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SPECIFIOATION formmg part of Letters Patent l\To 607 081 dated July 12, 1898,
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To acZZ w?mm Lt may) concermn:
Beitknown thatl, FRANCIS H. RICHARDS a

citizen of the Umted States, residing at Hal B~

ford, in the county of Hartford and State of
Oonnectleut have invented certain new and

usefual Improveme'nts in Sewing-Machines, of

which-the following is a specification.

Thisinventionrelatestolooper mechanisms
for sewing-machines of that class in which a
rotatable looper or shuttle is employed for en-

gaging a needle-loop and carrying it entirely
around the same toinclose a second or lower
thread-or to permit a succeeding loop to be
carried therethrough to thus form a stiteh,

the object of the mventwn being to prowde
animpr oved rotatable 100per mechamsm coOm-
prising a looper and driving and supporting
mechanism simple in its e’onst—metion and the
latter not only constituting actuating means
for the looper, but also supporting means for

the same, and thereby doing away with pe-

ripheral or other independent means of sup-

port, asin mechanismsof this character here-

tofore in use, and in which improved looper

mechanism the codperating parts of the looper

and driving and supporting mechanism will

have a bearing engagement with each other.
‘with such a high degree of precision that the.

tendency of such bearing parts to become dis-
located or separated, asin the comnion con-
struction of looper meehamsms 1S positively
prevented, whereby a more perfectlv -operat-

ing looper mechanism is obtained than has

heretofme been practicable and whereby also
the looper or shuttle can be actuated at a high

rate of speed and at the same time be posi-

tively maintained against radial or diamet-
rical vibratory movement and also againstlat-
eral movement.

Inthedrawings accompanying aﬂd forming

part of this specification, Figure 1 is a side

elevation of one construction of sewing-ma-
chine, partly in section and having as a part
thereof one form of this improved looper

mechanism. Fig. 218 a side elevation of one

form of this looper mechanism in position be-
low the throat-plate, a part of said mechan-
ism belng in section. Fig. 3 1s a top view of

this form of looper mechanism with the looper”
shown in dotted lines.

Fig. 4 is an end view
of this looper mechanism, lookmﬂ' toward the
right in Fig. 3, said view Showmg, however,

J—

| a different form of fctstemnw means for the

bracket from that shown in ]."w 3. Fig.bis
an end view of the swinging bmekeb f01 the
rotatable support of the loopel mechanisin.

Fig. 6 is a detail of one form of fastening
means for such swinging support. Fig. 7 is
a side view of a driver as 1t-would appear if
provided with its usual complement of teeth,

the opposite support being similar,except that
it 1s provided with a less number of working

teeth and in one form has an annular recess

or opening for the insertion and removal of
the bobbin and the non-working teeth being
shown in dotted lines. I'ig. 31is a front view
thereof. Ifig. 9 is - a view of one side of the

‘looper or shuttle, the tooth-spaces at the op-

posite side thereof being shown in dotted
lines. Kig. 10, Sheet 4, 18 a cross-sectional
view of the looper, taken in line a a, Fig. 9,
and looking in the direction of the arrow.

Fig. 11 1s a view of one side of the looper or
shuttle as 1t would appear if provided with

its usual complement of teeth, the opposite
side of the looper being similar, except that it

in dotted lines.. Iig. 12 is a view represent-
ing the pitch-cones of the looper and 1tsdriver

-and support as they appear without teeth.
Fig. 13 is a diagrammatic illustrative sec-

tional view of the upper part of the looper
mechanism for the purpose of illustrating the

angle ofinclination of the looper and its drwel

and support and the teeth thereof. Fig. 141is
a detail view of the grooved guide. - KFig. 15
18 a view of another form of looper mechan-
ism, partly in section, in which the driver is
shown of greater diameter than the support.

Ifig. 161s a cross-sectional view thereof, taken

in line ¢ ¢, Fig. 15, and looking toward the
right. Iig.17 is a view of still another form

of looper mechanism, the looper in this in-

stance being provided with a needle -slot
formedsubstantiallyin its peripheryand said
looper being supported in a plane parallel
with the path of the needle. This view also

represents both the driverand support asnor-
mally non-movably supported on the frame-
work of the machine and both having the
Fig. 18 isa side view
Kig. 19 is an edge or
20 1s a view of yet

same number of teeth.
of this form of looper.
plan view thereof Fig.
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another.form of looper mechanism, the driver |

and supporting-gears and looper in this in-
stance being provided with a full complement
of teeth. Iig. 21 is a front or edge view,
partly in section, of a looper having the in-
ner walls only of its tooth-spaces spherically
shaped, the outer walls thereof being cut
away, and said view also showing a portion
of thedrivingand supporting mechanism, also
partly in section; and Iig. 22 is a side view
of a portion of said looper.

Similar characters designate like parts in
all the figures of the drawings.

Ileretofore in a looper mechanism of this
class the looper or shuttle thereof has gener-
ally been supported by means of rolls dis-
posed about the periphery thereof, said rolls
serving Dboth as guiding and supporting
means, and as the looper or shuttle of this
character usunally has peripheral loop-receiv-
Ing openings orrecessessaid looperduring the
rotation thereof has a tendeney toward dia-
metrical or radial vibratory movement when
said peripheral recesses arrive contiguous or
adjacent to said supporting-rolls, and thus
permit a small portion of the periphery of
such rolls to enter said recesses, thereby caus-
ing the jumping of the looper toward and
from the rolls. Not only this, but owing to
the necessity of using a construction of driver
which will have a part thereof in engagement
and a part thereof out of engagement with
the looper simultaneously in order to permit
the passage of the thread-loops around the
same the codperating orengaging parts there-
of in the construction of looper mechanisms
heretofore in use have a tendency to become
dislocated and separated from a true bearing
engagement with each other, thus permitting
the Jjumping of the looper, as above set forth,
as well as also permitting a lateral movement
thereof, all of which causes are sufficient to
prevent the proper taking of the needle-loops
by the loop-takers of the looper and conse-
quently the perfect operation of the machine.
In order, therefore, to obviate these disad-
vantages, l have provided animproved looper
mechanism in which the operating mechan-
ism thereof will not only constitute means for
rotating the looper, but will also constitute
means for supporting the same, and thereby
do away with peripheral or other independ-
ent means of support, and which operating
means will 'have a bearing engagement with
the looper with such a high degree of pre-
cision that vibratory movement of said looper
in a radial or diametrical as well as in a lat-
eral direction will be positively prevented.

