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i

To all whom it may concern:

Be it known that I, HARRIET RUuTH TRACY,
a c¢itizen of the Umted States, residing at New
York, (New Brighton,) in the county “of Rich-

5 mond and State of New York, have invented
certain new and useful Impr ovements in Sew-

ing-Machines,of which the followmn' isaspeci-
ﬁuamon

1o Ing-mac
loop-taker is employed and in which the loop

of the needle-thread is engaged by the loop-
taker and is carried entirely around the same
to inclose a second or lower thread to form a §

15 lock-stitch, or in which one loop of the nee-

dle-thread is engaged by the loop-taker and

is carried thmuﬂ*h a pleeedmg loop to fm I a
chain-stitch.

One object of my p1esenb invention 1is to

20 p1oduce a sewing-machine of the class speci-

fied having improved stitch - forming mech-

anism by means of which two or more differ-

ent kinds of stitches may be formed by sim-

ply reversing the operation of said mechan- |

25 ism or certain of the parts thereof.

Another object of my invention is to plo-
vide, in connection with a sewing-machine of
this class having a vertically-reciprocating
needle-bar, an improved revoluble loop-taker

30_having two sets or two series of perlpheml
andop pomtely -disposed loop-engaging hooks,
the hooks of one set alter ua,tmg wwh those

of the other set and being adapted (the hooks

of one set) for engaging the loop of the nee-
35 dle-thread when the loop-taker is rotated in
one direction to form a lock-stitech and the
hooks of the other set for engagement with
the loop of the needle-thread when the loop-
taker is rotated in the opposite direction to

40 form a chain-stitch, all of which will herein-

after be more fully deseribed.

In the embodiment herein shown and de-

scribed my invention is shown in a sewing-
machine having. in combination, a vertically-
45 reciprocatory needle-bar, a revoluble shuttle
or loop-taker having two sets or series ol pe-
ripheral oppositely dlprSed loop-engaging

hooks alternating the hooks of one seb Wlth'

the hooks of the oLhel set, and each hook has
o an independent loop-receiving opening con-
tiguous thereto, driving mechanism in opera-

" .

tive eonnectmn with and adapted for simul-
‘taneously actuating said needle-bar and loop-
taker at compdmtwe velocities of a prede-
termined ratio, and adjusting means in con-
nection with said driving mechanism and
adapted for changing the direction of move-
ment of said loop-taker and for maintaining

55

| an operative relation between the needle-bar
This invention relates to that class of sew-
machines in which a revoluble shuttle or

and one or the other of the two sets of hooks 60

of the loop-taker during the rotation of said

loop-taker contingent upon the direction of —

movement of the loop -taker, all of which will
be hereinafter more fully deserlbed

In the drawings accompanying and form- 65
ing part of this specification, Figure 1 1s a
front elevation of a sewing-machine embody-
ing my improvements, parts thereof being
broken away to more clearly show certain of
the operative parts thereof. Fig.2isan end
elevation of the same as seen from the left
hand in Fig. 1. Fig. 3 is an enlarged eleva-

70

tion of the shuttle or loop-taker and 2 por-

tion of the driving mechanism therefor as
seen from the 11frht hand in Fig. 4, a portion
of the perlpheral supportmmrollb or track-
rolls for the loop-taker being shown in dotted
lines in their operative position. Kig. 4 1s a
cross-sectional view of the same, taken 1in
dotted line « x, Fig. 3, looking toward the
right hand in Sdld ﬁﬂ"ure Fig. 5 is a detail
of a portion of the shuttle or loop-taker as
seen from the right hand in Fig. 6. Fig. 61s
an edge view of sald shuttle or loop taker a8
seen from the right hand in Fig. 5. Fig. 71s
an end view of the shuttle-driver. Fw' 8 18
a cross-sectional view of the shuttle- acbua,t-
ing shaft and reversing-gear and the locking
demce, taken in donted line vy ¥ in Fig. 1
looking toward the left hand in said ﬁu'ure
Fig. 9 is a detail of a portion of the shuttle-
dCBUdtIHU" shaft, showing the lock notches or
sockets fO_I med ‘therein. Figs. 10,11, 12, 13,
14, and 15 are detached views of the 100p-
taker, needle, needle-bar, and a portion of the
needle bar- actuatmn’ devu,es in operative re-
lation to a plece of fabric being stitched,
showing, respectively, in chronolomcal order
bueees,swe positions of ‘the aforesmd parts
during the operation of forming a lock-stiteh,
the direction of rotation of the loop-taker be-
ing denoted by the arrows on the respective
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80

90

95

103




10

20

30

35

& piece of fabric and showing, respectively,

o

figures. Kigs. 16, l’}, 18, 19, 20, and 21 are
viewssimilarto 10 to 15, inclusive, illustrating

a stccessive operation of the parts in form-

ing a chain-stiteh. Figs. 22, 23, 24, 25, and
26 are successive operative views showing the
loop-taker and needle in operative relation to:

and in their echronological order successive
positions and operation of said parts in form-

ing a lock chain-stitch. Figs. 27 and 28 are-

graphical diagrams showing the principal rel-
ative positions of the needle-bar and shuttle
during one cycle of movements of said nee-.
dle- ba: said Fig. 27 showing a multlpll(,lby
of successive and relative pOSlDlOHS of the
needle, needle - bar, needle-bar - actunating

crank, ‘and of the loop*taker daring the Iom-;
tion of the loop-taker in the dirootion-neoes—:
sary for forming a chain-stitch, and Hig. 28
1a,ph1oal chagmm the rda,blvei
paths of movement of said needle and loop-

showing by

taker and also representing the relative suc-
cessive positions of said needle and loop-

taker shown in Fig. 16 to 21, inelusive. - él

Similar ohamoi}ols de%wndto like parts m’
all the figures.

