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23 Claims. 

This invention relates to a sewing machine of 
the general type disclosed and claimed in my 
copending application Serial No. 744,642, ?led 
September 19, 1934. 

5 A prime object of the invention is to‘ provide 
a novel and improved sewing machine whereby 
the direction of feed of the Work can be changed 
at will approximately instantaneously at sharp 
angles without manual manipulation or turning 
of the work and without interruption of the 
operation of the machine to form in one con 
tinuous operation a plurality of lines of stitches 
extending in different directions and meeting at 
angles. 
The invention is especially suitable for sewing 

two seams of a garment at angles to each other, 
or sewing a label to a garment with a continuous 
line of stitches extending around the marginal 
portions of the label, although many other uses 
of the invention will occur to those skilled in 
the art. 
In accordance with preferred embodiment of 

the invention, 1 may utilize a sewing machine 
which includes a drive'shaft, a stitch forming 
mechanism, and a work feed dog which is oper 
atively connected to the drive shaft by connec~ 
tions certain of which move the dog horizontally 
back and forth while he other actuates the dog 
vertically up and down, the dog being raised 

30 and moved horizontally in one direction in en 
gagement with the work to move the latter and 
then being lowered away from the work and 
moved horizontally in the other direction to its 
initial position, so that the work is moved hori 
zontally relatively to the stitch forming mecha~ 
nism. In known sewing machines of this gen 
eral character the feed dog is movable horizon 
tally in only two directly opposite directions so 
as to move the work in one direction, but in my 

40 aforesaid copending application and in my ap 
' plication Serial No. r736,806, I have shown means 

for also periodically varying the operation of ‘the 
feed dog to reverse the work feeding movement 
thereof. My present invention contemplates a 
machine of this character wherein the operation 
of the feed dog can be varied at will to reverse 
the feed of the work, or to cause the work to be 
fed successively in directions at right angles to 
each other, or to cause the work to be fed 

-q diagonally. v 

‘ More particularly the invention contemplates 
vrovel and improved means for horizontally actu 
ating the feed dog back and forth in opposite 
directions, other means for operating the dog 
back and forth in directions at right angles to 
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the ?rst-mentioned directions, and means for 
causing a composite or simultaneous movement 
of the ?rst two mentioned means for actuating 
the feed dog back and forth in directions diag 
onal to the ?rst two named directions, whereby, 
for example a garter may be stitched to a corset 
by continuous lines of stitches arranged in the 
form of a rectangle and other lines of stitches 
disposed diagonally of the rectangle, in one con 
tinuous operation. 
A further object is to provide a multiple direc 

tion sewing machine which shall embody twoi 
needles in the stitch forming mechanism and 
novel and improved work feeding mechanism 
whereby two‘ parallel lines of stitches may be 
formed in one direction and a line of double 
stitches can be formed at the ends of said 
parallel lines and disposed at right angles there 
to without turning the work and without break 
ing of or loose threads or loss of stitches. 
The invention further has in view the cooper 

ation with all of said means for horizontally 
moving the dog, of a common means for oper 
ating the dog vertically or up and down to en 
gage and disengage the work. 
Other objects of the invention are to provide 

a machine of the character described which shall 
be relatively simple, reliable, durable and inex 
pensive in construction and operation, and to 
obtain other advantages and results as will be 
brought out by the following description. 
_ Referring to the accompanying drawings in 
which corresponding and like parts are desig 
nated throughout the several views by the same 
reference characters, 

Figure 1 is a side elevation of a sewing ma 
chine embodying my invention. 

Figure 2 is a top plan view thereof. 
Figure 3 is a bottom plan view of the machine, 

portions being broken away for clearness of illus 
tration. 

Figure 4 is a horizontal sectional view on the 
line 6-4 of Figure 1, portions being omitted for 
clearness of illustration. 

Figure 5 is a fragmentary view similar to 
Figure 4 with portions of the bed plate of the 
machine broken away. 
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Figure 6 is a transverse vertical sectional view ‘ 
on the line 6——6 of Figure 1. 
Figure '7 is a horizontal sectional view on the 

line 'i—~'i of Figure 1. I ‘ 

Figure 8 is a vertical sectional view on the line 
£~~8 of Figure 2. 

Figures 9, l0 and 11 are fragmentary sche 
matic views of a portion of the operating cam 
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2 
and the follower roller showing the adjustment 
of the cam relative to the roller for reversing the 
direction of rotation of the machine. 
Figure 12 is a fragmentary view of the select 

ing mechanism for controlling operation of the 
feed dog to feed the work in different directions. 

Figure 13 is a similar view showing the mech 
anism in a position to cause movement of the 
feed dog longitudinally. 

Figure 14 is a like view showing the mecha 
nism in the position for causing movement of 
the feed dog laterally. 

Figure 15 is a similar view showing the mecha 
nism in a position to cause movement of the 
feed dog diagonally. 
Figure 16 is a vertical sectional view on the 

line lit-I6 of Figure 15. 
Figures 17 to 20 inclusive show the various 

steps in the movement of the feed dog actuating 
mechanism for moving the dog through one 
cycle of longitudinal movement. 

Figures 21 to 23 inclusive are similar views 
showing the steps in a cycle of lateral movement 
of the feed dog. 

