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OF NEW YORK, N. Y.
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To all whom vt may conceri.

- Beit known that I, HARRIET RUTH TR »101*'
a citizen of the United States, residing at New
York, in the county of New York and Sﬁate of
New ’1 ork,haveinvented certain newand use-
ful Improvements in Sewing-Machines; and
I do hereby declare the following to be a fuli,

clear, and exact description of the mventwn |
such aswill enable others skilled in the art to |
‘which it appertains to makeand use thesame.

This invention relates to that class of sew-
ing-machines in which the loop of the needle-
thread is engaged by a revoluble loop- taker
or shuttle fmd G&l‘ll@d arouand it.

The object i1s in a sewing-machine of this
kind to be able to pr{}duee different kinds of
stitches.

VWith this ob;]ect in view the invention con-
sists in a sewing-machine of this class of the
combinatvion, w:ith a loop-taker having at its

periphery two series of oppositely-disposed
hooks arranged alternately—that is to say,
the hooks of one set alternating with those of

the other and each hook of each set having
a separate and independent loop-recelving

opening contiguous thereto—of mechanism

for driving the | loop-takerinone direction and
the reverse, whereby the hooks of one set en-

oaoe the loop of the needle-thread when the
m | in forming a lock chain-stiteh.

mep taker is rofated in one direction to form

one kind of stitch, as a lock-stiteh, and .the
hooks of the other set engage the 100p when
the loop-taker is rotated in the opposite di-

rection to form another kind of stitch, as a

e}.mm-stltc,h or lock chain-stiteh.

In the accompanying drawings, formmga
part of this specification, and in which like

letters of reference indicate corresponding
parts, Figure 1 is a view in front elevation,

showinga sewing-machine embodying my im-
pr mrc,ments pm*tmn being broken away,

more cTe.&rly to display certain parts. Fig.
2 is a view in end elevation taken from the
left of Fig. 1. Fig. 8'is an enlarged view in
end eleva,tmnj &howmﬁ* the loep-taker and a
portion of the a:l_rwmcr nmechanism therefor,

rolls for the loop-taker appearing in dotted
lines. 1ifi1g. 4 1s a view in section taken on

the line @ = of Tig. 3, looking toward the
Fig. 5 is a. fm,_:,mentmy face or end

lwht.

view Of the loop-taker as seen from the left
in Fig. 4. Fig. 6 is an edge view thereof as
seen from the right of Fig. 5. Fig. 7 1sa view.
in elevation of the loop-taker driver. Nig.
8is a view in cross-section taken on the line
y y of Fig. 1 and looking to the left, show-
ing the 100p taker- actuﬂ,tmﬂ device and re-
Versmﬁ*-gem and locking demce Fig.91s a

view in detail of a por tion of the 1001} taker-

actuating shaft, showing the lock notches or
sockets formed therein. Fig. 10isa detached
diagrammatic view of the needle bar-actuat-
g erank Figs. 11,12, 13, 14, 15, and 16 are
det&ched views of the loop mker and needle
in operative relation to a plece of fabric be-
ing stitched, showmg', respectively, in order
of t
parts durmﬂ the operation of forming a lock-

stiteh, the d1reet1011 of rotation of the loop-

taker bemﬂ' denoted by the arrow on the re-
spective ﬁgures. Kigs. 17,18, 19, 20, 21, and
22 are views similar to Ifigs. 10 to 15, inclu-
sive, illustrating sucecessive f}pel‘atmn of the
parts in formmg a chain-stitch; and Figs.
29, 24, 25, 26, and 27 are sucecessive operatwe
Views showmn the 100p taker and needle in

operative rela,tmn to a piece of fabric and dis-

playing, respectively, in order of time, suc-
cessive positions and operation of said par'ts

The fmmework of the machine, wmeh 18

deswna‘ted in a general way by the letter

A, may be of any pleterred style and com-
prises a horizontal bed-plate a, having a
bracket ¢? and a removable thma‘i:-—plate a° at

55

bo

me, successive positions of the aforesaid

75

30

one end thereof, a hollow upright ¢*, a hollow

horizontal arm «® above and in horizontal
alinement with the bed-plate, and a vertical
needle-bar- J:'Veceivinw head a® at the outer end
of the arm ¢’ and 1In ver tmﬁl alinement ‘Wlth

i the throat-plate.

In the organization thereof herein Ea]lO’\V
and deserlbed the stiteh-forming mechanism
comprises in part a rempromtery needle-bar
B, supported for lmlgltudnml movement in
smtable bearings in the head of the machine
and adapted for carrying a needle, as b, the
loop-taker or shuttle C, suppmtgd for con-
tinuous rotary movement in a plane oblique
to the path of movement of and below the

| needle-bar and having two sets or ’swo series

90
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¢ and ¢4 ¢, and ¢ respectively, the hooks-
- of onesetbeing oppositely disposed relatively
to and alternating with the hooks of the other
- set, each hook of each set being separated

from the next adjacent hook of the same set

by a pair of track-segments ¢’, which are in

~ turn separated by the for matwe recesses of.
a hook of the opposing set of hooks, means.
in connection with and adapted - for Slmulta-‘
“neously imparting comparative but rela-

. IO

' tively-varying movements of a predetermined

~of hooksinto'ﬁ_xed.opemtive relation to the |
_ and fabric-feeding mechanism
in operative connection with and controlled
by the needle-bar-actuating mechanism, all

o - needle- bar,

20

- ratio to the needle-bar and loop-taker, means.
‘in connection with and adapted for chanﬂ‘mﬂ*- [
‘the direction of movement of ‘the loop- takex |
and for bringing oneor the other of the two sets

- of which will helemaftel be more fully-de-
scribed. -

- The ‘sewing - m&ehme in conneetwn mth
.whmh my 1mp10vements are-shown has the
usual vertically-recipr ocating needle-bar or
needle-carrier I3, which, as shown in Figs. 1

- and 2,18 supported fm reciprocatory move-

40
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the machme

supporting means,

- mentin a concentric becbrlﬂﬂ’ in the presser-
- bar D, which in turn is Suppmted for move-
30
~  bearings in the -head ¢’ of the framework of
This particular organization
- of the presser-bar and the needle-bar may -be-
- _-of course modified, if desired.

ment lonn*ﬂsudmally of the mneedle-bar ‘in

The-loop-taker: C the spe(nﬁc'cdnlsm uction

of which will be hereinafter fully deseribed,

is shown peripherally supported for circular

movement in a path oblique to the path of
movement of and below the needle-bar I3, and
1s actuated by suitable driving mechanism
hereinafter described in operative connec-
tion with and adapted forimparting compar-
ative but relatively-varying movements of-a
predetermined ratio to the loop-taker and
needle-bar, as will appear farther on.