Thisimprovedlooper mechanism comprises,
1n & general way, a looper or shuttle, (desig-

‘nated generally by A,) which may be of any

preferved construction so far as the loop-

takers thereof and the manner of supporting
the bobbin or cop (should one be used to form:

a lock chain-stitch) are concerned, and driv-
ing and supporting mechanism, (designated

in a general way by B,) and which likewise |

may be of any desired construction, so far as
the means for supporting and imparting mo-
tion thereto are concerned, and which mech-
anism comprises, in the preferred form of
looper mechanism shown, a driver and a sup-
port, (designated in a general way by C and
E, respectively,) one disposed at each side of
the looper, and which driver, support, and
looper in the present construction are formed
as true bevel-gears adapted to coact, and thus
jointly constituting means for supporting and
operating the looper. The driver and sup-
port are also preferably so constructed in this
form of looper mechanism that they consti-
tute supporting or holding means for the
looper, this being preferably accomplished in
the present structure thereof by so forming
the bevel-gear looper and its driver and sup-
port that they will have coineiding spherical
engaging surfaces bearing the one upon the
other at each side of the looper, whereby they
will have curved bearing-faces in a plane
transverse to the plane of rotation of said
looper, and thus constituting, as above set
forth, means for sustaining the looper 1n
proper position against both radial or dia-
metrical and lateral play. As a preface, how-
ever, to a more particular description of this
improved looper mechanism, it will be under-
stood that the lmproved supporting means
for the looper (herein shown as the coincid-
ing spherical bearing-surfaces) could be used
with other driving means than that herein
shown and that the bevel-gear teeth consti-
tuting the driving means herein could be used
with other supporting means, and hence in-
dependently of the supporting or holding
means herein shown, if desired. In other
words, neither is dependent upon the other
to counstitute an operative looper mechan-
ism; but it has been found in practice that
the disadvantages heretofore found in this

~class of looper mechanisms are avoided by

the coaction of the improved supporting and
driving means herein shown in their pre-
ferred constructions. Fuarthermore, it will
be understood that the different forms of
looper mechanisms herein shown and de-
scribed are simply preferred constructions of
various looper mechanisms of similar charac-
ter that might be used to accomplish the pur-
poses above set forth without departing from
the scope of this invention, the gist thereof
being to provide looper mechanism in which
the looper and driver or driver and support
will form true beveled gears, and the said
mechanism will constitute both supporting
means and also driving means for the looper.

As this improved looper mechanism can be
used with various kinds of sewing-machines,
sald mechanism is, for convenience, shown in
the accompanying drawings embodied in a
sewing-machine of the same general charac-

ter as that deseribed in my prior patent, No.

074,673, dated January 5, 1897, to which ref-
erence may be had foramore deflinite deserip-
tion of the construction, organization, and
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operation of the various elements thereof. In
part this machine comprises a bed-plate 2,
having depending brackets 3 and 4 for sup-
porting the driving-shaft 5 of the looper-driv-
ing mechanism, a machine-arm 6, having a
head 7 at the outer end thereof and support-
ing a presser-foot §, and within which head is
mounted the needle-bar &', carrying the nee-
dle . _

The needle-actuating means comprises a
shaft 9, journaled in said arm 6 and having a
crank 10 at one end thereof pivotally secured
to the needie-bar «' and provided at its oppo-
site end with the usual hand and pulley wheels
12 and 13, respectively. This shaft'9carries
agear 14, which mesheswith a gear 15, mount-
ed on the end of an upright shaft 16, jour-
naled in the upright part of the machine-arm

0, the lower end of which shaft is operatively

connected with the looper-driving shaft 5 by
a train of gears 17 for imparting motion to
the looper in a manner hereinafter fully set
forth.

T'he feed mechanism shown, which is simi-
lar to that shown and described in Patent No.
574,575, referred to, and more particularly in
Letters Patent No. 558,664, granted to me
April 21, 1896, comprises a feed-actuating
lever 13, pivotally supported for vertical and
horizontal oscillationsand carrying atone end
thereofafeed-dog 19, workingin the feed-slots
of a throat-plate 20, and operatively connect-
ed at 1ts opposite end with a cam 21, mount-
ed on the shatft 16, and by means of which the
feed-dogs are opel ated.

As before stated, the looperor shuttle A, s0
far as the bobbin- holdmﬂ‘ meansand the num-
ber or kind of loc;-p-takers are concerned, may
be of any desirable construction; but the
looperis herein shown asof discoidal form,pro-
vided with a V-shaped periphery 25, and is
shaped to have therein an annular chamber
20, provided with a centrally-disposed hub or
spindle 27 for the reception of a bobbin or
spool 28 in the usual way, and which may be
held therein in any desired way, preferably
by the ordinary cap 30. The looper is pro-

vided with either one or more loop-takers,

each of which is preferably formed by a pe-
ripheral recess 33, whereby -the loop-takers
are in the nature of hooks 34. In the con-
struction of looper shown itis provided with a
series of three hooks and will therefore be de-
signed as a multihook looper.

In the form of looper shown in Fig. 1 it is
not provided with a needle-slot, but is so con-
structed and disposed that the needle may

- reciprocate at one side thereof, this being ac-

60

complished by forming the looper of less an-
gle at one side than at the other relatively to
the peripheral line thereof and setting the
same at a proper inclination with relation to
the path of the needle. Each side of this

looperis preferably constructed as a true mor-

tise-gear, one side or gear being designated
by D and the other by F, each side being
formed with a series of true bevel-gear teeth,

- (designated by 40 and 41, respectively,) the

preferred construction of which is best illus-
trated 1n Ifigs. 9, 10, 11, 12, and 13, Fig. 13
showing the angles of the pitch-cones of the
looper, driver, and support, the line o o0 in
this figure representing the pitch-cone at one
side of the looper, while the lines m m and
n n represent, respectively, the outer ends
and the bases or roots of the teeth thereof,

and the line 0" 0"’ represents the pitch-cone

of the opposite side of the looper, and the
lines m"” m"” and n” n" represent, - respec-
tively, the outer ends and bases or roots of
the teeth at this side of the looper.

