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(C. 112-184) 3 Cains. 

This invention relates to lock-Stitch Sewing 
machines of the type employing a rotary loop 
taker for Casting thread-loops about a thread 
carrier journaled in and restrained against rota 
tion With the loop-taker. 

In Sewing machines of the type referred to, it 
has been common to employ devices termed "me 
chanical-Openers' Which function, intermittently, 
to turn Or Oscilate the tread-carrier in a di 
rection opposite to the direction of rotation Cf the 
loop-taker, thereby to provide thread-clearance 
between the thread-carrier and its rotation-re 
straining means. 
The present invention has for its primary object 

to provide improved mechanical-opener devices 
for lock-stitch SeWing machines Operable at high 
Speeds and having a plurality of rotary loop 
takers. 
Another Object of this in Vention is t0 prO'Wide 

siinple actuating mechanism for mechanical 
opener devices of sewing machines having a plu 
irality of rotary loop-takers Which are adjustable 
relatively to each other. Further aims of the in 
Vention are to reduce to a mininn any thread 
carrier cramping and overheating effectS inci 
dental to employment of mechanical openers, and 
to reduce to a minimum the amplitude of nove 
nent of the opener device. 
With these and other objects in View, as Will 

hereinafter appear, the invention comprises the 
devices, combinations and arrangements of parts 
which will be described in connection. With the 
accompanying drawings of two embodiments of 
the invention. 

In the drawings, Fig. 1 is a front elevation, 
partly in vertical section, of a seWing machine 
containing one form of the in proved Openei 
mechanism; the bracket arm of the machine be 
ing partly broken away. Fig. 2 is an enlarged top 
plan view of a portion of the machine bed-plate, 
With the bed-slides removed and the thread-car 
rier stop of the throat-plate shown in Section, to 
expose the loop-takers and feed-mechanism. Fig. 
3 represents a vertical section of a portion of the 
bed-plate and taken substantially on the line 3-3 
of Fig. 1. Fig. 4 is a bottom plan view of the ma-. 
chine shown in Fig. 1. Figs. 5 and 6 represent 
enlarged vertical sections transversely of the bed 
plate of the machine, the sections being taken 
respectively on substantially the lines 5-5 and 
6-6 of Fig. 4. Fig. 7 is a vertical section taken 
longitudinally of a portion of the bed-plate of a 
two-needle sewing machine having a modified 
form of opener mechanism. Fig. 8 is a bottom 
pian view of the machine as illustrated in Fig. 7. 
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Fig. 9 is a vertical section transversely of the bed 
plate and taken substantially on the line 9-9 of 
Fig. 7. 
As shown in the drawings, the present inven 

tion has been embodied in a two-needle lock 
stitch sewing machine. This machine has a 
frame comprising a work-support or bed-plate it, 
from one end of which rises the standard of a 
bracket-arm terminating at its free end in a head 
í 2 overhanging the work-support 0. Journaled 
for endwise reciprocation in the bracket-arm head 
s2 is a needle-bar 3 carrying at its lower end a 
needle-holder f4. Secured in the needle-holder 
4 are two needles 5 and 6 spaced from each 

other lengthwse of the work-support (). Also 
journaled for vertical movement in the head 2 
is a spring-depressed presser-bar I, to the lower 
end of Which is secured a Conventional presser 
foot 8. m 
The work is advanced across the Work-Support 
by a feed-dog 9, operating through a suitably 

slotted throat-plate 2 and Opposed in its Work 
engaging movements by the presser-foot í 3. In 
the present machine, the feed-dog 9 is provided 
With clearance apertures 2 for the needles 5 
and 6; said needles having lateral movements 
while in the work and assisting the feed-dog 9 
in advancing the work. 
The feed-dog 9 is carried by a feed-bar 22 

