23 is pivotally - connected by a 
link 26. The cam 21 is segmental shaped and is in one 
or the other of its dead center or dwell positions at the 
opposite extremes of movement of the needle 27, the 
“up” position being - shown in FIG. 8 and the “down” 
position in FIG. 9, and, inasmuch as the cam 2 is turned 
in timed relationship to the operation of the needle, as 
by a bevel gear 28 integral with the cam meshing with 
a bevel pinion 29 fixed on the driven shaft 39, while the 
latter is connected by crank 31 and pitman rod 32 with 
the needle bar 22, it should be clear that there is no 
danger of needle breakage by reason of any transverse 
movement of the needle while in the material. The bob 
bin under the bedplate is also operated in timed relation 
ship to the rest of the machine by virtue of the driving 
connection afforded by crank 33 on shaft 369 and pitman 
rod 34 connected to said crank. The usual hand-wheel 
35 mounted on the outer end of shaft 30 is driven by 
means of a belt 36 running on pulley 37, which in turn is 
driven by means of another pulley 38, as indicated in 
FIG. 3, the latter pulley being driven by a belt 39 run 
ning on a pulley 409 mounted on the armature shaft of 
an electric motor 41. The latter is arranged to be started 
and stopped and controlled as to speed in the usual way. 
In passing, attention is called to the yoke 42 fixed in the 
head 14, as at 43, and providing a support for the shaft 
44 on which the gear 28 and cam 21 are mounted for 
rotation. The cover plate 45, under which the frame 26 
slides as a guide, is held in place by a yoke 46 fastened 
by means of a screw 47 threaded in a hole in the upper 
end of the shaft 44, and the automatic zig-zag mechanism - 
48 provided in accordance with my invention is assembled 
on the shaft 44 as a post after the screw 47 and yoke 46 
are removed. 

Referring now to FIGS. 1. to 7, 10 and 11, the auto 
matic zig-zag mechanism of my invention, indicated gen 
erally by the reference numeral 48, operates the control 
lever 12 differently with different cams 49 to produce dif 
ferent specific patterns. Each of the cams 49, in accord 
ance with my invention, is preferably marked on top both 
with a serial number, as at 50, and a pattern diagram, 
as at 51, so that the user can select the cam by number or 
pattern, or both, and hence there will be no likelihood of 
any costly mistakes being made, inasmuch as a garment, 
or at least a piece of material, could easily be ruined by 
the stitching thereon of the wrong pattern or design. To 
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help further toward the successful use of the present in 
vention, an index mark 52 is provided radially on the 
top of the cam i 49 in register with an index mark 53 on 
the periphery, which in turn is adapted to be placed in 
register with an index mark 54 provided on top of the 
hood 55 on the head of the sewing machine, so that the 
user when she sets the cam with these index marks in 
register knows that she will obtain the pattern 51 from 
the starting point thereof instead of from some inter 
mediate point. The hood 55 is the same as the hood 55” 
indicated in FIG. 2 originally provided on the sewing 
machine head but has an opening provided therein to ac 
commodate the cam shaft 56 and cam 49 or any alternate 
cam of the series. As will soon appear, whenever there 
is no cam in place on shaft 56 (and it will be noticed that 
the cams 49 have D-holes 57 provided therein permitting 
mounting thereof on the milled-off end 58 of the cam 
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4 
shaft 56 in only one position) the machine may be op 
erated with manual control of lever 12 the same as be 
fore the automatic zig-zag means 48 was installed. On 
the other hand, the series - of cams 49 provided with the 
automatic zig-zag unit 48 Imay include a cam like that 
shown at 49' in FIG. 6A that is profiled with a concen 
tric channel 7” for straight sewing, which when the cam 
49' is applied to cam shaft 56 cooperates with the follower 
roller 59 to hold the lever 12 positively in the straight 
sewing or zero position. Inasmuch as the machine is 
operated to such a large extent for straight sewing it is im 
portant to avoid any likelihood of the lever 12 being tam 
pered with by youngsters between operations of the ma 
chine, and this straight sewing cam 49' offers some insur 
ance against such tampering. The cam 49”, of course, 
requires no index markings 52-53 nor any pattern mark 
ing 51, unless it be a straight line to represent straight 
sewing. This cam. 49’ may, of course, be numbered on 
top, as indicated at 59, with a zero (indicating no pat 
tern) or with the numeral 1 or 10 or whatever else is 
considered appropriate in relation to the series of cams 
provided. The cams 49-49’ are preferably molded of 
nylon with a view to durability without need of lubrica 
tion and to insure quiet operation and also make for econ 
omy of production. This material also has enough elas 
ticity so that the hubs 66 on the cams may be purposely 
made a trifle undersize in relation to the milled end 58 of 
the cam shaft 56 to take hold securely enough so that there 
is no need for any set screws and the elasticity in the 
connection will more than compensate for such slight vari 
ation in size as there is apt to occur in quantity production 
of the parts 56. Each hub 69 is split diametrically as 
shown at a, and has - three small longitudinal ribs b in the 
bore 57, 120° apart. The ribs b assure a good snug fit 
even if the shaft 56 is undersize. If the shaft 56 is of 
regulation size or oversize, the slots a allow enough give 
for easy application of the cam. The cams 49-49' being 
on the outside of the head 14 and hood 55 can be put 
on and taken off easily and yet are not so easily removable 
that a youngster in tampering with the machine is apt 
to take one off. In passing, I would mention that the 
ratchet 61 and associated pawi 62, which form an import 
ant part of the automatic zig-zag means 48, are responsi 
ble for permitting the manual turning of the cam 49 to 
the starting position, as above described, and further ad 
vantage may be taken of this feature by providing quarter, 
half, and three-quarter marks on top of the cams 49 or 
hood 55, or 90°, 180°, and 270°, as indicated in dotted . 
lines at 63 in FIG. 3, so that a user, once she has gained 
sufficient experience with the automatic zig-zag machine, 
can obtain interesting changes in patterns by manually in 
dexing the cam 49 back to the starting position after each 
90° or 180° of travel, if experimenting shows that pleas 
ing variations in patterns are obtainable that way. 
The cam follower roller 59 is mounted on one end of a 