- In Fig. 11 the fall and dotted lines repre-
sent the looper as it would appear if formed
with a full complement or circuit of teeth;
but for reasons hereinafter set forth in con-
nection with the driving mechanism it is
deemed desirable fo do away with a number

70

75

o

of such teeth and have the remaining teeth -

disposed in segmental arces and in position to
engage with the teeth of the driver and sup-
port

It will be understood that a greater or lessel
number of teeth than are herem shown could

e used, if desired; but in the present con-

struction thereof the looper is shown having
its teeth 40 at one side thereof comprising a
series of six teeth and 1ts teeth 41 at the op-

positeside thereof comprising aseries of three

teeth,and which teeth may be of any preferred
width, the teeth 40 being disposed in pairs,
each pair being equidistantly disposed rela-
tively to the other pair, while the teeth 41 are
also equidistantly disposed relatively to each
other, but preferably alternating with the
teeth 40, whereby a tooth at one side of the

gcC

95

10C

105

looper will be opposite a space at the other

side thereof, and vice versa.

Each tooth 41 of the gear I and each tooth
40 of the gear D at OPposﬂ;e sides, respec-
tively, of the looper or driven member have
their onter ends preferably flush with the
side face of said looper, the tooth spaces or
sockets 44 and 42, respectively, between, and
which determine the shape of, the teeth 40
and 41, respectively, constituting sockets for
recelving the teeth or projections on the sup-
porting members H and C, the latter of which
constitutes the driver for the looper or driven
member A.

All of the teeth at eaeh side of the looper
are preferably concentrically disposed about
the axis of rotation of the looper and at points
intermediate the periphery and axis thereof.

It will be understood that the long web 46,
intermediate each pair of sockets or spaces
44 of the gear D, and the long web 47, inter-

mediate each pair of sockets or spaces 42 of

the gear I, may, to a certain extent, also con-
stitute a tooth, in which case in this form
thereof the looper would thus be considered
as having at one side thereof six teeth 41.
The mechanism I3, which, as before stated,
comprises a driver C and a support E, each

[ .of which 1s a true bevel-gear, one disposed at
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each side of the looper or shuttle and in mesh
with the gear at that side thereof, may be

sustalned in any desired way; butin the pre-
ferred construction thereof herein shown,

however, one of said devices, as C, which is

shown as the main driver, 1s secured on the
end of the driving-shaft 5 for rotation there-
with. The preferred construction of this
bevel-gear driver C is best illustrated in Kigs.
7,8,12, and 13, in which the line o’ o', Figs. 8
and 13, representsthe pitch-cone thereof,while
the lines m' m' and »n' n’ represent, respec-
tively, the outer ends and the roots or bases of
the teeth, and which bevel-gear driver would
have the appearance, if provided with the
usualcomplementof teeth, 1llustrated in Kigs.
7 and 3, the non-working teeth being shown
in dotted lines; but as in practice the bevel-
gear looper and bevel-gear driver and support
have their primitive cones of such a slight

therefore of such length that they remain
nearly fully in mesh through such a relatively
long are of rotation that much the larger por-
tion of the periphery and teeth of said driver
and support can be cut away. Accordingly

1t has been found in practice to be entirely

feasible when the driving-teeth are made in
the form of truly-shaped gear-teeth, as herein
set forth, to use only a small proportion of
the usual complement of teeth for each of
sald peripheral arcs. Ilence in the construc-
tion shown the driver is provided with a se-
ries of teeth 48, preferably disposed in sets of
three, each set being equidistantly disposed
relatively to the other sets and said teeth be-
ing formed by spaces 49 intermediate thereof,
whereby they are adapted to mesh with the
teeth 40 of the bevel-gear looper. These teeth
45 are concentric with the axis of the driver
and are disposed at the same diametrical dis-
tance therefrom as the teeth of the looperare
disposed from its axis. Owing, as above
stated, to the relatively long arc of rotation
through which the teeth of the looper and
driver remain in mesh with each other in this
particular construction of looper mechanism,
a series of three sets of teeth is herein shown
adapted to accomplish the purpose desired.
IHence the remaining portion of the periphery
of the driver intermediate each set of teeth
is cut away, thus leaving a series of spaces
50, whereby a bevel-gear driver is formed
having three radial arms or segments 51, car-
ried by a hub 52 and equidistantly disposed
relatively to each other and each carrying at
its outer end a set of three bevel-gear teeth 48.

The support I, which forms the other mem-
ber of the mechanism 3 and combined with
the driver C thereof constitutes the sustain-
ing meauns for the looper, as hereinafter more
fully set forth, is to a certain extent in the
nature of an idle-gear, and while said gear
may be supported in many different ways
from that herein illustrated, and normally
freely movable toward and from the looper

or not, it is, however, herein shown jour- |

of a pair of teeth.

4 607,081

naled in a swinging bracket 55, by means of
which it is supported in position at that side

-of the looper at which the bobbin is usually
inserted.

_ This supporting-gear I is herein
shown formed as aring-shaped member, thus

having an annular opening 63" and provided

with a series of teeth 57. Owing to the fact
that a large proportion of such teeth can be
cut away, for the same reason as above set
forth in connection with the driver C, such

series of teeth 57 is herein shown preferably

comprising six teeth disposed in pairs, each

pair being equidistantly disposed relatively
to the other pairs thereof and each pair of

teeth being formed by spaces or recesses 53
in the usual way, so that the support wiil
haveaseriesof sixsegmentally-disposed teeth
and a series of six recesses 53 when consider-
ine the relatively long recesses at each side
These teeth are likewise
disposed concentric with the axis of the sup-
port and at the same diametrical distance
therefrom as the teeth of the looper with
which they are to mesh are disposed from
their axis. The construction of this support
as a bevel-gear is best illustrated in Figs. 2,
3, 12, and 13, in which the line 0"
m'" m'" and n'' '’ represent, respectively,
the outer ends and the roots or bases of the
teeth therecof. |

Ifrom the foregoing it will thus be seen that
the pitch-cones of the bevel-gear driver Cand
support E and the bevel-gears D and It of the
looper are all preferably of corresponding
angles and are so shown in the drawings, and
that owing to the perfect rolling action of
each companion pair of bevel-gearsrelatively
to each other they havea perfect bearing en-
cgagement and can be actuated at a high de-
gree of speed. |

It will also be seen that owing to the fact
that the bevel-gear driver and also the bevel-
cear support has a considerable portion oi
its periphery cut away the sides of the shut-
tle or looper adjacent thereto can be formed
of any desired contour—{for instance, as con-
vex or flat, the latter shape being preferably
herein shown-—without interfering with the
meshing of the teeth.