Figures 24 to 28 inclusive show the cycle of 
movement of the feed dog operating parts during 
movement of the dog diagonally. 

Figure 29 is a fragmentary side elevation of a 
modi?ed form of the machine. 

Figure 29A is a horizontal sectional view on the 
line 2SA-29A of Figure 29. 

Figure 30 is a longitudinal vertical sectional 
view on the line 30-343 of Figure 29. 

Figure 31 is a similar view on the line 3E3—3i 
of Figure 29. 
Figure 32 is a fragmentary top plan view of 

the machine shown in Figure 29. 
Figure 33 is a fragmentary longitudinal sec 

tional view on the line 33—33 of Figure 30. 
Figure 34 is a longitudinal sectional view on 

the line 34-34 of Figure 31. 
Figure 35 is a transverse vertical sectional view 

on the line 35-35 of Figure 34. 
Figure 36 is a horizontal sectional view on the 

line 36--35 of Figure 29, portions being omitted 
for clearness of illustration. 

Figure 3'7 is a schematic plan view of the 
mechanism for adjusting the follower roller rela 
tive to the cam to reverse the direction of hori 
Zontal movement of the feed dog, according to 
the form of the invention illustrated in Figures 
1 to 8 inclusive. 
Figure 38 is a similar view showing the same 

operation of the form of machine shown in 
Figures 29 to 36 inclusive. 

Figures 39, 40 and 41 are fragmentary plan 
views of the cam and follower roller showing the 
adjustment of the follower roller in accordance 
with a form of the invention shown in Figures 
29 to 36 inclusive and Figure 38. 

Figure 42 is a schematic perspective view of 
the feed dog operating mechanism embodying 
the form of the invention shown in Figures 1 to 
28 inclusive, portions being omitted. 
Figure 43 is a perspective View of a line of 

stitches. 
Figures 44 to 49 inclusive show the various 

steps in a cycle of movement of the feed dog for 
feeding the work forwardly to form the line of 
stitches shown in Figure 43. 
Figure 50 shows the beginning of a line of 

stitches‘eformed on backward movement of the 
feed dog. 

Figures 51 to 56 inclusive show the cycle of 

2,064,221 
movement of the feed dog during backward feed 
ing thereof. 

Figure 57 shows the position of the feed dog 
at the beginning of lateral feeding movement. 
Figure 58 shows the beginning of a lateral line 

of stitches. 
Figures 59 to 62 inclusive show the cycle of 

movement of the feed dog during lateral-feed 
ing, in one direction. 
Figure 63 shows a position of the feed dog at 

reversal of the lateral feeding motion. 
Figure 64 shows the beginning of a line of 

stitches on reverse lateral feeding. 
Figures 65 to 6'7 inclusive show the cycle of 

movement of the feed dog during reversed lat 
eral feeding. 

Figure 68 shows a position of the feed dog at 
the beginning of diagonal feeding movement. 
Figure 69 shows a beginning of a diagonal 

line of stitches. 
Figures 70 to 72 inclusive‘ show the cycle of 

movement during a diagonal feeding. 
" Figure 73 shows the position of the feed dog 
at the beginning of forward longitudinal feed 
ing after the diagonal feeding. 

Figure '74 shows the beginning of a line of 
stitches during forward longitudinal feeding. 
Figures 75 to 77 inclusive show the cycle of 

movement of the feed dog during the forward 
longitudinal feeding. 

Figure '78 shows the position of the feed dog 
at the beginning of another diagonal feeding 
movement. 

Figure '79 shows the ?rst stitch in the. line to 
be formed during such diagonal feeding move 
ment. 

Figures 80 to 82 inclusive show the cycle of 
movement of the feed dog during the diagonal 
feeding. 

Figures 83 to 85 inclusive show the successive 
movements of the feed dog at the beginning of 
another forward longitudinal feeding. 
Figure 86 shows a piece of work having lines 

of stitches formed during the various movements 
of the feed dog illustrated in Figures 44 to 85 
inclusive. 
Figure 8'? shows two parallel lines of stitches 

each including angularly disposed portions 
formed by the use of two needles in the stitch. 
forming mechanism. 

Figure 88 is a similar view showing a double 
line of stitches formed by longitudinal feeding 
of the work through stitch forming mechanism 
including two needles. 

Figure 89 is a like view showing two parallel. 
lines of stitches formed by lateral movement of 
the work through a two needle stitch forming 
mechanism, and, 

Figure 90 is a similar view showing two par~ 
allel lines of stitches and a double line of 
stitches at right angles thereto formed by suc 
cessive longitudinal and lateral feeding move 
ments of the work through a two needle stitch 
forming mechanism. 

