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To all whom it may concern: 
Be it known that I, CHARLEs EDWARD 

FRANCIS, a subject of the King of Great 
Britain, residing at Vickers House, Broad 
way, Westminster, in the county of London, 
England, have invented certain new and use 
ful Improvements in Sewing-Machines, of 
which the following is a specification. 
The present invention relates to sewing 

machines having means for vibrating the 
needle to produce lateral stitches for execut 
ing embroidely and the like, of the kind in 
which provision is made for producing 
stitches of different characters, that is, 
stitches which, whatever their lateral length, 
may take place across a neutral line or to 
and from a neutral line, the neutral line be 
ing understood to be the line the needle 
would follow if the devices were so adjusted 
that their operation produced a negative re 
sult, that is, no lateral vibration of the nee 
dle; and in particular the invention relates 
to machines comprising also means for 
changing the position of the neutral line. 
The main object of the invention is to pro 
vide for changing the character of stitch 
and position of the neutral line by means 
more simple and readily operable than those 
heretofore known. 
The term “stitch’ is not used herein in 

its strict sense but for the exposed thread 
from one penetration of the needle to the 
neXt. 
The aforesaid means comprises a member 

such as a fulcrumed lever Oscillated by a calm 
or the like which lever by a connection with 
the needle bar vibrates the needle laterally, 
the distance between the fulcrum of the lever 
and the point of operation of the lever on 
the said connection being adjustable and de 
termining the lateral length of stitch. The 
said means also comprise provision whereby 
the path of Oscillation of the part of the 
lever directly operating the connection with 
the needle bar may be varied to alter the 
character of stitch from time to time as 
desired. 
According to the said invention the afore 

said lever or the like (hereinafter referred 
to as a lever) is mounted on or carried by a 
member, such as a slide, capable of being 
moved relatively to the body of the machine 
to vary the position of the neutral line of 
the stitches and there is combined therewith 
means for varying the character of stitch 
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Operated by a member such as a slide capa 
ble of movement independently of the afore 
said member, and preferably carried there 
by. The provision for altering the character 
of the stitch is therefore operable independ 
ently of the slide or member carrying the 
level and the position of the lever as a whole 
may be changed without affecting the said 
provision with the result that with any char 
acter of stitch a number of different posi 
tions of the neutral line are provided for in 
a simple and efficient manner. 
In a convenient embodiment of the said 

invention the path of oscillation of the lever 
is varied by moving its driver, as for in 
stance a cam, relatively to the fulcrum of 
the lever. The driver employed may be a 
cam, the operative part of which consists 
of a cam groove or rib at the periphery of 
a cylinder and preferably one in which the 
cam groove or rib is reversed and crosses 
itself so that in two revolutions of the cam 
but one complete oscillation of the lever is 
effected. The cam is splined or feather 
keyed on its shaft so that it may be slid 
along the shaft and actuates the lever 
through a follower. The cam may be pro 
vided with a neck or groove in which is en 
gaged a laterally movable fork to move the 
cam along the shaft. The said fork is car 
ried by a slide Working in or on a slide car 
rying the level and is movable relatively 
thereto. With this construction the cam 
may be moved by means of the said fork 
slide into such a position relatively to the 
lever fulcrum that the stitches take place 
across a neutral line or into a position in 
which the stitches are to and from that 
neutral line on one side of it or into a po 
sition in which the stitches are to and from 
the neutral line on the other side of it. 
Stitches of these different characters may be 
produced without moving the lever slide but 
if the lever slide and parts carried by it be 
moved the position of the neutral line may 
be varied whatever be the character of stitch 
and the cam follows the movement of the 
slide without disturbance to its position rel 
atively to the lever whatever it may be. A 
number of different positions for stitches of 
each character is therefore provided for. 
In order that the driver action on the 

follower may always be correct whatever be 
the position of the driver the follower is 
preferably not fixed to the lever but is se 
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cured in a member that may slide in a di 
rection parallel to the axis of the driver 
shaft and this member in turn is connected 
to the level by the medium of a pin and slot 
connection which may be adjacent to the 
follower or at any part of the said member' 
adjacent to the level. 
In order that the said invention may be 

clearly understood and readily put in prac 
tice it is hereinafter particularly described 
With reference to the accompanying draw 
ings which illustrate by way of example the 
preferred embodiments thereof; 

Figure 1 of the said drawings is a side 
view of the bracket arm of a sewing ma 
chine on and in which is mounted mecha 
nism embodying the said invention. 

