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Our present invention relates to multiple
needle hemstitching mechanism of the gen-
~eral type disclosed and claimed in our Let-

ters Patent of the United States No. 1,445,-
5 956. isstied of date February 20, 1923.

'The mechanism disclosed in the drawings
of our prior patent was designed for a type
of hemstitching wherein a three-thread
stitch was formed on.one side of the open-

10 ings, but the present mechanism is designed
to  simultaneously apply parallel three-
thread stitches along both sides of the row
of openings. In the accomplishment of this

later improverent; we employ a plurality of

15 needles; cooperating twin or duplex rotary
shuttles or hooks, and other highly inipor-
tant novel devices and combinations of de-
vices hereinafter described and defined in
the claims. The mechanisin is capable of a

20 wide range of modification, but in the ac-
companying drawings, wherein like charac-
ters indicate lilke parts throvghout the sev-
eral views, we have illustrated what is at

present believed to be the preferred embodi-

25 ment of cur invention.
Referring to the drawings:
Tig. 1 is a side elevation illustrating our
invention applied to a machine well known
to the trade as the Standard sewing ma-
30 chine; _

Fig. 2 is a vertical section taken approxi-
mately on the line 2—2 of Fig. 1, some parts
being shown in full and some parts being
broken away; o '

Fig. 8 iz a horizontal section taken approx-
imately on the line 3—3 of Fig. 2;.

Kig 4 is a view with some parts settioned
on the same line as Fig. 2, but with the
shuttles and certain other parts shown in full
40 -elevation;

Fig. 5 is a horizontal section taken on the
line 5—5 of Fig. 4;
Fig. 6 is a perspective showing the mul-
tiple needle used in the mechanism iltus-
45 trated in Figs. 1 to 5, inclusive;
Fig. 7 i

7 is a horizontal section
T—7 of TFig. 6;
Tig. 8 is a plan view illustrating the con-
struction of a completed hemstitch produnced
50 by the use of this improved mechanism;
Fig: 9 is a diagrammatic or segregated
view showing the two three-thread stitches
on an enlarged and exaggerated scale; _
Fig. 10 is a perspective showing a modified
form of multiplé needle;
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on the line

Fig. 11 is a section on the line 11—11 of
Fig, 10; - ' :
Fig. 12 is a perspective illustrating a still

further slightly modified form -of multiple -

nieedle; :

Fig. 13 is a section on the line 12—12 of
Iig. 12; and : i

Hig, 1* is an elévation. cotresponding te
11g. 1 in the dircetion in which it is viewed,
showing in detail cne of the rotary shuttles
removed from the machine. ;
- Of the standard parts of the sewing ma-
chine illustrated, it is desirable for.the pur-

poses of this case only to particularly note

the bed plate 14, armw head 15, a needle bar
18, a presser foot bai 17, a. thread take-up
arm 18, a thread- tension device 19, and a
main driving shaft 20. The needle bar 16
will, of course, be-vertically reciprocated by
the usual or any suitable mechanism.

Asg alveady stated, our invention contem--

plates the use of a plurality of needles, cer-
tain of which are of relatively large cross-
section and serve to form the hemstitch open-
ings between the two three-thread stitch
limes. These needles and piercers may be ar-
ranged in quite a number of different ways
and are preferably all decured to a common
head 21 having a flattened stem 22 that is
detachably securable to the needle bar 16
by ‘a set screw 23, (see particularly Figs. 2
and 4). In the arrangement of the multiple
needle illustrated in Figs. 1 to'6, inclusive,
the head 21 is rectangular and is provided
with two needles ¢ and ¢ and two combined
needles and piercers b and ¢. The needles ¢
and d depend.. from  diggonally opposite
corners of the head 21, while the nesdle-act-
ing piercers b and ¢ depend from the central
portion of said head. In respect to the divec-
tion of feed of the material, the piercer ¢
iz located in lime with. but back of the
piercer- b and the needle ¢ is offset at the

right of said piercers and back of both there-

of, while the needle @ is offset at tiie left and
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is located ahead of both of said piercers. In

cross-section, the piercers b and ¢ are flat and
of a size to properly form the openings in
the hemstitching produced in the cioth .
Both of the needles ¢ and d have sharp
points and the piercer 5, which enters the
cloth ahead of the piercer ¢, also has a
sharp point, while the latter may have a

blunt point.