The fra,mework of the machine, whloh

framework is designated in a U'onor'a,l way by

F and which may e of any snitable confor -
mation adapted for ecarrying the operative:
parts, comprises the horizontal bed-plate 22,

'havmﬂ' the bracket 22’ and the removable.

throat-plate 23 at one end thereof, the hollow
upright 24, the hollow horizontal'arm 25 above
and in horizontal alinement with the bed-

- plate, and the vertical needle-bar-receiving

{O

45

5C

T

60

head 26 at the outer end of the arm 25 and

in vertical alinement with the throat-plate 23.
In the organization thereof, herein shown

and described, the stitch-forming mechanisin

comprises in part a reciprocatory needle-bar

N, supported for longitudinal movement in |
suitable bearings'in the head of the maohino |

and adapted for carrying a needle, as N';

loop-taker or shuttle S, supported for oon-'

tinuous rotary movement in a plane obliguely

to the path of movement of and below the nee- |
dle-bar and having two sets or two series of
'penphela,l loop-engaging ‘hooks A, A, -and h?
and 2, 7, and 7°, respectively, the hooks of one |
set bomﬂ' opposn‘,e_ly disposed relatively toand-
a;ltematiug with the hooks of the other set,
and 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 fmmabwe recess of a hook
of the opposing set -of hooks; means in con-
nection with and adapted for simultanecusly
imparting comparative, but relatively-vary- |-
ing, movements of a predetermined ratio'to
the needle-bar and loop-taker; meansin con--

nection with and adapted for changing the

direction of movement of the loop-taker and

for bringing one or the other of the two sets

of hooks mto fixed operatlvo relation to the
needle-bar,

and fabric-f{eeding mechanism

multaneously.

666,578

' by the needle- bm‘-aotuatin& meoha,nism all

of ‘'which will be herema,ftel more fully de-
seribed. |

The sewing - machine, in connection with
Wh’ioh my improvements are shown, nas a ver-

tically - reciprocating needle-bar or needle-
| earrier N, which, as shown 1n Figs. 1 and 2,

is supported for reciprocatory movement in

dinally of the needle-bar in bearings in the
head 26 of the framework of the ma,(,hlne
This particular organization of the presser-
bar and needle- ba,r may of course be modi-

fied, if desired. Theshuttle or loop-taker S,

the speolﬁo construction of which will be here-
inafter fully described, is shown ponphemlly
supported for a; CII‘GUIBOH% movementin a path
obliquely to the path of ‘movement of and

below ‘the needle-bar N and is actuated by
suitable driving ‘mechanism, hereinafter de-
sceribed, which drwmﬂ' meolmmsm Is In oper-

ative oonoootlon w1th and is adapted for im-
parting comparative, but relatively-varying,

| shuttle'and ‘needle-bar, as will be'hereinafter

‘more fully described.

As a'means for revolubly and per Ipheml y

supporting ‘the shiittle or ioop-taker S'in an
|inclination relatively to ‘the path of move-

ment of the reciprocating needle-bar N and
also as a means for 'maintaining a fixed op-
erative relation between tho_shutble and nee-
dle-bar I have provided an antifrictional

shuttle-carrier or supporting means, which
in ‘the form thereof herein ‘shown comprises

a series of circumferentially-disposed track-
rolls or supporting-rolls 27, herein shown as
fourin number and lovolublyoa,m ied upon lat-
erally-shiftable track-roll carriers 27', which
carriers will' usually be, a8 shown in'Fig. 1, in

the nature-of studs having éecentrically-dis-
posed shanks 27",
transverse recesses in'the bracket 22" and are
provided with nats 27" at the ends thereof,
by means of which nuts said studs -are ad-

‘which extend through

justably secured to -said bracket, and by
means of thesestuds and nuts the track-rolls

may be readily ad]ubted laterally of and rela-

tively to the periphery -of the shuttle which
they support, and may be fixedly secured in

adjusted position, as will be readily under-

stood by reference to Figs. 1 and 2 of the
drawings. These track- rolls will usually be
of ‘duplicate construction and interchange-
able relatwely to one another and will in
praclice be so disposed relative to the pe-
riphery of the shuttle that at no time in ro-
tation of said shuttle will two or more of the
peripheral loop-recelving spaces adjacent to

the loop-engaging hooks h h', and h* ore, 7,

and 7% come GOI]tl*THOUS t0 the track- rolls si-
Tho track - rolls are shown
peripherally grooved toreceive the periphery

or peripheral track 28 of the shuttle, which
track is preferably wedge- shaped in cross-

in operatwe cotinection with -and (3011131 ollod | section, as most clear ly shown in Fig. 4 of

70

75

concentric bearing in the presser-bar P,which -
in turn is supported for movement 101‘10"113[1-

o

§O

‘movements of a piedotounmed ratio to b(’ﬂd |
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the drawings. In order to provide a clear
space unobstructed by supporting means at
the upper edge of the shuttle contiguous to
the throat-plate 23, the track-rolls are so dis-