Fig. 2 is a fragmentary horizontal sec 
tion taken along the axis of the driver shaft. 

Fig. 3 is a section taken on the line A, A. 
Fig.2 showing certain parts in elevation. 

Fig. 4 is a local section taken on the line 
B, B Fig. 2. 

Fig. 5 is a local section taken on the line 
C, C Fig. 1. 

Fig. 6 is a local section taken on the line 
D. D Fig. 1. 

Fig. 7 is a side view illustrating a modi 
fication hereinafter described and Fig. 8 is 
a horizontal section thereof taken on the 
line E, E Fig. 7. 

Figs. 4, 5 and 6 are drawn to a larger 
scale than the other figures. 
In the following description the parts of 

the Said drawings are referred to by the 
letters and numerals marked thereon the 
Same letters and numerals indicating the 
Same, or like parts in all the said figures. 
a is a movable driver being a switch 

cam as hereinbefore described, the said 
driver being splined on its driving shaft a 
so that it may be slid along the said shaft. 

is the fulcrumed lever which is oscillated 
by the cam to produce lateral vibration of 
the needle as usual, lb being its fulcrum. 
The needle bar is mounted in a known man 
ner. So as to be free to be laterally vibrated 
and is so vibrated by means of the connect 
ing rod b which at its inner end is pivoted 
to a block slidable in a slot in the lever b 
to vary the extent of the vibrations of the 
said rod and consequently of the needle as 
well known. The mechanical connection 
between the driver a and lever b consists of 
a bifurcated member b (usually termed a 
“follower”) pivotally mounted in a slide l' 
having an extension b” in which a roller b' 
at the rear of the lever b works, the part 
of the said extension in which the said 
roller engages being vertically slotted to 
provide for vertical movement of the roller 
relatively to the slide b due to the arcuate 
movement of the lever b. The cam grooves 
in the driver a are double and the bifur 
cated part of the follower b works in the 

1,099 

double grooves (see Fig. 2). The slide l' 
is laterally reciprocated by the driver a and 
moves in a direction parallel to the axis of 
the shaft a' as distinguished from having an 
arcuate movement as heretofore usual, 
whereby the desired action of the cam 
grooves of the driver a on the follower b is 
always correct whatever be the position of 
the driver relatively to the lever b. The 
fulcrum of the lever b is carried by a slide 
c which may be moved horizontally and 
works between guides d', d' on a fixed plate 
d secured in the bracket arm. The driver 
a has an annular groove a in which en 
gages a fork e on a slide e which may be 
moved horizontally and Works between 
guides c, c' on the slide a (hereinafter re 
ferred to as the fulcrum slide). By mov 
ing the fulcrum slide a horizontally, the 
fulcrum of the lever b is moved whereby 
the position of the neutral line of the lat 
eral stitches is changed and by moving the 
driver slide e horizontally without moving 
the slide c the position of the driver a rela 
tively to the fulcrum of the lever b is varied 
whereby the character of stitch is changed 
without changing the position of the neu 
tral line. By moving the slides a, e to 
gether to the same degree the position of 
the neutral line of the lateral stitches is 
changed without changing their character. 
The lateral length of stitch is varied by 

raising or lowering the block at the inner 
end of the rod b° and working on the lever 
b nearer to or farther from the fulcrum b. 
by angularly turning the two armed lever 
f centered at f°. This lever f has one arm 
at the front having a bend in its Jength to 
bring it over the rod b° to which it is con 
nected by a link f. The other arm of the 
lever f, is to the rear and connected by a 
link f to an arm f adjustably secured by 
screw nuts on a vertical rod f which may 
be moved vertically by the knee of the op 
erator as usual. The said rod f is moved 
upwardly against the resilience of a helical 
spring f connected at its lower end to the 
bracket arm and at its upper end to a collar 
f" adjustably secured on the rod f, so that 
the tendency of the spring f is to cause 
the connnection between the lever b and 
needle bar to assume the neutral position 
that is to cause the block in the slot in the 
lever b to be coincident with the fulcrum 
b in which position no lateral movement is 
imparted to the needle bar. Collars f, f' 
are adjustably secured on the rod f which 
collars respectively coact with fixed stops 
fi, fit on the bracket arm to limit the 
movement of the rod f in either direc 
tion to any desired extent whereby the 
length of lateral stitches produced may be 
automatically limited to a certain max 
imum or a certain minimum or both. 

