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To a% Uhony z 7nay concern: 
Beit known that I,FRANCIS H. RICHARDS, 

a Citizen of the United States,residing at 
Hartford,intheoounty of Hartford and State 
of Connecticut, have invented certain new 
and useful Improvements in Sewing-Ma 
Chines,0f Which the folloWingis a specifica 
tiOn. 
This invention appertains to sewing-ma 

Chines of that class having means for actu 
ating a reCiprOCatOry needle and a reVOluble 
loop-taker,and relates more particularly to 
improved means for efecting a peculiar ma 
nipulation of and for protecting the loop 
forming thread during the operation of sew 
1ng. 
The Object of my present invention is, 

Drimarily,to prOVide,ina sewing-machine of 
the Glass specified,arevolubleloop-takerand 
a reciprocatOry needle,COnstruCted,COm 
bined,and COacting to form,draW Out,and 
draw up successive loops without unneces 
sarily chafing the thread or subjecting the 
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Same to injurious strains,and especially to 
do this,first,by carrying the needle-thread 
or running-thread through the fabric and 
then below the fabric in a sinuous or spiral 
path,to form a first loop having the bight 
thereof at One side the perpendioular plane 
of and at right angles to the Sewing-line; 
SeCOnd,Carrying thislOOp arOund tOinGlose a 
second orlowerthread;third,advancingthe 
forWard or running end of this loop and Car 
rying the Samedownwardthroughthe fabric 
and below Said fabric in a sinuous path,to 
form a Second loop havingits bight at One 
Sidethe perpendicular plane Of and at right 
angles to the SeWing-line; fourth,Carrying 
the running end or forward portion 0f this 
Second loop to one side and out of the path 
of movement of the rearward portion of Said 
loop;fifth,Carrying one portion of Said loop 
upWard and past the Other pOrtiOn Of Said 
loop with a minimum frictional resistance, 
and,sixth,draWing Out this seCOnd loop,t0 
thereby take up the first loop and complete 
the first 8titCh. ,?° - 
Anotherobject ofmyinventionistOfurnish 

a needle of improved construction adapted 
foruse in Connection Witha revoluble multi 

Glass specified,and having means whereby 
the loop-forming portion of the running 
thread is engaged and is Carried downWard 
through the fabric in a Spiral path to form a 
loop,and wherebysaid portion is practicaly 
housedandTrotected duringthe operation of 
forming the loop,and also haVing means for 
holdingoneend of the loop out of thepath of 
movement of the Opposite end of said loop, 
to prevent rubbing contact between theloop 
endswhen Saidends passeachotherin draw 
ing Out the lOOp. 
InthedrawingsaCCOmpanyingand forming 

part of this Specification,Figure 1 is a front 
eleYation,partlyin Section,Ofa portionofthe 
Operative mechanism of a Sewing-machine 
having a revoluble multihook loop-taker 
and a reciproCatoryneedle-bar and embody 
ing my present imprOVementS. Fig.2 is a 
rear view,on an exaggerated Scale, of the 
needle whigh Constitutes One of the essential 
features of my present invention,Fig,3is 
a Side View of Said needle as Seen frOm the 
right hand,Fig.2. Fig.4 isa Cross-Sectional 
view of the needle,taken in dotted line a a, 
Fig,2,and looking dOWnWardin Said figure. 
Fig,5is a similar Gross-sectional View of the 
needle,takenin line b b,Fig.2. Fig. 6 is a 
similar Cross-sectional view of the needle, 
takenin dotted line C C,Fig,2. Fig,7is a 
Similar Cross-Sectional View of the needle, 
taken in dotted line d d,Fig.2. Fig.8 is a 
Similar CrOSS-Sectional View Of the needle, 
taken in dotted line e e,Fig,2. Fig,9 is 
an end View Of the needle as Seen frOm the 
under Side in Fig,3. Fig.10is a side eleva 
tion,on a relatively Small scale,Of that por 
tion Of a SeWing-maChine meChanism Which 
directly controlsthepeculiarmanipulation of 
thethreadinforming,drawing out,anddraw 
ingup aloop duringthe Operationsofinaugu 
rating and Completing a stitCh. 
shOWS a reVOluble multihOOk lOOp-taker,a 
portion of myimproved reciprocatory needle 
on an exaggerated scale,a piece of fabrie 
being operated upon,a portion of thethrOat 
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This figure 