Speci?cally describing the illustrated form of 
the machine embodying my invention, the refer 
ence character A designates the bed plate of the 
machine which has the usual standard B thereon 
formed with a goose neck C at one end of 
which is mounted the needle bar D. The needle 
bar is driven in the usual way from the drive 
shaft E of the machine which is journaled in the 
standard B and goose neck C. With the ‘needle 
bar and its needle. cooperates a bobbin mech 
anism F of the usual type, the needle bar and 
its operating devices and the bobbin and its 
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operating parts constituting a stitch forming 
mechanism. 
The machine also includes work feeding mech 

anism for moving work through the stitch form 
ing mechanism, that is, between the needle and 
the bobbin mechanism, and as shown, this work 
feed mechanism includes a feed. dog I which is 
movable vertically and horizontally relative to 
the usual throat plate 2 in the bed of the ma-' 
chine, the dog being raised through the throat 
plate and moved horizontally in one direction 
in engagement with the work to move the latter 
and then being lowered away from‘ the work 
and moved horizontally in the other direction 
to) its initial position. Cooperating with the 
feed dog in the usual manner is a known type 
of presser foot G. The dog is operated from 
the drive shaft E of the machine and as shown 
is mounted on a link 3 one end of which is bi 
furcated at 4 and has a pin and slot connec 
tion 5 with a crank 6 on a counter shaft 1 jour 
naled in the bed plate ‘of the machine. The 
other end of the link 3 is pivotally connected 
at 8 to a crank 9 on another countershaft ID 

The 
countershaft ‘I is rotated alternately in' opposite 
directions by a crank arm H connected to the 
shaft and having a bifurcated end 12 in which 
rotates a cam l3 mounted on a secondary drive 
shaft I4 which is journaled in the bed of the 
machine and is driven by the usual crank and 
pitman connection l5 from the drive shaft E. 
With this construction, the counter shaft 1 is 
rotated alternately in opposite directions so as 
to vertically raise and lower the said dog I 
through the throat plate 2 into and out» of 
engagement with the work. 
For actuating the feed dog horizontally back 

and forth to feed the work forwardly or back 
wardly, the counter shaft 10 is rotated alter 
nately in opposite directions. As shown. the 
countershaft I0 has a pin l1 projecting’ later-e 
ally through a slot IS in the bed plate of the 
machine, the end of the pin being arranged to 
enter a slot 20 in an actuating slide 2| so that 
the pin may have a hinged or pivotal connec 
tion with the slide and reciprocation of the slide 
will cause rotation of the shaft 10 alternately 
in opposite directions. As shown, the slide 2| 
is longitudinally reciprocable in a channel 
shaped guide 22 which is pivotally mounted at 
one end 23 on the bed of the machine. 
One end of the slide 2| has a pin and slot 

connection 24 with one end of a lever 25 (see 
Figure 31) which is pivotally mounted at 26 on 
a horizontal axis on a bracket 2'! secured upon 
the top of the bed A of the machine. Carried 
by the lever 25 is a follower roller 28 which is 
arranged in the cam groove 29 of a box cam 30 
(see Figure 2). This cam 30 is mounted on an 
auxiliary shaft 3! that is journaled with its axis 
vertical in bearings 32 and 33 and which has a 
worm gear 34 which meshes with a worm 35 on the 
drive shaft E. The cam groove 29 has cam sur 
faces 36 which will be hereinafter described in 
detail, so that upon rotation of the cam through 
the gearing 34 and 35 the lever 25 will be os~ 
eillated about its pivot to reciprocate the actuat 
ing slide 2| and rotate the co-untershaft if! when 
the pin I‘! is in the notch 20 so as to actuate 
the feed dog l horizontally and vary the opera 
tion thereof. 
For engaging'alid disengaging the actuating 

slide 2! with the pin ii, the guide channel 22 
is oscillated about its pivot 23, and for this pur 
pose I have shown a knee operated lever 31 

3 
pivotally mounted intermediate its ends 38 on a' 
bracket 39 secured to the front of the bed of 
the machine, one end of thelever 37 having a 
pin and slot connection 40 with a down-turned ' 
end of the guide channel and the other end of 
said lever having a knee rest 45' adjustably con 
nected thereto to be engaged by the knee of the 
operator. By pressing the knee rest M to the 
right in Figure lof the drawings, the guide‘ 
channel may be swung to the left to cause en 
gagement of the pin I‘! with the notch 20, and 
upon release of the knee rest, a tension spring 
152 will swing the guide channel in the other 
direction to disengage the pin I‘! from the notch 
20. 
For controlling the reciprocation of the actuaté 

ing slide 2| the cam surfaces 36 of the cam 30 
may be of any suitable con?guration, for ex 
ample, as shown in my copending applications 
Serial Nos. 736,806 and ‘744,642; but for sim 
plicity in explanation, I have shown the cam sur 
faces as formed and arranged to produce a 
continuous line of stitches of equal length. The 
cam surfaces for each stitch are identical, so 
that I shall describe only one. > ' ' 

Referring to Figure 2 of the drawings, each 
cam surface includes a dwell 43 which when 
engaged by the follower roller 23 ‘actuates the‘ 
slide 2| so that the feed dog is at the beginning 
of its forward feed movement inrengageinent with 
the work as shown in Figure 6. In this posi 
tion of the feed dog the shaft 7 has raised the 
feed dog into engagement with the work and 
holds it there during horizontal movement of 
the feed dog to the rightxin Figure 6. This 
horizontal movement is caused by an inclined 
surface 44 on the cam which causes the slide 
to be operated and move the feed dog to the 
end of its horizontal feeding movement; 1. e. at 
the extreme right of the opening 2 in the throat 
plate in Figure 6. When the feed dog reaches 
this position, the cam 30 has rotated to bring 
the follower roller 28 into engagement with an 
other dwell 45 which interrupts horizontal move- 
ment, of the feed dog while the shaft '1 lowers 
the feed dog‘awa’y from the work. Thereupon 
the roller 28 is engaged by another inclined 
surface 46 which moves the feed dog backwardly 
or to the left in Figure 6 to the beginning of its 
forward work feeding movement. The 
dwell 43 then engages the follower roller to in 
terrupt horizontal movement of the feed dog 
while the shaft 1 raises the feed dog into en 
gagement with the work at the beginning of its 
forward feeding horizontal movement, where 
upon the continued rotation of the cam 30 
brings the next inclined surface M into contact 
with the roller to cause another horizontal feed 
ing movement of the feed dog. This cycle is 
then repeated throughout the rotation of the 
cam, one stitch being formed during each hori 
zontal feeding movement of the feed dog, as 
usual. 

