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1

3,672,882
SCHIFFLI TYPE EMBROIDERY MACHING
Erick Henry Cenrad, 210 QOakdale Ave., Teaneck, N.I.
Filed May 19, 1960, Ser. Neo. 30,173
29 Claims, (CL 112—8§)

The present invention relates to a Schiffli embroidering
machine, and especially to a Schiffi embroidery machine
in which large number of needles and associated shuttles
arranged in oneé or more horizontal rows are simultane-
ously operated and whose operation is automatically
controlled by a perforated pattern. The application is
a companion to my co-pending application Serial No.
18,438, filed March 29, 1960. '

Embroidering machines of the character described, as
heretofore made, have their primary driving means con-
sist of a series of massive cams mounted on a shaft driven
by a motor. These cams actuate the several rods or bars
mounting the needies, the goods presser fingers, and the
shuttles, which are cperatively associated with such cams
by means of rocker arms or levers. As explained in my
said co-pending application, Schiffli embreidering ma-
chines of the prior art are subject to excessive vibrations
and distortions; a factor which limits, both, the speed of
operation of such machines and the accuracy of the em-
broidered stitches formed thereon.

It is the principal object of the present invention, there-
fore, to provide Schiffi embroidering machines of the
character described with a primary driving mechanism
that is rotationally, directly connected to the several
shafts actuating the needies, goods presser fingers and
shuttles of the apparatus, thus eliminating cams and levers
from such primary driving mechanism, to thereby greatly
reduce vibration and distortion and to make possible
much higher speed of operation and much greater stitch
accuracy at such higher speeds.

It is another object of the present invention to provide
Schiffti embroidering machines of the character described
with novel, more accurate and more precise pattern-
controlled means for activating and de-activating the
needie and the shuttle-moving mechanisms of the ma-
chine, and capable of performing its functions at rela-
tively high speeds with maximum accuracy and a minimum
of vibration.

With Schiffii embroidering machines of the prior art,
serious problems have been encountered in the forma-
tion of elongated, diagonal stitches because such stitches
generally were disposed across the fingers of the goods
presser which engaged against the stitch threads before
the stitch was completed and prevented the tenmsioning
of the stitch thread, thereby producing loose and ragged-
looking stitches that detracted from the appearance of
the embroidered design and were apt to snag and ravel.

It is, therefore, another object of the present invention
to provide Schiffli embroidering machines of the char-
acter described in which the goods presser fingers will at
no time impinge against the stitch-forming threads,
thereby making possible the production of embroidery
in which the diagonal, long stitches are more accurately
and uniformly produced, in substantial conformity to the
relatively vertical and horizontal stitches made on the
machine.

It is still another object of the present invention to
provide Schiffli embroidering machines of the character
described having means for shifting the presser fingers
during the formation of diagonal stitches, to thereby im-
prove the accuracy and uniformity of such stitches and
their general conformity to the vertical and horizontal
stitches formed by the apparatus.

It is a further object of the preseat invention to pro-
vide Schiffli embroidering machines of the character de-
scribed in which the shuttles may be adjusted to vary the
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Iength of the shuttle stroke and its timing with reference
to the needle movement.

It is a still further object of the present invention to
providing Schiffli embroidering machines of the character
described wherein various adjusting means of the appa-
ratus are disposed for ready accessibility for quick and
easy adjustment.

The foregoing and other objects and advantages of the
Schiffli embroidering machine of the present invention
will become more readily apparent to those skilled in the
art from the embodiment thereof shown in the accom-
panying drawings, and from the description following.
It is to be understcod, however, that such embodiment
is shown by way of illustration only, to make the prin-
ciples and practice of the invention more readily com-
prehensible, and without any intent of limiting the inven-
tion to the specific details therein shown.

In the drawings:

FIG. 1 is a fragmentary, perspective, foreshortened,
more or less schematic representation of an embroidering
machine embodying the present invention;

FIG. 1g is 2 more or less diagrammatic, longitudinally-
foreshortened, and partly broken away elevational view,
from the needle side of the apparatus, illustrating the
arrangement of a needle-moving mechanism, a goods
presser bar moving mechanism, and the shuttle moving
mechanism; the first two mechanisms being represented
by a single unit mounted on the upper of the front tie
bars, for clarity of illustration;

FIG. 2 is an enlarged, fragmentary, perspective view
illustrating one ncedle bar-actnating unit of the em-
broidering machine of the present invention;

FIG. 3 is an enlarged, fragmentary, sectional view of
the cam for driving the needie bar mechanism shown in
FIG. 2; looking from the right end;

FIG. 4 is a view taken on line 4—4 of FIG. 3; partly
broken away to show structural details;

FIG. 5 is a fragmentary, enlarged, sectional view show-
ing the goods-presser actuating mechanism of the inven-
tion and the mounting thereof;

FIG. 6 is a fragmentary, partly sectional view taken
along line 6—6 of FIG. 5, illustrating part of the gcods-
presser shifting mechanism;

FiG. 7 is a section taken along line 7—7 of FIG. 6,
combined with a schematic representation of the electric
circenit controlling the goods-presser shifting mechanism;

FIG. 8 is a schematic, perspective view showing the
arrangement of the  electro-magnetic switches in the
goods-presser shifting circuit with reference to the frame-
moving straps of the machine;

FIG. 9 is an enlarged view of one of the electro-
magnetic switches of the gocds-presser shifting circuit;

FiG. 10 is a fragmentary, enlarged section illustrating
the cam and follower of the goods-presser shifting mech-
anism;

FiG. 11 is a development of the surface of the cam of
FIG. 1¢;

FIG. 12 is a section faken on line 12—12 of FIG. 11;

FIG. 13 is a section taken on line 13—13 of FIG. 12;

FIG. 14 is an enlarged, fragmentary, clevational view
of the shuttle-moving mechanism of the apparatus of the
invention as viewed from the needle side of the machine;