Provision is made for securing, for the 
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time being, the slides 6 and e in various 
positions relatively to each other or to the 
bracket arm by coupling devices consisting 
in each case of a spring plunger that is 
mounted on the slide and may be allowed to 
engage in any one of a series of holes in the 
part or slide to which it is to be coupled 
or may be withdrawn from such engage 
ment. In each case in the embodiment illus 
trated each spring plunger may be caused to 
engage in any one of the three holes spaced 
apart in the direction of movement of the 
slides. e° is the spring plunger on the slide 
e by which it may be connected to the slide 
6 by allowing it to engage in any one of 
three holes c. 6 therein (see Fig. 2). e. 
is the spring plunger on the slide e by which 
it may be connected to the bracket arm by 
allowing the said plunger to engage in any 
one of three holes d', d' in the fixed plate 
d (see Fig. 2) and c is the spring plunger 
carried by the slide a for connecting that 
slide to the bracket arm in a similar manner. 
Each of the said Spring plungers is of a 
known kind being forced forward into en 
gagement position by its helical spring and 
provided with a cross pin working in a slot in 
the bush of the plunger which pin when the 
plunger is pulled outwardly by thumb and 
finger and turned angularly abuts against 
the outer end of the plunger bush thus with 
holding the plunger from engagement posi 
tion. Thus the slides c and e may be con 
nected together in any one of three posi 
tions relatively to each other and either be 
free to move together on the bracket arm 
or connected to the said arm in any one of 
three positions. Or the slides c and e may 
be free to move relatively to each other and 
either one connected to the bracket arm in 
any one of three positions. Or the slides a 
and e may be free to move relatively to each 
other and each be free to move relatively to 
the bracket arm. The slides 6, e are operated 
through the medium of a leverg pivoted at 
the center on the bracket arm and this lever. 
carries spring plungers g g by which it may 
be connected to the slides c and e, respec 
tively by engagement of the said plungers in 
slots in the slides (see Fig. 6) the said spring 
plungers being similar to those carried by 
the slides. By means of the said spring 
plungers (7', (7 the lever 9 may be connected 
to or disconnected from either of the slides 
G and e or connected to, or disconnected 
from, both at will. The leverg is provided 
with a handle g by which the said lever 
may be turned to move the said slides or 
either of them when it is connected up suit 
ably and they are not secured to the bracket 
arm. By operating the spring plungers c, 
e°, e°, g, (7 selectively it will be appre 
ciated that various movements of one or 
both the slides G. and e may be allowed or 
produced by vibrating the lever g. For in 

8 

stance if the plungers g', g’ be in action and 
the plungers a, e, e° out of action the slides 
d and e are slid in opposite directions by 
vibration of the lever 9, if the plungers c, 
e° and (7 or 9% be out of action and the 
others in action then the slides will be re 
ciprocated together; if e°, e, (f' be out of 
action and (7.6° in action the slide e will be 
reciprocated and if 6°, 9°, e? be out of action 
and f', e in action the slide a will be recip 
rocated. 
Means are provided whereby the lever of 

may when desired be rocked automatically 
according as the means are operated for 
varying the lateral length of the stitches by 
actuation of the rod f. These means con 
sist of a short crank arm 9 on the lever ty 
which is linked up with a lever h fulcrumed 
at h and connected by a link h9 with a 
blockh which may be clamped in an arcu 
ate slot in a member h mounted on the 
lever f. The member h" is mounted in ver 
tical guides on the lever f and at its upper 
part has, a vertical slotted ear the slot in 
which may work over a pin h on the lever 
f which pin is screwed and carries a fly nut 
by which the member h" may be secured in 
any position along the slot and the block 
h? may be adjusted in the member h" and 
Secured by a clamping fly nut h° carried by 
a screwed pin on the said block. When the 
block h is coincident with the fulcrum f' 
of the lever f rocking of the said lever does 
not impart any motion to the lever (7 but 
according as the block h is secured nearer 
to either end of the slot in the member h", 
so rocking of the lever f imparts a greater 
rocking motion to the lever 9, the member 
h' being itself secured on the lever f by the 
clamping nut. On the pin hi. According as 
the block his secured on one or other side 
of the center f' so the movement of the 
slide or slides operated by the lever (7 is 
changed compared to the movement of the 
rod b°. The vertical slot in the ear of the 
member h. admits of variation of the ver 
tical position of the said member relatively 
to the lever f whereby the position of the 
path of reciprocation of the slides operated 
by the leverg is varied. When it is desired 
to operate the lever g by other means the 
block h is secured coincidently with the 
fulcrum f' and the clamping nut on the pin 
h° released, the vertical reciprocations im 
parted to the member h, by the rocking 
of the lever g being then permitted without 
interference with movement of the level." 
f, by reason of the slot working over the 
bin hi. 
Means may also be provided whereby the 