As a means for revolubly and peripherally:
supporting the loop-taker Cin aninclination

relative to the path of movementof therecip-
rocating needle-bar B and also as a-means for
maintaining a fixed operative relation -be-
tween the loop-takerand needle-barIhave pro-
vided an antifrictional loop-taker carrier or
which in the form thereof
herein shown comprisesa series of circumfer-
entially-disposed track-rolls or supporting-
rolls a’, herein shown as four in number and
revolubl y carried by laterally-shiftable track-
roll carriers «°, which carriers will usually
be, as shown-in Fig. 1, in the nature of studs
havuw eccentuccﬂly disposed shanks a?,

which extend through transverse recesses in
the bracket a? and are provided with nuts
'’ at the ends thereof, by means of which
nuts:the studs are adjustably secured to the
bracket,and by means of thesestudsand nuts
the track-rolls may be readily adjusted later-
ally of and relatively to the periphery of the

of peripheral loop-engaging hooks ¢, ¢, and | loop-taker which they support and maybe
fixedly-secured in adjustable position, as will
be understood by reference to Figs. 1 and 2.
These track-rolls will usually be of duplicate
construction and- interchangeable relatively
to one another and will in practice be so
| disposed with relation to the periphery of the
loop-taker that at no time in the rotation -
‘thereof will two or morewof the loop-receiving =~
spaces be over or in juxtaposition w:Lth the
| 100p engaging hooks ¢, ¢*, and ¢® or ¢, ¢% and -
The ‘brack-rolls are shown peuphelally
-_;ﬂ'moved to receive the peripheral track ¢’

75

, 80 . N

c.onsti-t-u-tin g the periphery of the loo_p-takeﬂ, o

the loop-taker contwuous to:the throat- pl&te

the rolls engage ‘the periphery oi the same at

points each sule of and ‘belowthe axis of the
same, and the other two rolls engage the pe-
'rlphery of said loop-taker at pomts slightly

above the axis and at a point removed from

a vertical line drawn through the axis, thus
providing a clear .spaceof conmdemble size
| -1mmedmtely ad,}acent to .the throat-plate of
| the machine and on each side of the path of

- movement of theneedle, through which space
theloop of the needle-thread, after being car-
11ed around the loop-taker,
|'without interference from the loop -taker-
_supportmw means auring the operation of =
| forming a stiteh.

can readily pass

The 01ﬂa11lzat10n just described leaves a
considerable portion of the loop-taker accessi-
blefrom above, which isadvantageousin sew-
ing-machines of this class. In practice the
bed-plate a of the machine will terminate at
the free end thereof at a point between the
upright o' and the axial line of the needle-
bar, “the loop-taker and loop-taker ecarrier
beincr located forward of this end of the bed-
plate and readily accessible from the work-
ing end of “the machineor the left-hand end,
as shown in ‘Fig. 1 of the drawings.

As a convenient means forfacilitating the
inspection and the cleaning of the loop-taker
the throat-plate a? is shown extended from
the front to the rear side of the bed-plate of
the machine and under and beyond the nee-
dle-bar and practically constitutes an exten-
sion of the bed-plate or the working-table of
the machine and will be removably fixed to
the bed-plate by means of screws, (notshown,
with the throat (not shown) thel eof in verti-
cal alinement with the needle-bar. It will be
seen that by the removal of the said throat-
plate or bed-plate extension the loop-taker
and loop-taker carrier and also the driver
hereinafter described will be fully exposed to
view and are practically accessible from all
sides thereof.-

The loop-taker C,which constitutes one por-

| tion of my presentinvention and isin the na-

which track is preferably wedge-shaped in
¢ross-section, as clearly shown 1in Ifig. 4.
order to- prowde a clear space, 11]101)6131 ueted -
by supporting means, at the upper edge.of

Tn

{ a®, the track-rolls .are so disposed relatively -
‘to the periphery-of theloop-takerthat twoof
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ture of an improvement upon the loop- taker | engaging hooks, the hooks of one set (desig-

described in my prior patent, I No. 471,059,

~dated March 15, 1892, consists wheu assem-

bled of an mmulmly—recmaed or-cup-shaped

member c% which constitutes the loop-taker
proper (or cop or bobbin receiving case) and

“hasan annularinward-projecting Stem or hub

¢, the cap or lower thread-guide ¢ having a

- G}lmdrmal hub ¢!, 1*evolu.b1y carried upon

the stem ¢, and the detent-pin ¢**, extending
into the hub ¢* and removably holding the

parts assembled. This detent or cap-secur-
ing device is shown in the nature of a pin
ixed at one end to the member ¢3, concentric
with the stem ¢, and split lonﬂ*ltudmally, as
at ¢t at the headed opposite end thereof to
form resilient holding-arms adapted for im-

pinging orfr mtmuall} engaging the outer end
of the hub ¢® of the member {35 the head of

20

the pin being adapted for engaging the cap
¢'%, near the outer face thereof, and for hold-

ing the said cap against longitudinal move-

- ment upon the stem or hub ¢°, while leaving

: .

o 3-5

'-'4.:;