bell-crank lever 64 that is pivoted intermediate its end, as 
at 65, on a plate 66 fixed on top of a yoke 67 suitably held 
against turning with respect to the head 14 as by a press : 
fit between paralle flat faces 68 provided on the inner 
side of the front and back walls of the head 4, where the 
yoke 46 previously menitioned was i previously mounted. 
The bell-crank lever - 64 has a slot 69 provided in its : 
free end in which is slidably engaged a roller on pin 70 . 
fixed with lever 2 to the top of slide block 15 in radially 
offset relationship to the pivotal axis 61, thereof, whereby 
to turn the slide block 15 through a certain angularity 
when the follower roller 59 moves one way or the other 
as it follows the profiled surface 71 of the cam 49. A 
torsion Spring 72 is mounted on another pin 70’ , fixed 
like pin 70 on slide block 45 in radially offset relation 
to pivotal axis 6 and serves by slidable engagement at 
its one end with the inside of head 14 and engagement 
with pin 70 at its other end to urge the levers 2 and 64 
normally toward the zero or straight sewing position, 
thereby keeping the follower roller 59 always resiliently 
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engaged with the cam surface 71. As will Soon appear, 
the cam shaft 56 is turned intermittently in a counter 
clockwise direction, as viewed in FIG. 3, and, hence, the 
lever 12 and slide block 5 are turned first in one direc 
tion and then another through different angles according 
to the profile of the cam to obtain zig-zag stitching of 
whatever pattern 5 the cam 49 in use at a given time is 
designed for. Two screws 73 are entered through ears 
74 provided on a split brake sleeve 75 and are entered 
through registering holes 74” in plate 66 and threaded in 
registering holes 74” in yoke 67 to fasten the three parts 
together, holding the brake sleeve 75 against turning, so 
that it can serve as a friction grip for the cam shaft 56 
to hold it in each indexed position. The holes 74’ are 
large enough in relation to holes 74” to permit a prede 
termined amount of oscillatory adjustment of plate 66 
about cam shaft 56 as an axis to secure the right rela 
tionship of the cam follower 59 to the high and lowº 
portions of the cam surface 71, regardless of any usual 
runout in the sewing machine. A screw 76 is entered 
freely through a hole in one of two ears 77 provided on 
the split side of the sleeve 75 and is threaded in a regis 
tering hole in the other of said ears and is arranged 
to be adjusted to provide the right amount of friction 
to hold the shaft 56 in each indexed position without 
causing too much drag on the operation. The screw 
76 can be adjusted also to compensate for wear be 
tween the parts 56 and 75, although wear is reduced to 
a minimum by molding the brake sleeve 75 of nylon, this 
material having the further advantage of giving quiet op 
eration even though there is and should be no lubricant 
present. Sleeve 75, besides serving as a brake for cam 
shaft 56, serves as an upper bearing for it, said shaft using 
shaft 44 as a lower bearing, as seen in FIG. 4. 
The pawl 62, which engages the ratchet ‘61 to index the 