In accordance with the invention, the direc 
tion of feeding movement of the feed dog may’ 
be reversed at will, and as shown in Figures 1 
to 6 inclusive, this reversing movement is effect 
ed by manipulation of the worm 35 on the shaft 
E. The worm 35 has a key or feather and 
spline connection with the shaft E so as to ' 
move longitudinally of the shaft, and has a cir 
cumferentiallygrooved collar 4'!’ in which rides 
a follower roller 48 on a pin ll9 connected to a 
reversing slide 50 reciprocable in a guide bracket 
51 on the top of the goose-neck of the machine. 
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The reversing slide is reciprocated by an oper 
ating bar 52 slidably mounted in the bracket 
5| in a direction at right angles to the plane of 
reciprocation of the reversing slide 50. The op 
erating bar has a cam slot 53 which engages a 
pin 54 on the reversing slide so that upon move 
ment of the operating slide in opposite direc 
tions, the reversing slide is reciprocated in op 
posite directions respectively. Any suitable 
manual or automatic means may be utilized for 
moving the operating slide, but I have shown a 
foot lever 55 connected by a chain or cord 56 
to one end of the operating slide for moving the 
slide in one direction, a tension spring 51 being 
provided for moving the slide in the other direc 
tion upon release of the foot lever. If desired, 
a handle 58 may be provided on the operating 
slide for actuating it in both directions. 
The ratio of the movements of the various 

parts is such that when the reversing slide 55 
is moved in either direction, the worm 35 is slid 
on the shaft E a distance sufiicient to rotate the 
cam 30 in one direction or the other relative to 
the follower roller 28 a distance adequate to 
cause a reversal of movement of the feed dog. 
This manipulation or adjusment of the cam is 
schematically illustrated in Figures 9 to 11 in 
clusive. Assuming that in Figures 9 and 10 the 
cam is rotated in the direction of the arrows and 
the follower roller 28 has moved from the posi 
tion of Figure 9 to the position of Figure 10 so 
as to have completed a forward feeding'move 
ment of the feed dog, operation of the reversing 
slide 50 to the right in Figures 2, '7 and 8 will 
cause the cam to be moved in the opposite 
direction as indicated by the arrow in Figure 11 
so that the roller and cam will be returned to 
the same relation as shown in Figure 9. This 
will result in a movement of the actuating slide 
and feed dog backwardly or in a direction op 
posite to the movement effected during opera 
tion of the parts from the position shown in 
Figure 9 to the position shown in Figure 10. 
Therefore, upon resumption of normal rotation 
of the cam 30 in the direction of the arrows 
shown in Figure 9, the feed dog will feed the 
work backwardly. In other words, the dog will 
engage the work while it is moving from right 
to left of Figure 6 instead of while it is moving 
from left to right. This reversal of movement 
of the feed dog may be effected at any time and 
in any position of the feed dog. When this 
reversing movement of the feed dog takes place 
while the shaft 1 is moving the feed dog down 
wardly away from the work, no stitches will be 
formed during the reversal, but when the re 
versal is made while the feed dog is in engage, 
ment with the work, a stitch will be produced on 
top of the next preceding stitch. Obviously 
movement of the operating slide 52 in opposite 
directions will cause reversals of movement of 
the feed dog in opposite directions respectively. 
Preferably, the feed dog has a knurled surface to 
properly grip the work on movement in both 
directions. 
In Figures 43 to 56 inclusive are illustrated the 

operations of the feed dog in forward feeding 
and reverse feeding of the work. Figure 43 
shows a line of stitches formed upon forward 
feeding of the work and Figure 44 shows the 
position of the feed dog i at the end of the .for 
ward feeding movement where the dog is in its 
upper position in engagement with the work W 
shown in dot and dash lines. Figure 45 shows 
the dog lowered away from the work as the 
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result of movement of the shaft 1 while Figure 
46 shows the movement of the dog to the be 
ginning of its forward feeding stroke but out of 
engagement with the work. Figure 47 shows 
the dog raised into engagement with the work 
preparatory to beginning the next forward feed 
of the work and Figure 48 shows the dog‘ at 
the end of the forward feeding. When the oper 
ating slide 52 is actuated to reverse the direc 
tion of the work with the feed dog in the position 
shown in Figure 48, the dog is moved backwardly 
as shown in Figure 49. Thereupon the dog is 
lowered away from the work as shown in Figure 
51 and then forwardly out of engagement with 
the work as shown in Figure 52 and then up 
wardly into engagement with the work as shown 
in Figure 53 and then backwardly in engagement 
with the work as shown in Figure 54 so as to 
move the work backwardly. This results in a 
reverse stitch designated by the reference char 
acter a in Figure 50. The dog is then moved 
downwardly away from the work after which this 
cycle of operations may be repeated to form a 
double row of stitches designated b in Figure 58. 
The invention also contemplates a lateral or 