45

Go

 the same free for rotation independent of the

movement of the loop-taker or cup-shaped

“member 8, as will be readily understood by
- reference to Hig.
lower thread-carrying bobbin C? (01* the cop
or spool, as the case may be) isrevolublyand

4 of the drawings. The

removably carried upon the hub ¢! of the re-
movable cap c¥.
perforated at op]mslte sides of the axis there-
of, as shown in Fig. 2, to form independent

‘guide - openings ¢** and ¢, respectively,
thmugh one or the other of which the lower

thread may be passed, the thread being
usually extended through the guide-opening
¢* when the loop-taker is to be rotated in the
direction indicated by the arrow, Kigs. 14, 15,
and 16, to form a lock-stitch and through the

guide- Opemm‘ ¢ when the loop- mket’ is to

be rotated in the direction opposite to that
indicated by the arrows in Pigs. 23 to 27, In-
clusive, to form & lock chain- smtch as will be
readily understood byva cempﬁmson of Kigs.
11 to 14 and Figs, 17 to 22, inclusive. .
loop-taker C is provided at one side thereof
with a tension device C°, adapted for regulat-
ing the tension of the lower thread, and its
construction and operation will be hereinat-

~ ter more fully described.

The loop-taker C in the preferred form
thereof herein shown has an annular or sub-
stantially annularneedle-receiving groove cl,

s formed in the periphery ther eotj aﬂz one S}.de

of the track ¢%, which groove is adapted for
receiving the pmnt of Lhe needle daring the
reciprocations of the needle-bar.

As a means for adapting the loop- taker C
for effective operation to take the loop of the
needle-thread when rotated in either direc-
tion, or, in other words, to adapt the loop-
taker to form a lock-stiteh when rotated in
one direction or a chain-stitch or a lock
chain-stitch when rolated in the opposite di-
rection, said loop-taker is provided periph-

erally with two sets or two series of loop- |

This cap is transversely |

The

nated by ¢, C% and c’, respectively) being op-
positely dlsposed rela,twelv to and altern :a:tmn'
with the hooks of the other sef, (desw*1mted

by ¢, %, and c¢b respectively,) ‘each hook of

both sets of hooks having a loop-receiving
space oropening eontwuous theretoand in a,d-

vance thereof, the 1001:} receiving spaces adja-
ecent the hooks of the same set bemn" prefera-

bly eqmdwtanﬂy disposed 1*61&131?@1}? to one
another. The hooks ¢, ¢?, and ¢°,which consti-
tute one set of hooks, are adapted for engag-
ing the snccessive loeps of the needle- ihread
b? when the loop-takeris rotated in the direc-
tion indicated by the arrow in FKigs. 11 to 16,

inclusive, to form a lock-stitch, and the hooks
ct, ¢°, and ¢ which constitute the other set
of hooks, are adapted for engaging the suc-

cessive loops of the needls-thread when the

loop-taker is rotaied inthe opposite direction,
or in the direction indicated by the arrows

in Figs. 17 to 22, inclusive, to form a chain-

stitch or in the direction indicated by the ar-
rows in Figs. 23 to 27, inclusive, to form a
lock Cham-stlteh |

In practice it has been found advantageous
to have one set of loop-receiving openings in
the periphery of the loop-taker for receiving
and one set of hoolts formed by the walls of
said openings for engaging successive loops
of the needle-thread when the loop-taker is
rotated in one direction to form one kind of
stitch and to have an independent set of

loop-receiving openings and loop-engaging
“hooks for performing a like function when

the loop-taker is rotated in the opposite di-
rection to form another kind of stiteh, and
for this purpose it is desirable that opposing
hooks and their respective loop-recelving
openings should be considerably removed
from one another. The opposing hooks of
my improved loop-taker are separated from
each other by an intervening traclk-segment
orzone,(designated by c'.) Theopposite walls
(one of which constitutes the loop-engaging
hook) of each loop-receiving opening are in-
clined or tapered at their adjacent edges or
ends, asshown at ¢I¥ and ¢%, in parallel planes
obliquely to the peripheral line of the loop-
talker or substantially so, one wall of each
loop-receiving opening—=¢. e., the wall which

constitutes the loop - enﬂ'aﬁmn hook-—Dbelng

pointed inward toward the needle- -receLving
oroove ¢'° and the opposing wall of this said
loop recelving Gpenino" being pointed out-
ward in oppoaltmn to the loop- Qnﬁaﬂmﬂ‘hook
as will be readily undersfood by refer@nce tO
Fig. 6 of the drawings. The object of this
p&rtwular dlsposnmn of the adjacent ends of
the walls of the loop-receiving openingsis, as

will be readily apparent, to obviate the acci- |
‘dental enga

ogement of the loop of the needle-
thread by any wall of any loop-receiving
opening other than the one which constitutes
the loop-engaging hook or by any hook other
than the proper one irrespective of the di-

rection of rotation of the loop-taker, thereby

75

80

Qo

95

ICO

_I 05

110

IIf

-_I 20- .