Threads ' and @' are threaded through
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the eyes of the needles ¢ and &, while threads
O* and ¢* are threaded through the eyes of
the needle-acting piercers b and ¢. Said four
threads just noted are passed through suita-
ble guides in the thread take-up arm 18, are
passed through the tension device 19, and
through suitable guides to thread spools, not
shown but suitably mounted on the machine.

As an important feature, we provide a bi-
furcated or two-part presser foot comprising
two foot sections 24 and 25, both of which
sections are intermediately plvoced at 26 to
the free ends of short spring arms 27, which
arms, at their other ends, are secured to a
common bracket 28 that is rigidly but de-
tachably secured to the lower end of the
presser foot bar 17. The presser foot sec-
tlons 24 and 25 ave so formed that there is
a rectangular opening through which all of
the needles and piercers may freely pass, (see
ﬂﬂrucularly Fig. 3).

Just below the presser foot, the needle
plate 29 is formed with transverse slots or
e'ongated perforations 30 threugh which the
needles and piercers may pass with ample
clearance, but without much waste clearance
space. The needle o and piercer b pass
through the frent slot 30, while the piercer

¢ and the need e d pass ﬂp“ouo‘h the rear slot
30 (see Fig. 3, by reference to which it will
also be noted that the presser foot section 24,
et its free end, extends in front of all of the
needles and piercet's, so that it will press the
cloth directly fed to the needles and piercers,
while the foot section 25 may adjust itself
independently either to the thicker or thin.
ner folds of the cloth at the left-hand side
of the needles). The numeral 81 indicates
the usual feed teeth that work through the
needle plate in the usual way.

Below the needle passages 30 of the needle
plate 29 is a pair of rotary shuttles or hook-
acting members slightly spaced apart and ar-
ranged to rotate on a common axis. In the
construction illustrated, these hook-acting
mermbers are in the form of rotary shuttles
32 having pevipheral flanges 33 rotatively
seated In a mt ulti- S”Ltlon annular | pearing 34,
the sections of which are shown as connected
by serews 35 and one of which sections is
rigidy secured in a depending flange 86 of
the bed plate 14. The shuttle flanges 33 are
cut away through approximately forq -five
degrees to form a reduced portion 37 and
forwardly projecting narrow hooks 38 at the

rear portions of said cut-away portions, the

terms “forwardly” and “rear” being used in
respact to the direction of rotation of the
shuttles, said direction of rotation being in
a clockwise direction in respect to Figs. 1
and 1e.

The shuttle bearing 34, at its top, is
away to afford a qmte large passage 39.
will hereinaftcr be no Dd_, the needles
passed free™s hr meh the peisage 39,

cut
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thread loops from the needles are projected
within said passage, and the hooks 38 sweep
past said passage 39 and catch the reversely
projected loops.

The two rotary shuttles may be described
ag laterally spaced and located face to face,
but the expression “face to face” is used in
a sense broad enough to include back to back,
front to front, or front to back. For rotat-
ing these two shuttles in synchronism, we
provide an alternating driving cluteh includ-
ing plungers that op perate in succession to
dutch the shuttles togethe‘ and to skip the
threads. This clutch mechanism includes
parall ol clutch plunoel‘s 40 mounted to slide
thwmo i a carrying head 41 that is secured to
the ad}%cen* end of the main shaft 20. At
their outer ends, the plungers 40 ave
equipped with roliers 42 that work in a pe-
sipheral camway 48 formed in a non-rotary
evlindrical cam block 44 preferably rigidly
secured o a depending flange 45 of the bed
plate 14, (see particulady Fig. 2). The
b!unmw '40 ave loeated at diametric ally op-
DOSWG pomts and arranged. to engage
\vnh plunger seats 46 that are fthrrned in the

shuttle ﬂhnoes 33 at dlameumcally oppo-
site pomfs

The form of the camvmy 43 is such that,
under rotation of the shaft 20 and head 41
the plungers 40 will be alternately thrust
through the aligned seats 46. Moreover said
cam is such that the plungers 40, as they
move through appLO\nD‘lLoly the upper one
hundred deorees more or less, will be com-
pletely withdrawn  from the cooperating
aligned seats 46, so that the threads may pass
[Lnelv over the shuttles. Othorwwe stated,
the driving of the two shuttles in svnchro-

nism will always be accomph<hed by that
particular plunger that is below, say, the
upper one hundred degrees of rotation. It
is also important that the plungers be of
such length and the cam 43 so designed that
one or the other of the two plungers will al-
ways couple together the two shutiles for
synchfonous rotation. This clutch mecha-
nism makes it possible to place the two ro-
tary shuttles face to face for rotation on a
common axis and with but very slight space
I"GL\VB‘JD the two shuttles. Thisis 1mpmt¢1nt
because the two hooks 38 on the two rotary
shuttles should be located so as to pass very
closely to the two combined needles and
piercers b and ¢ and between the same and
the two needles @ and d.