95 

plate in dotted lines Which Supports the fab 
ric,and the upper and lower threads,Said 
figure being intended toillustrate the first 
step orthefirst positionsof theabove-named hook loop-taker in seWing-maGhines of the Darts in the Operation Of forming a 100p after 
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oneormoreloopshave beenformedand drawn 
upto complete one or morestitches,Inthis 
figure,whichillustrates what Wil be herein 
aftertermedthe*first°positionofthethread 
manipulatingmechanism,theneedleisshown 
withits eye just passing through the fabric 
andascarryingtheforwardordrawing end of 
the precedingloop throughthe fabrio to form 
the next Succeeding lOOp,the preCedingloop 
beingshOWnashavingbeen Carriedaboutone 
halfWayaround theloop-takerandashaving 
been fully drawn Out and in position to be 
taken up bythe draWing end of Said loop, 
which Constitutes the stitch-forming portion 
of the next Succeedingloop. Fig.1lisa Sec 
tional rear View Of a portion of the needle, 
needle-thread,and fabric On an abnormally 
1arge Scale,as seen from the left hand,Fig. 
12,and shOWS Said needle and needle-thread 
in the first positions thereOf,illustrated in 
Fig.10,thelooped portion ofthe thread being 
brokenaway,Fig.12isa Sectionalsideview 
of a portion ofthe needle,needle-thread,and 
fabrio On the Same 8Cale a8 and a8 SeenfrOIn 
theright-handendinFig.11,Saidfigureshow 
ing the parts in the first position,illustrated 
in Fig,10,and alsO Showing a portion of the 
drawn-Out loop. Fig,13is a Sectional plan 
View ofthe needle,needle-thread,and fabric, 
taken in dotted line11,Tig.11. Fig,14isa 
side View Similarto Fig,10,and shows the 
Same partsin their *8econd°0r slightly-ad 
vanced positions,the needle in this instance 
having advancedthe drawing end of the pre 
Ceding 100p a Short distancethroughthefab 
ric. Tig,15is a Sectional rear View similar 
to Fig.11,and sh0Ws the Salhe parts in po 
sitions Corresponding to the positions of like 
parts illustrated in Eig,14. Fig.16is a See 
tional Side elevation Similar to Fig,12,and 
shows the Samepartsinpositions correspond 
ing to positions of like parts illustrated in 
Fig.14. Fig.17is a Sectional plan view of 
the parts illustrated in Fig.16,said section 
being taken in dotted line 22,Said Fig,16. 
Fig.18is a side view similarto Figs.10 and 
14,andshowsthe8amepartsintheir*third° 
Orfurther adVanCed pOSitions,the needle in 
thisinstance having completeditsdownward 
Stroke and having Carriedthe drawing end of 
the preceding loop in a sinuous path the re 
quired distance forformingthe next 8ucceed 
ingloop,with the bightthereofatonesidethe 
perpendicularplane Ofthe sewing-line. Fig, 
19isarearview,similarto Figs.11and15,and 
ShOWSthe Same partsinpositions Correspond 
ingto the positions of like parts illustrated 
in Fig,18, Fig,20is a Side view similar to 
Figs.12 and16,and shows the8ame partsin 
positions corresponding to the positions of 
like partsillustratedin Fig,18,Fig.21isa 
sectionalplanview of the partsillustratedin 
Fig. 20,Said Section being taken in dotted 
line 33,said Fig,20 Fig.22is a sideview, 
Similarto Figs.10,14,and 18,and shows the 
Same parts in their *fourth°positions,orin 
the positions which theyoccupyuponthein 
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augurationoftheupwardstroke oftheneedle, 
the needle in this instance being shown as 
having mOVed upWard a ShOrt distanCe and 
a loop having been formed thereby and left 
in position to be engaged by a hOOk Of the 
loop-taker,andthehookof the loop-takerbe 
ing Showninthepositionit 0cCupiesjustpre 
paratory to engaging Said lOOp. Fig.23is 8 
rear view,similarto Figs.11,15,and 19,and 
shows thesame partsinpositionsCorreSpond 
ing tothepositions oflikepartsillustratedin 
Fig.22. Fig.24isa rearview,similarto Figs. 
12,16,and20,andshowsthe Samepartsin p0 
sitions Corre8ponding to the p0sitions Of like 
Dartsillustratedin Fig.22. Fig.25is a SeC 
tional plan view of the Darts illustrated in 
Fig.24,said section being taken in dotted 
1ine44,Said Fig.24. Fig.26is a SidevieW, 
similar to Figs,10,14,18,and 22,and ShOW8 
the Same parts in their *fifth°positions,or 
in the positions they Occupy during the as 
cending movement of the needle and when 