FIG. 15 is a fragmentary section taken on line 15—15
of FIG. 14;

FiG. 16 is an elevational view of the adjustable barrel
cam follower of FIGS. 14 and 15, shown in one position;

FIG. 17 is a view similar to that of FIG. 16, showing
the cam follower in another position;

FIG. 18 is a sectional view, on an enlarged scale, taken
on line 18—18 of FIG. 17;

FIG. 19 is an enlarged, fragmentary, sectional and
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partly elevational view of the turn buckle mechanism
iliustrated in F1G. 14;

FIG. 20 is a section taken on line 2¢-—2¢ of FIG. 19;

FIG. 21 is a fragmentary, foreshortened representation
of one form of clutch mechanism for engaging the needle
and shuttle drives; shown in uncoupled position;

FiG. 22 is a similar view of the clutch mechanism of
FIG. 21, shown in coupled position;

FIG. 23 is a fragmentary, perspective view of another
form of clutch mechanism for the machine of the present
invention;

FIG. 24 is a perspective view of still another form of
clutch mechanism for the machine of the present inven-
tion that may be electrically controlled; and

FIG. 25 is a plan view of the movable clutch member
for use with any of the forms of cluich of the present in-
vention, illustrating its spline mounting.

Referring now in greater detail to the embodiment of
the invention which is more or less schematically illustrat-
ed in the accompanying drawings, the embroidering ma-
chine shown comprises a more or less conventional,
skeletal frame consisting of a pair of spaced parallel end
standards 30 (only one shown), that are connected by
preferably tubular, horizontal tie beams 31, preferably
four in number, and arranged in vertically-spaced front
and rear pairs. The skeletal frame may include a num-
ber of intermediate upright supports for the tie beams
31, in the conventicnal manner, not thought necessary to
be specifically illustrated. ’

A motor 32, is mounted preferably at the rear upper
corner of the exterior face of the standard 30, on the side
of the automatic control of the apparatus (not illustrated).
The motor 32 is operatively connected, as by a drivebelt
33, to the pulley wheel 34, secured on a horizontally-
disposed main drive shaft 35, that is suitably journalled
along the lower portion of said standard 39, as on the
laterally-extending brackets 36. The main drive shaft
35 has fixed thereon a plurality of bevel gears, preferably
of the worm type, to allow a minimum of play, which
engage and actuate corresponding gear mounted on verti-
cally-disposed, rotary shafts that are, in turn, operatively
connected to the various moving parts of the machine.

Thus, an upright shaft 37, journalled in bracket 38, is
operatively geared at its lower end, as at 39, to the main
drive shaft 35, and carries at its upper end the fixed mem-
ber of a clutch, generally designated as 48, the details of
which will hereafter be described in full. The other mem-
ber of the clutch 48 is slidably splined on the lower end
of the alined shaft 41, which is journalled in the brackets
42, and is operatively geared at its upper and lower ends,
as at 43, to the ends of the upper and lower needle bar
actuating shafts, each designated as 45.

The front tie beams 3ia of the frame carry a plurality
of spaced brackets, 46 (only one shown, FIGS. 1 2, 3,
and 4), each of which is formed with a longitudinally-
extending bearing 47, at its end in which the needle bar
shaft 45 is journalled. Each bearing 47 is provided with
an arm extension 48, at the end of which is provided a
second bearing 49, in which is journalled a pin 59, carry-

“ing on a projecting end a forked member or yoke 51,
whose arms 52, extend preferably upwardly and straddle
the shaft 45. A reversely directed yoke 53, is connected,
as by the pins 54, by the end of its arms to the ends of
the arms of the yoke 51 and in laterally spaced relation
thereto. FEach of the pins 54 carries a roller 55, pref-
erably with one of the rollers 55 in staggered or offset rela-
tion relative to the other roller 55 on the opposed pin 54.
The shaft 45 carries thereon in the space between the yokes
51 and 53 a pair of cams 56, or a single cam with a pair
of cam surfaces, said cam or cam surfaces being op-
positely enlarged in such manver that each is at all times
engaged by one of the rollers 55. The yoke 53 carries
at its apex a pin 57, on which is pivotally secured one end
of a link '58, whose other end carries a bearing 59, which
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is journalled on a pin 68, carried on a bracket 61, that
supports the needle bar, 62. The bracket 61 is provided
with a bore 63, extending parallel to the Lnk 58 by which
it is slidably guided on a rod 64, fixedly supported on a
bracket 65, mounted on the tie beam, 3%a. It will be
apparent that, as shaft 45 is rotated and yokes 51 and 53
are tiited, alternately, in opposite directions, the needle
bar 62 will be reciprocated by link 58 in a horizontal
direction into and out of stitch-forming direction. It will
also be apparent that the same effect may be attained by
other or modified arrangemenis of cam and follower
mechanisms and linkages between the shaft 45 and needle
bar 63, and by supporting and guiding means for the
needle bar 63, other than described.

The tie beams 31a, also carry a plurality of spaced
brackets 68 (FIGS. 1, 5 and 6), each having a bearing
69, that rotatably and preferably also slidably supports
a shaft 70, on which is mounted, as by spaced, connected
sleeves 71, the goods-presser bar 72, having the spaced
presser fingers 73. The tie beams 31a also support spaced
brackets 75, each carrying a bearing 76, in which is rotat-
ably supported a shaft 77, that passes through the stand-
ard 30 and is operatively geared, as at 78, to the upright
shaft 80, that is operatively geared to main drive shaft 35.
The shaft 77 carries, preferablyy, a pair of oppositely-
directed cams 81 and 82, which are each engaged by a
bearing wheel 83, carried on the end of each arm of a
yoke 84, at the end of an arm 85, which is conaected to
a sleeve 74, that is fixed on the goods-presser rod sup-
porting shaft 78.

