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UNITED STATES PATENT OFFICE 
- Arthur N. Hale, Bridgeport, Conn., assignor to 

The Singer Manufacturing Company, Eliza- - 
beth, N.J., a corporation of New Jersey 
Application January 8, 1942, Serial No. 425,971 

32 Claims. (CI. 112-158) 
This invention relates to stitch-forming and 

work-feeding mechanisms for sewing machines 
and has for an object to provide improved means 
for laterally vibrating an end Wise reciprocatory 
needle in transverse directions. - 
Another object of the invention is to provide 

Simple and effective means of a positive charac 
ter for transmitting. Work-advancing movementS 
to an end Wise reciprocatory needle Which is also 
laterally vibrated while out of the work in the 
production of ZigZag or other ornamental stitches. 
The invention has also for its object to provide 

O 

pin. Fig. 10 is a perspective view of the lower 
feed-dog. . . . . . . 

Referring to thesdrawings, the sewing machine 
has a frame comprising a work-support or bed 
plate 9, from one end of which rises the hollow, 
standard of a bracket-arm f2 overhanging the 
bed-plate and terminating at its free end in a 
head 3. . . . . . . . . . . 

Rotatably journaled in the bracket-arm 2 to 
extend lengthwise thereof is a horizontally dis 
posed main actuating or needle-reciprocating 

simple means effective to maintain the requisite 
coordination between an endWise reciprocatory 
needle, having vibratory movements about trans 
verse axes, and its complemental loop--taker. 
The invention further aims to provide improved 

5 

WOrk-feeding mechanism. coordinated with a 
work-advancing needle. 
Other and more specific objects of the invention 

will be apparent from the following description 
and claims. M 

The invention consists in the devices, combina 
ticns and arrangements of parts relating to the 
needle- and feed- actuating and loop-taker com 
pensating mechanisms as hereinafter described 
in connection with the accompanying drawings, . 
which illustrate a preferred embodiment of the 
invention and in Which: v - 

Figure 1 is a longitudinal vertical section, partly 

20 

in front elevation, of a sewing machine contain. 
ing the present improvement. Fig. 2 is a front 
end elevation of the machine. Fig. 3 is a bottom 
plan view of the machine...Fig. 4 represents a 
longitudinal section of the bracket-arm of the 
machine, the Section being taken in Substantially 
the horizontal plane containing the axis of rota 
tion of the main or needle-reciprocating shaft 
rotatably journaled in said bracket-arm. Fig. 5 
represents a section of the bracket-arm taken 
substantially on the line 5-5 of Fig. 1. m 
an enlarged detail view, in front end elevation 
and partly in section, of the upper yoke arm con 
nected with the needle-bar frame. Fig. 7 is an 
enlarged transverse vertical section of the ma 
chine taken substantially on the line 1-7 of 
Fig. 1. Fig. 8 is an enlarged transverse vertical 
Section of the machine taken substantially on the 
line 8-3 of Fig. 1. Fig. 9 represents a detail view 
in horizontal section, slightly enlarged, of the 
stud-pin connection between the needle-bar and 
its reciprocating link, together with the needle 
bar steadying guideway associated with said stud 

Fig. 6 is 
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shaft 4:... At one of its ends, the main-shaft 4 
carries a combined belt-pulley and balance-wheel 
5; the other end of said shaft carrying a counter 
balanced crank-disk 6. The crank-disk 6 is 
provided with a crank-pin 7 connected by a link 
8 to a stud-pin 9 extending from a collar 20 

Suitably Secured to a needle-bar 2?; said stud-pin 
having the usual SWivel connection with the collar 
20 to provide for swinging movements of the 
needle-bar. . . . . . . . . . . . 
To minimize the weight of the needle-bar and 

nevertheless provide an adequate bearing there 
for, the needle-bar 2 is provided. With a longi 
tudinal bore and is slidably mounted for endwise 
movement upon a guide-rod 22 depending from 
and having its upper end suitably secured in a 
vertically apertured boss 23 of a vibratory frame 
24. The needle-bar 2 is also externally journaled 
in a bearing-boss 25 formed at the lower end of 
the vibratory frame 24; the needle-bar 21 carry. 
ing at its lower end the usual eye-pointed needle 
The frame 24 is supported at its upper end by 

a universal-joint for vibration about transversely 
intersecting axes, one of which axes coincides 
Substantially with the axis of rotation of the main 
shaft 4. To this end, a horizontally disposed 
fulcrum-pin 27 is secured by a screw 28 in a suit 
able aperture in the upper end of the vibratory 
frame 24; said fulcrum-pin being axially in sub 
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stantial alinement with the main shaft 4 in a 
vertical position of the vibratory frame 24. The 
fulcrum-pin 27 is pivotally supported by a suit 
ably apertured and flattened forward extension 
29 of a transverse fulcrum-stud 30; the stud 
extension 29 being disposed in an aperture 3 
formed in the frame 24 to provide the necessary 
clearance for vibration of the frame about the 
fulcrum-pin 27. The fulcrum-stud 30 is pivot 
ally journaled in horizontally spaced furcations 
32 provided in a bracket 33 secured by screws 34 
to the bracket-arm head...f3 of the machine. The 
fulcrum-Stud. 39 is held against endwise move. 