having a fork 23 engaged by a feed-lift eccentric 
24. The eccentric 24 is carried by the usual hori 
Zontally disposed bed-shaft 25 extending length 
wise of the work-support. The bed-shaft 25 is 
rotatably journaled in béaring lugs 26, 27 and 
28, depending from the work-support ; the 
bearing-lugs 26 and 2 being provided with bear 
ing bushings 29 and 39, respectively, and the bear 
ing-lug 28 being provided with a ball-bearing 3 
for the shaft 25. Adjacent the bearing-lug 28, 
the bed-shaft 23 carries a pulley 32 driven by a 
belt 33 to rotate the shaft 25 once for each con 
plete needle-reciprocation. 
The feed-bar 22, is pivotally connected to a 

feed-advance rocker 33 suitably fulcrumed at 
the front side of and below the work-support fo. 
Operatively connected to a crank-arm 35 depend 
ing from the feed-rocker 34 is one end of a pit 
man. 36. At its opposite end, the pitman. 36 has a 
strap embracing a feed-advance eccentric 37 car 
lied by the bed-shaft, 25; said eccentric 3 being 
adjustable as to eccentricity in any usual or pre 
ferred way. The described feeding mechanism 
functions to impart the usual feed-lift and feed 
advance movements to the feed-dog 9. 
Complemental to the respective needles 5 and 
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3, in the formation of lock-stitiches, are two 
loop-takers 38 and 39 disposed below the Work 
support to and comprising vertical-axis rotary 
hooks of conventional construction. The rotary 
hook 38, which is complemental to the needle 5, 
has an upWardly open Cup-shaped body provided 
in its Side Wall. With a needle-thread loop seizing 
and spreading beak 48. The rotary hook 38 is 
carried by the upper end of a vertically disposed 
hook-shaft 4 journaled in a supporting bracket 
42 for rotation about an axis substantially nor 
mal to the Work-Support B. The bracket 42 has 
a split boss 43 clamped by a screw 44 upon the 
bearing-bushing 29; said bracket also having a 
foot 45 secured by a screw 46 against the under 
face of a rib 47 depending fron the Work-Support 
f0. The described securing means for the 
bracket 42 provides for adjustment of Said bracket 
lengthwise of the work-support lò i. e., for ad 
justment of the bracket 42 transversely of the 
direction of feed. 
The rotary hook shaft 4 carries a Spiral-pin 

ion 48 engaged by a spiral driving gear 49 Car 
ried by the bed-shaft 25; the proportions of 
said gear 49 and pinion 48 being such that the 
rotary hook 38 rotates twice for each complete 
reciprocation of the needle 5. The rotary hook 
39, which is complemental to the needle 6, cor 
responds structurally to the rotary hook 38 and 
is similarly supported and actuated; the Support 
ing bracket 42 for the hook 39 being clamped 
upon the bearing-bushing 30. 

Journaled in the respective rotary hooks 38 
and 39 are thread-carriers 5:ì and 5 1 ; about 
which thread-carriers the needle-thread loops 
are cast by the rotary hooks. The thread-carrier 
50 has the rim thereof provided with a nose 52 
extending laterally from the thread-carrier and 
entering a stop-notch formed by Spaced stop-lugs 
53 and 54 depending from the throat-plate 20 
adjacent one side edge thereof. The thread 
carrier 5, likewise has the rim thereof provided 
With a nose 55 extending laterally therefron &nd 
entering a stop-notch formed by Spaced stop-lugs 
56 and 57 depending from the opposite side edge 
of the throat-plate 20. The stop-lugs 53 and 56 
of the throat-plate act to restrain the thread 
carriers 5 and 51 frozin rotating with their re 
spective hooks; the stop-lugs 54 and 51 being 
spaced from the lugs 53 and 56 so as to permit 
of limited turning movements of the thread-car 
riers in an opposite direction. 
In order to provide thread-clearance Space be 

tween the thread-carrier nose and the stop-lug 
opposing rotation of the thread-carrier with the 
hook, there have been employed various expedi 
ents to turn the thread-carrier in an opposite 
direction. Expedients of this type are commonly 
termed mechanical-openers. In connection with 
vertical-axis rotary hooks, it has been the more 
general practice to provide thread-carrier en 
gaging fingers actuated from eccentrics carried 
by the vertical hook-shafts. In a mechanical 
opener of this type, the opener finger necessarily 
engages and turns the thread-carrier a plurality 
of times for each stitch-formation; one of the 
turning movements of the thread-carrier being 
idle and performing no useful function. While 
this arrangement has the advantage of permit 
ting employment of a small actuating eccentric 
for imparting a comparatively short movement 
to the opener-finger, and also permits of adjust 
ment of the loop-taker supporting bracket, the 
double action of the opener is a definite Speed 
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2,336,368 
limiting factor due to overheating of the parts at 
high Speed operation of the machine. 