It will be apparent from the foregoing that as the shaft
77 is rotated by the main shaft 35, the cams 81 and
82 will tilt the yoke 84 toward and away from a fabric
supported on the machine, thereby causing the shaft 70
to rock in its bearings 69, and move the goods-presser
fingers 73 away from and toward such fabric. It will also
be apparent that, whereas the needle drive is intermit-
tently operable in accordance with a pattern by means of
the clutch 49, the goods-presser bar 72 is operable con-
tinuously irrespective of the operation of the needles, as
such continuous operation of the goods-presser bar does
not affect the embroidering or stitch-forming movements
of the needles.

The synchronized movement of the shuttles of the
embroidering machine of the invention with the move-
ment of the needle bar is likewise effected by rotary
means. For that purpose, the rear, lower tie 315, carries
a plurality of spaced brackets 86 FIGS. 1 and 14 through
18, in which is rotatably journalled a shaft 87, whose end
is journalled in a bearing 88, carried on the standard 30
and is operatively geared, as at 89, with an upright shaft
99, journalled in a bracket 91, supported on the standard
30 and carrying on its free end the movable part of an-
other clutch 4%a, whose fixed member is carried on a
lower upright shaft §2, supported on bracket 93, and op-
eratively geared as at 94, to the main drive shaft 35.

The shaft 87 carries a barre] cam 95, formed with a
suitably curved cam slot, 96. The tie 315 also carries
a bracket 97, having spaced bearings disposed trans-
versely of the tie beam, in which is journalled a pivot
pin 93, having mounted on its end overhanging the ro-
tary shaft 87 a rocker arm 99. One end of the rocker
arm 99 carries a cam follower, generally designated as
100, whose projecting pin 101, fits into the cam slot of
the barrel cam 95, and the other end of the rocker arm
is pivotally connected to one end of a rod 102, whose
other end is operatively connectable to a vertically re-
ciprocable, horizontally-disposed bar that carries the
shuttle-moving pins. As such bar and the shuttle-mov-
ing pins, as well as the shuttle support and guiding means
may be of conventional construction, it has not been
thought necessary to illustrtae the same in detail in the
drawings.

Means that are easily and conveniently manipulable
may be provided for adjusting the position of the rocker
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arm 99, to thereby adjust the position of the shuttle pin
bar and, therefore, of the shuttles relative to their needles.
For that purpose, the cam follower 168 may be formed
to be adjustable in a manner to vary the length of the
side of the rocker arm 99 on which it is supported. Such
cam follower may comprise a cylindrical stem 104, on
one end face of which the cam follower pin projects in
eccentric position. The stem 164 fits rotatably in a cir-
cular opening 105, formed in the appropriate end of the
rocker arm $9 and is provided at its other end with a
lateral flange 166, that overlies the edge of the opening
105. The flange 186 is formed with a plurality of spaced
openings 107 therethrough, along half its area, each of
which may be selectively brought into register with the
tapped recess 198, formed in the rocker arm 99 adjacent
the opening 105, for receiving the end of a screw 169,
inserted through the selected opening 197 to secure the
cam follower in place.

It will be apparent that the stem 104 may be rotated
in the opening 185 until its projecting cam follower pin
101 is in upper position, as shown in FIG. 16, and secured
in such position by the set screw 169, so as fo make the
effective distance between the cam follower pin 161 and
the rocker arm pivot 98 shorter, thereby raising the other
end of the rocker arm 99, and the starting and finishing
position of the shuttle-moving pin bar from and to a lower
position. On the other hand, if the cam follower stem
104 is rotated in the opening 185 until the fol'ower pin
161, is in lowermost position, as shown in FIGS. 17
and 18, and secured in that position, the cam supporting
arm of the rocker arm 9% is lengthened so that it is
shifted to the left, in FIG. 14, to thereby raise the shuttle-
moving bar in both starting and finishing position.

Means are provided to compensate for the variation in
length in the cam follower supporting part of the rocker
arm, so as to avoid displacement of the follower pin
101, in the cam slot 96. Such means may be in the form
of mechanism for shifting the position of the barrel cam
95. The means illustrated in the drawings for that pur-
pose comprises turnbuckle means formed by the pro-
vision of a gap in the shaft 87, preferably intermediate
its operatively connected end and the barrel cam 95, and
reducing the thickness of the facing ends of the two shaft
sections, as at 110, and oppositely threading them. An
oppositely threaded turnbuckle nut 112, preferably of
polygonal shape, is threaded on the shaft ends 118. The
shaft section 87a, which is in operative connection with
the driving mechanism of the apparatus, is fixed in posi-
tion against lateral displacement, while the shaft section
to the other side is not. It will be apparent, therefore,
that as the turnbuckle nut 112 is turned to either shorten
or lengthen the gap between the shaft sections, the main
shaft section will be moved toward or away from the
section 87a to move the barrel cam 95 re'ative to the
rocker arm pivot 98, to accommodate the rocker arm with
the lengthened or shortened cam follower.

Means. are provided for operatively interengaging the
two sections of shaft 87 and, at the same time, prevent
any inadvertent rotary displacement that might disturb
their relative adjusted position set by the turnbuckle. The
means iilustrated for these purposes in the drawings com-
prises a sleeve 113, of a length to be simultaneously en-
gageable over both facing, unreduced end portions of
the sections of shaft 87, even at maximum spacing. The
sleeve is formed with an internal rib or key 114, which
is engageable in keyways 115, formed in the unreduced
adjacent end portions of the sections of shaft 87, and is
further provided, at each end, with a tappad opening 116,
which holds a screw 117. To adjust the position of the
barrel cam 95, the sleeve 113 is slid over unto the end of
one of the sections of shaft 87, to expose the turnbuckle
nut 112 which is then turned in the desired direction.
Thereafter, the sleeve is moved over the gap and partly
over the end of the adjacent shaft section; its key fitted
into the keyway of such adjacent end section and the
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screws 117, tightened in place. If desired, more thad
one keyway £15 may be formed in the end portion of
each section of shaft 87, for finer adjustment. Also,
the end portion of each section of shaft 87 may be pro-
vided with a fiattened area 118, engageable by a screw
117 for greater security against slipping and loosening
of the screw.