  



2 
ment in the blacket 33 by a fiange 35 of the 
fulcrum-stud and by a collar 36 suitably secured 
to Said fulcrum-Stud between the bracket-furca 
ticns 32. The point of intersection of the trans 
Verse pivotal axes afforded by the fulcrum-pin 27 
and the fulcrum-stud 30 is preferably coincident 
with the longitudinal axis of the shaft 4. 
At its lower end, the vibratory frame 24 has a 

lateral arm 37 adjustably connected, by an ec 
centric pivot-stud 38, to one end of a pitman 
39, 
Strap 40 embracing an actuating element in the 
form of an adjustable eccentric A carried by 
a needle-Vibrating shaft 42 disposed below and 
extending horizontally crosswise of the main 
shaft 4. The eccentric 4 may be of any usual 
or suitable construction, being constructed and 
adjustable in the present case substantially as 

5 

O 

The Opposite end of the pitman 39 has a 65 forming between them a guideway 66. 
ably disposed in the guideway 66 and confined 

2,829,160 
to W. Myers, No. 2,128,031, Aug. 23, 1938. By 
means of the described mechanism, the pendulous 
yoke 45, 46, 47 is actuated to swing back and 
forth about the axis of rotation of the main-shaft 
4; the amplitude of Swinging movement of the 

yoke being selectively predetermined by adjust 
ment of the eccentricity of the feed-advance ec 
Centric 64. a 
The upper member 45 of the peridulous yoke 

is provided at one end with depending furcations 
Slid 

by the furcations 65 for movement with the yoke 
member 45 is a flattened extension 37' of the 
needle-bar frame arm 37. Consequently, the nee 

... die-bar frame 24 is constrained by the pendulous 

more fully disclosed in the U. S. patent to C. F. 
Gray, No. 1,020,089, Mar. 12, 1912. The cross 
shaft 42 is rotatably journaled in bearing-bosses. 
43 and 44 extending from opposite sides of the 
upper horizontanember 5 of a horizontal U 
shaped yoke which additionally includes a gen 
erally upright member 46 and a lower horizon 
tal member 47. Suitably secured upon the cross 
Shaft 42 for rotation therewith is a spiral gear 
48 engaged by a spiral pinion-gear 49 carried by 
the main-shaft 4. Through the described con 
nections with the pinion-gear 49, the swinging 
frame 24 is vibrated about the fulcrum-stud 39 
in substantially the vertical plane containing the 
axis of rotation of the main-shaft 4. In the 
present machine, the ratio of the gears 48 and 
49 is such that the main-shaft 4 rotates twice : 
for each rotation of the CrOSS-Shaft 42. 
The upper member 45 of the yoke, in which 

the cross-shaft 42 is journaled, is preferably in 
tegrally provided with horizontally spaced arms 
50 and 5 extending upwardly from said yoke 
member 45. The yoke-arm 50 is horizontally 
apertured to receive a Wear-sleeve 52 pivotally 
mounted upon a reduced end of a bearing-bush. 
ing 53 in which the main-shaft 4 is journaled. 
The other arm 5 of the yoke is likewise horizon 
tally apertured to receive a wear-sleeve 54 pivot. 
ally embracing the main-shaft 4; the yoke being 
therefore pendulously journaled coaxially of the 
main-shaft 4. The yoke is held against nove 
ment endwise of the shaft 4 by the bearing 
bushing 53 and by a collar 55 secured to the shaft 
4 adjacent the Wear-sleeve 54. 
The upright member 46 of the yoke extends 

through an opening 56 provided in the bed-plate 
O below the bracket-arm standard fl. The lower 
member 47 of the yoke is disposed below the 
bed-plate 0 to extend lengthwise thereof; said 
member 47 being provided between its ends with 
a lug 57 pivotally connected to one end of a link 
58 extending crosswise of the bed-plate C. The 
other end of the link 58 is pivotally connected 
to a crank-arm 59 suitably secured upon a feed 
advance rock-Shaft 60. The rock-shaft 69 is 
journaled in suitable lugs depending from the 
bed-plate 10 at the rearward side thereof; Said 
rock-shaft 60 carrying another crank-arm 6 
pivotally connected to the lower end of a pitman 
62 disposed generally vertically in the bracket 
arm standard i?. The upper end of the pitman 
62 has a strap 63 embracing an adjustable feed 
advance eccentric 64 carried by the main-shaft 
4. The eccentric 64 may be constructed in any 

usual or suitable manner, the present eccentric 
corresponding generally in structure to that more 
fully illustrated and described in the U.S. patent 

30 
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movements of the needle-bar 2. 

yoke to vibrate about the fulcrum-pin 27 trans 
versely of the length of the bracket-arm 2, i.e., 
to vibrate transversely of the vibratory move 
ments imparted to said frame by the pitman 
39. In the present machine, the vibratory move 
ments in transverse directions of the frame 24 
are timed with respect to the endwise reciproca 
tions of the needle to effect the production of 
zigzag stitches; the needle being vibrated in the 
line of feed while the needle is in the work to 
assist in feeding the work, and the needle being 
vibrated crosswise of the line of feed during the 
return movement of the needle while out of the 
Work. It is to be understood, however, that the 
present invention in its broader aspects is not 
limited to any specific timing of the needle ac 
tulating mechanism. 
The end face of the arm 45 of the pendulcus 

yoke, above, the furcations 65 of said yoke, is 
grooved vertically to provide a recessed seat 67 
for a guide-bracket 68 secured to the arm 45 by 
Screws, as 69. The guide-bracket 68 has a verti 
cally disposed guideway for a guide-block 7 
pivotally sleeved upon the stud-pin 19 extending 
from the needle-bar 2: The apertured lower 
end of the needle-bar reciprocating link 8 em 
braces the sleeve 7 of the guide-block 7 f, said 
sleeve 71", accommodating endwise movements of 
the stud-pin 9 within the sleeve during lateral 

The guide 
block? is confined within the guideway 79 by gibs 12 suitably secured upon the guideway 76. 