sidewise feeding of the work, and for accom~ 
plishing this result, I have shown the feed dog 
laterally horizontally reciprocable. Speci?cally 
the crank 9 has a keyed or feather and spline 
connection with the shaft l0 so as to slide longi 
tudinally of the shaft and is in?uenced in one 
direction by a compression spring 59 interposed 
between the crank and a collar 60 on the shaft 
The crank has a lateral arm 6| to one end of 
which is connected a pull rod 62 the other end 
of which is connected to one arm 63 ‘of a bell 
crank lever 64 which is journaled on a stub shaft 
65 on the bed of the machine. The other armr66 
of the bell crank has a head 61 to engage a notch 
61' in the actuating slide 2|. With this con 
struction, when the actuating slide is connected 
to the head 61, reciprocation of the slide by the 
lever 23 will cause oscillation of the bell crank 
lever 64 and consequent horizontal lateral move 
ment of the crank 9 and feed dog I (see Figure 
42). This horizontal lateral movement of the 
feed dog has a timed relation to the vertical mo 
tion of the feed dog effected by the shaft 1, cor 
responding to the timed relation of the hori 
zontal longitudinal movement of the feed dog 
and said shaft 1. The bifurcated end I2 of the 
link 3 slides longitudinally of the pin 5 on the 
crank 6 to compensate for the sliding of the 
crank 9 longitudinally of the shaft [0. 
Another feature of the invention is means for 

causing feed of the work in directions which are 
composites of the longitudinal and lateral feeds, 
that is, a feed of the work diagonally. This di 
agonal feed may be effected by causing oscil 
lation of the crank 9 and longitudinal movement 
thereof on the shaft ID at the same time; in 
other words, by causing the actuating slide 2| to 
engage both the pin I‘! and the head 61’ of the 
bell crank lever 64. In order to so simultane 
ously connect the pin l1 and the head 61' to the 
actuating slide I have shown the arm 66 of the 
bell crank lever as extensible. In Figures 12 to 
16 inclusive, this arm 66 includes a main portion 
69 on which is longitudinally slidable an exten 
sion portion 10 at the end of which is mounted 
the head 61. A latch ‘H is pivotally mounted on 
the extension ‘ill to cooperate with openings 12 
in the main section 69 for holding the extension 
10 in adjusted positions. When it is desired to 
connect the head 61’ to the actuating slide 2| 
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2,064,221 
simultaneously with the connection of the. slide 
to the pin ii, the extension ‘i9 is slid outwardly 
into the position shown in Figures 15 and 16, 
while when it is desirable to connect the actuat 
ing slide 2| to either the pin I‘! or the head 61, 
separately, the extension 10 is slid inwardly into 
the position shown in Figures 12 and 14. When 
the extension is in this position, the actuating 
slide 21 may also be located in neutral position, ' 
that is, unconnected with either the pin it or 
the head El’ as shown in Figure .12. As shown, 
the head 61 and pin ll are preferably located at 
opposite sides of the slide 21 to facilitate these 
operations. 
In operation of the mechanism, when the ac 

tuating slide 21 is in neutral position as shown 
in Figure 12 the slide may’ be reciprocated by 
the lever 25 without any horizontal motion of the 
feed dog. To cause horizontal longitudinal mo 
tion of the feed dog, the actuating slide 2! is 
swung to the left as shown in Figure 13 to en 
gage the pin 17, while when it is desired to cause 
simplylateral motion of the feed dog, the actu 
ating slide is swung to the right as shown in 
Figure 14 to engage the head 61’, while when 
diagonal motion of the feed dog is desired, the 
actuating slide is swung into engagement with 
the pin I‘! after which the bell crank arm 66 is 
extended to engage the head 6? with the actuat 
ing slide, as shown in Figure 15. 

Figure 17 is a schematic plan view of the feed 
dog operating mechanism with the parts in neu 
tral position, while Figure 18 shows the parts 
in the position assumed for beginning longitu 
dinal horizontal movement of the feed dog. 
Figures 19 and 20 show the actuation of the slide 
2! and the feed dog E successively in opposite 
directions. ' 

Figures 21~ to 23 inclusive show the correspond 
ing steps in the horizontal lateral reciprocation 
of the feed dog. Figure 24 shows the position 
of the parts preparatory to beginning diagonal 
horizontal actuation of the feed dog, while Fig 
ure 25 shows the completion of the adjust 
ment of the parts for such diagonal lateral mo 
tion. 