The clutches 48 and 48a of the machine are conirolled
by the automatic Jacquard-controlled mechanism of the
apparatus, and may take a number of different forms, one
of which is illustrated in FIGS. 1, 21 and 22, and the
others of which are illustrated, respectively, in FIGS. 23
and 24.

In the embodiment of FIGS. 21 and 22, the clutch
mechanism comprises a gear 128, secured on shaft 37,
which meshes with a second, preferably larger gear 121,
of predetermined ratio, that is secured on a shaft 122,
journailed in brackets 123, seccured on the standard 30.
The shaft 122 has secured thereover, preferably between
the brackets 123, above the gear 121, a vertically-disposed
barrel cam 124, having the continuous cam slot 125, which
extends diagonally thereacross; such barrel cam rotating
with the shaft 122, The shaft 37 has mounted on its
upper end a clutch member 126, preferably formed with
a radially-toothed clutch surface. A complementary up-
per clutch member 127, is splined on the lower end of
shaft 4%. The upper clutch member 127 is of preferably
cylindrical shape and has a bottom surface provided with
radiaily-extending teeth that are complementary to the
teeth on the upper surface of the lower clutch member
1235. The upper clutch member 127 is formed with a
peripheral grecove 128, of preferably rectangular cross-
section, intermediate ifs ends, within which are engaged
a pair of pins 129, set into the ends of the arms of a
yoke 139, that straddles the clutch member 127. The
yoke 138 is formed at the end of a lever 131, which is
pivotally supported intermediate its ends, as at 132, on
a horizoatally-disposed support 133, which may be se-
cured on the standard 30.

A link 135, is pivotally secured by one of its ends to the
other end of lever 131. The link 135 is provided inter-
mediate its ends with laterally-extending arms 136 and
137, whose purpose will hereafter be explained, and has
its other end in pivoted, slidable engagement with the
end portion of one arm of a rocker arm 138, which is piv-
otally supported at its apex on a fixed pivot 139, in any
desired manner. - Such sliding éngagement may be formed
by means of a pin 140, in the end of the link 135 which
slides in a closed slot 141, provided in the adjacent end of
the rocker arm 138. The other end of the rocker arm
138 is in pivoted, siiding engagement with the end of one
leg of an L-shaped rod 142, which is journalled by its
other lsg in fixed bearings suitably supported on the
machine. The sliding engagement between the end of
the rocker arm 138 and the leg of the L-shaped rod 142
will likewise be formed by a pivot pin provided in the said
end of the rocker arm and by a slot in the adjacent end
of the L.-shaped rod 142. The other leg of the rod 142
has fixed thereto one end of an arm 143, whose other end
is pivoted cn a bar 145, which is connectable to the auto-
matic mechanism of the machine, for reciprocation there-
by, in a manner readily apparent to those skilled in the
art and not thought necessary to be here specifically il-
lustrated.

It will be apparent that, as the bar 145 in the embodi-
ment of FIGS. 21 and 22, is reciprocated in a vertical
direction, the rod 142 will be rocked in its bearings to,
alternately tilt the rocker arm 138 to depress the link
connected end of the lever 131, to raise the upper clutch
member 127 out of engagement with the lower one, and
to raise such lever end to depress the upper clutch mem-
ber into operative engagement with the lower clutch mem-
ber 126.

Means are provided for retaining the upper clutch
member 127 against inadvertent displacement, when either



8,072,082

. 7

in or out of contact with the lower clutch member 126;
except according to the patiern controlled automatic
mechanism. For that purpose, the arms 136 and 137 of
the link 135 are arranged substantially in alinement with
a line connecting the center of the gears 12¢ and 121,
with the arm 137 in close proximity tc the slot 125 of the
cam 124, with its end movable in and out thereof upon
the tilting of the rocker arm 138, to which their support-
ing link is connected. An upright plate 146, is fixedly
supported, in any suitable manner, with one edge thereof
in close proximity fo the end of the link arm 136.

The plate 146 is formed with a pair of vertically spaced
detent notches 347 and 148, in its edge adjacent the end
of the link arm 136. These notches are arranged in such
position that when the clutch member 127 is in disen-
gaged position, the end of the arm 136 of link 135 will
be disposed opposite the lowermost of the notches 147;
and when the clutch member 127 is lowered and in en-
gaged position, the end of the link arm 136 will be dis-
posed opposite the upper notch 148.

The operaton of the cluich retaining means is as fol-
lows: When the Jacquard pattern controiling the machine
requires the needles and shuttles to be inactivated, the
patiern will cause the automatic mechanism which it con-
trols to raise the clutch member 127, This will be effected
by the depressing of the member 145, which will rock the
bar 142 to tilt the rocker arm 138 towards the right, as
shown in FIG. 21. The tilting of the rocker arm to the
right will simultaneously lower the link 135 and depress
the connected end of the lever 131, to raise the forked
end 130 thereof and lift the clutch member 127. This
movement will also shift the lower end of the link 135
to the right, so that the end of its arm 136 will engage
within the lower detent notch 147 to thereby maintain
the clutch member 127 in raised, inactive position.