the newly-formed loop is engaged by a hook 
oftheloop-taker,and theinauguration Of the 
drawing up of the preceding loop is efected 
bythepartialdraWing Out of the runningend 
of Said loop by the hook of the loop-taker. 
Fig.27is asectionalsideview,similart0 Figs. 
12,16,20,and 24,and ShoWSthe Same parts, 
together with a portion of the loop-taker,in 
positions corresponding to the positions of 
like partsillustrated in Fig,26,Said figure 
Showing a portion of the newly-made loop as 
thrown into the threading-groove orprotect 
ing-groove of the needle by the adVancing 
movement of the loop-taker and at One Side 
and Out of the path Of movement of the Other 
portion of Said loop and in position to per 
mit the free passage of Said loop portions 
without relativelyfrictional contact,Fig,28 
is a front view showing the partsillustrated 
in Fig,27,as seen from the right hand in 
Said figure,and showing Said parts in posi 
tions Corresponding to the positions of like 
partsillustratedin Fig.26. Fig.29is a seo 
tionalplanviewofthepartsillustratedinFig. 
27,Said figure beingtakenin dotted line 55, 
Fig.27. Fig.30isa sideview,Similarto Figs. 
10,14,18,22,and 26,Showing the Same parts 
in their *sixth° positions,Or in the posi 
tionsthey OCCupy duringtheascending move 
ment of the needle,when the newly-formed 
lOOp ha8 been Carried bythe hook oftheloop 
taker a ShOrt distance around SaidlOOp-taker 
and When the Dreceding loop has been par 
tially drawn up andaroundthelowerthread, 
the two end portions of the newly-formed 
lOOp in this instance being in the positions 
they OCCmpy just preparatory to passing One 
another. Fig.31 is a side view similar to 
Figs.12,16,20,and 24,and Shows the Same 
parts in positions Correspondingto the posi 
tionsoflike partsillustratedin Fig.30. Fig, 
32 is a front view similar to Fig,28,and 
ShOWS the Same parts,with the exception of 
the l00p-taker,in positions Correspondingto 
the positions of like partsillustratedin Fig, 
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30. Fig,33 is a Sectional plan view of the 
partsilustratedin Fig.31,Saidsectionbeing 
takenindotted line 66,Said Fig,31. Fig.34 
is a Side View Similar to Figs.10,14,18,22, 
26,and 30,Showing the same partsin their 
*seventh°positions,0rinthepositionsthey 
0CCupy When the Shuttle has further ad 
Vancedandtheneedle hasbeen elevatedsufi 
cientlyto bring the two end portions of the 
newly-formed loop into alinementandin po 
Sition to pass each other. Fig,35is a side 
view similar to Figs.12,16,20,24,and 31, 
and Shows the Same partsin positions corre 
SpOnding tO the positions of like partsillus 
tratedin Fig.34. Fig.36isa frontviewsimi 
1arto Fig.32,andshows thesamepartsin po 
sitions CorreSpondingto the positions of like 
partsilustratedin Fig,34,Fig.37is a seo 
tional plan view of the parts iTlustrated in Fig.35,Saidsegtionbeingtakenindottedline 
77,Fig.35. Fig,38illustratesinsideview 
the"eighth°orthenextsucceedingadvanced 
positions of the parts shownin Figs.10,14, 
18,22,26,30,and 34,the needle in this in 
Stance haVing pa8Sed in its aScending move 
ment throughthefabric and out from juxta 
positionwith thenewly-formed loop,Said fig 
ure showing the opposite ends of the loop at 
their passing positions,the new loop having 
been Carried farther around the loop-taker 
and the preceding loop having been drawn 
up Correspondingly. Fig,39 is a side view 
similarto Figs.31 and 35,8howingthe Same 
parts in p0sitions c0rrespondingto the posi 
tionsof likepartsillustratedin Fig.38. Fig. 
40is a front View similarto Figs.32 and 36, 
ShOWing the Same parts in positions Corre 
Sponding to the positions of like partsillus 
trated in Fig.38. Fig.41 is a Sectional plan 
View of the partsillustratedin Fig,39,said 
Sectionbeingtakenindottedline88,Fig.39; 
andFig.42illustratesinsideviewthe"ninth° 
Ornext8uCCeedingp0Sitionofthepart8ShOWn 
in Figs.10,14,18,22,26,30,34,and 38,Said 
figure showing the positions of Said parts 
when the newly-formed loop is in its fuly 
drawn-out position and when the succeeding 
loop has beendrawn uptautaroundthe lower 
threadto complete a stitch,theneedle inthis 
instance being on the de8cent, 

Similar Characters designate like parts in 
allthe figures ofthe drawings. 