.posed relatively to the periphery of the shut-

tle that two of said track-rolis engage the pe-
riphery of said shuttle at points each sideand
below the axis of said shuttle, and the other
two track-rolls engage the periphery of said
shuttle at points slightly above the axis there-
of and considerably remote from a vertical
line drawn through the said axis, thus pro-
viding a clear space of considerable magni-

tudeimmediately adjacent to the throat-plate

of the machine and each side of the path of
the movement of the needle, through which
space the loop of the needle-thread after be-
ing carried around the shuttle can readily
pass without interference from the shuttle-
supporting means during the operation of
forming the stitch. This organization just
described leaves a considerable portion of the
shuttle accessible from above, which 1is ad-
vantageous in sewing-machines of this class.
In practice the bed-plate 22 of the machine
will terminate at the free end thereof at a

point between the upright 24, and the axial

line of the needle-bar and the shuttle and
shuttle-carrier are located forward of thisend
of the bed-plate and are readily accessible
from the working end of the machine or the
left-hand end, as shown in Fig. 1 of the draw-
1ngs. ,

As a convenient means for facilitating the

inspection and cleaning of the shuttle the

throat-plate 23-is shown extended from the
front to the rear side of the bed-plate of the
machine and under and beyond the needle-
bar and practically constitutes an extension
of the bed-plate or the working - table of
said machine and will be removably fixed
to the bed-plate of the machine by means ot
serews (not shown) with the throat (not
shown) thereof in vertical alinement with the
needle-bar. It will be seen that by the re-
moval of said throat-plate or bed-plate ex-
tension the shuttle and shuttle-carrier and
also the driver, hereinafter described, are
fully exposed to view and are practically
accessible from all sides thereof.

The loop-taker or shattle S, which consti-

tutes one portion of my present invention

and is in the nature of an improvement upon
the loop-taker deseribed in my prior patent,
No. 471,035, dated March 15, 18392, consists,
when assembled, of the annularly-recessed or
cup-shaped member 29, whieh constitutes the
shuttle proper (or cop or bobbin-receiving
case)and hasan annularinwardly-projecting
stem or hub 29', the cap orlower thread-guide

30, having a cylindrical hub 30°, revolubly

carried upon the stem 29, and the detent-pin

32, extending into the hub 29" and remov-

ably holding the parts assembled. This de-
tent or cap-securing device is shown in the
nature of a pin fixed at one end to the mem-

wigl

longitudinally, as at 32', at the headed oppo-
site end thereof to form resilient holding-
arms adapted for impinging or frictionally

engaging the outer end of the hub 29’ of the .

member 29, and the head of the pin being
adapted for engaging the cap 30 near the
outer face thereof and for holding the said
cap against longitudinal movement upon the
stem or hub 29, while leaving the same free
for rotation independent of the movement of
the shuttle or cup-shaped member 29, as will
be readily understond by reference to Fig. 4
of the drawings. The lower thread-carrying
bobbin B (or the cop or spool, as the case may
be) is revolubly and removably carried upon
the hub 30" of theremovable cap 30. Thiscap
is transversely perforated at opposite sides
of the axis thereof, as shown in Iig. 2, to
form independent guide - openings 31 and
31', respectively, through one or the other of
which the lower thread may be passed, said
thread being usually extended through the
guide-opening 31 when the loop-taker isto be
rotated in the direction indicated by the ar-
rows, Figs. 13, 14, and 15, to form a lock-
stitech, and said thread being usually ex-

7C

75

50

QO

tended through the guide-opening 31" when

the loop-taker is to be rotated in a direction
opposite to that indicated by the arrows,
Figs. 22 to 26, inclusive, to form a lock chain-
stitch, as will be readily understood by a
comparison of Figs 10 to 15 and Figs. 16 to
21, ineclusive. The loop-taker or shuttle S is
provided at one side thereof with a tension
device T3, adapted for regulating the tension
of the lower thread,and its construction and
operation will be hereinafter more fully de-
scribed.

The loop-taker or shuttle 5, In the pre-
ferred form thereof herein shown, has an an-
nular or substantially annular needle-receiv-
ing groove 33 formed on the periphery thereot
atone side of the track 28, which groove 1s
adapted forreceiving the point of the needle
during the reciprocations of the needle-bar.

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

said loop-taker is provided peripherally with :

two sets or two series of loop-engaging hooks,
the hooks of one set (designated by A, 2/, and
h?, respectively) being oppusitely disposed
relatively to and alternating with the hooks
of the other set, (designated by 2, 7', and 7%, re-
spectively,) each hook of both sets of hooks
having a loop-receiving space or opeuing con-
tiguous thereto and in advance thereof, the

loop-receiving spaces of the two sets being

preferably equidistantly disposed relatively
to one another.
constitute one set of hooks, are adapted for
engaging the successive loops of the needle-

ber 29,concentric with the stem 29" and split | thread ¢ when the loop-taker is rotated in the

(%
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The hooks A, A/, and A%, which
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direction indicated by the arrows in Figs. 10 |

way between each two adjacent opposing

B

hooks of the loop-taker and are adapted for

t0"15, inclusive, to form a lock-stitch, and the | receiving corresponding driving-pins upon
hooks 2, 2/, and 4%, which constitute the other | the driving-arms of a shuttle-driver or loop- 7o
- set of hooks, are adapted for engaging the | taker driver, (désignated in a general way
5 successive loops of the needle-thread when | by H.) B