When the pattern calls for the activation of the needles
and shuttles, which requires the throwing of the upper
clutch member into contact with the fixed lower cluich
member 126, the automatic mechanism will raise the mem-
ber 145. This will rock the rod 142 in a direction to tilt
the upper end of the rocker arm 138 to the left, as shown
in FIG. 22. This will accomplish the following: It will
tilt the lower part of link 135 to the left, as also shown
in FIG. 22, to withdraw the end of link arm 136 from
the notch 147 and insert the end of the link arm 137
into the cam slot 125, which is so arranged to have its
lowermost part disposed to receive such end of arm 137.
The cam slot 125, upon rotation of the cam i24 a half
revolution on its axis, will raise the link 135 to tilt the
lever 131 into cluich lowering position; and, when the
arm 137 of link 135 is in uppermost position, opposite the
notch 148, a pattern controlled movement of the member
145 will depress the same, to tili the rocker arm 138 to
the right, thereby disengaging the end of link arm 137
from the cam slot 125 and engaging the end of the link
arm 136 in the detent notch 148, to maintain the clutch
member 127 in engaged position.

Means are provided for preventing over-ride of the
shaft 41 upon release of the clutch 48, so as to prevent
inadvertent operation of the machine not according to
pattern.  This means may comprise one or more detent
recesses or notches 149, formed in the upper portion of
the clutch member 127, above its groove 128, and detent
tooth 159, engageable within such notch 149, fixedly
mounted in position, as on the standard 36, for engage-
ment within said notch, promptly upon the release of the
clutch member 127 from the clutch member 126. The
tooth 150 may, preferably taper forwardly and also down-
wardly, to facilitate its reception within the notch 149.

In the embodiment of FIG. 23, the clutch moving lever
131 is pivotally supported intermediate its ends on the
pivot 132 which is fixed on a plate 151, that may be
fixedly mounted, as on the standard 390, and is provided
with a curved slot 152, opposiie the free end of the lever
133, The lever 131 is provided at that end with a pin
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153, passing therethrough, one end of which is received
and guided in the slot 15Z and the other end of which
pivotally supports the end of a link 155, whose other
end is pivoted onm a pin 156. Also pivoted on the pin
156 is the end of a member or rod 257, that is operatively
connected to the Jacquard-controlled automatic mech-
anism of the machine one end of a second link 158,
whose other end is pivotally fixed, as at 159; the two
links 155 and 158, forming a toggle that is operable by
the member 157. The pin 156 also supports one end of a
thrust bar 168, whose other end may curve around the
clutch 40 and engage one end of a rocker arm 181, whose
other end pivotally engages a vertically disposed link 163,
that is in pivoted slidable engagement with a bar 164,
whose upper portion is of T cross-section and is engaged
by its cross bar 165 in the vertical guideway 186, that is
fixedly secured in place, as on the standard 36, and whose
leg portion constitutes a detent tooth 167, that is engage-
able in the detent notch 168, formed in a flange 169, pro-
vided on the upper clutch portion 127, as the latter is
moved into disengaged position.

The operation of the detent means of this embodiment
is as follows: When the clutch is to be thrown out of
operation, the member 157 is moved by the automatic
mechanism of the machine to the left (FIG. 23). This
pulls the toggle to the left, to bend and foreshorten it
and to thereby lower the pin 153 in the guide slot 152 and
also the end of the lever 131 in which the pin 153 is set,
raising the cother end of the lever and the clutch member
127, which is pivotally supported on said lever end, The
movement of the member 157 to the left also pulls the
thrust bar 160 to the left, tilting the rocker arm 161 to
move the tooth 167 into the notch 168, which is simul-
taneously being moved upwardly; in which movement the
tooth 167 is assisted by the suitably anchored tension
spring £70. To throw the clutch 46 into operative engage-
ment, the position iliustrated in FIG. 23, the member 157
is moved to the right, to straighten out the toggle formed
by links 155 and 158, raising the connected end of the
lever 131 and lowering its other end and the clutch mem-
ber which it engages. This movement of the member 157
to the right also moves the thrust arm 166 to the right,
to tiit the rocker arm 161 in a direction to raise the
detent tooth 167 from the notch 168, simultaneously with
the movement of the clutch member downwardly. A
slight overbalance of the toggle in its straight position will
maintain the clutch in engaged position until moved there-
from by the automatic mechanism, according to the
Jacquard pattern.

in FIG. 24, there is more or less diagrammatically
shown electrically controlled means for moving the
clutch member in and cut of engaging position. This
embodiment is shown to comprise an armature 172, set
into the free end of the lever 131, and projecting from
it to each side thereof, both, above and below it. A
pair of solenoids 173 and 174, are mounted above and
below such armature 172, which may be alternately acti-
vated through suitable switches in their electric circuits
controlled by the automatic mechanism of the machine,
to alternately open and close the circuits through them,
for moving the armature selectively into one or the other
of them, to raise or lower the clutch member 127. To
maintain the clutch in either open or closed position, the
end of the one arm of the yoke 1384 of the lever 131 is,
as shown, provided with an extension 175 to which is
connected one end of a link 176, whose other end is con-
nected to a member 177, slidably held in a holding
switch 178, which is connected in a circuit that may like-
wise be opened and closed by the automatic mechanism
of the machine to release and hold the member 177 in
either its upper or lower position, as the clutch member
is electrically moved from one position to the other.
As numercus circuits may be arranged to effect the acti-
vation of the solenoids 173 and 174 and of the holding
switch 178, in proper sequence from the automatic mech-
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anism of the machine, and as details of such circuits
may be readily worked out by any one skilled in the art,
such circuits and their details are not thought neces-
sary to be either shown or described herein.

The means for shifting the goods-presser 72 to pre-
vent the impingement of its fingers 73 on - the threads of
elongated, diagonal stitches are illustrated;, more or less
schematically, in FIGS. 6-13, of the drawings. Such
means is best fitted for use with the fabric supporting
frame and frame reciprocating mechanism particularly
adapted for the rotary motion machine of the present
invention, which is described and claimed in my said co-
pending . application; fragmentary portions of which, be-
lieved adequate to illustrate the presenmt invention, are
shown in FIGS. 1 and 8.