In the drawings OnlySO much of the Opera 
tive mechanism of the sewing-machine is 
shown a8 is necessary to illustrate the ap 
plication and mode of Operation of myim 
prOVements,themeChanismshoWnbeingOnly 
that Whichis required for efecting the con 
Cert Of action of theshuttleand needleneces 
Sary_to.the_peculiar manipulation of the 
needle-thread duringthe operationofsewing, 
as will be hereinafterfully deseribed. 
Briefy Stated,the sewing-machine illu8 

trated in the drawings comprisesthe frame 
Work,(shownin dotted lines,Fig.1,and des 
ignated by F,andwhieh may be ofany suit- - 

able Construction for Carrying the operative 
meChanism of the maChine;)a throat-plate 3 
for supporting the fabrio being stitched;a 
Vertically-reciprocating needle-bar N,carry 
ing the needle N' at the lowerend thereof;a 
horizontally-disposed needle-bar-actuating 
Shaft D,journaledinsuitable bearingsinthe 
framework F,andoperativelyconnectedwith 
the needle-bar; a revoluble multihook loop takerS,peripherally Supportedataninclina 
tion to the path of movement of and below theneedle-bar,preferablybymeansofperiph 
erally-disposedtrack-rolls27,carried bysuit 
ablestudsorcarriersconnectedwithabracket Constitutingapartofthemachine,(saidtrack 
rolsandbracketbeingshownindottedlines;) 
a hOrizontaly-disposed loop-taker-actuating 
shaft D',the axis of Which is inclined rela 
tivelyto the axis of the shuttle;a revoluble 
driver H,Carried bythe shaft D'in position 
and adapted for engaging and rotating the 
loop-taker; anintermediate orverticalshaft 
D",operatiyely gonnegting the needle-bar 
actuating Shaft D and loop-taker-actuating 
Shaft D';a train ofgears E,operatively and 
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directly Connectingtheintermediate shaft D° 
and needle-bar-actuatingshaft D;a train of 
gears E,operativelyand directly connecting 
theintermediate shaft D°andtheloop-taker 
actuating shaft D'; a feed-lever 51,pivotally 
Supported forverticaland horizontal oscilla 
tions,and Carrying a feed-dog 50 at one end 
thereOfintermediatetOthe8huttleandneedle 
bar; a feed-lever-actuating eam carried by 
theintermediate shaft andin operative con 
nection with Said feed-lever,and a presser 
foot 39,all of which elements,with the ex 
Ception of the needle,which will be herein 
after described,may be Substantially the 
SameasthelikeelementsShownanddeSpribed 
in my prior application,Serial No.531,931, 
filed December15,1894,to which reference 
may be had. 
As a meansfor manipulatingthe threadin 

the peculiar manner hereinbefore noted to 
form,draW Out,and draW up the loop With 
out chafing or Subjecting the thread to in 
jurious Strains I have provided a reVoluble 
multihookloop-takerS,areciprocatoryneedle 
N' of peCuliar COnstruCtion,and means for 
impartingto Saidloop-taker and needle com 
parative movementsofpredeterminedveloci 
ties;and for the purpose8 Of my present in 
Vention I have Shown the loop-taker and 
needle so Organized.as_to have comparative 
movements of relatively-Varying velocities, 
theratio of whichis as twois to three. 
Myimproved needle N',which may be of 

any Suitable Size,i8 not Only Constructed to positivelyCarrytheneedle-threadorthedraw 
ingend of a pregedingloop,as the case may 
be,through the fabrio in a Spiral path with 
Out practically any motion of the needle 
thread throughthe eye of the needle,butis 
also Constructed to act in COncert with the 
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theneedleandinsubstantialparalelismwith, 
the axis of the needle,and also in a vertical, 
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rotation of Said loop-taker or at a certain 
stage in the operation of drawing up a first 
1oop L and drawing out asecond Ioop as L', 
to Cause the two ends of the Sec0nd loop t0 
freely pass each other with the minimum 
frictional resistance duringthe ascent of the 
needle,as Will be hereinafter more fully de 
Scribed, - - 