It has also been heretofore proposed to actuate 
a mechanical Opener, associated with a Vertical 
axis rotary hook, from the bed-shaft Winich. I?o 
tates once only for each Stitch-forming cycle. 
However, devices of this character have been 
employed in connection with sewing machines 
having only one rotary hook and more generally 
employing a spring-returned cam-folloWer Un 
adapted to meet and to withstand the extreme 
high speed requirements. The present inven 
tion aims to provide a mechanical opener mech 
anism particularly well adapted for multiple 
needle sewing machines operable at high Speeds. 
To this end and in the form of the improve 

ment illustrated in Figs. 1 to 6 inclusive, of the 
drawings, the bed-shaft 25 is provided with a 
primary actuating element in the form of an 
eccentric 58, which is preferably ball-shaped pe 
ripherally. This eccentric 58 is disposed closely 
adjacent to the bearing bushing 30, and between 
said bushing and the feed-eccentric S. The ec 
centric 58 is adjustable as to eccentricity; the 
eccentric supporting and adjusting means en 
ployed corresponding substantially with the diis 
closure in the U. S. patent of Walter Myers, No. 
2,128,031, Aug. 23, 1938. However, any other 
suitable form of adjustable eccentric may be em 
ployed. 
The eccentric 58 is embraced by the strap of a 

horizontally forwardly extending pitman 58. At 
its forward end, the pitman 59 is connected by a 
ball-joint to a crank-arm 60 of a two-armed 
rocker 6. The rocker 6 is, in effect, a bell 
crank lever and is fulcrumed upon a shouldered 
screw-stud 62 threaded vertically upWardly into 
a bOSS 63 extending forwardly from the bed 
plate lug 27. The other crank-arm 64 of the 
rocker 6 f is connected by a link 65 to a stud 66 
extending upwardly from a collar 6 adjustably 
clamped upon an actuator-member in the form 
of an endwise reciprocatory slide-bar 68. At its 
opposite ends, the slide-bar 68 is slidingly sup 
ported in suitably bushed lugs 69 and 7) depend 
ing from the Work-support i 0. The slide-bar 
68 comprises an intermediary actuator-member 
which is common to the mechanical openers as 
sociated with the two rotary hooks of the ma 
chine. 

Adjustably clamped upon the slide-bar 68, alre 
the split bosses if and 72 of two actuating-ele 
ments comprising tappet-arms 3 and 4 suit 
ably spaced from each other lengthwise of the 
Slide-bar G8; the tapºpet-arm 3 eXtending hori 
Zontally forwardly and the tappet-arm 3 ex 
tending horizontally rear Waldly from the slide 
bar f8. The tappet-arm 13 is positioned to en 
gage the depending free end portion of a for 
wardly extending angular aim 75 adjustably 
clamped upon the lower end of an opener-finger 
rock-shaft S. The rock-shaft 3 is vertically 
disposed and is journaled in the rotary hook 
bracket 42 for oscillatory movements about an 
axis Substantially parallel to the rotation-axis 
of the rotary hook 38. At its upper end and 
above the bracket 42, the rock-shaft a has a 
head i d, upon which one end of a vibí'atory air; m. 
8 is secured by a screw 3 for horizontal adjust 
ment. ... " 