In my said co-pending application T have described a
frame moving mechanism in which the frame is con-
nected to a vertically reciprocable strap or band, illus-
trated at 189 in the drawings herein, and to a horizontal-
ly reciprocable strap, 181, each of which is connected
at one end to a wheel, such as 182, which is geared for
operation, as at 183, to the main drive shaft 35, and is
conirolled as to direction of rotation from the automatic
Jacquard controlled mechanism.

The goods-presser shifting mechanism of the present
invention comprises a cylinder 185, mounted on the end
of the goods-presser supporting shaft 76 and provided
with a peripheral groove 186, intermediate its ends. A
lever 187, is pivoted at a center point thereof, as by
pivot pin 188, which may be set into the end of an arm
or post 189, mounted on the tie beam 3%a (FIG. 7).
One end of the lever 187 operatively engages the cyl-
inder 185, as by the yoke 190, at one end of the lever,
which straddles the cylinder 185 and whose ends carry
pins 191, with or without rollers mounted thereon, that
engage in the cylinder groove 186. The opposite end of
the bore 192, preferably in radial alinement with the
driven shaft 77, in which is slidably disposed an elon-
gated pin 193, provided with a fiat head 194, at its end
facing the shaft 77. The shaft 77 carries, opposite the
pin 193, a cylinder 195, which is formed with a periph-
eral cam groove 126, that is provided with a lateral offset
197, in a direction facing away from the end of shaft
70. The groove 196 is provided with overhanging flanges,
198, along most of its length and with an escape ramp
199, rising in a direction opposite to the direction of ro-
tation of the shaft 77, opposite the unflanged portion
therecf. The ramp extends to the surface of the cylinder
195 and is preferably formed with a sharp drop 25@,
that may be radial with the shaft 77. The head 194 of
pin 193 is engageable in the cam groove 196 and uander
its flanges 1¢8.

It will be apparent that when the pin head 194 is dis-
posed within the cam groove 196, it will be shifted, as
shaft 77 rotates, by the offset portion 197 of the groove
in one direction (to the right, in FIG. 6), thereby shifting
the associated end of the lever 187 in the same direction
and its other, yoke-end, in the opposed direction, to
thereby slide shaft 76 and the goods-presser and its fin-
gers 73, in the said opposed direction, as illustrated in
FIG. 6, wherein the broken lines show the fingers 73 in
normal position.

It will also be cbvious that the pin head 194 wiil nor-
mally be pushed by the ramp 199 out of engagement with
the cam slot 196, after it is restored to a straight part
of the cam groove 196, and the goods-presser shaft 79
is thus restored to normal position. Means are, there-
fore, provided, preferably electrically actuated, for re-
storing the pin 193 into the cam slot 196, at the time of
formation of long, diagonal embroidery stitches,

Such means is shown to comprise a solenoid coil, 261,
mounted on the lever 187 over the pin 193, to the side
opposite from the shaft 77, which is connected in an
electric circuit having a pair of switches provided therein,
one closed at the end of the long, vertical stroke of the
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strap 189, such as occurs in a long diagonal stitch forma-
tion, and the other closed at the end of a horizontal stroke
of the strap 81, such as occurs under the same circum-
stance. Thus, the simultaneous closing of the two stitches
in long, diagonal stroke formation, activate the solenoid
281 to push the pin 193 into the groove 196, where it
will be shifted, upon rotation of shaft 77, by the offset
groove portion 197 to shift the goods-presser 72, as
explained above; the pin 193 being ejected from opera-
tive position, after being restored to normal position, by
the ramp 199, At the same time, completion of the
double-direction frame stroke and its return to normal
position opens the two switches and breaks the circuit
through solencid 2¢%.

Such switch means in the goods-presser shifting circuit
is each shown to comprise, a plate 202, mounted parallel
to the path of each of the frame-moving straps 180 and
181, which supports an arm 203, extending transversely
of the strap path and projecting beyond it and supports
on its end a normally open microswitch 204, whose oper-
ating button or pin 205, faces the operatively connected
end of the strap, either 180 or 181, as the case may be.
A slider plate 266, formed with a substantially centrally
disposed slot, is mounted, by said slot over the strap, to
the side of the arm 284 facing the operatively connected
end of the strap and in frictional engagement with such
strap. The slider plate 266 carries an element, such as a
pin or button 288, positioned to contact the switch pin
205, at the end of the long strap stroke required to form
a composite diagonal stitch of a length that may be inter-
fered with by the goods-presser fingers 73. The slider
285, however, will not contact the switch pin 285, on
the normal stitch-forming strokes of the straps.

It will be seen, that when only one switch 284 is closed,
as at the end of the frame movement in a single direction
at one time, as shown in FIG. 7, only one switch 204, at
most, wil be closed, leaving a gap in the circuit of the
solenoid 261, at the other frame-moving strap switch
204, Thus, the circuit remains broken and the solenoid
261 remains inoperative. It is only when both switches
204 are closed, upon the simultaneous long-stroke move-
ment of the frame in both vertical and horizontal plases,
to provide the composite diagonal movement for the di-
agonal stitch, that the circuit through the solenoid 201
will be closed, to insert the pin head 194 into the cam
slot 196, where it will be shifted, before being ejected, to
shift the goods-presser 72, as explained above.

Means may be provided to insure the return of the
sliders 286 to their initial positions, so as to insure against
their cumulative or creeping movement, upon successive
frame-moving strokes of the straps, that might bring about
inadvertent closing of the switches 204. Such means com-
prise an electromagnet 218, schematically indicated by
its housing, which is mounted on the plate 202 and
straddles the strap 188 or 181, as the case may be, to
the side of the slider 206 facing the operatively con-
nected end of the strap. The electromagnets 210, of
both straps, are connected in one electric circuit which
is normally open but which is closed at the end of each
frame-moving stroke of either of the straps until the
commencement of the next stroke, as by the rotary switch
consisting of a non-conductor disk 211, mounted on the
shaft 77, alongside of cylinder 195, in whose outer face
is set the short, electroconductive inlay 212, that is inter-
mittently wiped by a pair of spaced leaf-spring terminals
213, connected in the circuit of eleciromagnets 210, which
may be supported from the post 189 (FIGS. 6 and 7).