125

730




q - R _.59*?,338_

T S RN NS SRR in I‘w 3 of the dmwmws Thebe soekets are ’_2100]_3 ta,ker sufﬁmentiy to Iezwe aQ ’61&(31{%-8560“
S P L5 .prefembly located one ]_Z)ELII' muhvay between | ment of some: considerable length 11113611]16- EEERE N
oo each twoadjacent opposing hooks of the loop- S_fdmtej thereto I am enabled tolocate or form
.. taker and are adapted for receiving corre- | a pair of driver-sockets in the: laop-takel at’
SRR -prHdlllﬂ dmvmﬂ-pms upon the dri 1v1'nﬂ*'-ia;rms | rpomts between each two adwacent opposing 35
. ottheloop-taker driver, (designated in a gen- | hooks, (one hook of each opposing set of
. :':';’i“;z'ojemlway-by-E:)«;.;;s;:;:;:;:-.-_-_-: :-:-:-:-:*-éhf:}oks)-thereby11’.151,11’1110' the successive en- =
o oo The driving or actuating mechanism. for:! gagement of sucecessive pairs of driving-pins: 1
N the needle- bar and loop-taker in the form | with the loop-taker at successive points maéd EREENE
SRR D thereof herein. 's;how'n' comprises: two shafts'| vance of the suceeessive loop-engaging hooks 9o ;
... . FandgG, located horizontally one above the | irrespective of the direction of: movement of 1 i
i 2h ;Other_and in parallelism, the shaft F being in | the loop-taker—that is to say, the successive
.. ... . direct-operative connection with the needhf-é pairs of driving-pins e of the driver E willy
... .. Dbar B and the shaft G being in direct opera- | when the loop-taker is rotated in one direc- =
... ... tive connection with the_loop taker U, an in- | tion, engage and release said loop-taker at 95
R R ’E_ermedmte 0r ver 1:16&1 slmft. II, a one- t0-0ne@ 5 suceesswe pomts '111‘ &dvanee of the succes-

Wlll be hewm tel med the “needle b&r actu—
ating” shaft and which is journaled at or

loop -taker when a loop-receiving opening

comes opposite or contiguous to a mack—roll
during the rotation of smd loop-taker, I have

prowded in connection with the shaft G the |

t1mes in advance of _sald loop, thh is a mat-
ter of great desideratum.

eral way by J,) which detent device is shown
1n the nature of a pin or sliding bolt 7, seated
in a transverse socket 7°, formed in the en-
larged hub of one of the gears, as g, the in-

near 1135 0p13051te ends in suitable bearings o' As a convenient means for facilitating the 105
in the arm a® of the machine, is 0pemtwely reversal in the movement of the loop-taker

40 connected with the needle-bar by means of a | without changing the direction of movement
crank a* and a connecting-link or connect- | of the needle-bar-actuating shaft or the feed-
ing-rod a'® after the usual manner of making | actuator, the two-to-three Frain of gears &2
crank connections between rotating and re- 0pe1at1vely connecting the 100p-t&k61~&(31311~ i10
clprocatm@ parts of devices. The crank a'?, | ating shaft G and the 111te1 mediate shatt H,

45 which is secured to the outer end of the shaft | 18 herem shown in the nature of a reversing
F,isprovided at one end thereof with a weight | driving-train, said train consisting, prefer-

e and at its opposite end with a tla,nsverse ably, of a relatively small bevel-gear £, se-
elongated bearing a%, in which is journaled | cured to the lower end of the intermediate 1t 5
the S‘tud or conneetmn‘-rod pin ¢'° on the up- | shaft H, and two oppositely-disposed rela-

‘5o per end of the connectmﬂ* rod or link a', | tively large bevel-gears g and ¢?, carried by

- which link is pivotally seeured by a,nother the loop-taker-actuating shaftin position and
stud or pin at its lower end to the needle-bar | adapted for operatively engaging alternately
B at one side the axis thereof by means of a | the bevel-gear . at opposite sides thereof, re- 120
strap a'’, clamped upon or adjustably secured | spectively. In the form thereof herein shown

55 to said needle- bar, as shown most clearly in | the two bevel-gears g and ¢® have a common
the operative views I'igs. 11 to 22, inclusive. | hub, and are adjustably secured and have a

As a means for dlreetly a,etuatmn' the 100p- shlftmﬂ* movement upon theloop-taker-actu-
taker from the horizontal shaft G and as a | ating shaft G, and are adapted foralternately 125
means for holding the loop-taker in a ﬁxed meshlnﬂ* with the bevel-gear i upon the in-

6o peripheral relatlon with the peripherally-dis- termedlate shaft H, said gears g and g* being
posed loop-taker-supporting rolls or track- | held in adjusted posﬂnon and in fixed rota-
rolls and concentric to a fixed axis of rotation | tive relation with the shaft G pr eferably by
and thereby prevent radial movement of the | means of adetentdevice, (designatedin agen- 130
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ot

" ner end of said pin being norm ally held in | info mesh with and locked in engagement

1O

20

e
33

"4.3

enge mement m one of the lock nofches or

sockets g g or ¢*, formed in the periphery of

the loop- tﬂzer-aetnatmﬂ* shaft &G by means of
a spiral spring 77, seated in and bearing atits
(mter end &ﬂ‘amst the outer wall of the soclcet
77 1in the hub of the gear and bem‘ ng at its
inner end against a shoulder J* upon the in-
ner end of the detent- -pin 7, as will be readily
understood by reference to Figs. 1 and 8 of

the drawings.
As a means for fa,ezllta,tmﬂ' the ad]ustment

of the loop-taker relatively to the needle-bar

to bring one or the other of the sets of 10013-
engaging hooks into operative position, as is

necessary when changing the direction of ro- -
tation of the loop-taker to change from a lock-

stiteh to a chain-stitch, orvice versa, the lock-
notehes ¢° and ¢* in the loop-taker-actuating
shaft are shown in different positions, rve-
spectively, in said shaft, so that by releasing
the detent-pin 7 from one of the notches,
shifting the gears g and ¢* longitudinally Gf
the shaft G fo bring one or the other of the

same into enwaﬂement with the gear A, and

turning the shaft > until the deswed notch
S or gf* is engaged by the detent-pin the de-
sired loop-engaging hooks of the loop-taker
are brought into correct operative position
for formmn the requisite stitch.
Tt is to be understood that I do not limit

myself to employment of the particular form

of reversing, locking, and driving mechanism
herein shown and desembed asany adaptable

form of mechanism for tms purpose may be-

employed in conneection with my improved
loop-taker wztth@uﬁ depfwtmw from the spirit

of my invention.