The vibratory arm 78 is curved to extend cir 
cumferentially about the rotary hook.38 and to 
provide an opener-finger 80 which is directed in 
wardly from the arm 18 toward the axis of ro 
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tation of the rotary hook 38; said rock-shaft TS 
and opener-finger 8) being disposed at Substan- . 
tially diametrically opposite sides of the thread 
carrier 50. The opener-finger 80 is adapted to 
engage a substantially straight edge 8 of a cam 
ear 82 extending outwardly from the thread-car 
rier 5 to overlie the rim of the rotary hook 38. 
The edge 8 of the thread-carrier cam-ear 82 
preferably extends substantially radially from 
the thread-carrier, thereby to minimize cramp 
ing of the thread-carrier in its bearing by the 
action of the opener-finger 8) and, further, to 
permit of reduction to a minimum of the requisite 
Stroke of the Opener-finger. 
The action of the tappet-arm E3 to oscillate 

the rock-shaft 5 is yieldingly opposed by a 
buffer-Spring 83 which bears upon the lower rock 
shaft arm is at the side thereof opposite to that 
engaged by the tappet-arm. The buffer-Spring 
83 is coiled about the reduced portion of a shoul 
dered stud 83 which is adjustably threaded into 
a lug 85 depending from the hook-bracket 42. 
The bUfer-Spring 33 therefore functionS tO im– 
part a return Oscillation to the rock-shaft 
upon retraction of the tappet-arm E3 from the 
rock-shaft arm 5. The return movement of the 
rock-shaft 6, under the action of the spring 83, 
is limited by a stop-screw 86 threaded into the 
top wall bracket 42 in position for engagement 
by the head of the rock-shaft ii. In this stop 
position of the rock-shaft 76, the opener-finger 
80 is spaced slightly from the cam-ear 82 at the 
time when the thread-carrier nose 52 has been 
returned into engagement With the throat-plate 
stop-lug 53. 
The other tappet-arm 4, carried by the slide 

bar 58, is positioned to engage an arm 8 adjust 
ably clamped upon the lower end of an opener 
finger rock-shaft, 88 to extend forwardly from 
said rock-shaft. The rock-shaft 88 is vertically 
journaled in the supporting bracket 42 for the 
irotary hock 33; Said rock-shaft. 88 having at its 
upper end a head 89 upon Which is adjustably 
secured an arm 9C provided at its free end. With 
an opener-finger 9. The opener-finger 9 is 
adapted to engage a Can-ear 92 extending from 
the thread-carrier 5 for the purpose of oscillat 
ing Said thread-carrier oppositely to the direction 
of rotation of the rotary hook S9. Similarly to 
the rock-shaft 8, the rock-shaft 88 is returned 
by a spring $3 to a stop-position determined by 
a screw 95 threaded into the bracket 42 for en 
gagement by the rock-shaft head 89. The open 
er mechanisms associated With the rotary hooks 
38 and 33 therefore correspond structurally as 
well as functionally. 
The hock-bracketS 12 are conventionally ad 

justable toward and from each other to acCOm 
modate different Spacings of the needles. Inas 
much as the mechanical openers associated with 
the two rotary hooks are carried by the respec 
tive hock-brackets, said openers are shifted With 
the rotary hooks upon adjustment of the latter. 
The side-bar 68 extends length Wise parallel to 
the paths of adjustment of the hook-brackets 42 
and, therefore, the tappet-arms 3 and may 
be adjusted upon the slide-bar 68 to accommodate 
different adjusted positions of the hook-brackets. 

In the operation of the machine illustrated in 
Figs. 1 to 6, inclusive, of the diraWingS, the ac 
tuating eccentric 58 imparts to the slide-bar 68 
endwise reciprocatory movements of a constant 
amplitude, regardless of different selected posi 
tions of the rotary hooks. The amplitude of 
inOVeinleinit. of the slide-bar 68 is greater than 75 
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necessary to actuate the mechanical openers, so 
that a fractional portion only of the movement 
of the slide-bar is effective. While, therefore, the 
eccentric 58 rotates at One half the Speed of ro 
tation of the rotary hooks, the opener-fingers 3 
and 9 have imparted thereto a minimum of 
properly timed movement requisite to perform 
their functions of Separating the thread-carrier 
stops for passage of the needle-thread loops. 