5 5 
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Inasmuch as the needle-bar frame 24 is splihed 
to the yoke-arm 45 for positive swinging move 
ment with the pendulous yoke which has a piv 
otal axis coincident with that of the frame 24, 
the needle-bar 21 and the guideway 70 are con 
stantly maintained in parallelism. The described 
guiding means minimizes side thrust upon the 
needle-bar 2? by the link. 8 throughout the vil 
bratory movements of said needle-bar. 
Complemental to the needle 26 in the forma 

tion of lock-stitches is a loop-taker 73 disposed 
below the bed-plate 0 and of the rotary hook 
type having its axis of rotation extending hori 
ZOntally crosswise of the bed-plate 0, whereby 
the loop-taker rotates in a vertical plane sub 
Stantially parallel to the plane of vibration of 
the needle-bar frame 24 about the fulcrum-stud 
39. Journaled in the loop-taker 13 is the usual 
thread-carrier 74 about which the needle-thread loops are cast by the loop-taker. The loop-taker 
3 is carried by the rearward end of a horizon 

tally disposed loop-taker shaft 75 rotatably jour 
naled in a bearing-sleeve 76. The bearing-sleeve 
6 is suitably secured in an apertured bossil 
formed upon the free end of an arril 8 extending 
horizontally forwardly from the lower arm 47 of 

75 the pendtilous yoke. Attached to the yoke-boss 
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71 is the shank of a stop-arm 80 which engages 
and restrains the thread-carrier 74 from rotation 
with the loop-taker 73. Being carried by the arm 
47 of the pendulousyoke keyed to the needle-bar 
frame 24, the loop-taker 73 follows the needle 26 5 
in its lateral movements about the fulcrum-pin . 
2. As the loop-taker 73 also has the capacity, as 
usual, to accommodate limited lateral movements 
of the needle 26 about the fulcrum-stud 30, the 
loop-taker is adapted to cooperate with the needle 
26 in the different positions of the needle inci 
dental to the vibration thereof in transverse di 
rections. 3. , , 

. The loop-taker shaft 15 carries a bevel-gear 8 
engaged by a bevel-gear 82 secured upon one end 
of a horizontally disposed loop-taker actuating 
shaft 83 extending lengthwise of the bed-plate 
.) and Substantially parallel to the main-shaft. 4. 
The Shafts 75 and 83 rotate in one-to-one rela 
tion. Adjacent the bevel-gear 82, the shaft 83 
is rotatably journaled in a bearing-bushing 84 
suitably secured in the free end portion of the 
yoke-arm 47. The other end of the shaft: 83 
carries a driven belt-pulley 85 and is rotatably 
journaled, adjacent said pulley, in a ball-bearing 
86 provided in the pendulousyoke at the junction 
of the yoke-arms 46 and 4. The driven pulley 
85 is connected by a clip-belt 87 to a driving pull 
ley 88 carried by the main-shaft. 4. The pulleys 
85 and 88 are proportioned so that the loop-, a 
taker actuating shaft 83, rotates twice for each 
rotation of the main-shaft. 4. As the loop-taker 

:0 

15 

20 

25 

3 
the opposite end is suitably pivoted to an arm if 04 
of a bellcrank lever f04, f G5. The other arm of 
the bellcranklever 05 is connected by a link 06 
to a depending arm 07 of a rock-shaft fo8' dis 
posed substantially parallel to the main-shaft. 4. 
The rock-shaft fo8 is journaled in bearing-lugs 
f09 extending rearwardly from the bracket-arm 
2; said rock-shaft 8 having another crank-arm 
to pivotally connected to one end of a pitman 

if provided with a strap embracing an eccentric 
2 carried by the main-shaft 4. , 
The bellcrank lever 05 is fulcrumed upon a 

supporting-block if 3 secured upon a vertically 
disposed and spring-depressed presser-bar 4. 
The presser-bar 4, is journaled: for endwise 
movement in suitable bearings provided in the 
bracket-arm head 3. The lower end of the 
presser-bar 4 carries a presser-foot 5 yield 
ingly opposed to the work-support, and having. a 
feeding-foot clearance slot if 6. The presser-foot 
15 and feeding foot 98 are reciprocally, raised 

and lowered in the usual manner by the described 
actuating mechanism to alternately engage the 
work. When the feeding-foot '98 descends, the 
work is clamped between said feeding-foot and 
the feed-plate 89 while the needle 26 is in the 
work. ... As the several feeding elements are all 
constrained to move with the pendulous yoke, 
they act in unison to advance the work engaged 
thereby. The presser-foot 5 functions to clamp 
the work against the stationary work-support 