leverg may be rocked automatically or me 
chanically in a predetermined manner and 
such means are comprised in the mechanism 
illustrated. The said means consist of a 
groove cam i rotated from the shaft a by 
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toothed gear (best shown in Fig.2) and a 
lever it that may be rocked by action of the 
cam i which lever is connected to a short 
arm g on the leverg by a link i°. The lever 
it is fulcrumed to the bracket arm at i and 
carries a spring plunger i a roller on the in 
ner end of which may engage in the cam 
groove in the cam i and when it be not de 
sired to operate the leverg by the said can 
the spring plunger i, which is similar to the 
plungers c, e, e.g., g’ may be withdrawn 
from the said groove and caused to remain 
in inoperative position so long as desired. 
From the foregoing description it should 

be understood that by use of the mechanism 
hereinbefore described, a very large variety 
of stitches may be produced. By moving 
the slide e, the driver a is moved relatively 
to the fulcrum of the leverb whereby at will 
the stitches as they increase Ol' declease in 
length by movement of the connecting rod b* 
may so increase or decrease across the neu 
tral line or up to or away from a neutral 
line as it will be understood that when the 
center of the operative part of the driver a 
is directly beneath the fulcrum b the 
stitches may be increased or decreased in 
length across the neutral line, that is, the 
variation is equally divided between each 
end of each stitch. On the other hand, if 
the driver a be moved on its shaft at in one 
or the other direction so that the level b is 
in its most upright position at the end of a 
stroke, then all the stitches will end on the 
neutral line whatever be their length and 
any variation of the length takes place at the 
ends of the stitches farther from the neutral 
line. When the driver is in intermediate 
positions the stitches will take place across 
the neutral line but not equally so, that is, 
each stitch will lie more on One side of the 
neutral line than the other. If the slides 0 
and e are moved together so as not to inter 
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fere with any desired relative position be 
tween the driver a and fulcrumb then the 
position of the neutral line may be changed 
without altering the character of stitching as 
designed by a previous adjustment of the 
said relative position. In work for which 
sewing machines of the kind referred to are 
designed it is not often desired to vary the 
pig, of the neutral line by retaining the 
driver in one position and moving the full 
crumb' relatively thereto, but if desired this 
may be done in the mechanism described by 
retaining the slide e and appropriately mov 
ing the slide c. As a general rule, however, 
it is preferable to vary the position of the 
neutral line by moving the slides 6 and e to 
gether. 
By a suitably designed automatically act 

ing mechanical means for operating the slide 
or slides, a great variety of regularly chang 
ing stitching may be produced. The mech 
anism comprising a cam i hereinbefore de 
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scribed is an example of this. The said 
cam as shown rotates once for six revolu 
tions of the shaft at and driver a and moves 
the lever 9 twice in each rotation that is, 
once for three revolutions of the driver a. 
If the slides 6 and e are relatively disposed 
in such a manner that the stitches take place 
to and from the neutral line and the slide a 
be retained in that position and the leverg 
connected to the slide e so as to reciprocate 
it, and also if the relationship between the 
cam i and the cam grooves in the driver be 
such that the cam i operates as the needle 
has left a penetration away from the neutral 
line and is about to carry a stitch across to 
the neutral line, the cam i will cause the 
drivera at that instant to move to its other ex 
treme position on the other side of the neu 
tral line, thus causing the said stitch to be 
double the length it would otherwise be and 
be thrown across the neutral line. As the cam 
i rotates Once in six revolutions of the shaft 
a the said cam will cause the reverse opera 
tion during the third rotation of the driver a 
thereafter, and so on, the result being that 
stitching is produced consisting of a stitch 
up to the neutral line, then one from that 
line, then a long stitch across the neutral 
line, then one up to the neutral line from 
that side, then a stitch away from the neu 
tral line on that side, then a long stitch 
back again across the neutral line, then a 
stitch up to the neutral line, and so on. The 
timing of the cam i with the driver a may be 
varied and if this be done different stitches 
may be produced from that just described, 
for instance, if it be timed to act as the needle 
is leaving a penetration on the neutral line, 
the next rotation of the driver as it is being 
slid along, will not transmit any movement 
to the lever b and so the next stitch will take 
place along the neutral line, the next stitch 
to this taking place from the neutral line on 
the other side to that from which the needle 
approached when about to make the penetra 
tion referred to on the neutral line and with 
a six to one cam as shown this action will 
take place at every third stitch, that is, 
everythird stitch will lie along the neutral 
line, the two intermediate stitches being 
first on one side of the neutral line and next 
on the other. 
To provide for convenient variation of 