It will be observed that the 11001{3 of one
series of loop-engaging hooks are unequally
spaced with relation to the hooks of the other
series—that 1s to say, the distance between
the terminal of a hook cand the terminal of a
hook ¢? is less than the distance between the
terminal of a hook ¢ and the terminal of a
hook ¢5, and so on throughout the series of
hooks., 'Thisarrangementis necessaryinthe
present inatance when changing the charac-

" ter of the stitch—that is to say, to change

from a lock-stiteh to a chain-stiteh or to a
lock chain-stitech—the difference in the spac-

~ing betweén the two series of hooks being

55

6o

equal o the distance that the loop-taker ma-y

be moved when the needle-baris at its high-
est point without imparting motion to the

latter. Thus when the machine is to make a
lock-stiteh, a@: shown in Figs. 11 to. 16, the
gears i and g? are in mesh, and it bemfr de-

511*@4:1 tomakea ﬁhaln—stiteh, as shown in Flﬂ"S -

17 to 22, the needle-bar is moved to its highest
point, therebjf bringing the crank ¢ into ver-
tical parallelism therewith and at its dead-
center. The loop-taker is now turned until

the crank passes the dead-center, and at the
instant motion begins to be l_mparted to the
“needle-bar the desired adjustment has been
accomplished and the gedr g has been moved

fiocures illustrate vario

with the gear i, The distance the loop-taker
1S moved in this adjustment is equal to the
difference in the spacing between the series
of loop-engaging hooks. This adjustment

also serves for sewing a lock chain-stiteh, it

being only necessary to employ an under or
shuttle thread, as will be readily understood.
The fabrie- feedm@“ mechmnsm is herein
shown operated cln*ec:ﬂv from the intermedi-
ate shaft . This feed mechanism, which
may be of any suitable construction and or-
canization, is herein shown consisting of the
feed-dog supported for reciprocationinterme-
diate to the needle-barand loop-taker, a feed-
dog carrier or feed-lever K, pivotally carried

for vertical and horizontal oscillations by a

bracket or feed-lever carrier L, a link [, con-
necting the feed-lever carrier and feod- dog
and adapte& forinsuring a parallel movement
to said feed-dog durmﬂ' operation, and the

.feed-leveraactuating cam % in adjustable ro-

tative connection with the intermediate shaft
H of the train and in operative connection

with the feed-lever and adapted through the

medium of said shaft H and ifs connections
for imparting alternate vertical and horizon-

tal oscillations to the feed-lever.

The tension device or devices for the upper
thread may be of any suitable construction
and organization. The tension device C°for
the lower thread, which tension device is re-

- movably Seem*ed to the eap ¢ of the loop-

taker, near the periphery thereof, 1s in the
nature of a disk, recessed or ¢cut away at one

side thereof, as shown at ¢®. o form two op-
positely - dlSpOSGd resilient thr ead -engaging

arms ¢! and ¢*, one of which arms, as (.,21 is
in position and is adapted for impinging the
lower thread when the loop-taker is rotated
in one direction toform a lock-stitch, asshown
in Figs. 11 to 16, inclusive, and the other of
which ar ms,as ¢*, isin 13031t1011 and is adapted
forimping mﬂ‘smd thread when the loop-taker
is rotated in the opposite direction to form a
lock chain-stiteh, as shown in Figs. 23 to 27,
inclusive.

The ﬂ‘eneral construetion and OI‘WB.HIZ&UOH

- of the mechamsm or devices fora etummw the
‘needle-bar and loop-taker, the dewceg for

regulating the throw of the feed- lever, and
the devlee or devices. for elevating and de-
pressing the presser-bar may be vanously
modified from that shown in the drawings and
still be within the scope and limits of my in-
vention.

Referring to Figs. 11 to 27, inclusive, which
. is positions of the nee-
dle and loop-taker in the-operation of form-
ing different kinds of stitches, as will be here-
111.:1fter fully desecribed, 1t is desired to state

‘that while the successi ve positions of the loop-

carrying hook are substantially ecorrect the

conﬁﬂ*um’nmn of the loops of the needle-
thread is slightly modified more clear Iy to
show opposite portions of said loops.

~As a preamble to the description of the
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- in consequenece of the equidistant peripheral-

20

plete reciprocations of the needle-bar.
it will be seen that at each complete upward

6 | - 997,338

operation of the machine in forming the dif-
ferent kinds of stitches it is deemed desu able

to state that with the owammtlon of the

loop-taker-actuating mechamsm and needle-
actuating mechamsm herein shown and de-

scribed the loop-taker and needle-bar are so

timed in their movements relatively to one
another that the ratio of movement thereof

is as two is to three, the loop-taker making

but two complete revolutions to three com-
Thus

or downward stroke of the needle-bar the
peripheral travel of the loop-taker is substan-

tially equal to one-third of the entire length

of the circumference of said loop-taker, and

disposition of tbe three loop-receiving open-
ings or spaces of each set of hooks relatively

to each other and their pecaliarly operative.

arrangements relatively to the reciprocations

- of the needle, as represented in Iigs, 11 to

20
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27,inclusive, the needle will at each descent

~thereof, or at each complete downward stroke
of the needle- har, come in close proximity to,

but slightly in advance of, a 100p-recew1nﬂ*

“opening and in position to insure the engag-

ing of the loop formed by,said'downward
stroke of the needle by the loop-engaging
hook constituting the wall of said 100p -re-
ceiving opening, a,nd it will be further ob-
sewed that at each complete reciprocation
of the needle, or upon one upward or one
downward movement of the needle, one of the
loop-receiving openings and 1ts loop-engag-

~ing hook will be carried past a loop-engag-

ing position, and the successive loops formed

by the needle will be successively engaged

- by the several hooks of the operating set of

40
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hooks in the alternating order of their rota-
tion. .