Figures 26‘ and 27 show the operation of the 
parts successively in opposite directions during 
diagonal actuation of the feed dog and Figure 
28 shows the disconnection of the head 81 from 
the actuating slide. 
With the feed dog moving horizontally either 

longitudinally, laterally or diagonally the dog 
may be caused to move in either of the other two 
directions at the will of the operator. Further 
more, the feed dog may at will be caused to feed 
in either of opposite directions longitudinally, 
laterally or diagonally. In Figure 57 the feed 
dog is shown as having been changed from back 
ward longitudinal feeding to lateral feeding, the 
dog being disengaged from the work at the begin— 
ning of lateral feeding of the work in the direc 
tion of the arrow. Figure 59 shows the dog 
raised into engagement with the work at the be 
ginning of the feeding movement while Figure 
61 shows a dog at the end of the feeding move 
ment. Figure 62 shows the dog being lowered 
away from the work and Figure 63 shows it re 
turned to the initial position shown in Figure 57. 
With the dog moving in this manner, a lateral 
line of stitches 0 may be formed. In Figure at 
the direction of lateral movement of the dog is 
shown as changed so as to reverse the direction 
of feed of the work as indicated by the arrow, 

_, the dog being disengaged from the work. Fig 

5 
ures 65 and 66 show the dog at‘the beginning 
and ending of its feeding movement respectively, 
while Figure 6'7 shows the dog lowered away 
from the work at the end-of the feeding move 
ment. This operation will result in a double line 
of lateral stitches 0’ shown in Figure 64. Figure 
68 illustrates a change in the movement of the 
dog from lateral feeding to diagonal feeding, the 
dog being shown out of engagement with the 
work. In Figure '70, the dog is shown as moved 
out of engagement with the work to the begin 
ning of its diagonal feeding motion while Figure 
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71 shows the dog raised into engagement with . 
the work at the start of the feeding motion. 
Figure 72 shows the dog in engagement with the 
work at the end of its feeding movement while 
Figure 73 shows the dog disengaged from the 
work. This cycle of operations will produce a 
diagonal line of stitches cl. Between the posi 
tions shown in Figures 73 and '75 the direction of 
movement of the dog has again been changed to 
forward longitudinal feeding, Figures '75- to '77v 
showing the cycle of operations of forward feed 
ing from a line of stitches e. In Figure 78~the 
position of the dog is shown as again changed to 
feed diagonally in the direction opposite to that 
illustrated in Figures 70 to '72 inclusive so as to 
form a diagonal line of stitches f; Figures 80 to 
82 inclusive show the steps in the cycle of move 
ment of the dog. In Figure 33 the direction of 
movement of ‘the dog is again illustrated as 
longitudinally forward to form a stitch g, Figure 
84 illustrates the end of the forward feed move 
ment. In Figure 85 the dog is shown as station 
ary was when the-machine’ is stopped. 

All of the stitching hereinbefore described, is 
formed with a single needle, ‘out the invention 
is of course ‘susceptible of use in a two. needle 
machine. Here two needles are used, parallel 
rows of stitching hand i may be formed as 
shown in Figures 8'7 and 39 or arow of‘double 
stitches k may be formed in one operation as 
shown in Figure 88. By feeding the work longi 
tudinally parallel rows Z of ‘single stitches may. 
be formed, and then by feeding the work later 
ally a row of double stitches m may be formed 
at right angles to the rows Z. 
scribed is simply illustrative of the many differ 
ent forms of stitching which may be accom 
plished with my machine, and it will be under 
stood by those skilled in the art that the ma 
chine may be used for making various forms of 
stitches without departing from the spirit or 
scope of the invention. a 

It will be understood from the foregoing that 
the drive worm 35 in connection with the re? 
versing slide 50 may be utilized for reversing 
the direction of movement of the feed dog when 
the dog is moved either longitudinally, laterally, 
or diagonally. - ‘ 

Instead of manipulating the worm 35 to re 
verse the direction of feeding movement of the 
feed dog, I may move the follower roller 28 rela 

The stitching de- ' 
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tively to the cam. A structure for accomplishing 7' 
this result is shown in Figures 29 to 36 inclu 
sive. In this form of the invention, the bracket 
2'! for supporting the lever 25 is slidably mounted 
in the bed plate of the machine, for example, the 
bracket may have a portion 115 projecting 
through a slot 16 in the bed of the machine with 
a cap plate "I? for holding the bracket against 
displacement, and the bracket ‘maybe slid on the 
bed plate by a hand lever '18 connected to a shaft 
19 journaled in the bed of the machine and, 
having a crank arm 86 which is connected by a 
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link 8! to the bracket. Obviously, by sliding the 
bracket laterally, the position of the follower 
roller 28 relative to the cam may be varied as 
shown in Figures 39 to 41 inclusive. This adjust 
ment corresponding to that illustrated in Fig— 
ures 9 to 11 inclusive for e?ecting reversal of 
the direction of movement oi the feed dog. 
To compensate for the sliding movement of the 

bracket, the pin and slide connection between 
the lever 25 and the actuating slot 2! must per 
mit lateral movement of the lever relative to the 
slide, and as shown in Figure 34 the slot in the 
lever may be elongated as indicated at 83 to slide 
laterally of the pin or stud 84 on the actuating 

The machine shown in Figures 29 to 36 
otherwise operates in the same manner as the 
machine shown in Figures 1 to~6 inclusive. 

Figures 37 and 38 are schematic comparative 
views of the two ways of causing relative ad 
justment of the cam and follower roller, Figure 
3'7 showing the adjustment eiiected by move 
ment of the worm 35 as shown in Figures 1 
to 6 inclusive, while Figure 38 shows the ad 
justment e?ected by moving the bracket as 
shown in Figures 29 to 36 inclusive. 