As above stated, this bevel-gear support 14
is mounted in a swinging bracket 55, which
1s shown pivotally secured at one end to a

o' illus-
trates the pitch-cone thereof, while the lines
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projection or bracket (0, forining part of the

framework of the machine, by means of a pin-
tle or pivot 61, extending through a pair of
ears (2 of said swinging bracket 55 and a patr
of ears 62’ of the projection 60, the upper end
of said pivot being threaded to enter a
threaded aperture in the under side of the
bed-plate 2. Thisswinging bracket 551s pro-
vided with an annular opening 63, having its

- wall concaved to form one member of a race

64, the other member of which race 64 1s
formed by the hub 65 of the support L, which
fits into said opening 63 of the bracket 99,
and in which race suitable antifriction-bear-
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ings, such as balls 66, are disposed. The |

oear 1s held in position by a flanged ring-
shaped member or nut 67, preterably pressed
into the hub 65 of the gear and turning there-
with in the opening of the bracket. The
bracket 95 is so constructed or disposed that
the axis of the support K will be in an in-
clined plane and of course at an angle to the
axis of the looper A, which likewise has its
axis at an angle to the axis of the driver C,
which in this form of mechanism is shown in
a horizontal plane, although it might be other-
wise, as hereinafter set forth. This bracket
1s held in position to support the gear in
mesh with the looper by a suitable fastening
device, one form of which isshown asaspring-
catch 67’ Fig. 3, secured to a rib 68 on the
under _51de,0t the bed-plate 2, while another
form is shown as a ‘screw-catch 69, Figs. 1, 4,
and 6, having a threaded end engaging a
threaded aperture 1in a projection or bracket
70 of the framework, in which case the bracket
55 is provided with a slot 70', whereby on
turning said screw-catch the head 69 thereof
will engage or release said bracket 55, as the
case may be. Thus it will be seen that the
bracket 55 can be swang outward to permit
either the shuttle or the support to be re-
moved, as desired; and as the annular open-
ings 63 and 63’ of said bracket and support,
respectively, are slightly larger than the bob-
bin and the cap 30 it will be readily seen that
said bobbin can be placed in position and re-
moved from its chamber in the looper with-
out swinging the bracket from its normal op-
erative position by simply inserting the same
through said openings 63 and 63" of the
bracket and support, respectively.
Intheform of looperanddriverhereinillus-
trated if the gear-teeth of each pairof inter-
meshing gears C and D and E and I, respec-

~ tively, were left as formed the ends of the

§O

55

60

teeth ther eof WO nld thereforein this construe-
tion be insufficiently far apart at certain pe-
riods in the rotation of the looper to permit
the proper passage ot the thread-loop around
sald looper owing to the angle of the cone-

faces of said gears, although other angles

thereof might be used. IHence in the present
structure a clearance space or passage 1S
formed for the thread of the loop when car-
ried around the looper, in order to permit the
same to be properly drawn out.and drawn up

in the asual manner of this character of loop-

ers, this being preferably accomplished in
this instance by cutting away the outer ends
of the gear-teeth of the gears Cand D of said
looper mechanism on inclined planes, as best
seen in Fig. 13, in which the line 2 2 repre-
sents the angle of inclination at which the
outer ends of the looper-teeth are cut away
at one side thereof and which also indicates
the contour of the looper at that side thereof,

while the line 7 7 represents the angle of in-

clination at which the teeth of the driver C
are cut away; but as in thisconstruction the
opposite side of the looper, as before stated,

is of less angle relatively to the periphery
thereof for the purpose of permitting the re-
ciprocations of the needle it is deemed suffi-
cient In this instance to cut away only the
looper-teeth. Hence the line & & represents
the angle of inclination at which such looper-
teeth are cut away, and which line % % like-
wise indicates the contour of thisside of the
looper. From the foregoing it will thus be
seéen that aspace71is formed intermediate the
ends of the teeth of each driver, each support,

and each looper-gear when the teeth of said
driver and support are out of mesh with the
looper-teeth, and which occurs approximately
in the present construction when the looper
anditsdriverand supportare moving through
that arc of rotation adjacent to the throat of
the throat-plate 20, whereby the proper draw-
ing out and drawing up of the loops are per-
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mitted, although it will be obvious that the

disposition of the teeth will regulate to a
large extent the particular point at which
such teeth will be out of mesh with each other.

It will be understood that the angle of in-
clination at which the teeth are cut away may
not only be varied tosuit the particular form

g9

ot shuattle, but in some forms of looper mech- -

anisms could be dispensed with, and hence
forms no part of the construction of the true
bevel-gears as such, as it will be noted that
the lme of contact orrollinglines of the work-

ing faces of the gear- teeth conform to the

laws relative to the construction and opera-
tion of bevel-gearing and are not modified by
the incline of the ends of said teeth-—as, for

example,in some forms of looper mechanism—

such, for instance, as that illustrated in Figs.
17 and 20—and in my prior application, Se-
rial No. 605,796, filed September 14, 1896, the
inclination of the teeth of the driver and sup-
port is shown greater than the inclination of
the looper-teeth, whereby the points orapexes
of the teeth will enter first at the ounter ends
thereof with a greater degree of inclination
than otherwise and ther eby cause the thread
to pass from under the teeth should such
teeth bite the same prematurely or the loop

be carried beyond its normal drawing-up po-

sition. - It will be clearly obvious, however,
that to accomplish this purpose it 1s not nec-
essary to cut away the said teeth at a greater
angle of inclination than the looper-teeth, or
vice versa, asit is sufficient in those forms of
looper mechanism where the teeth are cut
away on inclined planestocutaway the teeth
of the driver ordriver and supporf and looper
at the same angle of inclination in view of
the fact that in the constructionsshown, like
my previous application above noted, the
looper and driver and support have their axes