the timing of the cam i it is mounted so that 
it may be turned on the gear wheel i and 
secured thereto by a screw i which in order 
to produce timing according to either of 
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the examples stated may be engaged in 
either of two holes in the gear wheel i as 
the case may be, that one of the said holes 
not in use for the time being indicated at it 
in Fig. 1. 
The mounting of the follower in a slide 

is very advantageous as compared with 
means comprising such a follower as here 
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tofore known, as it insures that whatever 
be the position of the driver relatively to 
the follower, the various parts of the cam 
grooves in the driver have precisely their 
l'espective actions on the follower. 

It is not essential according to the said 
invention that the driver employed be a 
switch can having its cam groove arranged 
in the outer part of a cylinder as shown in 
the mechanism illustrated in Figs. 2 to 6. 
A driver consisting of a cam having a cam 
groove on one of its sides may for instance 
be employed and such an arrangement is 
illustrated in Figs. 7 and 8. In this arrange 
lment, the driver rotates on a pin secured 
in the slide e and is rotated by a bevel wheel 
splined on the shaft a' and retained in gear 
with the driver and caused to move laterally 
with it by a fork c* On the slide e engaging 
in a neck in a collar on the said bevel wheel. 
The other parts shown in Figs. 7 and 8 are 
very similar to like parts in the embodiment 
shown in Figs. 1 to 6 and the equivalent 
thereof, and need no further description. 

It is to be understood that the present 
invention is not limited to the particular 
means hereinbefore described in detail for 
varying the character of stitch, that is the 
provision for moving the driver relatively 
to the lever fulcrum, as the said invention 
may leadily be used in connection with 
known devices for the purpose such as the 
displacement of a part of the lever directly 
operating the connection with the needle bar 
relatively to the part of the lever directly 
actuated by the driver or the movement of 
the lever, fulcrum relatively to the driver, 
provided the means for changing the char 
acter of the stitch are operable independ 
ently of the member carrying the lever as a 
whole. 
What I claim and desire to secure by Let 

tel's Patent of the United States is:- 
1. A sewing machine comprising in com 

bination a lever, means to Oscillate it, a con 
nection between it and the needle bar to 
vibrate the needle horizontally, means for 
adjusting the point where the said lever 
acts on the said connection relatively to the 
fulcrum of the said lever to vary the lateral 
length of stitch, a member carrying the 
said fulcrum, the said member being mov 
able relatively to the body of the machine 
to vary the position of the neutral line of 
the stitches, and means for varying and con 
trolling the character of stitch which are 
operable independently of the said member. 

2. A sewing machine comprising in com 
bination a lever, means to oscillate it, a con 
nection between it and the needle bar to 
vibrate the needle horizontally, means for 
adjusting the point where the said lever 
acts on the said connection relatively to 
the fulcrum of the said lever to vary the 
lateral length of stitch, a slide carrying the 
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Said fulcrum, the said slide being movable 
relatively to the body of the machine to 
vary the position of the neutral line of the 
stitches, and means for varying and control 
ling the character of Stitch which are oper 
able independently of the said slide. 

3. A sewing machine comprising in com 
bination a lever, means to oscillate it, a con 
nection between it and the needle bar to vi 
blate the needle horizontally, means for 
adjusting the point where the said lever acts 
On the Said connection relatively to the full 
Crum of the said lever to vary the lateral 
length of stitch, a slide carrying the said full 
crun, the said slide being movable rela 
tively to the body of the machine to vary the 
position of the neutral line of the stitches, 
and means for varying and controlling the 
character of stitch which are carried by 
the said slide but operable independently 
thereof. 