: during the return movement of the needle, feed 
actuating shaft 83 is carried by the pendulous 
yoke, which SWings about the axis of rotation of 
the main-shaft it, the pulleys 85, and 88 are 
maintained a fixed distance apart throughout the 
swinging movements of the yoke. 
... The needle 26 is assisted to advance the work 
by a feeding mechanism of the clamp-feed type 
which is commercially well known as a unison 
feed mechanism. A lower two-motion and ser 
rated feed-plate 89 Operates back, and forth 
through a suitably slotted plate 9) provided upon 
the Work-support or bed-plate 9; the Work-en 
gaging teeth of said feed-plate, 89, being Con 
stantly maintained substantially at the level of 
the upper face of the plate 99. The feed-plate 
89, has a needle-slot 9 elongated lengthwise of 
the bed-plate C, said feed-plate being secured 
upon a feed-bar 92 pivotally connected in any 
usual or suitable manner to a feed-rocker 93 at 
One end of the feed-advance rock-shaft 60. The 

40 

50 

feed-bar 92 has a fork 94 embracing a pivot-block 
95 carried by an eccentric-stud 98 adjustably se 
cured in a lug 9 depending from the bed-plate 

. 
Opposed to the feed-plate 89 is a feeding-foot 

98, having a serrated Work-engaging face and 
provided with a needle-slot 99 parallel to the 
needle-slot 9 of the feed-dog 89. The feeding 
foot 98 has the shank thereof suitably secured to 
the lower end of a vertically disposed feed-bar 
(0. The feed-bar 9 is disposed adjacent and 

substantially parallel to the needle-bar 2 f, said 
feed-bar being journaled for endwise reciproca 
tion in a vertically apertured boss 0 formed at 
one end of a vertically flattened arm 02 com 
prising an extension of the rearward furcation 65 
of the yoke-arm 45. The feed-bar OO is there 
fore constrained to SWing With the pendulousyoke 
about the rotation axis of the main-shaft 4 and 
With the needle in the Swinging movements of the 
latter about the fulcrum-pin 27. ; : . . . . . 
The upper end of the feed-bar 80 is pivotally 

connected to one end of a short linki O3 of which .. 

55 

60 

65 

70 

75 

plate and feeding-foot. . . . . . . 
In the operation of the machine, the feed-ad 

vance rock-shaft transmits co-directional move 
ments in unison to the feed-plate 89 and to the 
pendulous yoke 45, 46, 47. As the needle-bar 
frame 24 is constrained to vibrate with the yoke 
member and the upper feed-bar 80 is carried by 
said yoke-member, the several work-advancing 
elements comprising the needle 26, the feed-plate 
89 and the feeding-foot 98 opposed to said feed 
plate are actuated in unison to advance the 
work. Adjustment of the feed-advance eccentric 
64 carried by the main-shaft f4 determines the 
amplitude of movement of the several feeding 
elements, and as the eccentric 64 is carried by the 
shaft 4 from which the needle-bar 2 derives 
its endwise reciprocation it will be understood 
that the work is advanced once for each complete 
reciprocation of the needle. - 
In the present machine, the endwise reciproca 

tions of the needle 26 are timed so that said 
needle is in the work during the rearward or ef 
fective work-advancing movements of the feed 
plate 89 and the feeding-foot 98. The needle 26 
is additionally vibrated crosswise of the line of 
feed, while the needle is out of the work, from 
the needle-vibrating eccentric 4 to effect the 
production of ZigZag stitches. Being carried by 
the pendulousyoke, the eccentric 4f and its con 
nections. With the needle-bar frame 24 swing 
With the yoke and the needle-bar frame, whereby 
an effective relationship of the parts is constantly 
maintained. . . . 

During the swinging movements of the pendu 
lous yoke 45, 46, 47, the needle-vibrating eccen 
tric 4 is slightly accelerated and retarded in its 
rotation by reason of the rolling action of the 
driven spiral gear 48 about its driving gear 49. 
A corresponding acceleration and retardation of 
the loop-taker 73 occurs at the same time by real 
Son of the belt-connection between the main 
shaft 4 and the loop-taker actuating shaft 83. 
As the endwise movements of the needle-bar 2 

  



2. 
'are also correspondingly affected by the swinging 
movements of the pendulousyoke, it will be uns 
iderstood that the described construction lends 
itself to maintenance of the timed relationship of 
-the parts during the swinging movements of the 
pendulous yoke. 
Having thus set forth the nature of the inveh 

tion what I claim herein is: . . . . . . 
1. In a sewing machine, a rotary actuating 

shaft, an enawise reciprocatory and laterally, vi 
bratory needle, connections with said shaft for 

O 
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pendulous member journaled coaxially of said 
shaft and provided with a guideway lengthwise 
disposed substantially parallel to said needle-bar, 
a slide-block carried by said stud-pin and slidably 
disposed in said guideway, means for Swinging 
said pendulous member, and connections with 
said member for vibrating said frame. 