It will be apparent that, upon rotation of shaft 77,
which is continuous during the operation of the ma-
chine, the circuit through the electromagnets 21§ will be
closed for an instant by the simultaneous contact of both
leaf springs 213 with the inlay 212, to energize the electro-
magnets and pull the slider plates 266 against them and
away from switch 204, insuring against cumulative move-
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ment of the slider plate into position of closing the switch
204 upon successive strap reciprocations. .

This completes the description of the illustrated em-
bodiment of the embroidery machine of the invention. It
may here be stated that, for brevity and simplicity of
illustration and description, certain of the operating parts
of the machine, which are standard in machines of the
type to which the present invention relates and whose
structure and mode of operation is not altered or directly
affected by the present invention, such as the shuttle box
supporting means and the shuttle moving pin supporting
bar and their arrangement on the machine and the specific
linkage of the latter to the rocker arm 9%, for instance,
have been omitted, both from the drawings and descrip-
tion. Their structure, operational connections and func-
tion are generally shown and described in the manuals
for the various machines to which the present invention
relates in a manner which will enable any one skilled
in the art to correlate these parts to the parts of the
machine herein illustrated and described.

It will be apparent from the drawings and from the
foregoing description that the embroidering machine of
the present jnvention has substantially all of its function-
ing parts and mechanism actuated by rotary driving means
and thus such driving means makes possible operation of
the machine at higher speeds than heretofore practical.
It will also be apparent that the embroidering machine of
the present invention will run with a minimum of noise,
vibration and distortion of its parts, to thereby insure
greater accuracy and uniformity of stitch formation, even
at the higher speeds of operation made possible thereby.
It will be additionally apparent that by the machine of the
present invention, relatively long, diagonal stitches may
be formed with equal thread tension as the shorter stitches.

It will be further apparent that numerous variations
and modification in the embroidering machine of the
present invention may be made by any one skilled in the
art, in accordance with the principles of the invention
hereinabove set forth and without the exercise of any in-
ventive ingenuity. I desire, therefore, to be protected for
any and all such variations and modifications that may be
made within the spirit of the invention and the scope of
the claims hereto appended.

What I claim is:

1. For an embroidering machine adapted to be auto-
matically controlled by Jacquard-pattern mechanism, of
the character described, a main drive shaft, means jour-
nalling said main drive shaft for rotation; a needle bar,
means mounting said needle bar for reciprocal move-
ment, means reciprocating said needle bar; including a
needle bar actuating shaft, means rotatably supporting
said needle bar actuating shaft, means operatively con-
necting said needle bar actuating shaft to said main drive
shaft for rotation thereby, a cam mounted on said needle
bar actuating shaft, and means including a cam follower
engageable by said cam, comnected to said needle bar,
a goods-presser bar, means reciprocating said goods-
presser bar, at least one lever connected by an end thereof
to said goods-presser bar, a goods-presser bar supporting
rod, means supporting said rod for reciprocal rotary
movement, said lever secured on said rod intermediate
its ends, a goods-presser bar actuating shaft, means ro-
tatably supporting said goods-presser bar actuating shaft,
means operatively connecting said goods-presser bar
actuating shaft to said main drive shaft for rotation
thereby, a cam on said goods-presser bar actuating shaft
and a cam follower on the other end of said goods-
presser bar supporting lever engageable by said last-
named cam; a shuttle-actuating shaft means supporting
said shaft for rotation, means operatively engaging said
shuttle-actuating shaft to said main drive shaft for ro-
tation thereby, a bell-crank, means pivotally supporting
said bell-crank, a barrel cam secured over said shuttle-
actuating shaft, a cam follower on the end of one arm
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of said bell crank engageable in said barrel cam, the
end of the other arm of said bell-crank engageable on
a shuttle-moving mechanism.

2. For an embroidering machine adapted to be auto-
matically controlled by Jacquard-pattern mechanism,
of the character described, a main drive shaft, means
journalling said main drive shaft for rotation; a needle
bar, means mounting said needle bar for reciprocal move-
ment, a needle bar actuating shaft, means rotatably sup-
porting said needle bar actuating shaft, means operatively
connecting said needle bar actuating shaft to said main
drive shaft for rotation thereby, cam means mounted
on said needle bar actuating shaft and means, including
a cam follower on the other end engageable by said cam
means connected to said needle bar; a goods-presser bar,
means reciprocating said goods-presser bar comprising
at least one lever connected by an end thereof to said
goods-presser bar, a goods-presser bar supporting rod,
means supporting said rod for reciprocal rotary move-
ment, said lever secured to said rod intermediate its
ends, a goods-presser bar actvating shaft, means ro-
tatably supporting said goods-presser bar actuating shaft;
means operatively connecting said goods-presser bar actu-
ating shaft to said main drive shaft for rotation thereby,
a cam on said goods-presser bar actuating shaft and a
cam follower on the other end of said goods-presser
bar supporting lever engageable by said last-named cam;
a shuttle-actuating shaft, means supporting said shaft
for roatation, means operatively connecting said shuttle-
actuating shaft to said main drive shaft for rotation
thereby, a bell crank, means pivotally supporting said
bell crank, a barrel cam secured over said shuttle-actu-
ating shaft, a cam follower on the end of one arm of said
bell crank engaged in said barrel cam, the end of the
other arm of said bell crank connectable to a shuttle-
moving mechanism, said means operatively connecting
said needle bar actuating shaft and said shuttle actu-
ating shaft to said main driving shaft each including a
clutch and means actuated by said automatic control
mechanism for moving said clutch in and out of oper-
ating position.