~ the loop-taker is rotated in the opposite di- The driving oractuating mechanism for the
rection or-in the direction indicated by the | needle-bar and loop-takerin the form thereof
arrows in Figs. 16 to 21, inclusive, to form a | herein shown comprises two remotely - dis- 75
chain-stitch, or in the direction indicated by | posed shafts D and D', loeated horizontally

to the arrows in Figs. 22 to 26, inclusive, to form | one above the other and in parallelism, the
a lock chain-stiteh. shaft D being in direct operative connection

In practiceit has been found advantageous | with the needle-bar N and the shaft D’ being
to have one set of loop-receiving openm% in | indirectly operative connection with the loop- 8o
the periphery of the loop-taker for recoiving | taker S, an intermediate or vertical shaft D7

15 and one set of hooks formed by the walls of a one-to-one train of gears K, operatively con-
said openings forengagingsuecessive loops of | necting the needle-bar-actuating shaft D and:
the needle-thread when the loop-takeris rota- | the intermediate shaft D? and a two-to-three
ted in one direction to form one kind of stitch | train of gears E', operatively connecting the 8;
and to have anindependent set of loop-receiv- | intermediate shaft D* and the loop-taker-ac-

2o ing openings andloop-engaging hooks for per- | tuating shaft D'. The upper horizontal shaft
forminga like function when the loop-taker is | D, which will be herein termed the ‘‘needle-
rotated inthe opposite dirvection to form an- | bar-actuating shatt™ and which is journaled
other kind of stiteh, and for this purpose it is | at or neéar its opposite ends in suitable bear- go
desirable that opposing hooks and their re- | ings 40 in the arm 25 of the machine, is op-

25 spective loop-receiving openings should be | eratively connected with the needle-bar by

| considerably remote from one another. The | means of a ecrank 41.and a connecting-link or
opposing hooks of my improved loop-takerare | connecting-rod 42 after the usual manner of
separated from each other by an interven- | making e1*3n1{-'eonn.eetlons between rotating 95
ing track segment or zone (designated by j.) | and reciprocating parts or deviees. The

30 The oppos 1te walls (one of which constitutes | erank 41, which is secured to the outer end of

| the loop-engaging hook) of each loop-receiv- | the shaft D, 18 provided at one end thereof
ing opening are 111011119(1 or tapered at their | with a weight 41" and is provided at its oppo-
adjacent edges or ends, as shown at 35 and | site end with a transverse elongated bearing 100
35", in parallel planes obhquely to the periph- .| 41", in which is journaled the stud or con-

35 ela,l line of the loop-taker, or substantially so, | necting-rod pin 42" on the upper end of the
one wall of each loop-receiving opening—u. e., || connecting rod or link 42, which link is piv-
the wall which constitutes the loop- enﬂ'&ﬂ | otally secured by another stud or pin at its -
ing hook—being pointed inwardly towatd the 1 lower end to the needle-bar N, at one side the 105
needle- -receiving groove 53, and the opposmﬂ" axis thereof, by meauns of a strap 44, clamped

4c wall of this said 100p receiving opening beingi| upon or adjustably secured to said needle-
pointed outwardly in opposibion to the loop-/| bar, as shown most clearly in the operative
engaging hook, as will be readily understood | views, Figs. 10 to 21, inclusive. -
by reference to Fig. 6 of the drawings. The!| As a means for directly actuating the loop- 110
object of this partieular disposition of the ad-!{ taker or shuttle from the horizontal shaft D’

45 Jacent ends of the walls of the loop-receiving:| and as a means for holding said shuttle in a
openings is, as will be readily apparent, to'| fixed peripheral relation with the peripher-
obviate the accidental engagement of the | ally-disposed loop-taker-supporting rolls or
loop of the needle-thread by any wall of any | track-rolls and concentric to a fixed axis of 115

loop-receiving opening other than the one | rotation, and thereby prevent radial move- -
so which constitutes the loop-engaging hook or | ment of the loop-taker when a loop-receiving
by any hook other than the proper one, irre--# opening comes opposite or contiguous to a
spective of the direction of rotation of the | track-roll during the rotation of said loop-
loop-taker, thereby insuring a positiveness in | taker, I have provided in connection with the 120
the operation of the loop-taker conducive to | shaft D' a loop-taker-supporting driver H,
55 aecuracy in the tormation of the stitches and | which driverin the form thereoil hereinshown
- a corresponding efficiency in the operation of | has a series of radially-disposed arms 48, each
‘the sewing-machine. Formed in one side of | having at the free end thereot two outwm dly-
theloop-‘mker,near the periphery thereof, are pro,]eetmﬂ‘ driving and supporting pins 49, 123
a series of driver-sockets 37, herein shown as | the pins of the successive arms of the driver

6o six in number and arranged, preferably, in | being adapted for successively engaging in

three pairs, as shown, said pairs being prefer- | the GOh@SpDBdlﬂﬂ' driving-sockets 37 in the
“ably concentric to the axis of the'loop-taker | losp-taker and for romtmn‘ said 100p raker
and equidistantly disposed relatively to each | and also for maintaining the same against ra- 130

- " other, as shown most ¢learly in dotted and 'dIa,l movement or Vlbmtory movemeﬂb dur-

65 full lines in Fig. 8-of the drawings.. These | ing the rotation thereof. | |
sockets are prefembly located one pa.w mid- By separating adjacent Opp()SUlﬂ' or oppo-