7. In a Sewing machine, a Supporting and ac 
tilating member, means for actuating said mem 
ber, an endwise reciprocatory and laterally move 
able needle-bar, means constraining said needle 

reciprocating said needle, means for laterally vi 
brating said needle in directions transverse to 
one another about a fixed pivot-point substan 
tially coincident with the axis of rotation of said 
shaft, a loop-taker complemental to said needle 
in the formation of stitches, means for actuating 
said loop-taker, and means for pendulously 
swinging said loop-taker bodily about the pivot 
axis of said needle in one direction of vibration 
of and with said needle. 2. In a sewing machine, a rotary actuating 
shaft, a vibratory needle-bar frame, supporting 
means providing for vibration of said frame about 
transverse pivotal axes, a needle-bar journaled 2 
for endwise reciprocation in said vibratory frame, 
means for endwise reciprocating said needle-bar, 
a member pendulously supported coaxially of said 
shaft, means for pendulously swinging said mem 
ber, connections with said member for vibrating. 
'said frame about one of said transverse axes, and 
means for vibrating said frame relatively to said 
member about the other of said pivotal axes. 

3. In a sewing machine, a rotary actuating 
shaft, a member pivotally supported for swinging 
movement, a vibratory needle-bar frame oper 
atively connected to said member for movement 
therewith and for vibratory movement relatively 
thereto, supporting means for said frame provid 
ing for vibration of said frame about transverse 
axes, one of said axes being substantially coinci 
dent with the axis of rotation 'of said shaft, a 
needle-bar journaled for endwise reciprocation 
in said vibratory frame, means for endwise re 
ciprocating said needle-bar, means for swinging 
said member, and means for vibrating said frame 
relatively to said member. .- 

4. In a sewing machine, 'a laterally movable 
needle-bar frame, a needle-bar journaled for 
endwise movement in said frame, means for end 
wise reciprocating said needle-bar, a laterally 
movable needle-bar guide supported independent 
ly of said frame, and means for transmitting lat 
eral movements in unison to said frame and 
guide. - 

5. In a sewing machine, a vibratory needle-bar 
frame, a pivotal support for said frame, a needle 
bar journaled for endwise reciprocation in said 
frame, means for endwise reciprocating said 
"needle-bar, a needle-bar guide supported inde 
pendently of said frame and pivotally journaled 
for pendulous movement about an axis coinci 
ident with the pivotal axis of said frame, and 
'means for swinging said frame and guide in uni 
SO. 

*6. In a sewing machine, a rotary actuating 
shift, a vibratory needle-bar frame, a needle-bar 
frame support providing for vibrating said nee 
dle-bar frame about an axis substantially coin 
cident with the axis of rotation of said shaft, 
a needle-bar journaled for endwise reciprocation 
in said frame, a crank carried by said rotary 
Shaft, a stud-pin extending laterally from said 
needle-bar, a link connecting said crank and 
stud-pin för reciprocating said needle-bar, a 

5 
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-bar to move laterally With Said member, means 
for endwise reciprocating said needle-bar, an 
actuating element supported by said member for 
movement therewith, operative connections with 
said actuating element for transmitting lateral 
movements to said needle-bar relatively to Said 
member, and means for actuating said element. 

8. In a sewing machine, a member pivotally 
Supported for Swinging movement about a fixed 
axis, means for actuating said member, a needle. 
bar constrained to vibrate laterally with said 
rheinber about an axis. Substantially coincident 
With the pivot axis of Said ninenber, means for 
endwise reciprocating said needle-bar, a rotary 
lactuating element carried by said member, con 
inections with said rotary actuating element for 
imparting lateral movements to said needle rela 
tively to and transversely of the Swinging move 
ments of said member, and means for rotating 
said actuating element. 

9. In a sewing machine, a rotary actuating 
shaft, a pendulous member journaled coaxially 
'of said shaft, means for Swinging said pendulous 
merinber, a vibratory needle-bar frariae, support 
ing means for said frame providing for vibration 
of Said frame about transverse pivotal axes, a 
needle-bar journaled for endwise reciprocation 
in Said frame, means for endwise reciprocating 
"said.ieedle-bar, means constraining said needle 
bar franne to vibrate with said member about one 
of said pivotal axes and providing for vibratory 
movement of said frame relatively to said mem 
ber about the other pivotal axis of said frame, 
a rotary actuating element carried by said mem 
ber, operative connections with said actuating 
element for transmitting vibratory movements 
to said frane relatively to said member, and 
driving connections with said main-shaft for ro 
tating said actuating element. 

10. In a sewing machine, a rotary actuating 
shaft, a pendulous member journaled coaxially 
of said shaft, means for swinging said pendulous 
finember, a needle-bar frame supported for lat 
eral movements in transverse directions, a nee 
dle-bar journaled for endwise reciprocation in 
said fraine, means for endwise reciprocating said 
fieedle-bar, ineans constraining said needle-bar 
fraine to move laterally with said pendulous 
inéinker, a cross-shaft rotatably journaled in 
'said pendulous member to extend lengthwise 
transversely of said actuating shaft, gear con 
inections between said shafts for rotating said 
croSS-shaft, an actuating element carried by said 

SS-shaft, and operative connections with said 
tlating element for transmitting lateral move act 

: tinents to said needle-bar frame relatively to said 

70 

75 

pendulous member. . 
li: In a sewing machine, a rotary actuating 

shaft, a pendulous member journaled coaxially 
of Said shaft, means for Swinging said pendulous 
rhember, a laterally vibratory needle-bar frame, 
supporting means for said frame providing for 
vibration of the frame about transverse pivotal 
:akes, a needlesbar journaled for endwise recipro 
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cation in said frame, means for endwise recip 
rocating said needle-bar, connection-means con 
straining said needle-bar frame. to vibrate with 
said pendulous member about one of the pivotal 
axes of said frame, an actuating element carried 
by said pendulous member for rotation about an 
axis transverse to the axis of rotation of said 
actuating shaft, driving connections with said 
actuating shaft for rotating said actuating ele 
ment, and operative connections with said ac 
tuating element for transmitting vibratory move 
ments to said needle-bar frame about the other 
of its pivotal axes. - . . . . . . 