Forthe purpose of efecting the peguliar 
manipulation of the thread wherebythe re 
Sults hereinbefore Set forth are attained the 
needleN',which hasthe usualneedle-eye10, 
and WhiGh alSO has the usual needle-thread 
grooye12,extendingfrom theneedle-eyeup 
Wardin parallelism with and at one side the 
axis of the needle,has formedin the periph erythereOf a Spiral gr00ve,(designatedina 
generalwaybyG,)whichfor conveniencewill 
be hereinaftertermedthe *traverse-groove° 
or*thread-carrying°groove. Thistraverse-| 
groove Gis hereinshown extendingfromthe 
upperpart oftheneedle-eye10,atthatside of 
Said eye opposite thatinto whichtheneedle 
thread grgove12 is merged,upward and 
transversely of the needle in a spiral diree-, 
tion,as shown at 18,and terminates at its upper end,preferably,in a relatively.short 
Straight portion 14 at the rearward side of 

plane relativelyto the sewing-line S' of the 
? (Shown most clearlyin Figs.21 and 
25? 
eontrols the movement and position of the 
threadin its passage through the fabric and 
during the Operation of forming the loop. 
The gurvature and degree of spirality of the 
Spiral groove G Will of Course be proportion 
ate to the size and length of the needle and 
to the length of its stroke relatively to the 
fabric and tothe loop-taker of the machine. 
As will be seen byreference to the opera 

tive Views 12,13,16,17,20,21,24,and 25, 
which are a Series of successive groups of figuresillustratingsuccessivepositionsofthe 
needle N"informinga loop,the loop-forming 
portion 20 of the thread,which portion in 
these figuresis Shown as the drawing-thread 
of the s0-Caled *first°100pL,isengaged by 
the Walls18 and 18 of the spiral traverse 
groove as the needle descends through the 
fabricC,iscarrieddownwardtherebythrough, 
the fabric and in a path coinoiding with a 
Spiral plane of Said groove without any ma 
terial motion throughthe eye of the needle,| 
andisprotected duringsaiddownward move 
ment bythe Walls of Said groove,whichprac 
ticalyinCase Said drawing-thread,this por 
tion 20 of thethread during the formation 
of the SO-Called *second°100p L'therefrom 
1ying between the outeredges of the walls of 
the spiral.groove and the axis of the needle, 
so that Said thread will meet with butlittle 
resistanCe in paSSing through the fabric,ow 

Thisspiraltraverse-groove G positively 

ary-linesof theperforation(designatedbyP) 
made in the fahric bythe needle,as will be 
readily understood by a eomparison of the 
seyeral.figures referred tointhis paragraph. 
Forthe purp0se of enlarging the perfora 

|tion Pjustprecedingthe withdrawing Orthe 
upward movement of the needle,to furnish 
spaceto aceommodate and facilitäte the free movementoftheoppositeendsoftheso-called 
*second°100p after the loop has been en 
gagedbytheloop-takerandtheneedleisonits 
return or upward moyement,the_needle N4 
has,neartheupperendofthe spiralportion13 
of the groove G and between the upper and 
1ower ends of Saidgroove and in juxtaposi 
tionto thestraightportion14 of SaidgrOOVe 
anexpanding-Wedge,(designatedinageneral 
way byW,)whighwedgeis,forconvenienge, 
shown as an enlargement concentrie to the 
axis of the needle and having a c0nicaly 
tapered lower end,which merges into the 
1owerportion ofsaidneedle,aswilbereadily 
understood by reference to Figs.2 and 3 of 
the drawings. - 
The wedge or expander_15isso located 8s 

to enter and just pass through the fabric 
when the needle is in its lowest position,as 
illustratedin Figs.19and200fthe drawings, 
and Saidwedgewil.in practice,hayeitsfull 
workingface15,which constitutesthe wedge 
proper,in alinement with the lower end of 
the Spiralgr00Ve,as ShOWn in Fig,30fthe 
drawings,so that when the needle is with 
drawn there shall be a fulspage_formedin 
the fabrio on the outer side of the needle, 
through whioh the thread may be readily 
drawn. This operation.of withdrawing the 
wedge 15from the fabrio takes place after 
the needle has descended to its lowest posi 
tion,asshownin Fig.20,and has beenmoved 
throughashortdistance ofitsupwardstroke, 
or to the position shown in Figs.27,28,and 
29. This movement of the needle draws the 
wedge,as before stated,out of the fabrie, 
forms a perforation of relatively large area 
in Said fabric to provide a space for the free 
movement of the thread at the side of the 
point of the needle,and at the Same time 
formstheso-Called*second,°loopWhichis at 
this stage in the operation engaged by the 
hook e of the loop-taker S,this l00p-taker 
having,usualy,threeequidistantly-disposed 
peripheral hooks,whigh are designated by 
e,f, and 9,respectively. 