cam 56 is pivoted at 78 on an arm 79 osciliatable at one 
end 89 about the cam shaft 56 as a center. A single coil 
wire torsion spring 8, which is looped around the pivot 
78 and has one end abutting the arm 79 and the other 
end abutting the pawl 62, serves to hold the pawl in 
spring-pressed engagement with ratchet 6. A radial slot 
82 is provided in the outer end of the arm 79 for slidable 
pivotal connection of the arm, 79 with the enlarged upper 
end portion 83 of the cross-pin 19 om frame 209. Hence, 
arm, 79 is oscillated per oscillation of frame 20 by cam 2, 
regardless of whether the frame 29 is given much or any 
longitudinal movement, according to the position of the 
control lever 12 andslide block15. The oscillation ofarm 
79 is through the same angularity with respect to the cam 
shaft 56 for each rotation of the cam 2, thereby indexing 
the cam through the same angularity by means of the 
pawl 62 and ratchet 61. The cam shaft 56 can at any 
time be turned manually in a counterclockwise direction, 
the ratchet 6 then overruinning the pawl 62. That was 
mentioned before in connection with the discussion of 
the cams 49. Now, it is important to note the two-to-one 
ratio between gears 28 and 29. The needle 27 and cam 
shaft 56 are, therefore, in that same two-to-one relation 
ship, so that the needle can make two stitches for each 
cam dwell, and, inasmuch as the ratchet 6 has thirty-two 
teeth providing thirty-two dwells per cam 49, it follows 
that there will be sixty-four stitches per rotation of the 
cam 49. That makes possible longer patterns and hence 
many more designs that would not be possible with less 
stitches per cycle. It is also ideal for blind stitching 
where the needie must move from a minimum to a maxi 
mum position per dwell of the cam to make a stitch on 
each side of a hem. This ability to go from minimum to 
maximum in one dwell also enabies stitching many pat 
terns with intricate designs where other constructions 
mot designed to permit such abrupt drop-off are accord 
ingly limited as to range of patterns. in passing, it will 
be noticed that the arm 79 is recessed, as shown at 84, to 
accommodate the pawl 62, ratchet 62, and spring 8, for 
maximum compactness, and also enable locating the arm 
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79 much closer to the plane of the frame 20 to avoid 
binding. This same principle is applied in the case of the 
cam follower arm 64 which for this reason has the down 
wardly extending end portion 85 with the inwardly bent 
extremity 86 in which the slot 69 for connection with the 
pin 70 is provided as close to the plane of the slide block 
15 as possible to avoid binding. The arm 79, as indicated 
by the cross-hatching of FIG. 4, is molded of nylon the 
same as the cams 49 and brake sleeve 75, for similar 
reasons. The give, which the nylon construction of arm 
79 affords, is of great advantage in preventing expensive 
damage to the sewing machine in the event the free to and 
fro movement of lever 12 is blocked, as by entry of some 
thing in slot 13 in front of or behind the lever, or by 
setting a stop or stops, such as are provided as guides for 
manual oscillation of the lever. When the lever 12 is 
blocked and the mechanism is jammed, the slotted end 82 
of arm, 79 flexes harmlessly with each oscillation of frame 
29. Normal operation is resumed again when the block 
is removed and lever 12 is free to move again. 