In the modified embodiment Gif the invention 
illustrated in FigS. 7 to 9, inclusive, of the draw 
ings, the bed-shaft 25 of the sewing machine 
likewise carries a primary actuating element 
which may be in the form of an eccentric 95 se 
cured upon the bed-shaft for rotation therewith. 
The eccentric 95 is embraced by a strap of a pit 
main 96 connected by a pivot-ScreW 97 to an up 
standing crank-arn S3 of an internediate ac 
tuator-member in the form of a rock-shaft 88. 
disposed substantially parallel to the bed-sinaft 
25 and betWeen said bed-shaft and the feed-ad 
vance rocker 34. The rock-shaft S9 is supported 
at its opposite ends by pintles it suitably Se 
cured in lugs 9 depending from the Work-Supe. 
port ). 
Suitably clamped upon the rock-shaft 39 for 

individual adjustinent end Wise of said rock-shaft 
are the split-hubs of two actuating elements corn 
prising Craiak-arms 2 and 3 depending fron 
the rock-shaft 33. The crank-arn E2 is piy. 
otally connected, preferably by a ball-joint, to 
Oile end cf a short link 4. The cpposite end 
of the link 4 is similarly connected to a crank 
arin 35 clamped upon the lower end of an open 
er-finger rock-Shaft G. The rock-Shaft i is 
vertically journaled ilin a, hook-bracket 2" and, 
at its upper end, Carries an opener-airn e. 
The openet-arm f8 is similar to the opener-arms 
8 and 9; hereinbefore described and operates 

in a sinilar nanner to OScillate the thread-car. 
rier 5 of the rotary hook 38. 
"The rock-shaft crank-arm - i933 is like'Xvise piv 

iotally connected by a link í 89 to an airm. If I 0; 
clamped upon the lower eind of a rock-shaft éé4; 
the link 9 being longer than the link É, in 
aSnuch as the rock-shafts 6 and are dis. 
pOSed at OppCSite sides of a vertical plane coin 
taining the axes of rotation of the two hook 
shafts . At its upper endi, the rock-shaft i 
carries an opener-arm 2 associated with the 
rotary hook 39 for oscillating the thread-carrier 
5 thereof. 
AS in the first described form of the improve 

Iilent, the modified construction provides a sim 
ple train of connections with a single rotary 
actuating element for operating mechanical 
Openers a SSCCiated With two rotary hooks adjust 
able relatively to each other; the openers being 
effective to OScillate the respective thread-car 
riers Once oinly for two rotations of te rotary 
hooks. 
Having thus set forth the nature of the in 

Vention. What I claim herein is: 
l. In a sewing machine having stitch-forming 

mechanism including a plurality of rotary loop 
takers, thread-carriers journaled in and re 
Strained against rotation with said loop-takers, 
and a, plurality of mechanical-openers for oscil 
lating said thread-carriers in directions opposite 
to the directions of rotation of said loop-takers, 
the improvement which consists in the provision 
of a rotary actuating eccentric, an actuator 
Inenber common to said mechanical-openers, 
means for Operating said actuator-member from 
Said eccentric, and means including a plurality 
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ment of said opener-finger under the action of 
said spring, an actuating eccentric carried by 
said rotary shaft, and operative connections With 
said eccentric for actuating Said tappet-arin. 

9. Loop-taker mechanism for sewing machines 
comprising, in combination, a rotary actuating 
shaft, a rotary loop-taker performing a plurality 
of rotations for each rotation of said shaft, a 
thread-carrier icurialed in and restrained 
against rotation With Said OOp-taker, an actu 
atting eccentric carried by said shaft, a pitman 
having a strap embracing Said eccentiic, a re 
ciprocatory tappet-arm connected for actuation 
by said pitman, a vibratory opener-finger Oper 
able to engage and OSciliate said thread-cariier, 
and connections including an arrin disposed for 
intermittent engagement by Said tappet-arrin for 
Vibrating Said opener-finger. 