12. In a sewing machine, a rotary actuating 
shaft, a pendulous member journaled coaxially 
of said shaft, means for swinging said pendulous 
member, a laterally vibratory needle-bar frame, 
supporting means for said frame providing for 
vibration of the frame about transverse pivotal 
axes, one of said axes being substantially coin 
cident with the axis of rotation of said shaft, 
a needle-bar journaled for endwise reciproca 
tion in said vibratory frame, means for endwise 
reciprocating said needle-bar, connection-means 
constraining said needle-bar-frame to vibrate 
with said pendulous member about the pivotal 
axis of said frame coincident with the axis of 
rotation of said actuating shaft, a cross-shaft 
rotatably journaled in said pendulous member to 
extend lengthwise transversely of said actuating 
shaft, gear connections with said actuating shaft 
for rotating said cross-shaft, an actuating eccen 
tric carried by said cross-shaft, and a pitman 
connecting said eccentric to said needle-bar 
frame for vibrating said frame about the other 
pivotal axis of the frame. . . . . . : 

13. In a sewing machine, a rotary actuating 
shaft, a laterally vibratory needle-bar frame, sup 
porting means for said frame providing for vi 
bration of the frame about transverse pivotal 
axes, one of said axes being substantially coin 
cident with the axis of rotation of said shaft, a 
needle-bar journaled for endwise reciprocation 
in said vibratory frame, crank-and-link connec 
tions with said actuating shaft for endwise re 
ciprocating said needle-bar, a pendulous member 
journaled coaxially of said shaft, means for 
swinging said pendulous member, needle-bar 
guiding means carried by said pendulous member, 
a spline-connection between said frame and mem 
ber constraining said frame to vibrate with said 
member and providing for vibratory movement 
of said frame relatively to said member, a rotary 
actuating element carried by said member, driv 
ing connections with said actuating shaft for ro 
tating said actuating element, and operative con 
nections with said rotary actuating element for 
vibrating said needle-bar frame relatively to said 
member. . . . . . . . . . . . . . . . . 

14. In a sewing. machine, a yoke-member, a 
pivotal support for said yoke-member, a needle 
bar frame operatively connected to said yoke 
member for movement therewith and for move 
sment relatively thereto, a needle-bar journaled 
'for endwise reciprocation in said frame, a needle 
carried by said needle-bar, means for recipro 
“cating said needle-bar, a loop-taker carried by 
said yoke-member and complemental to said nee 
dile in the formation of stitches, means for ac 
tuating said loop-taker, means for swinging said 
iyoke-member and thereby transmitting lateral 
movements in unison to said needle and loop 
taker, and means for transmitting lateral move 
ments to said needle-bar frame relatively to said 
yoke-member. 
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15. In a sewing machine, a needle-bar frame 

supported for lateral Vibration in transverse 
planes, a needle-bar journaled for endWise recip 
rocation in said frame, a needle carried by said 
needle-bar, means for reciprocating said needle 
bar, a yoke-member pivotally supported for pen 
dulous movement, means for SWinging said yoke 
member, connection-means constraining said 
needle-bar frame to vibrate laterally in unison 
With said yoke-member in one of said transverse 
planes, said connection-means providing for lat 
eral vibration of said frame relatively to said 
yoke-member in the other of said planes, a loop 
taker journaled in said yoke-member for rotation 
in a plane transverse to the plane of vibration of 
said frame with said yoke-member, means for ro 
tating said loop-taker, and means for vibrating 
said frame relatively to said yoke-member. 

16. In a sewing machine, a needle-bar having 
endwise reciprocatory movements in a plane of 
lateral Vibration of said needle-bar, a needle car 
ried by said needle-bar, means for endwise re 
ciprocating said needle-bar, a swinging yoke 
member connected to laterally vibrate said nee 
dle-bar in said plane, a support providing a piv 
otal-axis for said yoke-member, means for SWing 
ing said yoke-member about its pivotal Support, 
a loop-taker complemental to Said needle in the 
formation of stitches and carried by said yoke 
member for movement therewith, said loop-taker 
being journaled in said yoke-member for rota 
tion about an axis transverse to the pivotal axis 
'of said yoke-member and in a plane substantially 
transverse to the plane of needle-vibration, and 
means for rotating said loop-taker. ... . . . . . . 

17. In a sewing machine, a needle-bar having 
endwise reciprocatory movements in a plane of 
lateral vibration of said needle-bar, a needle car 
ried by said needle-bar, means for endwise re 
ciprocating said needle-bar, a swinging yoke 
member connected to laterally vibrate Said nee 
dle-bar in said plane, a Support providing a piv 
otal-axis for said yoke-member, means for SWing 
ing said yoke-member about its pivotal Support, 
a loop-taker complemental to said needle in the 
formation of stitches and carried by said yoke 
member for movement therewith, said loop-taker 
being journaled in said yoke-member for rota 
stion in a plane substantially transverse to said 
plane of needle-vibration with said yoke-men 
ber and about an axis transverse to the pivotal 
axis of said yoke-member, and actuating means 
for transmitting to said needle-bar lateral nove 
ments parallel to the plane of rotation of Said 
loop-taker. 