In Figs. 11 to 16, inclusive, I hzwe ShOWIl
respectwel} successive pOSlthIlS of the loo_p-
taker and needle in the operation of forming

a lock-stitch, in which it is to be assumed .

that the parts are in the first position, (illus-
trated in Fig. 11,) with the needle at its low-

-est point, the loop engaging hook ¢ of the se-

ries or sets of lock-stitch hooks in the posi-

tion shown, and the loop-taker being rotated

The
first carried forward

in the direction of the arrow in Fig. 11.
loop-engaging hook ¢ 1s

to its loop-engaging position, (illustrated in

55
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Ifig. 12,) at which point the hook engages the
loop-63of theneedle-thread, carrying the same
partially around the loop-taker to the posi-
tion illustrated 1n Ifig. 1s.
the rotation of the 100p -taker the preceding
loop b* is released from the preceding hook c?
and is drawn upward out of the path of move-
ment of the successive hooks of the loop-taker
and into engagement with the lower thread
¢ and in close proximity to the fabric M.
The continued rotation of the loop-taker -C
carries the hook ¢, together with the loop 0%,
to the position illustrated in Fig. 14 of the
drawings, taking up the slack of the preced-

At this point in

| ing loop b* and drawing said preceding loop

mto closer relation *mth the fabric, a,nd CON-

| tinued rotation of the loop-taker carries the
loop-engaging hook ¢ first to the position

illustrated in Fw 15, at which point the loop

0% is fully drawn out and the preceding loop

O*is drawn taut, or approximately so, with the

fabric M and the needle b has descended
eye through the throat-plate and
fabrie and in poSition to form another loop
to be engaged by another hook of the loop-
taker, and next, upon a further rotation of
- the loop taker, 130 the position illustrated in
The precedmﬂ' loop H*is at this point

with 1ts

Fig. 16.
drawn taut to the fabric to complete the first
stitch and the needle 6 is in approximately

1ts lowest position, having formed a loop to

be engaged by the preceding hook ¢’ on the
loop-taker, which hook engages said newly-
formed loop of the needle-thread, and the
successive cycle of movements of the part

hereinbefore described is then repeated to

form successive stitches, as will be readily
understood by reference to the operative
views Higs. 11 to 16, melusne, helmnbefow
referred. to

In forming a lock—stlteh the lcm er thle&d'

&% is extended to the guide-opening ¢**in the

cap of the loop-taker and underneath and is
impinged by the resilient arm ¢* of the ten-
sion device (3, as will be understood by ref-
erence to Kigs. 11 to 16,
drawings.

In the opelatlon of formm@ a plcun chain-
shtch, as illustrated in Ifigs. 17 to 22
sive, the lower thread is dlspensed with and
the 100p -taker is rotated in the direction of

‘the arrow in said figures or in the direction

in opposition to the direction of movement
of said loop-taker designated by the arrow in
Figs. 11 to 16, mcluswe In this operation
the so-called. ¢ chain-stiteh ” hooks ¢t, ¢°, and
¢’ are operative and alternately engage the
successive loops of the needle-thread, the sue-
ceeding loops of the needle-thread belnn' Car-
ried by the  succeeding alternate hooks
through preceding loops of said needle-thread,
as will be understood by reference to said
Figs. 17 to 22.

The oper ation of forming the plain chain-
stitchis, insofarasthe 1.&]{1110* up of theloopof
the needle-thread 1s concern ed, substantially
the same asthe operation described in connec-
tion with Figs. 11 to 16, inclusive, the only
difference in the operatlon of forminga chain-
stiteh over that of forming a loek-stlteh be-
ingin the reversal in the direction of rotation
of .the loop-taker, so that one loop of the nee-

dle-thread, instead of being carried around

and engaged with a lower thread, will be car-
ried through and be engaged by a preceding
loop of said needle-thread, the lower thread
being dispensed with, the taking up of the
slack of preceding 1oop% of the needle thread
in forming a chain-stitch being accomplished
by the drawing out of the succeedmn‘ loops
of said needle-thread in their travel around

. ineclu- -
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_thelo::}p—tziker insubstantially the same man-
ner as that described in the operation of

forming a lock-stitch. -

In the operation of forming a lock chain-
stitch, as illustrated in Figs. 23 to 27, inclu-
sive, and for which my nnpmved loop -taker
is esPecnlly adapted, the lower thread c™,
which is employed in the formation of this
stiteh, is extended through the guide-open-

ing ¢% in the cap of the loap taker and is car- f;
ried underneath and is impinged by the re-
silient arm ¢® of the tension device C® of said

loop-taker, the end of the said thread being
extended along sald throat-plate, as illus-
trated in Fig. ?3 in position to be engaged
by the loop of the needle-thread w hen the
same 18 carried completely around the loop-
takerand is released therefrom. This opera-
tion of forming a lock chain-stiteh is sub-

stantially the same as the operation of form-
- ing the plain chain-stitch, with the exception

that the lower thread ¢* is employved and is

' engaged by the succeeding loops of the nee-

33¢

- sets of Figs. 11 to 16, inclusive, 17 to 22,

a3

'dle thread as the same are released from the
hooks of the loop-taker carrying said loops.
- Thevarious operations of forming the lock- :

‘stiteh, the chain-stiteh, and the lock chain-

stitch will be readily understood by any one
skilled in the art to which this invention ap-
pertains by a comparison of the successive
1n-
clusive, and 23 to 27, inclusive. |

~ In the operation of forming the lock-stitch
the loop-taker is rotated in the direction of

arrow in Figs. 11 to 16, inclusive, and the
lock-stitch 1100 ts or the set of hooks desig-
nated by ¢, ¢*, and ¢*, respectively, are opera-

“tive, whereas in the operatmn of forming the

 of hooks designated by ¢, ¢°, and c®are opera-.

"_-45

:_5'{3

6o

ch&m -stitch and the lock chain- stltch the
loop-taker is rotated in a direction opposite
to that necessary to form a lock-stiteh and
the go-called ** chain-stiteh’ hooks or the set

five.