It willbeunderstoodthat theworkingface 
15 of the wedge2b might be concentrie to the 
axis of the needle and extend overthe front 
face Only of Said needle. - - 

In Sewing bythe peculiar method earried 
Out bythesewing-machinemeChanism herein 
described theinnerendportion21 of the new 
or Second loop L' orthat portion of the loop 
Contiguousto that end of the loop Which ex 
tends through the eye of the needle,whigh 

*gto the faet that 8 spaceis proyided for portion_will,for convenience be hereinafter 
themOVementofthethreadwithinthebound-?referred to asthe *needle side° of the loop, 
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wil.duringthe asgending movement of the 
needle,be necessarilydraWnunderthe Opp0 
site or Outer end portion 200f Said loop,0r 

25 

that portion of the loop COntiguous to that 
end of the loop Which passes OVer from the 
first loop Lthroughthe perforation Pin the 
fabric,to form Said Secondloop L',and Whigh 
*impinges°thefabric,Which portion 20will 
behereinafterreferredt0asthe *fabric Side° 
of the loop. Consequentlyif means are not 
providedfortheprotection of theneedleside 
21 of the loop during this Operation Said 
needle side 21 Will be tightly impinged be 
tween the Outer face Of the needle and the 
fabrio side of saidloop,8aid fabric side 20of 
the loop being foreibly drawn against the 
needleside 21 of the loop,which Yould in 
Consequence Subjectthe fabric 8ide and nee 
dle side of the loop to relativelygreat frio 
tionalresistance,therebyincreasing the ten 
sile strain upon the thread,and,in praGtioe, 
frequently Causinga breaking ofsaidthread. 
Forthe purpose of protecting the needle 

side oftheloopandthefabrio side of the loop 
against injurious frictional contact during 
the operation of drawing the needle side 21 
oftheloopLupwardand pastthefabrio side 
20 of said loop the needleis provided at one 
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side thereof with an inclined channel or threadway16,whichextendsfromtheneedle-| 
eye 10 downward and sideWise to the front 
face of said needle,and in a direction corre 
Spondingto the plane of the needle side 21 Of 
the loop When SaidlOOp ha8 been engaged by | 
and Carried partly around the loop-taker? 
thatis,whensaid loop has arrived at the po 
sitionilustratedin Figs.27,31,and 35,This 
inclined Ghannel or threadWay16 is made Of 
Suitable depth and proportion for reGeiving 
and for practicalyincasing the needle side 
21 of the loop L',whichisin juxtaposition to 
the eye of the needle,and forprotecting that 
Dortion21 asthe Sameisdrawnupward past 
the fabric side 20of Said loop duringthe up 
ward stroke of the needle,80thatthe portion 20,inpassingdownward Overthe needle-eye, 
asthe loop L'is draWn Out bythe lOOp-taker, 
isnot Obstructed bythe portion 21,Whichlies inthechannel16oftheneedle,asmostclearly 
illustratedin Figs.27,31,and35,but,0nthe 
contrary,rides over theneedle side21 of the 
1oop uponthe Outsideface ofthe needle With 
0utinjuriouscontact withSaid needle side 21 
Of Said lOOp.? - - 
As will be understood by a eomparison.of 

the figures above referred to,this peculiar manipulationoftheneedle-sideportion21and 
fabrio-side portion 200f the loop is directly 
dependent upon a concert of action for a 
definitelengthoftime betweentherevolying 
10op-takerSand the reciprocatingneedle N', 
asthedrawingup oftheso-called"frst°loop 
L,thedrawingout of the so-called *second° 
1oop L',and the peculiarmanipulation of the 
two portions20and21 of the so-called *seg 
ond°1oop relativelyto each other to facili 

tate the passage of one portion bythe other 
DOrtion without injurious frictional resist 
anCe are due to the conjoint action of the 
100p-taker and the needle. 
AS Will be underst00d by a comparison of 