It is believed the foregoing description conveys a good 
understanding of the objects and advantages of my in 
vention. The appended claims have been drawn to cover 
all legitimate modifications and adaptations. 

claim: 
1. In a zig-zag sewing machine, an endwise reciproca 

tory and laterally shiftable needle-bar, an oscilatory 
member in which said needle bar is mounted for end 
wise reciprocation and lateral shifting, a rotary driven 
shaft operatively connected with said needle bar to recip 
rocate the same, a rotary cam, a frame oscillated by said 
cam and operatively connected to oscillate said oscillatory 
member laterally, means for turning said cam in syn 
chronism with said shaft, a manually oscillatable pattern 
control lever, a slide block turnable with said lever having 
a transversely extending slot provided therein, a cross-pin 
on said frame slidable at its one end in said slot to trans 
mit some or no endwise movement to said frame in the 
oscillation thereof relative to said slide block depending 
on the position of said block, an intermittently rotatable 
pattern cam, means operatively connected with the other 
end of saidi cross-pin for indexing said pattern cam in the 
oscillation of said frame, and a follower engaging said 
pattern cam operatively connected with said slide block 
to turn the same in either direction in accordance with 
the profile of said pattern cam. 

2. A sewing machine as set forth in claim 1, wherein 
the means for turning the first mentioned cam in synchro 
nism with the shaft turins said first mentioned cam at half 
the speed of the shaft. 

3. A sewing machine as set forth in claim. 1, including 
brake means for holding said pattern cam in indexed 
positions. 

4. In a zig-zag sewing machine, an endwise reciproca 
tory and laterally shiftable needle-bar, an osciliatory mem 
ber in which said needle bar is mounted for endwise re 
ciprocation and lateral shifting, a rotary driven shaft op 
eratively connected with said needle bar to reciprocate 
the same, a rotary cam, a frame oscillated by said cam 
and operatively connected to oscillate said oscillatory 
member laterally, means for turning said cam in syn 
chronism with said shaft, a manually osciliatable pattern 
control lever, a slide block turnable with said lever hav 
ing a transversely extending slot provided therein, a cross 
pin on said frame slidable at its one end in said slot to 
transmit some or no endwise movement to said frame in 
the oscillation thereof relative to said slide block depend 
ing on the position of said block, an intermittently ro 
tatable patterm cam, means operatively connected with 
the other end of said cross-pin for indexing said pattern 
cam in the oscillation of said frame, and a follower en 
gaging said pattern cam operatively connected with said 
slide block to turn the same more or less in either direc 
tion in accordance with the profile of said pattern cam, 
said pattern cam and follower having means whereby 
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they are detachably engageable, whereby to permit man 
ual control of the pattern by operation of the control 
lever when - the pattern is not automatically controlied 
by said patterm cam. 

5. A sewing machine as set forth in claim 4, wherein 
the pattern cam is profiled for straight sewing holding the 
foilower and control lever in straight sewing position 
and said pattern cam is one of a plurality of interchange 
able pattern cams, each differently profiled for a differ 
ent pattern. 

6. A sewing machine as set forth in claim 4, wherein 
the pattern cam has an index mark thereon indicating the 
starting point of the pattern for which the pattern cam 
is - profiled, the machine having an index mark thereon 
arranged to have the index mark on the pattern cam reg 
istered with it. 

7. A sewing machine as set forth in claim 4, wherein 
the pattern cam has an index mark thereon indicating the 
starting point of the pattern for which the pattern cam 
is profiled, the machine having an index mark thereom 
arranged to have the index mark on the pattern cam reg 
istered with it, the pattern cam being rotatably adjustable 
manually relative to its indexing means to permit setting 
the pattern cam to zero or any other position. 