_Sltely-opemble 100p engaging hooks of the
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loop-taker sufficiently to leave a frack-seg-
ment of some considerable length intermedi-
ate thereto I am enabled to locate or form a
pair of driver-sockets in the loop-taker at
points between each two adjacent opposing
hooks, (one hook of each opposing set of
hooks,) thereby insuring the successive en-
oagement of successive pairs of driving-pins
with the loop-taker at successive points in
advance of the successive loop - engaging
hooks irrespective of the direction of move-
ment of the loop-taker—that is to say, the

successive pairs of driving-pins 49 of the

driver H will when the loop-taker is rotated
in.one direction engage and release said loop-
{aker al successive points in advance of the
stceessive hooks of one set of hooks and when
the loop-taker is rotated in the opposite di-

rection will engage and release said loop-

taker in advance of the successive hooks of
the other set, the driving-pins adjacent.to the
hook carrying the loop of the needle-thread

heing at all times in advance of sald loop,

which is a matter of great desideratum.

As a convenient means for facilitating a re-
versalin the movement of the loop-taker with-
out changing the direction of movement of
the needle-bar-actuating shaft or the feed-
actuator the two-to-three train of gears E/,
operatively connecting the loop-taker-actuat-

ing shaft D’ and the intermediate shaft D?

is herein shown in the nature of a reversing

~driving- train, said train consisting, prefer-
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ably, of a relatively small bevel-gear d?, se-
cured to the lower end of the intermediate

shaft D?, and two oppositely-disposed rela-

tively large bevel-gears d® and d*, carried by
the loop-taker-actnatingshaft in position and
adapted for operatively engaging alternately
the bevel-gear d?at opposite sides thereof, re-
spectively. Intheform thereof herein shown
the two bevel-gears d?and d* have a common
hub and are adjustably secured for shifting
movement upon the loop -taker - actuating
shaflt D'and areadapted foralternately mesh-
ing with the bevel-gear d* upon the interme-
diate shaft D=, said gears d®and d* being held
in adjusted position and in fixed rotative rela-
tion with the shaft D', preferably by means
of a detent device designated in a general
way by G, which detent device is shown in
the nature of a pin or sliding bolt 50, seated
in a transverse socket 51, formed in an en-
larged hub of one of the gears, as d?, the in-
ner end of said detent-pin being normally
held in engagement in one of the lock notches
or sockets 52 or 52', formed in the periphery

of theloop-taker-actuatingshaft D', by means

of a spiral spring 53, seated in and bearing at
its outer end against the outer wall of the
socket 51 in the hub of the gear and bearing
at its inner end against a shoulder 50" upon
the inner end of the detent-pin 50, as will be
readilv understood by reference to Figs. 1 and

8 of the drawings.

As a means for facilitating the adjustment

| to bring one or the other of the sets of loop-

engaging hooks into operative position, asis
necessary when changing the direction of
movement of the loop-taker to change from
a lock-stitch to a chain-stiteh, or viee versa,
the lock-notehes 52 and 52’ in the loop-taker-
actuating shaft are shown in different posi-
tions, respectively, in said shaft, so that by
releasing the detent-pin 50 from one of the
notches, shifting the gears d®and d* longitu-
dinally of the shaft D' to bring one or the
other of the same into engagement with the
cear d?, and turning the shaft D' until the
desired noteh 52 and 52' is engaged by the de-
tent-pin the desired loop-engaging hooks of
the loop-taker are brought into correct opera-
tive position for forming the requisite stitch.

It will be observed that the hooks of one
series of loop-engaging hooks are unequally

spaced with relation to the hooks of the other

series—that is to say, the distance between
the terminal of a hook % to the terminal of a
hook 7 is less than the distance between the
terminal of a hook % and the terminal of a
hook 2, and so on throughout the series of
hooks. Thisarrangement is necessary in the
present instance when changing the charac-

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

from a lock-stiteh to a chain-stitch or to a
lock chain-stitch—the difference in the spac-
ing between the two series of hooks being
equal to the distance that the loop-taker may
be moved when the needle-bar is at its high-
est point without imparting motion to the
latter. Thus when the machine is to make a
lock-stitch, as shown in Figs. 10 to 15, the

cears d>and d* are in mesh, and it being de-

sired to make a chain-stiteh, as shown 1in
Figs. 16 to 21, the needle-bar is moved to 1ts

highest point, thereby bringing the crank 41.

into vertical parallelism therewith and at its
dead-center. The loop-taker is now turned
until the erank passes the dead-center, and at

‘theinstant motion begins to beimparted tothe

needle-bar the desired adjustment has been
accomplished and the gear d® has heen moved
into mesh with and locked in engagement
with the geard?. Thedistance the loop-taker
is 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, 1t
being only necessary to employ an under or
shuttle thread, as will be readily understood.
~ The fabric- feeding mechanism is hereln
shown operated direct from the intermnediate
shaft D=
be of any suitable construction and organiza-
tion, is herein shown consisting of the feed-
dog supported for reciprocation intermediate
to the needle-bar and loop-taker, a feed-dog
carrier or feed-lever 61, pivotally carried for
vertical and horizontal oscillations by a
bracket or feed-lever carrier 62, a link 63, con-
necting the feed-lever carrier and feed-dog
and adapted for insuring a parallel movement

of the loop-taker relatively to the needle-bar | to said feed-dog during operation, and a feed-
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lever-actuating eam 64, in adjustable rotative
connection with the intermediate shaft D? of
the machine and in operative connection with
the feed-lever and adapted through the me-
dium of said shaft D® and its connections for
imparting alternating vertical and houzonml
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 T® for
the lower thread, which tension device is re-

movably secured to the cap 30 of the loop-

taker, near the periphery thereof, is in the

nature of a disk, recessed or cut away at one’

side thereof, as shown at 70, to form two op-

positely-disposed resilient thread-engaging
arms 71 and 71', one of which ATmS, as 71 is

in position and is adapted for impinging the

lower thread when the loop-taker is rotated’
in one direction to form a lock-stitch, as
shown in Figs., 10 to 15, inclusive, and the
i in position and
1s adapted for Impinging Smd thread when
the loop-taker is rotated in the opposite di-
rection to form a lock chain-stiteh, as shown

other of Whleh arms, as 71’

in Figs. 22 to 26, inelusive.