4. A sewing machine comprising in com 
bination a lever, means to oscillate it, a con 
nection between it and the needle bar to 
vibrate the needle horizontally, means for 
adjusting the point where the said lever 
acts on the said connection relatively to the 
fulcrum of the said lever to vary the lateral 
length of stitch, a slide carrying the said 
fulcrum, the said slide being movable rela 
tively to the body of the machine to vary the 
position of the neutral line of the stitches, 
and means on a slide carried by the afore 
said slide, for varying and controlling the 
character of stitch, the said slides being op 
erable independently of each other. 

5. A sewing machine comprising in com 
bination a lever, a displaceable driver to 
Oscillate it, a connection between it and the 
needle bar to vibrate the needle horizon 
tally, means for adjusting the point where 
the said lever acts on the said connection 
relatively to the fulcrum of the said lever to 
vary the lateral length of stitch, a movable 
member carrying the said fulcrum, the said 
driver being displaceable with the said mov 
able member and fulcrum relatively to the 
body of the machine to vary the position of 
the neutral line of the stitches and also dis 
placeable relatively to the said member and 
fulcrum for varying the character of stitch. 

6. A sewing machine comprising in com 
bination a lever, a rotatory driver to oscil 
late it, displaceable along its driving shaft, 
a connection between said lever and the 
needle bar to vibrate the needle horizon 
tally, means for adjusting the point where 
the said lever acts on the said connection 
relatively to the fulcrum of the said lever 
to vary the lateral length of stitch, a mov 
able slide carrying the said fulcrum, a slide 
carried by the aforesaid slide and having 
means to displace the said driver, the said 
two slides being at will operable together 
and also independently of each other. 

70 

75 

80 

85 

90 

95 

100 

105 

O 

115 

120 

25 

30 



O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 

7. A sewing machine comprising in com 
bination a lever for vibrating the needle 
horizontally, a rotatory driver for oscillat 
ing the said lever, a slide operating between 
the said lever and driver, a follower carried 
by the said slide and engaged with the said 
driver and a pin and slot connection between 
the said slide and the said lever. 

8. A sewing machine comprising in com 
bination a lever, means to oscillate it, a con 
nection between it, and the needle bar to 
vibrate the needle horizontally, means for 
adjusting the point where the said lever acts 
on the said connection relatively to the full 
crum of the said lever to vary the lateral 
length of stitch, a member carrying the said 
fulcrum, the said member being movable 
relatively to the body of the machine to vary 
the position of the neutral line of the 
stitches, means for varying and controlling 
the character of stitch operable by a member 
movable independently of the aforesaid 
member, and means operable at will for op 
eratively connecting together the said two 
members and disconnecting them from each 
other. 

9. A sewing machine comprising in com 
bination a lever, means to Oscillate it, a con 
nection between it and the needle bar to vi 
brate the needle horizontally, means for ad 
justing the point where the said lever acts 
on the said connection relatively to the full 
crum of the said lever to vary the lateral 
length of stitch, a member carrying the said 
fulcrum, the said member being movable 
relatively to the body of the machine to vary 
the position of the neutral line of the 
stitches, means for varying and controlling 
the character of stitch operable by a mem 
ber movable independently of the aforesaid 
member, and means operable at will for op 
eratively connecting together the said mem 
bers in different operative positions and dis 
connecting them from each other. 

10. A sewing machine comprising in com 
bination a lever, means to oscillate it, a con 
nection between it and the needle bar to 
vibrate the needle horizontally, means for 
adjusting the point where the said lever acts 
on the said connection relatively to the full 
crum of the said lever to vary the lateral 
length of stitch, a member carrying the said 
fulcrum, the said member being movable 
relatively to the body of the machine to vary 
the position of the neutral line of the 
stitches, means for varying and controlling 
the character of stitch operable by a member 
movable independently of the aforesaid 
member, and means operable at Will by 
which either of the said members may be ad 
justably secured to the body of the machine 
and operatively released therefrom. 

11. A sewing machine comprising in com 
bination a lever, means to oscillate it, a con 
nection between it and the needle bar to 
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vibrate the needle horizontally, means for 
adjusting the point where the said lever acts 
on the said connection relatively to the full 
crum of the said lever to vary the lateral 
length of stitch, a slide carrying the said 
fulcrum, the said slide being movable rela 
tively to the body of the machine to vary 
the position of the neutral line of the stitches, 
means for varying and controlling the char 
acter of stitch which are operable independ 
ently of the said slide, and a mechanical op 
erative and releasable connection between 
the means for varying the lateral length of 
Stitch and the said slide. 