Figs.22 t041,inolusive,ofthe drawings,the 
C0óperation oftheloop-takerSandtheneedle 
N"takesplace inthefollowingmanner: Dur 
ing the asCending movement of the needle, 
and Whentheneedle hasreached theposition 
relativelyto theloop-takerillustratedin Fig. 
22,the h00k e engagesthe bight of the loop 
Which has been formed and Carries the bight 
Of Said loop downward and forward fromthe positionshownin Fig.22tothepositionshown 
in Fig,27. At this point in the advancing 
mOVement of the hook e/the loopis,owingto 
the intersecting relation betweenthepath of 
mOVement oftheneedleandthepathofmove 
ment of the loop-taker,Carried inward rela 
tivelyto the path of movement of the needle, 
Whighforcesthe needle-side portion21 ofthe 
loop into the Channel orthreadway16of said 
needle and out of the path of movement of 
thefabric-side portion200fsaid loop. Acon 
tinued upWard movement of the needlefrom 
the position shown in Fig,27to the position 
Shown in Fig.39 and a continued advancing 
Imovement of the hook e from the position 
shown inFig.26tothe positionshowninFig, 
38 Carries these two portions 20 and 21 past 
each other With a minimum frictional resist 
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anCe and Without the logking Of One portiOn, 
of the loop fromthe other. - 

In practice the loop-taker S Will be Sup 
ported SO that the path of movement Of the 
hooksthereof Wilintersect the path ofmove 
ment of the needle,as before stated,and the 
needle N'will be fixed in the needle-barwith 
the threadway16 at the outer Side of Said 
needle and adjoiningtheinnerface of a loop 
engaging hook when Said hookis in a pOsi 
tion to engage a loop of the needle-thread. 
Thusit will be seen that duringthe rotation 
of a hookfrom the position Shown in Fig,32 
to the positionshownin Fig,42 the bight of 
the loop will be carried downward by the 
hook,and simultaneously Carried SideWise 
from a point at the outer side to a point at 
the inner side of the path of movement Of 
the needle,Thisnecessarily Causesthe nee 
dle-side portion21 of the loop to be Carried 
laterallyinto thethreadway16of the needle, 
which at this periodin the advaneing of the 
hookisin positionforreceiving Said needle 
side portion 21 of Said loop. - 
Having thus deseribed my invention,I 

Claim? 
1. In a Sewing-machine,a loop-forming 

Imechanism comprehending a reciprocatory 
eye-pointed needle having an eXpanding 
wedge;oombinedwithloop-taker meghanism 
comprehendinga revolublel00p-takerhaving 
aperipheralloop-engagingh00k; and needle 
and loop-taker actuating mechanism for ef 
fecting a downward paSSage of the needle 
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Wedge into,and an upward passage of the 
needle-wedge out of,the fabric,immediately 
preceding the engagement of the loop of the 
needle-thread bythe hook of the loop-taker, 
andtimed to efectanengagement ofthe hook 
of the loop-taker with the loop immediately 
8ucceedingthe withdrawalof thewedge from 
the fabric,Wherebytheneedle-openinginthe 
fabricis eXpandedimmediatelyprecedingthe 
drawing Out of the loop bythe loop-taker, 
and the free mOVement of the needle-thread 
is facilitated. 

2. InaseWing-machine,loop-formingmeCh 
aniSm COmprehending a reciprocatory eye 
pointed needle having a traverse-groove ex 
tending upward fromthe eye of the needlein 
a Spiralpath,andadapted,duringthedescent 
Of the needle,for receiving and Carrying the 
fabrio side of the needle-thread laterally of thesewing-lineanddownwardinaspiralpath 
through the fabric to inaugurate the forma 
tion of theloop; als0 havingathread-reCeiv 
ing Channelat oneside thereof Whichextends 
downWardfrom theneedle-eyeinaninclined 
path,and is adapted for receiving and hold 
ingtheneedleside of theloop outof thepath 
of movement of the fabrio side of Said loop 
during the a8Cent of the needle; and also 
haVing a lateraly-projecting wedge located 
betWeen the upper and lower ends of the 
traVerse-grOOVe and adapted for eXpanding 
the needle-Opening in the fabric during the 
deSCent of the needle;in combination with 
COöperating loop-taker meChanism compre 
hending a reVOluble loop-taker Supported 
with the plane Of its peripheryintersecting 
the path of movement oftheneedle,and hav 
ing a hO0k for engaging the loop,and for 80 
Carrying the Same lateraly of the path of 
mOVement Of the needle as to draw the nee 
dle Side of Said100p Out of the path of move 
ment of the fabrie Side of Said loop andinto 
the_thread-receiying channel of the needle, 
While the needle-eye is below the fabrio side 
Of the lOOp; and needle and loop-taker actu 
ating neehanism forefectingsuchtimingin 
the relative movements of the needle and 
19Op-taker as to Carrythe wedge portion of 
the needle into and Out of the fabric imme 
diatelypregedingthe engagement of theloop 
by the hO0k of the loop-taker,and So asto 
efeCt an engagement of Said hook with the 
lOOp immediatelysucceeding the withdrawal 
O?thewedgefromthefabricandimmediately 
aftertheneedleside of theloop has beencar riedint0thethread-receivingchannel,where 
by the needle-opening in the fabrio is ex 
panded.immediately preceding the drawing 
Out Of the loop bythe loop-taker,to facilitate 
the freedraWing-Out movement oftheneedle 
thread_and the needleside of theloopispro 
tected during the a8cent of the needle. 