at an angle relatively to each other, so that

the angles of inclination of the looper and
driver and supporting-teeth cross each other
when in mesh at the under side of thelooper,

and hence the apexes of said teeth enter the
looper recesses or spaces first and with suffi-

| cient inclination to thus cause the thread to

95

100

105

ITO

I15

120

125




IO

20

30

35

40

45

O

55

6o

G 607,081

pass from under the teeth should there be
any tendency to bite the same prematurely.
In order that these gears will constitute the
supporting means for the looper, and thus do
away with peripheral or other independent
supporting means, and in order, also, that
such supporting means will have a bearing
engagement with the looper with such a high
degree of precision that the separation or
dislocation of the coacting or bearing parts
thereof will be positively prevented, and thus
radial or diametrical vibratory as well as
lateral movement of said looper likewise pre-
vented, the top and bottom faces 75 and 76,
respectively, of the teeth 48 and 47 of both
gears, which in bevel-gears as usually made
are formed flat or conical, are 1n this con-
struction formed truly spherical, and the top
and bottom walls 77 and 78 of the spaces 42
and 44 at each side of thelooper, respectively
forming the looper-teeth, are likewise formed
trulyspherical,whereby said gears and looper-
gears will have a bearing engagement of co-
inciding spherical surfaces bearing the one
upon the other, whereby they will thus have
curved bhearing-facesin a plane transverse to
the plane of rotation of said looper and gears,
as indicated by the dotted circles 79 and S0,
Ifigs. 2, 3, 12, and 13, so as to support and
maintain the looper in proper position rela-
tively to the gears and tothe path of the nee-
dle, with relation to which in this construec-
tion 1t 1s supported at an angle., Thusit will
be seen that the teeth of the driver and sup-
port engage the looper at each side thereof,
respectively, during that period of their ro-
tation in which theyarein mesh and between
its center and its periphery, thereby support-
ing the looper in space, as it were, and with-
out the use of other independent means of
support, and thus doing away with a periph-
eral track or track-rolls, and in this construec-
tion it will also be seen that the teeth of one
gear are 1n alternation with the teeth of the
opposite gear owing to the disposition in al-
ternation of the looper-teeth, as hereinbefore
stated. |

It will be observed, of course, that the teeth
48 and 57 of the driver and support are cut
away intermediate the axis of said driver and
support and the under faces 76 thereof for
the purpose of forming such under faces
sphericalily-shaped, as above set forth, and it
will be understood that the teeth might be of
any desired length, the teeth of the looper of
course preferably corresponding therewith.

From the foregoing it will thus be seen that
the top and bottom walls 77 and 78 of the
spaces of each looper-gear and the top and
bottom faces 75 and 76 of the teeth of the
driver and support, respectively, are in coin-
ciding spheres, as best illustrated in Figs. 12
and 13, whereby they are thus concentric to
a cornmon axis, the axis 81 being the axis of

the gear-faces C and D, while the axis 82 is

the axis of the gear-faces I and I, whereby,

owing to these coinciding spherical bearing- |

faces, the looper will not only be supported
as above set forth, but said looper and its

driver and support will be held together when

in mesh with each other with such a true
bearing-engagement thatradial or diametrical
vibratory movement of the looper is avoided,
as well as lateral movement thereof.

It will also be noted that as the looper and
driver and support are formed as true bevel-

‘oearsthe teeth thereof also constitute a means

for preventing radial or diametrical move-
ment of the looper independently of the co-
inciding spherical bearing-faces in a similar
manner as in the looper mechanisn of my
prior application hereinbefore referred to,
Serial No. 605,796, filed September 14, 1890,
as the teeth of such looper and driver and
support, being true bevel-gear teeth, they
therefore taper toward the center of said
looper, driver, or support, respectively, and
thus form wedge-faces in a diametrical or ra-
dial direction, whereby the looper-teeth are
wider at their outer faces ¢ ¢, Fig. 11, than
at their inner faces /2 h, and when fully in
mesh with the teeth of thedriver and support,
which are likewise wider at their outer faces
» v, Fig. 7, than at their inner faces s s, dia-
metrical or radial movement of the looper is
prevented, as will be readily understood on
inspection of said figures, in which the looper,
Fig. 11, for the purposes of this illustration,

will be considered having its working teeth

disposed in sets of three instead of pairs, so
that they will properly mesh with the nuam-
ber of working teeth shown in this instance
on the driver, and while in the operation of
those forms of looper mechanisms which are
not provided with afull numberof teeth there
are certain periods in the rotation thereof in
which the teeth are not fully in mesh, owing
to the fact that the teeth are disposed 1n seg-
ments or separated peripheral ares, yet dur-
ing these periods the opposing sides—as, for
instance, ¢ ' of a pair of teeth 48 of a pair of
radial arms 51 of the driver, IFig. 7—will be
in such position relatively to the opposing
sides w2 2’ of a pair of teeth 41 of the looper
that they also form wedge-faces, and thus pre-
vent diametrical or radial movement of such
looper. -

1t will be further noted that in the present
form of looper mechanism the teeth of the
looper bevel-gears are preferably somewhat
thicker or widerthan the teeth of the drivers.
In order to constitute an additional means
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forsteadying the looper should the same have

any tendency to move upward or laterally, a
guide 85 18 secured to the under side of a part
of the framework-bracket 8 and 1s provided
with a V-shaped groove 36, the inclined walls
of which are thus in position to engage the
periphery of the looper during its rotation.
In the form of looper mechanism shown in
Fig. 15 the construction of the looper and the
driver and supporting-gears 1s substantially
similar to that just described, except that one
of the gears, as K, is of less diameter than
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the other gear C, and hence the ﬁeeth of the |

looper at that side thereof adjacent to said
cear are disposed somewhat nearer the axis
Of said looper to mesh with such gear-teeth.