By the CDHbLFUﬁthH fmd 01‘fmmmtlon of the
loop- -taker herein shown :Emd described it will
be seen that the two sets of oppositely-dis-

posed hooks each have an independent func-
tion, one set being operative for the forma-

tmn of a lock- stiteh and the other being op-

erative for the formation of a ehain-—stiteh or

the lock chain-stitch, and said sets of hooks

“are 80 disposed, as hereinbefore described, as

to preclude interference one with the other

in the operation of forming one or.the other

kind of stitch-—that is to say, the lock-stiteh
hooks are so constructed and arranged as to

- pass the loop of the needle-thread without

interference or engagement therewith when

the chain-stitch hooks are opposite and the
loop-taker is rotated in the direction to form

a chain-stitch or a lock chain-stitch, and vice
versa, with regard to the chain-stitech hooks

when the lock-stiteh hooks are operative.
In practice the loop-receiving openings con-

tiguous to the chain-stiteh hooks ¢, ¢ and ¢°

will be of greater area than the loop-receiv- |

ing spaces co utlﬂ nous to the 10{312; stitch lmok:s

¢, ¢, and ¢’
I do not claim specifically herem the com-

| bination, in'a sewing-machine, with a reversi-

bly-revoluble loop-taker having a plurality of

' loop-engaging hooks, a needle-bar, and mech-

anism for revolving the loop-taker and reeip-
rocating the needle bar, of reversing mechan-
ism, 111(3111{111:1*6 a ]0{211..1110 device, as herein
shewn, for reversing the dlfeetlon of rotation
of the loop-taker and maintaining a proper
operative relation beftween the latter and the

‘needle, since such matter is embodied 1n my

application for patent filed J &mmrylS 1899,

Serial No. 535,330.
Having thus described my invention, what

T elaim, and desire to secure hy Letters Pa tent

of the United States, is—
1. In a sewing-m &Ghme of the class speci-

| fied, a revoluble loop-taker having two setsor

series of peripheral and oppositely- -disposed
loop-engaging hooks, each of which hooks

‘hasa selpm'ate ::md in dependent loop-receiving

opening contiguous thereto, and the hooks of

. onesetaltern atmn with those of theothersef,

and adapted, the hoolks of one set foren gaging

the loop of the needle-thread when the loop-

taker is rotated in one direction, to form one
kind of stitch, and the hooks of the other set
for engaging the loop of the needle-thread

_when the loop-taker is rotated in the opposite

direction fo form -another kind of stitch, a

vertically- 1‘6{31]_:)1"0(3&1:1110‘ needle-bar, and drlv-_

ing mechanism in operative eomlectwn with
and adapted for simultaneously operating the
loop-taker and needle-bar at relatively vary-
ing velocities of a predetermined ratio, sub-
stantially as described.

2. The combination with a loop-taker hav-

ing, at its periphery, two series of oppositely-

disposed hooks arranged alternately—that is
to say, the hooks of one set alternating with
those of the other, and each hook of each set
having a separate and independent loop-re-
ceiving opening contiguous thereto, of mech-
anism fer driving the loepftak er in one direc-
tion and the reverse, means for maintaining
an operative relation between the loop- t&ker

and the needle, whereby the hooks of one set

engage the 100p of the needle-thread when
the loop-taker is rotated in one direction to
form one kind of stitch, as a lock-stiteh, and
the hooks of the other set engage the loop
when the loop-taker is rotated in the oppo-
site direction, to form another kind of stifeh,
as & chain-stiteh or a lock chain-stiteh, sub-
stantially as described.

8. The herein-described loop-taker for sew-
ing-machines of the class specified, consisting

'Of an annularly-recessed 1"&?011.11)16 member

having its periphery substantially concentric
to the axis thereof, and having two sets or two
series of peripheral oppositely-disposed loop-
engaging hooks, each hook of each set being

-separated from the adjacent hook of the same

set by a pair of track-segments, which track-
segients are, in turn, separated Ifrom each
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-+ other by the formative recess of & hook of the
~opposite set, and a relatively stationary cap

carried by the recessed member and adapted.
forsupporting and holding in plﬂee:arbobbim |
'OO]_J or spool, substantially as described. '
S 4. In a sewing-machine, an annularly-le“i
R eessed bobbin-carrying loop-taker having two

. sets or two series of peripheral loop-engaging:

- 'hooks, the hooks of one set of which are op- |

SRR f o

......
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5p0<31te1y disposed: relatively to the hooks of:
the other, and each hook of each set of which |
is séparated from the next adjacent hook of
the same set by a pair.of track-segments hav- |
ing a formative recess inter nwchate thereof, |
in combmatwn with reversing driving mech-'
anism, in connection with. and. ftda,pted for |
- rotating the loop-takerin one or the other:.di- |
o :1ect10n and means for maintaining an oper-:
ative 1elat10n between the loop- taker and the
-?needle, substantially as deseribed.

5. In a sewing-machine,

lation with the needle-bar when the loop-
taker isrotated in the opposite direction, and
means in connection with and adapted for
rotating the said loop-taker in one or the other
direction, substantially as described.

6. In a sewing-machine, a revoluble loop-
taker having two sets or two series of loop-
engaging hooks, the hooks of one set being
oppositely disposed with relation toand alter-
nating with the hooks of the other, and each
hook having a separate and independent loop-
receiving space contiguous thereto, said loop-

taker having, also, a series of pairs of driv-

ing-sockets formed in one side thereof, each

pair of which 1s located intermediate of two

opposing hooks, being one hook of each set
of hooks, in combination with a revoluble
driver having a series of pairs of driving-pins
in position and adapted for successively en-
gaging in the successive pairs of driving-

-sockets of the loop-taker, and for contmu-

60

ously rotating the said loop-taker, substan-

tially as descnbed

7. In a sewing-machine, a revoluble loop-
taker having two sets or two series of loop-
engaging hooks, the hooks of one set being
oppositely disposed withrelation to and alter-
nating with the hooks of the other set, and
each hook having a separate and independent

: tmlly as desecribed. B
ewmmm@ehme a rey oluble 100p L
axially-re- -
cessed member havinﬂ* two sets of 'Opp(JSitel}?*-i 85
disposed, loop-engaging hooks,
| which has a sepalate and 1ndependent loop-
receiving space immediately adjacent thereto .
and in advance thereof, a relatively station- . .