10. In a sewing machine having a rotary actu 
atting shaft, a loop-taker supporting bracket 2: 
mounted for adjustment lengthWise of Said shaft, 
a loop-taker journalled in said bracket for rota 
tion about an axis substantially normal to said 
shaft, driving connections with said shaft for 
rotating said loop-taker a plurality of times for 
each rotation of Said Shaft, a thread-carrier jour 
nailed in and restrained against rotation with 
Said loop--taker, and a thread-carrier engaging 
opener-finger for periodically Oscillating said 
thread-carrier oppositely to the direction of rota- 3 
tion of the loop-taker, the improvement which 
consists in the provision of an actuator-member 
lengthWise disposed substantially parallel to said 
shaft, connections with said shaft for operating 
said actuator-member, and means for actuating 
said opener-finger from said actuator-member 
including an actuating element mounted upon 
said actuator-member for adjustment length 
Wise thereof. 

11. In a sewing machine having a rotary actu 
ating shaft, a plurality of loop-taker supporting 
bracketS mounted for adjustment relatively to 
each other lengthWise of Said shaft, loop-takers 
journaled in Said brackets for rotation about 
axes substantially normal to said shaft, driving 
connections with said shaft for rotating each of 
Said loop-takers a plurality of times for each 
rotation of Said shaft, thread-carriers journaled 
in and restrained against rotation. With the re 
spective loop-takers, opener-fingers 
Supported upon the respective brackets for vibra 
tion about axes substantially parallel to the 
rotation-axes of said loop-takers, said opener 
fingers being disposed to engage and to oscillate 
the respective thread-carriers oppositely to the 
directions of rotation of the loop-takers, the im 
provement which consists in the provision of an 
actuator-member lengthWise disposed substan 
tially parallel to said shaft, an actuating eccen 
tric carried by said shaft, a pitman connected 

pivotally ' 
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to operate said actuator-member from Said ec 
centric, a plurality of actuating arms carried by 
said actuator-member for adjustment relatively 
to each other lengthwise of said actuator-men 
ber, and means for operating said opener-fingers 
from Said actuating arms. 

12. In a sewing machine having a rotary actu 
ating shaft, a plurality of loop-taker supporting 
brackets mounted for adjustment relative to each 
other lengthwise of said shaft, loop-takers jour 
naled in said brackets for rotation about axes 
substantially normal to said shaft, diriVing con 
nections with said shaft for rotating each of 
said loop-takers a plurality of times for each 
rotation of said shaft, thread-carriers journaled 
in and restrained against rotation with the re 
spective loop-takers, opener-fingers pivotally 
supported upon the respective brackets for Vibra 
tion about axes substantially parallel to the rota 
tion-axes of said loop-takers, said opener-fingers 
being disposed to engage and to oscillate the 
respective thread-carriers oppositely to the di 
rections of rotation of the loop-takers, the im 
provement which consists in the provision of an 
actuator-bar lengthwise disposed Substantially 
parallel to said shaft, means for endwise recip 
rocating said actuator-bar from said shaft, a 
plurality of tappet-arms carried by said actu 
ator-bar for adjustment relative to each other 
lengthwise of the actuator-bar, and tappet-en 
gaged arms supported for vibratory movements 
With the respective opener-fingers. 

13. În a sewing machine having a rotary actu 
ating shaft, a plurality of loop-taker supporting 
brackets mounted for adjustment relatively to 
each other lengthwise of said shaft, loop-takers 
journaled in said brackets for rotation about 
axes substantially normal to said shaft, driving 
connections with said shaft for rotating each of 
said loop-takers a plurality of times for each 
rotation of said shaft, thread-carriers journaled 
in and restrained against rotation With the re 
spective loop-takers, opener-fingers pivotally 
supported upon the respective brackets for vi 
bration about axes substantially parallel to the 
rotation-axes of said loop-takers, said opener 
fingers being disposed to engage and to oscillate 
the respective thread-carriers oppositely to the 
directions of rotation of the loop-takers, the im 
provement which consists in the provision of a 
rock-shaft lengthwise disposed Substantially 
parallel to said shaft, a rotary eccentric carried 
by Said shaft, means for actuating said rock 
shaft from said eccentric, a plurality of crank 
arms carried by said rock-shaft for adjustment 
relatively to each other lengthwise of the rock 
shaft, and separate Operative connections for 
Vibrating the respective opener-fingers from said 
crank-arms. 

FRANK. PARRY. 