Within each shuttle is the customary bob-
bin casing 47, and within each bobbin cas-
ing is the ufsual thread-containing bobbin
48. Moreover, the bobbin Casmos are pro-
vided with the customar v radially pro]ect-
ing spring fingers 49 that are detachably
en@aaed and held against rotation by coop-
erating spring-pressed anchoring dev1ces in
the form of re:lient arms 50, shown as piv-
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oted to thg bobbin bearing 34. ' The cooper-
ative action of the arm 49 and anchor 50 is
well understood and, for the purposes of
this case, attention is simply called to the
fact that the intertocking engagement be-
tween the free ends of said members is such
as to prevent rotation of the bobbin casings
with the shuttles and to permit the threads
to slip between the contacting free ends of
said members 49 and 50 without releasing
the former from the latter. The left-hand
bobbin 48, as viewed in Fig. 2, carries an
under thread e', while the- right-hand bob-
bin carries a thread 7.

Operation.

When the machine is in -action, the four
upper threads @, 0%, ¢! and d* will be car-
ried through the cloth ¥, respectively, by
the needle-acting elements ¢, b, ¢ and d. The
sharp pointed needle-acting piercer b makes
the initial opening in the cloth for the hem-
stiteh and the needle-acting piercer ¢ moves
into the holes formed by said member 0.
The needles ¢ and ¢ form their own holes,
respectively, at the left and right of the
openings made by the neédle eiements or
piercers b and ¢. Under initial upward
movement of the needles, the needle ¢ and
the needlé-acting piercer & will throw out
overlapping loops in the threads ¢* and 0
and the needie ¢ and needle-acting piercer ¢
will likewise throw overlapping loops in the
threads @' and ¢'. The shuttle. movements

are so timed that the hook 38 of the left-

hand shuttle will pass through the -over-
lapped loops of the threads ¢' and &' and
the hook 88 of the right-hand shuttle will
pass through the loops of the threads ¢
and -d*.  Said left-hand hook, after catch-
ing the loops of the threads a* and &%, will
carry said threads over the left-hand bob-
bin and under the left-hand under thread
¢, and the right-hand shuttle hook 38, after
catching the loops of .the threads ¢* and d*,
will carry the same over the right-hand bob-
bin and under the right-hand under thread
74, and these operations simultaneously form
the two interlocked three-thread stitches
shown in Figs. '8 and 9, Of course, simul-
taneously with the forming of the caid two
three-thread stitches, the hemstitch open-
ings will be formed by the needle-acting
piercérs b and ¢, so that the produced. hem-
stitch will appear substantially as shown
in Fig.
be noted that the upper surface of the cloth
is given an appearance of having four lines
of stitches. This
threads ¢* and f* are at the under surface
of the cloth and the threads ! are separated
from the threads ¢!, while the threads ¢' are
separated from the threads ¢'. Hence,"it
would follow that if the needle-acting ele-
ments & and ¢ were reduced to the diameter

.7)1,
‘causes the threads ¢' and 5! to be thrown in

8. By reference to Fig. 8, it will

is because the wunder

of ordinary needles, there would be pro-

duced “the appearance of a four-line stitch
rether-than that of a hemstitch.

As is obvious from the foregoing descrip-
tion, a high grade hemstitch, of the type
usually designated as a double seam hem-
gtitch, may be produced in one operation.