12. A sewing machine comprising in com 
bination a lever, means to Oscillate it, a cont 
nection between it and the needle bar to 
vibrate the needle horizontally, means for 
adjusting the point where the said lever acts 
on the said connection relatively to the full 
crum of the said lever to vary the lateral 
length of stitch, a member carrying the said 
fulcrum, the said member being movable 
relatively to the body of the machine to vary 
the position of the neutral line of the 
stitches, means for varying and controlling 
the character of stitch which are operable 
independently of the said member, and a 
mechanical operative and releasable connec 
tion between the means for varying the lat 
eral length of stitch and the means by 
which the character of stitch is varied. 

13. A sewing machine comprising in com 
bination a lever, means to Oscillate it, a con 
nection between it and the needle bar to 
vibrate the needle horizontally, means for 
adjusting the point where the said lever acts 
on the said connection relatively to the full 
crum of the said lever to vary the lateral 
length of stitch, a member carrying the 
said fulcrum, the said member being mov 
able relatively to the body of the machine 
to vary the position of the neutral line of 
the stitches, means for varying and con 
trolling the character of stitch which are 
operable independently of the said member, 
and mechanical operative and releasable con 
nections between the means by which the lat 
eral length of stitch is varied and the afore 
said member and between the said means and 
the means for varying the character of 
stitch. 

14. A sewing machine comprising in com 
bination a lever, means to oscillate it, a con 
nection between it and the needle bar to 
vibrate the needle horizontally, means for 
adjusting the point where the said lever acts 
on the said connection relatively to the full 
crum of the said lever to vary the lateral 
length of stitch, a member carrying the said 
fulcrum, the said member being movable 
relatively to the body of the machine to 
vary the position of the neutral line of the 
stitches, means for varying and controlling 
the character of stitch which are operable 
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independently of the said member, and de 
vices whereby the means last referred to 
may be actuated by the machine mechanically 
and automatically. 

15. A sewing machine comprising in com 
bination a lever, means to oscillate it, a con 
nection between it and the needle bar to 
vibrate the needle horizontally, means for 
adjusting the point where the said lever acts 
on the said connection relatively to the full 
crum of the said lever to vary the lateral 
length of stitch, a member carrying the said 
fulcrum, the said member being movable 
relatively to the body of the machine to 
vary the position of the neutral line of the 
stitches, means for varying and controlling 
the character of stitch which are operable 
independently of the said member, and de 
vices whereby the said member and the 
means last referred to may both be me 
chanically and automatically operated by 
the machine. 

16. A sewing machine comprising in con 
bination a lever, means to oscillate it, a con 
nection between it and the needle bar to 
vibrate the needle horizontally, means for 
adjusting the point where the said lever acts 
on the said connection relatively to the full 
crun of the said lever to vary the lateral 
length of stitch, a member carrying the said 
fulcrum, the said member being movable 
relatively to the body of the machine to vary 
the position of the neutral line of the stitches, 
means for varying and controlling the char 
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acter of stitch which are operable independ 
ently of the said member, and an operative 
member for operating the aforesaid mem ber and the said means for varying and con 
trolling the character of stitch, simul 
taneously in different operative manners, 
and means by which the said operative mem 
ber may at will be disconnected from the 
member carrying the lever fulcrum and re 
connected thereto and disconnected from 
the means for varying and controlling the 
character of stitch and re-connected thereto. 

17. A Sewing machine comprising in com 
bination a lever, means to oscillate it, a con 
nection between it and the needle bar to 
vibrate the needle horizontally, means for 
adjusting the point where the said lever 
acts On the said connection relatively to the 
fulcrum of the said lever to vary the lateral 
length of stitch, a member carrying the said 
fulcrum, the said member being movable 
relatively to the body of the machine to vary 
the position of the neutral line of the 
stitches, means for varying and controlling 
the character of stitch which are operable 
independently of the said member, and 
means whereby the said member and the 
means fol' varying and controlling the char 
acter of stitch may at will be operated selec 
tively by hand, by automatic means, and by 
means for varying the lateral length of 
stitch. 
In testimony whereof I affix my signature. 
CHARLES EDWARD FRANCIS. 
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