Q0.
‘adapted for carrying a bobbin or spool of -

o the: cambmatmn?
o r‘mth the framewoxk h.‘:wmﬁ' a vertically-re- |
elprocating needle- bar and means in connec-: |
~tion with and adapted for reciprocating said
needle-bar, of a revoluble loop-taker periph-:|
~erally supported ‘below the said needle-bar,
and at an inclination to the path of move-
ment thereof, and having two sets or two se- |
‘ries ‘of : pempheml loop-engaging hooks, the
‘hooks of one set being opposmely dls,posed:
~ relatively to and. &1tema,tmn* with the hooks:
. of the other set, and each: hook of each set
. ‘having an indcpenden‘u loop-recelving open-
.- ing, one set of hooks of '‘which are adapted to
‘be brought into operative relation with the:
o rneedle-b&r when the loop-taker is rotated in
.. one direction, and the other set of hooks be-:

- .. ing adapted to be brought: into operative re-

. 597,338

loop-receiving space contiguous thereto, satd - =

loop-taker having, also, a series of pairs of =~

driving-sockets for med in ‘one: side thereof,

O
each pair of whichislocated intermediateof - . =
two opposing hooks being one hook of each
“set of hooks, in combmatlon with a revoluble .
driver ha,vmﬂ'a series of pairsof driving-pins
in position and adapted for: sueccessively en- 75 -
oaging ‘in the sucecessive pairs of driving- -
sockets for the loop-taker, and for continu- .
ously rotating said loop-taker; and a revers-
‘ing driving mechanism in connec¢tion with ..

and adapted for: rotating said loop-taker 8o .

driver in one or the 0!3]1@1 dueetlon faubstan—g SUREEEE

8. In a
mkel 0.011815131110' of an: amnulm

ary cap carried by said 1eeessed member and

each hook of .

thread, and having twothread-guideopenings - .

cured to f:&ld cap, and having two oppositely-

; therethmuo'h located one at each side of the -
- axis thereof a tension device removably se- -
95 - .
disposed, resilient, thr ead-engagmﬂ' arms in .0

position and: ad@pted one for impinging the

lower thread when said thread is extended - o

through one of the thread-guide openings,: ;

and the other for impinging the lower thread
when the same is extended th1 ough the other . .
of the said openings, and means in position: -
and adapted for wtatmﬁ‘ the said loop-taker :
in one or the other d1reet10n Substantiaﬂy as

described.

9. In a sewmw-machme, a 1evoluble 100p-

taker having a peripheral needle-groove, sub-
stantially as described, and havmw two sets
or two series of hook-forming 0penings inthe

periphery thereof, the adjacent ends of the

walls of each opening of which are remote
from one another, and are inclined or tapered
at their points in parallel planes obliquely to
the peripheral line of the loop-taker, one of
said walls pointing inward toward the loop-
receiving groove, and the adjacent wall point-

ing outward in Opposition to the first-named

wall, substantially as described. _
- 10. In a sewing-machine, a revoluble loop-
taker having two sets or two series of loop-
engaging hooks, the hooks of one set being
oppositely disposed relatively to the hooks of
the other set, and each hook of each set hav-
ing a separate and independent loop-receiv-
ing opening contiguous thereto in combina-
tion with mechanism for rotating the loop-
taker in either direction, substantially as de-
scribed.

11. In a sewmw'-machme a revoluble loop-
taker having two sets or series of loop-engag-

ing hooks, the hooks of one set being oppo-

sitely disposed relatively to the hooks of the
other set, and having, also, sockets in one

| side thereof, in combination with a revoluble
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driver having pins adapted successively to

engage with the sockets of the loop-taker to

revolve the same, substantially as set forth.
12. In a sewing-machine, a loop-taker sup-
ported at an angle to the needle-bar and hav-

~ ing in its periphery two sets or two series of

loop-engaging hooks, the hooks of one set be-

~ ingoppositely disposed relatively to the hooks

10

of the other set, and having, also, sockets in
one side thereof, in combination with a revo-

lubledriver having pinsadapted successively

 to engage with the sockets of the loop-taker to

20

revolve the same, substantially as desecribed.
- 13. In asewing-machine, a loop-taker sup-
ported at an angle to the needle-bar and hav-

ing in its periphery two sets or two series of

loop-engaging hooks, the hooks of one set be-
ing oppositely disposed relatively to the hooks
of the other set, and having, also, sockets in
one side thereof, in combination with a revo-

luble driverhaving pins adapted suceessively

to engage with the sockets of the loop-taker
to revolve the same, and means for reversing

the rotation of the driver, substantially as |

deseribed. | |
14. Theherein-described loop-takerforsew-

ing-machines consisting of a recessed mem--

[ ber having in its periphery two sets or two

series of oppositely-disposed loop-engaging

hooks and each hook of each set having a sep-

arate and independent loop-receiving open-

20

ing contiguous thereto, and a relatively sta-

tionary cap carried by the recessed member
and adapted for holding in place a bobbin,
cop or spool, substantially as deseribed.

15. In a sewing-machine, the combination
with a needle-bar, and a revoluble loop-taker,
of mechanism for connecting and actuating
the same, the loop-taker having two sets or
two series of oppositely-disposed, loop-engag-
ing hooks, the hooks of one series being un-
equally spaced with relation to the hooks of
the other series, the difference in spacing be-
tween the two series being equal to the dis-
tance the loop-taker may be moved when the
needle-bar is at its highest point without im-
parting motion to the latter, substantially as
deseribed.
~ In testimony whereof I a:

ix my signature

in presence of two witnesses.
HARRIET RUTH TRACY.
Witnesses:
R. G. DYRENFORTH,
R. M. ELLIOTT.
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