18. In a sewing machine, a Vibratory needle 
bar frame, Supporting means providing for Wi 
bration of said frame about transverse pivotal 
axes, a needle-bar journaled for end Wise recipro 
cation in said vibratory frame, a needle carried 
by said needle-bar, means for endwise recipro 
cating said needle-bar, a yoke-member pendu 
lously supported for swinging movement about 
an axis substantially coincident With one of the 
pivotal axes of said frame, means for SWinging 
said yoke-member, connection-means constrain 
ing said needle-bar frame to vibrate laterally 
with said pendulous member about one of the 
pivotal axis of said frame, means for Vibrating 
said frame relatively to said yoke-member about 
the other pivotal axis of said frame, a loop-taker 
journaled in said yoke-member for rotation about 
an axis substantially parallel to the axis about 
which said frame is vibrated relatively to Said 
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yoke-member, and means for rotating said loop 
taker. 

19. In a SeWing machine having a work-sup 
port aind a bracket-arm overhanging said work 
Support, ai), actuating Shaft &Xtending lengthwise 
of and rotatably journaled in said bracket-arm, 
a vibratory needle-bar frame, supporting means 
providijkg for Vibration of said frame about 
transverse pivotal axes, one of said axes being 
substantially coincident with the axis of rotation 
of said actuating shaft, a needle-bar journaled for 
endwise reciprocation in said frame, a needle car 
ried by said needle-bar, cornections with said 
actuating shaft for endwise reciprocating said 
needle-bar, a yoke-membei pendulously support 
ed coaxially of Said actuating shaft, said yoke 
member having an at in thereof disposed below 
Said Work-support, means for swinging said yoke 
member, connection-means constraining said nee 
dile-bar frame to vibrate with said yoke-nem 
ber about the pivotal axis of said frame coinci 
dent With the rotation-axis of said shaft, means 
for vibrating said needle-bar frame relatively to 
said yoke-member about the other pivotali-axis of 
Said frame, a loop-taker rotatably journaled in 
the arm of said yoke-member below the work 
Support, and means for totatig said loop-taker. 

20. In a sewing machine, stitch-forming and 
feeding mechanism including an endwise recip 
rocatory work-penetrating and laterally vibra 
tory work-feeding needle, means for endwise re 
ciprocating said needle, a rotary loop-taker com 
plemental to said needle in the formation of lock 
stitches, means for rotating said loop-taker, and 
means for transmitting, lateral work-feeding 
movements to said needle and bodily movements 
to said loop-taker in unison with the work-feed 
ing movements of said needle. 

21. In a sewing machine, stitch-forming and 
feeding mechanism including a needle, actuating 
mechanism effective to impart endwise recipro 
catory Work-penetrating and lateral work-feed 
ing movements to said needle, a rotary loop-taker 
complemental to said needle in the formation of 
lock-stitches, said loop-taker being journaled for 
rotation about an axis substantially parallel to 
the line of feed of the work, means for rotating 
said loop-taker, and means for transmitting bod 
ily movements to said loop-taker in unison with 
the lateral work-feeding movements of said 
needle. 

22. In a zigzag-stitch sewing machine, an end 
wise reciprocatory needle, means for transmitting 
to said needle lateral work-feeding movements 
and lateral movements crosswise of said work 
feeding movements, a rotary loop-taker having 
its axis of rotation substantially parallel to the 
line of feed of the work, means for rotating said 
loop-taker, and means for transmitting co-direc 
tional lateral work-feeding movements to said 
needle and bodily movements to said loop-taker 
in unison. 

23. In a sewing machine, a rotary needle-re 
ciprocating shaft, an endwise reciprocatory and 
laterally vibratory needle, operative connections 
With said shaft for reciprocating said, needle, a 
yoke-member pendulously supported coaxially of 
said shaft, a rotary loop--taker complemental to 
said needle in the formation of stitches, a loop 
taker actuating shaft rotatably journaled in said 
yoke-member and disposed substantially parallel 
to said needle-reciprocating shaft, driving con 
nections between Said shafts, means for SWinging 
said yoke-member, and means constraining said 
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needle to vibrate laterally with said yoke-men 
ber. - 

24. In a sewing machine, a rotary needle-recip 
rocating shaft, an endwise reciprocatory and lat 
erally vibratory needle, operative connections 
with said shaft, for reciprocating said needle, a 
yoke-member pendulously supported coaxially of 
said shaft, a loop-taker journaled in said yoke 
member for rotation, about an axis transverse to 
said needle-reciprocating shaft, a loop-taker ac 
tuating shaft rotatably journaled in said yoke 
member and disposed substantially parallel to 
said needle-reciprocating shaft, driving connec 
tions with said loop-taker actuating shaft for ro 
t3ting said loop intaker, belt-and-pulley connec 
tions between said needle-reciprocating and loop 
taker actuating shafts, means for swinging, said 
yoke-member, and means constraining said nee 
dle to vibrate laterally with said yoke-member. 

25. In a sewing machine, the combination 
with an endwise reciprocatory and laterally vi 
bratory needle, of a vibratory supporting mem 
ber, a loop-taker retatably journaled in said sup 
porting member, means for rotating said loop 
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taker, a work-feeding element, a feed-advance 
rock-shaft operatively connected to said work 
feeding element, connections with said rock-shaft 
for vibrating said supporting member, and means 
for actuating said rock-shaft. 