In this construction, however, the drwer C 18
shown provided W113h a series of six teeth 48,

adapted to mesh with a series of three teeth
40} of the looper, while the supporting-gear

- I 1s shown provided with a series of three
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looper.

teeth 57, adapted to engagein a similar num-
ber of spaces 42 1In the looper and which
spaces thus form three relatively long teeth
90. In this construction the smaller gear L
is shown carried by a shaft 91, j0uma,lec1 in
a bracket 92, sliding in ways 95 on the under
side of the bed-plate 2, whereby in order to
remove the shuttle or the bobbin it is simply
necessary to slide said gear away from the
The bracket 92 is shown-provided
with alocking device in the nature of aspring-
actuated bolt 94, operable to engage a recess
95 in said bed-plate, and thus maintain the
gear E in mesh with the looper-gear F'. On
releasing the bolt 94 by means of a pin 96,
projecting through a slot 97 of the bracket
92, said bracket and its gear can be moved
away from said looper. It will be understood
that this gear K might be supported 1n a simi-
lar manner, however to the gear E shown
in Fig. 1 or in any other desued way, .and 1t
I thel efore illustrated in this form of looper

mechanism as sliding for the purpose simply

of showing this means of support. In this
construction, however, the gear I 18 prefer-
ably supported so that its teeth will be 1n al-
ternation with the panb of teeth of the driver-
gear C.

In the construction of looper mechanism
shown in Figs. 17, 18, and 19 a somewhat
different form of looper A is supported. be-

tween a pair of gears C and E, each of which

has its shaft-axis in this instance in an in-
clined plane and both preferably at the same
angle of inclination, whereby the looper 1is
supported in a plane in alinement with the
vertical plane of the needle-path and both of
said gears being normally non-movable to-
ward and from the looper. This combina-
tion, however, of various constructions, it

-will be understood, is not necessary to the

working of the looper mechanism, as this
form of looper might be supported by the
same construection of driver and supporting-
cgear shown in Fig. 1 or Fig. 15, or the driver
and supporting-gear shown in Fig. 17 might
sustain a different construction of looper, or
one of the gears might be secured in position

for movement toward and from the looper in

a substantially similar way to that shown in
Fig. 1 or Fig. 15. " 1t will therefore be under-

- stood that the combination i1s simply for the

purpose of illustrating in one figure some of
the various ways in which this invention can
be carried out. In this construction both
gears C and E are provided with the same
number of teeth, and each is herein shown

having a series of six teeth 48 and 57, re- |

dle.

spectively, disposed in pairs, whereby a pair
of gears similar to the driver C, Fig. 1, but
with a less number of teeth, however, are se-
cured.
shaft-axes at the same angle of inclination
as above stated, whereby the looper will be
supported at an angle to each gear, but in &
plane in alinement with the path of the nee-
The looper is provided with a series of
three teeth 40 and 41 at each side thereof re-
spectively and formed in a similar manner to

the teeth of the bevel-gear I of the looper

shown in Kig. 1, the teeth at one side, how-
ever, not bemfr 111 alternation with the teeth
at the opposite side. The idle-gear E in this
case is supported by a bracket 100, secured
to the under side of the bed-plate 2 by suit-

able fastening devices, such as screws 101,
whereby it is normally non-movable toward
and from the looper except by detaching such-

screws. The looper in this construction has
its needle-slot 102 formed substantially in 1ts
periphery and not at a relatively remote dis-
tance to one side thereof, as is usually the
case, this being permitted owing to the fact
that the looper is not periphemll}r supported
by track-rolls or other means, as in ordinary
mechanisms of this character. The loop-
takers, which are in the nature of hooks 105
and comprising one or more, as 18 necessary,
have their outer loop-engaging ends or points
104 preferably bent slightly inward instead
of outward, as is usually the case, whereby
they will form a close enﬂ"‘wement with the
needle. In this Gonstructlon the teeth of the
gears and looper are cut away in inclined

planes, as in that form thereof shown in Fig.

1; but the ineclination of the teeth as com-
pared with the inclination of the looper-teeth
or with the outlines of the shuttle is prefer-
ably such that the points or apexes thereof
will first enter at the outer ends, as herem—
before stated.

In the construction shown in Fig. 20 both
the gears Cand I and also the loopel are pro-
Vlded with a full number of teeth; which are

constructed in a similar manner to the teeth

of the other gears heretofore described, but
are, however, herein shown as relatively wide
teeth, the ends thereof being cut away on in-

clined planes to form a thread-passage in a

similar manner to the meohamsm illustrated
in Kig. 17.

In Flns 21 and 22 is shown a looper having
only the inner walls 78 of its tooth-spaces 4.2
and 44 spherically shaped, the outer walls
thereof being cut away, thus permitting the
outer faces 7 5 of the teeth of the driver and
supporting -gears to be formed non-spher-
1cally Shd[)@d or in the usual way and only
theinnerfaces 76’ thereof spherically shaped.
In this instance the teeth of the two looper-
gears are nobt shown in alternation, although
tbey may be so disposed, if desired. |
- Having described my invention, I ¢laim—

1. Inasewing-machine, the combination of
looper mechanism comprising a looper hav-

These gears preferably have their

70

75

So.

Qo0

95

10Q

105

LIO

I1§

120

125

I30




10

20

30

35

4C

50

55

6o

ing gear-teeth at each side thereof; a driver
having gear-teeth meshing with the teeth on
one side of the looper; and a rotatable sup-
port having gear-teeth meshing with the teeth
on the other side of said 1ooper-.

2. Thecombination,with needle mechanism
1including a reciprocatory needle and actuat-
ing means therefor, of looper mechanism 1n-

cluding arotary looper having two sets or two.

series of mortise-gear teeth formed, respec-
tively, on opposite sides thereof; two rotary
looper-supporting members disposed at rela-
tively-opposing angles at opposite sides of the
looper, with their axes inclined to the axis of
sald looper, and having teeth or projections
disposed to enter and codperate with the walls
of the sockets or spaces between the teeth of
the looper, whereby to support said looper;

and means operative with the needle mech-

anism for rotating one of said members and
the looper su pported thereby in proper timing
with the needle.