The ﬂ‘enetal eonstl uction and ovmmmtmn_
of the meuha,mbm or devices for actuating.
the needle-bar or loop-taker, the devices for
regulating the throw of the feed-lever, and-

the device or devices for elevating and de-

pressing ‘the presser-bar may be variously

modified from that shown in the drawings

within the scope and limits of iny invention.

Referring to Figs, 10 to 26, inclusive, which
figures illustrate various positions of the nee-
dle and loop-taker in the operation of form-

ing different kinds of Smtdles, as will be here-
1ndfter fully described, it is desired to state
that while the successwe positions of ‘the

loop-carrying hook are substantially correct

the configuration of the loops of the needle-
thread is slightly modified to more clear ly-

show opposite portions of said loops.

As a preamble to the description of the op-
eration of the machine in forming the differ-
ent kinds of stitches itis deemed desirable to

~ state that with the organization of the loop-
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taker-actuating mechanism and needle-ac- | i

tuating mechanism herein shown and de-
scéribed 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 complote revolutlons to three com-
Thus

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

or downward stroke of the needle-bar the pe-

ripheral travel of the loop-taker is substan-

tially equal to one-third of the entire length

of the circumference of said loop-taker, .&md

in consequence of the equidistant pemphel al

disposition of the three loop-receiving open-
ings or spaces of each set of hooks relatively
to each other and their peculiarly-operative
arrangements relatively to the reciprocations

opening,
ment, of ‘the loop formed by sald downward
stroke of said needle by the loop-engaging
hook constituting the wall of said loop-receiv-
ing opening, and it will be further observed
that at each complete reciprocation of the
needle or upon one apward or one downward
movement of the needle one of the loop-re-
celving openings and its loop- ent‘rdgintr hook

needle will be successively
several hooks of the opemmng seb of hooks
in the alternating order of their rotation.

666,578

26, _inclnsive, the needle will at each descent
thereof or at each complete downward stroke
of the needle-bar come 1n close proximity to,

but slw'lltly in advance of, a loop-receiving
and in position toinsure the engage-

will be carried past the loop-engaging posi-
tion, and the successive loops fomned bx the
engaged bV the

Referring to bhe diagram FKig. 27, the rela-

tively- small dotted urcle R repr esentsthe vir-
cuit or path of movement of the needle-bar-
actuating erank, the parallel vertical lines R
-and R3, wspectlve]y,_iepiesent the paths of
'mo_vemp‘nt of the needleand its connections,
‘and the relatively large full-line circle R?® rep-

resents the circuit or pa,th of movement of the

loop-engaging hooksof the loop-taker orshut-

tle. The dotted circle R, which represents
the circuit of the erank, is shown divided by
radial dotted lines 1, 2, 3, 4, 5, 6, 7, 8, 9, 10,

11, 12, 13, 14, 1£, and 16 mto Snteen dllquot
parts, Whlch hnes represent sixteen succes-
sive p(‘SllJlOI]S respectively, of the crank dur-

ing one complete rotation thereof. Thesub-

divisions of the two circles R and R? in Fig.

27 represented by lines a, b, ¢, d, e, f, and ¢
indicate the successive positions of the crank
and one hook correbpondmﬂ* to the positions
thereof shown in Figs. 16 to 21, inclusive and
respectively, which Figs. 16 to 21, 1nclusive,
show, respectively, successive pOSlthHb of the
loop- taker needle, needle-bar, and needle-
bar- aetu&tmw erank i in the Operatmn of form-
ing a chain- st,lteh, and the subdivisions «, b,
¢, d, e, 1, and g upon the vertical line R’ in

Fig. 27 represent successive positions of the

eye of the needle in the upward-and-down-

ward stroke of said needle and correspond-

ing to the positions of said needle shown, re-
qpeetwely in Figs. 16 to 21, inclusive, said
divisions of the vertical line R’ representmw
the successive positions of the needle corre-
sponding to the successive positions of loop-
taker represented by the radial lines a, b, c,
d, e, f, and g as. shown in b&ld dlan'mm

Flg 27.

Referring 130 the graphical dmﬂ’mln Fig.
28, the full horizontal line O and the full
curvilinear line O’ 'represent respectively,
the ordinates or the respective paths of move-
ment of the loop-taker and needle-bar, said
diagram representing the relative positions
of the loop-taker and needle during one cowm-
plete reciprocation of the needle- bdt‘ The
dotted vertical division-lines 1 to 16 numer-
10&1137 and inclusively represent sixteen suc-

of the needle, as represented in Figs. 10 to | cessive positions, respectively, of the loop-
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taker and needle corresponding to the sixteen
snceessive positions thereof represented by
similar characters in Figs. 27 and 28 of the

drawings. Insaid Fig.28the horizontal dotted |

line O3 represents the line of the throat-plate
of the machine, and the points of intersection
of the vertical dotted lines 1 to 16, inclusive
and respectively, denote the successive DOSI-
tions of the eve of the needle relatively to
the throat-plate of the machine, the distances
of said points of intersection above and be-
low the horizontal line O% signifying the dis-

tance of the eye of the needle above or be-

low the throat-plate at sixteen successive po-
sitions of said needle during one complete
reciprocation of the needle-bar.