26. In a Sewing machine, in combination, an 
endwise reeiprocatory needle having lateral 
work-feeding movements, means for endwise re 
ciprocating Said needle, a rotary loop--taker com 
plemental to said needle in the formation of 
lock-stitches, means for rotating said loop-taker, 
a Work-advancing element, and means for in 
parting co-directional movements in unison to 
said needle, loop-taker and feeding element." 

27. In a sewing machine, in combination, an 
endwise reciprocatory needle having lateral 
work-feeding movements, means for endwise re 
eiprocating said needle, a loop-taker complemen 
tall to said needle in the formation of stitches, 
means for actuating said loop-taker, opposed 
Work-feeding elements, and means for imparting 
co-directional movements in unison to said, nee 
dile, loop-taker and feeding elements. 

28. In a sewing machine having a work-sup 
port and a bracket-arm Overhanging said work 
Support, in combination, a rotary bracket-arm 
shaft, an endwise reciprocatory and laterally, vi 
bratory needle, operative connections with said 
bracket-arm shaft for reciprocating said needle, 
a pendulously supported yoke-member having an 
arm disposed below. Said work-support, a work 
advancing feed-dog operating through said 
Work-support, a loop-taker journaled in said arm 
of the yoke-member for rotation about an axis 
Substantially parallel to the line of feed, a loop 
taker actuating shaft rotatably journaled in said 
arm of the yoke-member and disposed substan 
tially parallel to said bracket-arm shaft, driving 
connections for rotating said loop-taker from 
said actuating shaft, driving connections with 
said bracket-arm shaft for rotating said loop 
taker actuating shaft, a feed rock-shaft disposed 
below said work-support, means for actuating 
said rock-shaft, operative connections with said 
rock-shaft for actuating said feed-dog, operative 
connections with said rock-shaft for swinging 
said yoke-member, and operative connections 
With said yoke-member for laterally vibrating 
Said needle. - 

29. In a Sewing machine having a work-sup 
port and a bracket-arm overhanging said work 
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support, a rotary bracket-arm shaft, a vibratory 
needle-bar frame, supporting means upon said 
bracket-arm providing for Vibration of said frame 
about transverse pivotal axes, a needle-bar jour 
nailed for endwise reciprocation in Said frame, 
connections with said bracket-arm shaft for end 
wise reciprocating said needle-bar, a yoke-mem 

- ber pendulously supported for Swinging nove 
ment about an axis coincident. With one of the 
pivotal axes of said needle-bar frame, a work 
advancing feeding element, a loop-taker disposed 
below said Work-support and rotatably journaled 
in said yoke-member, a loop-taker actuating 
shaft rotatably journaled in said yoke-member, 
driving connections between said bracket-arm 
shaft and Said loop-taker actuating shaft, a feed 
rock-shaft, means for actuating said rock-shaft, 
operative connections with said rock-shaft for 
swinging said yoke-member, operative connec 
tions with said yoke-member for imparting work 
advancing noVements to said feeding element, 
operative connections with said yoke-member for 
laterally Vibrating said needle-bar frame about 
the pivotal axis thereof coincident with that of 
the yoke-member, and means carried by said 
yoke-member for transmitting vibratory move 
ments to said needle-bar frame about its other 
pivotal axis. 

30. In a Sewing machine having a work-sup 
port, in combination, an endwise reciprocatory 
and laterally Vibratory needle-bar disposed above 
said Work-support, means for end Wise reciprocat 
ing said needle-bar, an endwise reciprocatory and 
laterally vibratory feed-bar disposed above said 
work-support adjacent and substantially parallel 
to said needle-bar, means for endwise reciprocat 

7 
ing said feed-bar, means for transmitting lateral 
movement in unison to said needle-bar and feed 
bar, and means for transmitting lateral move 
ments to said needle-bar relatively to said feed 

5 bar. 
31. In a sewing machine, having a Work-sup 

port, in combination, a rotary actuating shaft, 
an endwise reciprocatory needle-bar journaled 
above said Work-support for lateral vibration 
about transverse pivotal axes, connections with 
said shaft for endwise reciprocating said needle 
bar, an endwise reciprocatory and laterally vibra 
tory feed-bar disposed above said work-support 
adjacent said needle-bar, means for end Wise re 
ciprocating said feed-bar, means for laterally wi 
brating said needle-bar and feed-bar in unison, 
and means for transmitting lateral vibrations to 
said needle-bar transversely of the lateral vi 
brations of said feed-bar. 

20 32. In a Sewing machine, in combination, a ro 
tary actuating shaft, a yoke-member pivotally 
Supported for SWinging movement, a vibratory 

- needle-bar frame operatively connected to said 
yoke-member for movement therewith and for 

25 vibratory movement relatively thereto, a needle 
bar journaled for endwise reciprocation in said 
frame, means connected to said actuating shaft 
for reciprocating said needle-bar, a feed-bar 

O 

journaled for endwise reciprocation in said yoke 
30 member, means for endwise reciprocating said 

feed-bar, means for swinging said yoke-member, 
and means for vibrating said needle-bar frame 
transversely of the swinging movements of said 
feed-bar with said yoke-member. 
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