5. In a sewing-machine, the combination,
with a reciprocatory needle and an actuator
therefor, of rotary looper mechanism includ-
ing a rotary looper disposed below, and at an
angle to the path of movement of, the needle
and having two sets of teeth formed on oppo-
site side faces, respectively thereof; two ro-
tary looper-supporting memberslocated at op-
posite sides, respectively, of the looper, with
their axes oblique to the axis of the looper,
and each having a series of teeth or projec-
tions disposed to enter and codperate with the
walls of the sockets between the teeth of the
looper whereby to support the same, and the
outer faces of the teeth of one supporting
member describing a path whose plane is at
right angles to the axis of said member and
intersects the peripheral plane of the looper
at a point below the axis of said looper; and
actuating means in connection with the nee-
dle-actuator and effective for rotating one
looper-supporting member and the looper in
proper timing with the needle. |

4. The combination, with needle mechan-
Ism including a reciprocatory needle and ac-
tuating means therefor, of looper mechanism
including a rotary looper formed with two
sets or two series of bevel-gear teeth on oppo-
site sides, respectively thereotf, the outer faces
of which teeth are flush with the outer faces
of said looper; two relatively oblique looper-
supporting members located at opposite sides,
respectively, of said looper and having bevel-
gear teeth coodperative with the bevel-gear
teeth of said looper for wholly supporting the
looper, and sald supporting members being
so disposed as to engage the teeth of the
looper at one side, and slightly above, the

~axis of rotation of said looper and disengage

the teeth of said looper at the opposite
side, and slightly above, said axis, whereby

an intermeshing engagement is maintained

throughout more than one-half of each com-
plete cyecle of rotation of said looper; and

means operative with the needle mechanism |

—
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for driving one supporting member whereby
to rotate the looper in proper timing with the
needle |

. The combination, with needle mechan-
1&.m including a IPCIDI‘OGE’LIOI‘} needle and ac-
tunating means therefor, of looper mechanism
mclndm o a rotary loopel supported below at
an 1n<,,11nati.on to the path of the needle and
having a series of pairs of gear-teeth formed
on each side face thereof, the palrs of each
series being equidistantly disposed relatively
to each other, and the spaces or sockets be-
tween one series of teeth being disposed 1n-
termediate, or alternating with, the spaces or
sockets between the teeth of the other series;
twoobliquely-disposed rotary looper-support-
ing members located at opposite sides of the
looper, and each having a series of pairs of
projections or teeth disposed to enter the
gear-tooth spaces or sockets in the adjacent
face of the looper, and the pairs of teeth of
one supporting member being disposed inter-
mediate, or alternating with, those of the
other member; and means for rotating one
of sald members.

6. A rotary looper mechanism for sewing-
machines, embodying two bevel-gears sup-
ported with the front faces of the teeth of
one in a plane oblique to the plane of those
of the other; a discoidal looper having two
sets of two series of bevel-gear teeth on op-
posite side faces, respectively thereof, which
are complemental to the teeth of the bevel-
ogears, and said looper being wholly supported
between, and having those teeth below the
axisthereofinintermeshing engagement with
the teeth of, said bevel-gears; and actuating
means in connection with one of said bevel-
TEATS.

7. Looper mechanism forasewing-machine,
comprising a looper and driving and support-
ing mechanism, the said mechanism consist-
ing of rotatable gears located i1n position to
support the looper at each side thereof inter-
mediate its periphery and axis, one of said
oears being movable toward and from the
IOOPEI

A looper mechanism for sewing-ma-
chuws, comprising a rotary looper lmwnﬂ' two

sets ol gem~teet11 formed on opposite sides,_

respectively thereof, and each set comprising
a series of equidistantly-disposed pairs of
teeth, and the spaces or sockets between the
teeth having spherical 1tnner and outer end
walls; two relatively-oblique rotary support-

ing members disposed at oppasite sides, re-

speetwels, of the looper, and each member
havingaseriesof equidistantly-disposed pairs

of gear-teeth whose inner end faces are spher-
ical and cotperate with the spherical end walls
of the spacesorsockets between the gear-teeth
of the looper for supporting said looper, and
both of which supporting membersare so dis-
posed that certain pairs of teeth thereof will
engage the looper below the axis of rotation
of said looper,while another pair thereof will
be out of engagement with said looper above
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said axis, combined with means for rotating |

one of said members and the looper supported
between said members. _ _

9. In a sewing-machine, the combination,
with framework, of rotatable looper mechan-
1IsSm comprising a looper; a driver journaled
for rotation on said framework and in engage-
ment with the looper; aswinging bracket piv-
otally supported on said framework; and a
rotatable support carried by said bracket and
movabletherewith toward and from the looper
for engagement with the same.

10. In : a sewing-machine, the combination,
with fra,mew()rk, of rotatable looper mechan-
isSm comprising a looper; a driver journaled
forrotation on said framework and in engage-
ment with the looper; a bracket supported
on said framework and movable toward and
from the looper; means for fastening said
bracket in position; and a rotatable support
carried by said bracket and movable there-
with toward and from the looper, for engage-
ment with the same.

11. In a sewing-machine, the combination,
with framework, of rotatable looper mechan-
Ism comprising a looper; a driver journaled
for rotation on said framework and in engage-
ment with the looper; a movable braeket Se-
cured to said framework and having an an-
nular opening or recess; and arotatablesup-
port journaled in the recess of said bracket
and also having an annular recess or opening
and movable with said bracket toward and

. from the looper, for engagement therewith,
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12. In a sewing-machine, the combination,
with framework, of rotatable looper mechan-
Ism comprising a looper; a driver journaled
forrotation onsaid framework and in engage-
ment with the looper; a movable bracket se-

cured to said framework and having an an- ;
nular opening or recess, the walls thereof

forming one member of a race ortrack; a ro-
tatable support jJournaled in the recess of said
bracket and also having an annular recess or
opening and movable with said bracket fo-
ward and from the looper, for engagement
therewith, the outer wall thereof forming the
other member of said track or race; and an-
tifrietion-bearings in said race.

13. The combmatwu with rotatable looper
mechanism comprising a looper and driving

~ and supporting mechanism, said looper and
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mechanism having coinciding spherical bear-
ing-surfaces at each side of the peripheral line
of said looper,whereby the looper is both sup-
ported and driven by said mechanism, and
whereby also radial or diametrical vibratory
movement thereof is prevented.

14. The combination with .a rotatable
looper; of a pair of gears, one of which is a

driving-gear, supported tor rotation one at

each side of said looper, and said looper and
gears having coinciding spherical bearing or
engaging surtaces whereby the gears consti-
tute supporting means for said looper, and
whereby also radial or diametrical vibratory
movement of the looper is prevented.