By a comparison of the two diagrams Figs.
27 and 28 the relative movements of the loop-
taker and needle during one complete recip-
rocation of the needle-bar will be readily un-
derstood. In Fig. 28 a series of successive
intermediate positionsof thé needle and loop-
taker are represented by the fuall vertical
lines a, b, ¢, d, e, and f and the dotted ver-
tical line ¢, which positions coincide with the
successive positions illastrated in Figs. 16 to
21, inclusive, and also coincide with the po-

sitions designated by similar characters in

Fig. 27 of the drawings. |
In Figs. 10 to 15, inclusive, I have shown,
respectively, successive positions of the loop-
taker and needle in the operation of forming
a lock-stiteh.
lock-stitch, as shown in Figs. 10 to 15, inclu-
sive, agsuming the parts to be in the first po-
sition illustrated in Fig. 10, with-the needle
in its lowest position or in the position desig-
nated by o in the diagrammatic Figs. 27 and
98, and the loop-engaging hook / of the se-
ries or sets of lock-stiteh hooks being in the
position designated by b in said Figs. 27 and
98, and the loop-taker being rotated in the di-
rection of the arrow in said Fig. 10, said loop-
engaging hook 7 is first carried forward to 168

loop-engaging position illustrated 1n Fig. 11,

at which point said hook engages the loop /
of the needle-thread, carrying the same par-
tially around the loop-taker to the position
illustrated in Fig. 12. At this point in the
rotation of the loop-taker the preceding loop
I is released from the preceding hook /" and
is drawn upward out of the path of movement
of the successive hooks of the loop-taker and
into engagement with the lower thread ¢’ and
in close proximity to the fabric K. A con-
tinued rotation of the loop-taker S carries the
hook %, together with the loop [, to the posi-
tion illustrated in Fig. 13 of the drawings,
taking up the slack of the preceding loop [
and drawing said preceding loop into closer
relation with the fabriec. A continued rota-
tion of the loop-taker S carries the loop-en-
guging hook 7 first to the position illustrated
in Fig. 14, at which point the loop / is fully
drawn out, and the preceding loop /' is drawn

taut, or approximately so, with the fabrie K,

and the needle N, as descended, with 1ts eye
’ ) Y

In the operation of forming a

| 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, to
the position illustrated in Fig. 15. The pre-
ceding loop I' is at this point drawn tauat to
the fabrie to complete the first stiteh, and
the needle N’ is in approximately its lowest
position, having formed a loop to be engaged

by the preceding hook h? of the loop-taker,

which hook engages said newly-formed loop
of the needle-thread, and the successive cycle
of movements of the part hereinbefore de-
seribed is then repeated to form successive
stitches, as will be readily understood by ref-
erence to the operative views, Figs. 10 to 15,

ineclusive, hereinbefore referred to.

In forming the lock-stitch the lower thread
# is extended to the guide-opening 31 in the
cap of the loop-taker and underneath and 1s
impinged by the resilient arm 71 of the ten-
sion device T?, as will be understood by rei-
erence to Figs. 10 to 15, inclusive of the draw-
ings.

In the operation of forming a plain chain-

stitch, as illustrated in Figs. 16 to 21, inclu-

sive, the lower thread is dispensed with and
the loop-taker is rotated in the. direction of
the arrow in said figures or in a direction 1n
opposition to the direction of movement of
said loop - taker designated by the arrow in
Figs. 10 to 15, inclusive. In this operatlon
the so-called ““chain-stiteh” hooks ¢, 7', and
2 are operative and alternately engage the
suceessive loops of the needle - thread, the
succeeding loops of the needle-thread being
carried by the succeeding alternate hooks
through preceding loops of said needle-thread,
as will be understood by reference to sald
Figs. 16 to 21. The successive positions of
one hook 7 of the loop-taker and the succes-
sive positions of the needle as illustrated in
Figs. 16 to 21 correspond to the successive
positions of said hook and needle represented
by lines a, b, ¢, d, e, f, and g, respectively,
in the diagrammatic Figs. 27 and 28. 'T'he
operation of forming the plain chain-stitch
is. in so far as the taking up of the loop ot the
needle-thread is concerned, substantially the
same as the operation described 1n connec-
tion with Figs. 10 to 15, inclusive, the only
difference in theoperation of forming a chain-
stiteh over that of forming a lock-stitch be-
ing in the reversal of the direction of move-
ment of the loop-taker, sothat one loop of the
needle-thread instead of beingcarried around

and engaged with a lower thread will be car-

ried through and be engaged by a preceding
loop of said needle-thread, aud the dispen-
sation of the lower thread; the taking up of
the slack of preceding loops of the needle-

thread, in forming a chain-stiteh, being ac-

complished by the drawing out of succeed-
ing loops of said needle-thread, in their travel
around the loop-taker, in substantially the
samne manner as that described in the opera-