8. In a zig-zag sewing machine having a needle bar 
carrier that is laterally shiftable and has a needie bar re 
ciprocable i therein, said machine comprising a main 
driven shaft operatively connected to reciprocate the nee 
dle bar, and a cam shaft fixed in right angle relation to 
said driven shaft rotatably mounting a cam operatively 
connected to be driven in synchronism with said driven 
shaft, a frame osciliated by said cam and operatively 
connected with said needle bar carrier to shift it back 
and forth laterally with variable amplitude, and a swivei 
control element operativeliy connected with said frame So 
that the position of the element determines the ampli 
tude between zero and maximum, the improvement which 
consists in the provision of a secondary cam shaft that is 
hollow at one end and telescopes on the aforesaid cam 
shaft and carries a ratchet wheel, a pattern cam de 
tachably mountable on said secondary cam shaft to turn 
intermittently therewith, a cam follower engaging said 
pattern cam, means operated by said follower and op 
eratively - connected with i said swivel control element to 
shift the latter in response to lateral movement of the 
follower, and means operatively, connected to oscillate 
with said frame and carrying a pawl engaging the ratchet 
wheel so as to index said pattern cam. 

9. A sewing machine as set forth in claim 8, includ 
ing a brake for holding said secondary cam shaft against 
turning between indexes thereof. 

10. In a zig-zag sewing machine having a needle bar 
carrier that is laterally shiftable and has a needle bar 
reciprocable therein, said machine comprising a main 
driven shaft operatively connected to reciprocate the 
needle bar, and a cam shaft fixed in right angle relation 
to said driven shaft rotatably mounting a cam opera 
tively connected to be driven in synchronism with Said 
driven shaft, a frame osciliated by said cam and opera 
tively connected with said needle bar carrier to shift it 
back and forth laterally with variable amplitude, and a 
swivel control element operatively connected with Said 
frame so that the position of the element determines the 
amplitude between zero and maximum, the improve 
ment which consists in the provision of a secondary cam 
shaft that is hollow at one end and telescopes on the 
aforesaid cam shaft and carries a ratchet wheel, a pawl 
engaging said ratchet wheel and pivotally mounted On an 
arm oscilatable relative to said secondary cam shaft, Said 
arm being operatively connected with said frame for OS 
cillation thereby, a supporting bracket fixed in the ma 
chine having a hole provided therein, a plate carried On 
said bracket having a registering hole provided therein, 
said secondary cam shaft projecting through said holes, 
means securing said plate to said bracket permitting some 
rotary : adjustment of the plate relative to the bracket 
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about said secondary cam shaft as a center, an arm pivot 
ally mounted intermediate its ends on said plate carry 
ing a cam follower on one end and having an operative 
connection at its other end with the control element to : 
shift the latter back and forth with the oscillation of said 
arm, and a pattern cam mounted on the secondary cam 
shaft and engaged by said follower. - 

11. A sewing machine as set forth in claim - 10, in 
cluding a brake collar carried on said bracket having said 
secondary cam shaft extending therethrough and held 
thereby against turining between indexes thereof. : 

12. A sewing machine as set forth - in claim 10, in 
cluding a brake collar carried on said bracket having said 
secondary cami shaft extending therethrough and held 
thereby against turning between indexes thereof, said col 
iar having ears thereon with screw holes provided there 
ing registering with screw holes provided in the bracket, 
the means - securing said plate to said bracket comprising 
screws entered in said screw holes through registering 
slightly larger holes in the plate, whereby said plate is 
rotatably adjustable and adapted to be clamped in ad 
justed position between the bracket and collar while also 
securing said collar to said bracket. 

- 13. In a zig-zag sewing machine having a needle bar 
carrier that is laterally shiftable and has a needle bar 
reciprocable therein, said machine comprising a main 
driven shaft operatively connected to reciprocate the 
needle bar, and a cam shaft fixed in right angle relation : 
to said driven shaft rotatably mounting a cam operatively 
'connected to be driven in synchronism with said driven 
shaft, a frame oscillated by said cam and operatively con 
nected with said needle bar carrier to shift it back and 
forth laterally with variable amplitude, and a swivel 
control element operatively connected with said frame so 
that the position of the element determines the amplitude 
beween Zero and maximum, the improvement which con 
sists in the provision of a secondary cam shaft that is 
hollow at one end and telescopes on the aforesaid cam 
shaft and carries a ratchet wheel, a plurality of pattern 
cams interchangeably detachably mountable on said sec 
Ondary cam shaft to turn intermittently therewith, each 
pattern cam having a different profile for a different 
pattern to be sewed with zig-zag stitching, a cam follower 
arranged to engage a pattern came when the latter is 
mounted on said secondary cam shaft, means operated 
by said follower and operatively connected with said . 
control element to shift the latter in response to lateral 
novement of the follower, and means operatively con 
nected to oscillate with said frame and carrying a pawl 
engaging the ratchet wheel so as to index said pattern cam. 