15. In a sewing-machine, the combination

of rotatable looper mechanism comprising a
bevel-gear looper and a pair of bevel-gears,
one of whleh 18 a driving-gear, supported one
at each side of said looper, and said looper
and gears having coinciding spherical bear-
1nrr-surfaees whereby the gears constitute
supportinn' means for said looper and where-
by also radial or diametrical vibratory move-
ment thereof is prevented.
- 16. The combination of rotatable looper
mechanism comprising a bevel-gear looper
having a series of spaces at each side thereof
forming true bevel-gear teeth, each of said
spaces having spherically-shaped upper and
lower walls; and a pair of bevel-gears sup-
ported for rotation one at each 81de of said
looperand also having bevel-gear teeth adapt-
ed to mesh with the looper teeth and having
the top and bottom faces thereof 'sphel'ically
shaped, whereby the looper and gear-teeth
have coinciding spherical bearing-faces to
therebysupport the looper and preventradial
or diametrical vibratory movement thereof.

17. The ecombination of rotatable looper
mechanism comprising a bevel-gear looper
having true bevel-gear teeth and a pair of
bevel-gems, one supported at each side of
sald looper, and also having true bevel-gear
teeth adapted to mesh with the teeth of the
looper, the teeth of said looper and one or
both of said gears having their outer ends cut
away on inclined p]anes to form a thread-pas-
sage at each side of said looper.

18. The combination of rotatable looper
mechanism comprising a looper, and a pair
of gears supported for rotation one at each
mde of said looper, said looper and gears hav-
ing bevel-gear teeth adapted to mesh_ with
each other and the teeth of the looper and of
one or both of said gears having the outer
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ends thereof cut away on inclined planes to

form a thread-passage at each side of the
looper, the teeth of the gear or gears being

cutawayatagreaterangle of inclination than

the teeth of saild looper.

19. In a sewing-machine, the combination
of rotatable looper mechanism comprising a
bevel-gear looper having a series of spaces at
each side thereof, thereby forming true bevel-
gear teeth, each of said spaces having spher-
ically-shaped upper and lower walls; and a
pair of bevel-gears one supported for rota-
tion at each side of said looper, each of said
gears also having true bevel-gear teeth adapt-
ed to mesh with the looper-teeth and hav-
ing the top and bottom faces thereof spher-
1cally shaped, whereby the looper and gears
have coinciding spherical bearing or engag-
ing faces at each side of said looper to thereby
support the looper and prevent radial or dia-
metrical movement thereof, and said looper
and one or both of said gears having the outer
ends of theirteeth cutawayoninclined planes
to form a thread-passage at each side of the

looper.
20. In a sewu:w*—machme, the combination
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of a rotatable looper mechanism comprising
a bevel-gear looper having a series of sockets
or spaces at each side theleof forming bevel-
gear teeth, each of said spaces or sockets hav-

zing Spherical inner and outer end walls; and
a pair of bevel-gears supported for rotation
one at each Slde of said looper, and the teeth
of said gears meshing with the looper-teeth
and having Spheucal inner and outer end
faces comcldmn‘ with the spherical bearing-
faces at each side of said looper and coodper-
ating therewith to support and prevent dia-
metucal vibratory movement of said looper,
and said looper and one or both of said gears
having the outer ends of their teeth cutaway
in 111(311116(1 planes to form a thread-passage
between the teeth of the bevel-gears and looper
at each side said looper, and the teeth for said
gear or gears being cut away at a greater an-
frle than the teeth of the looper.

21. The combination of rotatable Iooper
mechanism comprising a bevel-gear looper
having aseries of bevel-gear teeth at each side
theleof and a pair of bevel -gears supported
for rotation one at each 51de of said looper,
and each of said gears alsohaving bevel-gear
teeth of less width than sald looper-teeth and
adapted to mesh therewith.

22. The combination of rotatable looper
mechanism comprising a bevel-gear looper
having a series of spaces at one side thereof
forming a series of six bevel-gear teeth dis-
posed in pairs and a series of spaces at the

opposite side thereof forming g series of three

teeth, each of said spaces having spherically-
shaped upper and lower walls; a pair of bevel-
gears supported for rotation one at each side
of said looper, one of said gears having a se-
ries of nine teeth disposed in sets and the
other gear having a series of six teeth dis-
posed 1n pairs and adapted to mesh with the
looper-teeth and having the top and bottom
faces thereof spherically shaped, whereby the
looper and gears have coinciding spherically
bearing orengaging faces constltutmﬂ‘ means
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for supporting sa'i'd looper and also prevent-

ing radial or dlametl ical vibratory movement
thereof -

23. The combmatmn of rot&ta,ble looper
mechanism comprising a bevel-gear looper
having a series of spaces at each side thereof
forming true bevel-gear teeth, the spaces at
one 31de of said 100per alternatlnfr with the
spaces at the opposite side thereof, a,ud a palr
of bevel-gears supported for r otatlon one at
eachside of said looper and each having bevel-
gear teeth adapted to mesh with the loopm-
teeth to _1mpalt motion theleto and one of
said gears having a larger number of teeth
than the other.

- 24. A looper meehanlsm for sewing-ma-
chines, embodying a looper having the OpPoO-
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site sufie faces thereof constructed as mortise-

gears, each gear including a series of sets of
teeth separ ated by socl{ets or recesses having
curvilinear inner and outer end walls, .‘:’LIld
said teeth having their outer faces flush with
the side face of the looper, and means com-
plemental to, and cooperative with, the teeth
and socketsof both mortise-gears for support-
ing and rotating the looper.

25. A sewing-machine having a series of

bevel-gear teeth formed on oppositeside faces
thereof, the spaces or sockets between which
teeth have spherical inner and outer end
walls concentric to each other, combined with
means including two rotary members located
at opposite sides, respectively, of the looper
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and havingteeth or projections complemental

to the teeth of the looper, and the outer and
inner end faces of which teeth are spherical
and concentric and codperate with the spher-
1cal end walls of the sockets between the teeth
of said looper, for supporting said looper, and
one of which members constitutes a looper-

driver.
FRANCIS H. RICITARDS.
Witnesses:

IFRED. J. DOLE,
F. N. CHASE.
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