Instead of moving the followerroller 28 rela 
tive to cam 30 for reversing the feed, I may 
provide any suitable known type of reversing 
mechanism for simply reversing the direction of 
rotation of the cam. > 

While I have shown the cam 39 in the form 
of a box cam, it will be understood that a plain 
cam 82 may be utilized as shown in Figure 32. 
However, where a plain cam is used, a spring 
10A must be provided for holding the follower 
roller in engagement with the cam (see Figure 3 
of the drawings). 

It will be understood that the invention is also 
susceptible of use in a sewing machine having a 
vibratory or oscillating needle bar. 
While I have shown and described my inven 

tion as embodied in certain details of construc 
tion and as utilized for certain purposes, it 
should be understood that this is primarily for 
illustration of the principles of the invention, 
and that the machine may be embodied in other 
details of structure and used for other purposes 
without departing from the spirit or scope of 
the invention. 
Having thus described my invention, what I 

claim is: 
1. A sewing machine of the character de 

scribed comprising a stitch forming mechanism, 
a work feed dog movable horizontally in either 
of two angularly disposed directions and a direc 
tion composite of said two directions, two means 
one for moving the feed dog selectively in each 
of said two angularly disposed directions, an 
actuating mechanism, and manually operable 
means for effecting at will simultaneous con 
nections of said actuating mechanism to both of 
said ?rst named two means to cause movement 
of said dog in said composite direction. 

2. A sewing machine of the character de 
scribed comprising a stitch forming mechanism, 
a work feed dog movable in either of two an 
gularly disposed directions, an actuating mecha 
nism, means for operatively connecting said ac 
tuating mechanism to said feed dog for hori 
zontally longitudinally reciprocating said feed 
dog, and other means for operatively connecting 
said actuating mechanism to said feed dog for 
horizontally laterally reciprocating said feed 
dog, said actuating mechanism being capable 
of connection and disconnection to and from 
said two means selectively. 
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3. A sewing machine of the character de 
scribed comprising a stitch forming mechanism, 
a work feed dog movable in either of two an 
gularly disposed directions, an actuating mecha 
nism, means for operatively connecting said ac 
tuating mechanism to said feed dog for horizon 
tally longitudinally reciprocating said feed dog, 
and other means for operatively connecting said 
actuating mechanism to said feed dog for hori 
zontally laterally reciprocating said feed dog, and 
means for causing connection and disconnection 
of said acuating means and either of said last 
narned two means selectively. 

4. A sewing machine of the character described 
comprising a stitch forming mechanism, a work 
feed dog movable in either of two angularly dis 
posed directions, an actuating mechanism in 
cluding a rotatable cam, a reciprocating slide 
and an operative connection therebetween, two 
means for operatively, connecting said slide to 
said feed dog for horizontally reciprocating the 
dog longitudinally and laterally respectively, 
meansfor causing connection and disconnec 
tion of said slide and either of said last named 
two means selectively, and means operating in 
timed relation to said two means respectively for 
moving the feed dog alternately into and out of 
engagement with the work. 

5. The machine set forth in claim 2 wherein 
said actuating mechanism is also capable of 
being connected to the last named two means 
simultaneously to cause reciprocation or" said 
feed dog diagonally. 

6. The machine set forth in claim 4 with the 
addition of means for permitting connection 01" 
said slide to said last named two means simul 
taneously to cause horizontal reciprocation of 
said feed dog diagonally. 

'7. The machine set forth in claim 1 with the 
addition of means for selectively reversing the 
movement of said feed dog. 

8. The machine set forth in claim 2 with the 
addition of means for vertically reciprocating 
said feed dog in timed relation to said longi 
tudinal and lateral reciprocations respectively 
to move the dog alternately into and out of 
engagement with the work to move the work 
in one of opposite directions, and means for 
varying the horizontal longitudinal and lateral 
movements of the dog selectively to reverse the 
direction of movement of the work. 

9. In a machine of the character described 
a stitch forming mechanism, a work feed dog, 
means for ‘moving said work feed dog vertically 
alternately into and out of engagement with 
the work, and means for reciprocating said dog 
horizontally laterally of the plane of vertical 
movement of said feed dog in timed relation 
to said vertical movement comprising a earn, a 
reciprocating slide and an operative connection 
therebetween, and means for operatively con 
necting said slide to said feed dog. 

10. In a machine of the character described 
a stitch forming mechanism, a work feed dog, 
means for moving said Work feed dog vertically 
alternately into and out of engagement with the 
work, and means for reciprocating said dog hor 
izontally laterally of the plane of vertical move 
ment of said feed dog in timed relation to said 
vertical movement, comprising a cam, a recipro 
cating slide and an operative connection there 
between, angularly disposed crank arms oscilla 
tory about a common axis and operatively con 
nected to said feed dog and said slide respec 
tively. 
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a stitch forming mechanism, a work feed dog, 
means for moving said work feed dog vertically 
alternately into and out of. engagement with the 
Work, a cam, a reciprocating slide and an op 
erative connection therebetween, two means for 
operatively connecting said slide to said feed 
dog for horizontally reciprocating the feed dog 
longitudinally and laterally, in timed relation to 
said vertical movement, said two means having 
parts arranged at opposite sides of said slide 
to connect therewith and said slide being lat 
erally movable selectively into engagement with 
either of said parts. 