14. A sewing machine as set forth in claim 13, wherein 
each pattern cam has an index mark thereon indicating 
the starting point of the pattern for which the cam is 
profiled, the machine having an index mark thereon ar 
ranged to have the index mark on the cam registered with 
it. 

15. A sewing machine as set forth in claim 13, wherein 
each patern cam has an index mark thereon indicating the 
starting point of the pattern for which the cam is profiled, 
the machine having an index mark thereon arranged to 
have the index mark on the cam registered with it, the 
cooperating pawl and ratchet permitting rotary setting of 
the cam to zero or any other position when fixed on the 
secondary cam shaft. - * 

16. A sewing machine as set forth in claim 13, wherein 
one of the pattern cams is for straight sewing. 

17. In - a zig-zag sewing machine comprising a head 
with an arm extending therefrom on which a needle car. 
rier bar is reciprocable and laterally movable, a manually 
operable pattern control lever extending from the front : 
of said arm and shiftable laterally from a straight sewing 
position to determine the amplitude of zig-zag movement 
of the needle bar, mechanism on said arm operatively 
connected with said lever and driven with the needle bar 
to shift said lever automatically through a predetermined 
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cycle of movements for the zig-zag sewing of a pattern, 
and a plurality of pattern cams each having means there 
on for detachable operating connection with means in 
cluded in the aforesaid mechanism on said arm, whereby 
said cams are separately and directly and without the 
necessity for the employment of any other means ap 
plicable interchangeably to said mechanism to give dif 
ferent cycles of lever movements for different patterns, 
said mechanism including means driven in timed rela 
tion to the needle to index the cam, one part of said 
mechanism through which movement is transmitted in 
the automatic operation of said pattern control lever 
being resilient and yieldable, whereby to prevent damage 
to said mechanism in the event movement of said lever is 
blocked. 

18. A sewing machine as set forth in claim 1 wherein 
at least one part of the combination described through 
which movement is transmitted in the automatic opera 
tion of said manually oscillatable pattern control lever 
is resilient and yieldable whereby to prevent damage to 
the sewing machine in the event movement of said lever 
is blocked. 

19. In a zig-zag sewing machine, an endwise reciproca 
tory and laterally shiftable needle-bar, an oscillatory 
member in which said needle bar is mounted for end 
wise reciprocation and lateral shifting, a rotary driven 
shaft operatively connected with said needle bar to re 
ciprocate the same, a rotary cam, a frame oscillated by 
said cam and operatively connected to oscillate said oscil 
latory member laterally, means for turning said cam in 
synchronism with said shaft, a swivel block having a 
transversely extending slot provided therein, a cross-pin 
on said frame slidable at its one end in said slot to 
transmit some or no endwise movement to said frame in 
the oscillation thereof Irelative to said swivel block de 

5 

20 

25 

30 

35 

pending on the position of said swivel block, an inter 
mittently rotatable pattern cam, means operatively con 
nected with the other end of said cross-pin for indexing 
said pattern cam in the oscillation of said frame, and a 
follower engaging said pattern cam operatively connected 
with said swivel block to turn the same in either direc 
tion in accordance with the profile of said pattern cam. 

20. A sewing machine as set forth in claim 19, wherein 
the means for turning the first mentioned cam in syn 
chronism with the shaft turns said first mentioned cam 
at half the speed of the shaft. 

21. A sewing machine as set forth in claim 19, in 
cluding brake means for holding said pattern cam in 
indexed positions. 
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