3. InaseWing-maChine,loop-formingmech 
anism Comprehending a reciprocatory eye 
pointed needle having a traverse-groove ex 
tending upWardfrom the eye oftheneedlein 
a Spiral path, and adapted,during the de-| 

scent of theneedle throughthefabrie,for re 
ceiving and carrying the needle-thread later 
aly of the seWing-line and downward in a 
spiral path throughthe fabrie,andalso haV 
ing a thread-receiving Channel at One side 
thereof,which extends downward from the needle-eyeinaninclinedpath,andisadapted 
for receiying and holdingthe needle Side of 
the loop out of the path of movement of the 
fabric side of Saidloop; in Combinationwith 
Coöperating 100p-taker mechanism compre 
hending a revoluble loop-taker Supported 
withits peripheryin a planeintersectingthe 
path of mOVement Of the needle,and haVing 
meansfor eugaging the loop,and for SO Car 
rying thesame laterally of the pathof move 
ment of the needle,as to draW the needle 
side of Said loop Out of the path Of movement 
ofthe outerportion of Saidloop,and into the 
thread-receiving channel of theneedle,While 
the needle-eye is belowthe fabrio side ofthe 
loop,whereby Said needle Side of the l00p is 
carried upward past the fabric side of Said 
10op,substantialy as described,and forthe 
purpose Set forth. 

4. A sewing-machine needle having aneye 
therethrough;a needle-threadgrooveformed 
in one face of the needle and extending up 
Ward from one end of the needle-eye in Sub 
Stantial paralelism With the axis Of the nee 
dle; a traverse-groove formed in the periph 
ery Of the needle,and extending upWard 
from the opposite end of Saidneedle-eye ina 
Spiral path; and a thread-reCeiving Channel 
extending downward from the needle-eyein 
an inClined path,Substantialy a8 deSCribed. 

5. AseWing-machineneedlehavingatrans 
Verse eye therethrough; a traverse-grOOve 
COmmunicating with and extending upWard 
frOm Said eye in a Spiral path;and an in 
Clined Channel in C0mmunication With Said 
eye,and extending downward and Sidewise 
therefrom,Substantiallyas described,andfor 
the purpose set forth. 
6,An eye-pointed sewing-maChine needle 

haVing a traverse-groove in communication 
with,and extending upwardfrom,the eye of 
the needlein a Spiral path;and also havinga 
lateraly-projecting Wedge located betwoen 
the upper and lOWer ends of the traverse 
groove,and having its Working face above, 
and in alinement With,the lower end of the 
traverse-groove,Substantially as described, 
and for the purposeset forth. 
7,A8eWing-maChineneedlehaVingatrans 

Verse eye therethrough; a needle-thread 
grOOVe in COmmuniCation With,and extend 
ing upWard from,0ne end of the eye in Sub 
stantial parallelism with the axis of the nee 
dle; a traverse-groove in communication 
With,and extending upward from,the oppo 
site end Of Saideyeina Spiralpath;a groove 
COmmunicating with and extending down 
Ward frOmthe eye oftheneedlein aninclined 
path; and a Wedge located above,and with 
its Workingfaceinalinement with,the lower 
end of the traverse-groove,and extending 
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laterally beyond the side Walls of the lower endofsaidgroove,Substantiallyasdeseribed, 
and forthe purpose Set forth, 

8. Asewing-machineneedlehavingatrans 
5 verse eye therethrough,a traverse-gr00ve 
communicating with,and extending upward 
from,Said eye in a Spiral path;an inClined 
Channelin Communigation With Said eye,and 

extendingdownWardand Sidewisetherefrom; 
and a laterally-projecting Wedge located be- Io 
tween the downwardly-extending ehannel 
and the upper end of the traverse-groove. 

FRANCIS H,RICHARDS? 
Witnesses: - W 

FRED. J. DOLE, 
S. W. POTT8. 

  