12. In a machine of the character described 
a stitch forming mechanism, a work feed dog, 
means for moving said work feed dog vertically 
alternately into and out of engagement with 
the work, actuating mechanism, two means for 
operatively connecting said actuating mech 
anism to said feed dog to reciprocate the latter 
horizontally and laterally respectively, in timed 
relation to said vertical movement, said two 
means each having a part arranged in spaced 
relation to the other and said actuating mech 
anism having an element laterally movable be 
tween said two parts to selectively connect with 
either thereof. 
‘13. The machine set forth in claim 11 with the 

addition of means permitting connection of said 
element of the actuating mechanism to both of 
said two parts simultaneously. 

14. In a machine of the character described, 
a drive shaft, a stitch forming mechanism, a 
work feed mechanism including a feed dog, 
means for vertically reciprocating said dog into 
and out of engagement with the work, a ro 
tatable cam and an operative connection be 
tween it and said dog, said cam having surfaces 
to cause horizontal reciprocation of said dog in 
timed relation to said vertical reciprocaton to 
feed the work, a worm on said drive shaft, a 
Worm gear meshing therewith and connected to 
said cam, said worm being movable longitu 
dinally of said drive shaft for momentarily 
changing the relation of said cam to said opera 
tive connection to vary the position of the feed 
dog to reverse the direction of horizontal move 
ment thereof. 

15. In a machine of the character described, 
a drive shaft, a stitch forming mechanism, a 
work feed mechanism including a feed dog, 
means for vertically reciprocating said dog into 
and out of engagement with the work, a cam 
and an operative connection between it and 
said dog, said cam having surfaces to cause 
horizontal reciprocation of said dog in timed re 
lation to said vertical reciprocation to feed the 
work, a driving connection between said drive 
shaft and said cam, and means for momentarily 
varying the relation of said cam to its operative 
connection with said dog to vary theI position 
of the feed dog to reverse the direction of hor 
izontal movement thereof. 

16. In a machine of the character described, 
a drive shaft, a stitch forming mechanism, a 
work feed mechanism including a feed dog, 
means for vertically reciprocating said feed dog 
into and out of engagement with the work, a 
cam, a follower therefor and an operative con 
nection between said follower and said dog to 
cause horizontal reciprocation of said dog in 
timed relation to said vertical reciprocation to 
feed the work, a driving connection between said 
drive shaft and said cam, and means for mo. 
mentarily moving said follower relatively to said 
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cam surface to change the position of said feed 
dog and reverse the direction of horizontal move 
ment thereof. 

17. In a machine of the character described, 
a drive shaft, a stitch forming mechanism, a 
Work feed mechanism including a feed dog, 
means for vertically reciprocating said feed dog 
into and out of engagement with the work, a 
rotatable cam, a follower therefor and an oper 
ative comiection between said follower and. said 
dog to cause horizontal reciprocation of said 
dog in timed relation to said vertical reciproca 
tion to feed the work, a driving connection be 
tween said drive shaft and said cam, and means 
for momentarily reversing the direction of rota 
tion of the cam for reversing the direction of 
feed of the work. 
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18. A sewing machine of the character de- » 
scribed comprising a stitch forming mechanism, 
a work feed dog movable horizontally ‘in any 
one of a plurality of angularly disposed direc 
tions, mechanism including a common driving 
cam and a separate means for positively actuat 
ing said feed dog horizontally in each of two 
of said directions, means for reciprocating said 
dog vertically in timed relation to said hori 
zontal movements, and means for selectively 
operatively connecting said driving cam to- either 
of said separate means or simultaneously to both 
thereof to cause feeding of the work selectively 
in either of said two directions or in a direction 
composite of said two directions. 4 

19. In a machine of the character described, 
a drive shaft, a stitch forming mechanism, a 
work feed mechanism, a cam, a follower there- ' 
for and an operative connection between said 
follower and said work feed mechanism to actu 
ate the latter and feed the Work to» said stitch 
forming mechanism, a driving connection be 
tween said drive shaft and said cam, and means 
for selectively momentarily reversing the direc 
tion of movement of ‘the cam to reverse the 
direction of feed of the work. 

20. In a machine of the character described, 
a drive shaft, a stitch forming mechanism, a 
work feed mechanism, a cam, a.v follower there 
for and an operative connection between said 
follower and said work feed mechanism to actu 
ate the latter and feed the work to said stitch 
forming mechanism, a driving, connection be 
tween said drive shaft and said cam, andmeans 
for selectively momentarily varying the relation 
of the cam. to its connection with the work 
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feed mechanism to reverse the direction of feed ‘ 
of work. ~ . 

21. A sewing machine of the character de 
scribed comprising a stitch forming mechanism, ‘ 
a work feed dog movable horizontally in any one 
of a plurality of angularly disposed directions, 

, mechanism including a separate means and a 
common driving cam with common cam surfaces 
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for positively actuating said feed dog horizon- . 
tally in each of said directions, means for recip 
rocating said dog vertically in timed relation 
to said horizontal movements, a follower for 
said cam, and manually operable means'for at 
will selectively operatively connecting said fol 
lower to either of said separate means to cause 
feeding of the work selectively in any of said 
directions. , 

22. A sewing machine of the character de 
scribed comprising a stitch forming mechanism, 
a work feed dog movable horizontally in any' 
one of a plurality of angularly ‘disposed direc 
tions, mechanism including a separate means 
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