The ‘multiple needle is capable of vari-
ous different arrangements whereby the four
upper threads may be thrown into two over-
Inpped loops through which the hooks of
the shuttles may be independently passed to
carry ‘the threads around or under the two
urder or bobbin threads. Figs. 10, 11, and
12-13 illustrate medified forms of the mul-
tiple needle. . In the arrangement llustrat-
ed in Figs. 10 and 11, the head 21 is pro-
vided with two Iaterally spaced ordinavy
needles A and D and with a centrally lo-
cated piercer B that performs the addi-
tional function of a duplex needle. The
needles A and D carry the upper threads
@' and ¢ and the piercer B is channel-
shaped and its flanges are provided with
laterally spaced eyes that carry the threads
and ¢t This arrangenment of needles

~3

B

H;

overlapping loops and the threads ¢* and &+

to be thrown in overlapping loops,. substan-

tially as heretofore described in connection

with- the multiple needle shown in detail in
Fig, 6. T :

The needle shown in Figs. 12 and 13 is
Tike thiat illustrated in Figs. 10 and 11, ex-
cept- that the head 21 is provided, just in
front of the piercer B, with a- threadless
needle or primary piercer C, the function of
which ‘serves to puich the initial openings

in the cloth and which openings will be
~further: completed and formed by - the
piercer B. - This arrangement permits the

piercer. B .to -have a more blunt point than
with the arrangement illustrated in Fig. 10.

In our improved hemstitching mechanism
above described and with any or all of the

several forms of multiple needle, the feed

mechanism produces a feed movement of the
cloth for each complete needle reciproca-
tion, the shuttles make one complete rota-
tion for each needle reciprocation, and a
complete double hemstitch: is produced by

each needle reciprocation and shuttle rota-

tion,. This gives a maximum speed of work

production with & minimum speed of needle

and shuttle movement.

In hemstitching mechanism for the pro-
duction of double hemstitches hitherto de-
viged, it has been necessary, for each cloth
feed movement, to give the multiple needle
three-complete reciprocations and the shut-
tle or hook mechanism three complste ro-
tations or oscillations for each such cloth--
feeding movement. Otherwise stated, in the
prior hemstitching mechanism, three needle
reciprocations and shuttle or hook rotations
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or oscillations were required to produce one
complete double hemstitch and, hence, the
necessary high speed of the needle and shut-
tle or hook in respect to the cloth-feeding
mechanism. It would, of course, follow that
with our improved stitching mechanisin, the
hemstitching for a given speed of mneedle
reciprocation would produce hemstitch work
at three times the speed of the older mech-
anism. In practice, it is not probable that
quite such increase in the work production
would be attempted, but the speed of the
work production may be very materially
increased and, at the same time, may be
very greatly increased, say one hundred per-
cent, with the needle and shuttle or hook
movement materially slower than that re-
quired with the older mechanism for the
slower work production.

Probably, the most desirable form of mul-
tiple needle herein disclosed is illustrated in
Figs. 10 and 11, wherein the channel-shaped
member B performs the function not only of
a piercer but of two needles. With this
channel-shaped combined piercer and needle,
it is impossible for the threads 0* and ¢* to
throw loops in the wrong direction, to wit:
toward the interior of the sald member B,
and this insures the throwing of the proper
loops outward therefrom.

Attention may be further called to the
fact that the clutch plunger 40 should re-
main coupled to and sctive on the shuttles
through a longer period of time and rotary
distance of travel while moving in the lower
than while moving in the upper part of their
circular travel. This is made possible by the
cam action -and, in practice, the camway 43
of the non-rotary cam 44 is designed to ac-
complish the above result. In the structure

1,63
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illustrated, the plungers will be kept coupled
to the two chuttles during slightly more

than the lower 180° of travel, will be given
their in and out movements and retracted
periods of travel.

The term “shuttle or hook-acting mem-
ber” is herein used in a broad and liberal
sense to include any kind of a hook-acting
member that rotates either completely or to
and fro end which will operate to carry the
lower thread around or imto interlocking
engagement with the upper needle-carried
threads: '

What we claim is:

1. In a stitching mechanism, the combina-
tion with & maltiple needle and means for
reciprocating the same, said multiple needle
including a piercer-zcting member operative
to produce openings for hemstitching, and
needle-acting members operating to cairy
four threads and to throw two pairs of over-
Inpping thread loops, of a pair of co-axial
laterally spaced shuttles having hooks mov-
able through the overlapped thread loops,
lower. thread-carrying bobbing assceiated
with said shuttles and ~carrying lower
threads around which the looped upper
threads ave arranged to be carried by the
hooks of said shuttles.

2. The structure defined in claim 1 in
further combination with a rotary power-
driven shuttle-driving means having cir-
camferentially spaced shuttle-driving mem-
bers engageable therewith in succession for
rotating said shuttles.

In testimony whereof we affix
tures.
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