 tion of forming the lock-stiteh.
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In the operation of forming a lock chain-
stiteh, as illustrated in Figs. 22 to 26, inclu-
sive, and for which my improved shuttle is
especially adapted, the lower thread ¢, which
18- employed in the formation of this stitch,
18 extended through the guide-opening 31’ in

the cap of the loop-taker and is carried un--

derneath and is impinged by the resilient
arm 71" of the tension device T° of said loop-
taker, the end of said thread being extended
along said throat-plate, as illustrated in Fig.
22, In position to be engaged by the loop of
the needle-thread when the same is carried
completely around the shuttle and is released
therefrom. Thisoperation of forming a lock
chain-stiteh is substantially the same as the
operation of forming the plain chain-stiteh,
with the exception that the lower thread # is
employed and is engaged by the suceceeding
loops of the needle- thl edd as the same are re-
leased from the hooks of the loop- taker car-
rying sald loops.

The various operations of forming the lock-
stitch, the chain-stitch, 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
sets of Figs.-10 to 15, inclusive, 16 to 21, in-
c¢lusive, and 22 to 26, inclusive.

In the operation of forming the lock-stitch

the loop-taker is rotated in bhe direction of
the arrows in Figs. 10 to 15, inclusive, and
the *‘lock-stitch” hooks, or the set of hooks
designated by 2, ', and h? respectively, are
operative, whereas in the operation of form-
ing the chain-stitch and the lock chain-stitch
the loop-taker is rotated in a direction oppo-
site to that necessary to form a lock-stitch,
and the so-called *‘ chain-stiteh” 1100kb or the
set of hooks designated by 2, ¢/, and fa{ are
operative.

By the construetion and organization of the
loop-taker herein shown and described it will
be seen that the two sets of oppositely-dis-

- posed hooks each have an independent fune-

tion, one set being operative for the forma-
tion of a lock-stitch and the other set being
operative for the formation of a chain-stitch
or a lock chain-stitch, and said sets of hooks
are so disposed, as hereinbefore deseribed, 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-stitch
hooks are so constructed and arranged as to
pass the loop of the needle- thlead without
lnterference or engagement therewith when

the chain-stitch hooks are opposite and the.

loop-taker is rotated in the direction to form
a chain-stiteh or a lock chain-stiteh, 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-stitch hooks 7, 7/, and ¢

will be of greater area than the loop-receiving

spaces COntlﬂ‘HOUS to the lock-stiteh hooks h
h', and 722

|
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I do not claim specifically herein a loop-

taker comprising an annularly-recessed rev-

oluble member having its per 1phel y substan-

tially concentric to the axis thereof and hav-

Ing two sets or two series of peripheral op-
positely-disposed loop-engaging heooks, each

hook of each set being &,\epdmted from the

adjacent hook of the same set by a pair of
track-segments, which segments are in turn

separated from each other by the formative
recess of a hook of the opposite set and a

relatively stationary cap carried by the re-
cessed member and adapted for supporting
and holding in place a bobbin, cop, or spool;
nor the su m-wrting of such 100p-ba,1{er ab un
inclination to the path of movement of the
needle-bar; nor such loop-taker provided on

one side with a series of pairs of driving-

sockets, each pairlocated intermediate of two
opposing hooks, in combination with & revo-
luble driver having a series of pairs of driv-

ing-pins for successively engaging in the sue-

cessive palrs of the duvmmmdwm for con-
tinuously rotating the loop- t.aJk:ﬂI northerela-
tively stationary cap with two thiedd-ﬁmde
openings located one at each side of the axis
thereof, a tension device removably secured

to said cap and having two oppositely-dis-

posed resilient thread-engaging arms in posi-
tion and adapted one for impinging the lower

thread when said thread is extended through

one of the thread-guide openings and the

other for impinging the lower thread when

the same 1s extended through the other of
the said openings; nor a revoluble loop-taker
having a peripheral needle-groove and pro-
vided with two sets or two series of hook-
forming openings in the periphery, the adja-
cent 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 ends pointing inward
toward the loop-receiving opening and the

i ‘adjacent end pointing outward in opposition

to the first-named end, as this matter forms

the subject-matter of a patent granted to me-

January 11, 1898, No. 597,338.

Having Thllb deseubﬂd my 1nventwn 1

claim—

1. In a sewing-machine, the combination
with a reversibly-revoluble loop-taker, hav-
ing a plurality of loop-engaging hooks, a nee-
dle-barand mechanism forrevolving the loop-
taker and reciprocating the needle-bar, of re-

versing mechanism, including a spring-actu-

ated locking-pin, for reversing the direction
of rotation of the loop-taker and maintaining
a proper operative relation between the latter
and the needle, substantially as described.
2. In a sewing-machine, the combination
with a reciprocatory needle, of a reversibly-
revoluble driving-shaft and loop-taker, the
latter having a plurality of sets of hooks in
its periphery, the hooks of one set being ar-
ranged alternately with, and oppositely to,
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the hooks of the other set, and each hook | or chain-stitch, said meansincludingaspring-'
having a beak to take the loop from the nee- actuated locking device, substantially as de-
dle and a heel to let it off, and means whereby | scribed. |

the rotation of the loop-taker-driving shatt HARRIET RUTH TRACY.
¢ may be reversed when it is desired to change Witnesses: |
from one set of opposing hooks to another for FRED. J. DOLE,

the purpose of making either the lock-stitch | ~ Francis H. RICHARDS.
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