3. For an embroidering machine adapted to be auto-
matically controlled by Jacquard-pattern mechanism, of
the character described, a main drive shaft, means journal-
ling said main drive shaft for rotation; a needle bar, means
mounting said needle bar for reciprocal movement, means
reciprocating said needle bar comprising a needle bar
actuating shaft, means rotatably supporting said needle
bar actuating shaft, means operatively connecting said
nesdle bar actuating shaft to said main drive shaft for
rotation thereby, cam means mounted on said needle
bar actuating shaft and cam follower means engageable
by said cam means and connected to said needle bar;
a goods-presser bar, means reciprocating said goods-
presser bar comprising at least one lever connected by
an end thereof to said goods-presser bar, a goods-presser
bar supporting rod, means supporting said rod for re-
ciprocal rotary movement, said lever secured to said rod
intermediate its ends, a goods-presser bar actuating shaft,
means rotatably supporting said goods-presser bar actu-
ating shaft, means operatively connecting said goods-
presser bar actuating shaft to said main drive shaft for
rotation thereby, a cam on said goods-presser bar actu-
ating shaft and a cam follower on the other end of said
goods-presser bar supporting lever engageable by said
last-named cam; a shuttle actuating shaft, means sup-
porting said shaft for rotation, means operatively en-
gaging said shuttle-actuating shaft to said main drive
shaft for rotation thereby, a bell crank, means pivotally
supporting said bell crank, a barrel cam secured over
said shuitle-actuating shaft, a cam follower on the end
of one arm of said bell crank engageable in said barrel
cam, the end of the other arm of said bell crank con-
nectable to a shuttle-moving mechanism, said means oper-
atively connecting said needle bar actuating shaft and
said shuttle-actuating shaft to said main driving shaft
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each comprising a first shaft section and means mounting
the same for rotation, said first shaft section operatively
connected to said main drive shaft by one end, a sec-
ond shaft section, means mounting said second shaft for
rotation in gpaced end to end relation to said first shaft
section, said second shaft section operatively conmected
by its end remote from said first shaft section to said
actuating shaft, one of said shaft sections carrying on
its free end a first clutch member fixedly secured thereon,
the other of said shaft sections carrying on its end fac-
ing said clutch member a second clutch member slidably
engageable thereon for movement axially thereof in and
out of contact with said fixed clutch member, and means
actuated by said automatic control mecharism for mov-
ing said second clutch member in and out of contact with
said first clutch member.

4. For an embroidering machine adapted to be auto-
matically controlled by Facquard-pattern mechanism and
stitch-forming mechanism including a needle-supporting
bar and shuttle-supporting and moving means, a shaft
for actuating a stitch-forming mechanism of the machine,
means rotatably supporting said shaft, a main driving
shaft, means rotatably supporting said main driving shaft
and means operatively comnecting said actuating shaft
with said main driving shaft, including a first shaft sec-
tion, means mounting said shaft section for rotation and
means operatively connecting one end of said first shaft
section with said main driving shaft, a second shaft sec-
ticn, means mounting said second shaft section for rota-
tion in spaced, end-to-end relation to said first shaft sec-
tion, one of said shaft sections carrying on its end juxta-
posed to the other of said shaft sections a first clutch
member fixedly secured thereto, the adjacent end of the
other of said shaft sections carrying a co-operating clutch
member axially slidably mounted thereon for movement
in and out of contact with said fixed clutch member,
means operatively engaging the other end of said second
shaft section with said stitch-forming mechanism actuat-
ing shaft, and means connectable to said automatic con-
trol mechanism engaging said movable clutch member to
move it in and out of engagement with said fixed clatch
member.

5. The apparatus of claim 4, including means actuated
by said automatic control mechanism for locking and
releasing said movable clutch member when in engaged
and in disengaged position.

6. The embroidering machine of claim 4, wherein said
movable clutch member is cylindrical and said means
moving the same in and out of engagement with said
fixed clutch member comprises a lever supported inter-
mediate its ends, one end of said lever slidably engaging
said movable clutch member and means connected to the
other end of said lever engageable by said automatic
conirol mechanism for reciprocating the said lever in
the plane of said second shaft section.

7. The embroidering machine of claim 4, wherein
means are provided for engaging said second shaft sec-
tion against rotation upon disengagement of said movable
clutch member from said fixed clutch member.,

8. The embroidering machine of claim 4, wherein
means. are provided for inhibiting the rotation of said
second shaft section upon disengagement of said mov-
able clutch member from said fixed clutch member, said
means comprising a detent notch formed in the upper
corner of said movable clutch member, a detent tooth
adapted to fit within said detent notch and means mount-
ing said detent tooth in position for engagement within
said notch upon movement of said movable clutch mem-
ber out of engagement with said fixed clutch member.

9. The embroidering machine of claim 4, wherein said
second clutch member is cylindrical and the means pro-
vided for moving the same in and out of engagement
with said first clutch member comprises a peripheral
groove formed in said second clutch member, a lever
pivotally supported intermediate its ends, said lever hav-
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ing one end freely engageable in said groove and its other
end connectable to said automatic control mechanism for
reciprocation thereby in the plane of said second shaft
section.

10. For an embroidering machine adapted to be auto-
matically controlled by Jacquard-pattern mechanism and
stitch-forming mechanism including a needle-supporting
bar and shuttle-supporting and moving means, a shaft for
actuating a stitch-forming mechanism of the machine,
means rotatably supporting said shaft, a main driving
shaft, means rotatably supperting said main driving shaft
and means operatively conmecting said actuating shaft
with sald main driving shaft, including a first shaft sec-
tion, means mounting said shaft section for rotation and
means operatively comnnecting one end of said first shaft
section with said main driving shaft, a second shaft sec-
tion, means mounting said second shaft section for rota-
tion in spaced, end-to-end relation to said first shaft
section, said first shaft section having fixed on its free
end a first clutch member, the juxtapossd end of said
second shaft section having axially slidably mounted
thereon a second clutch member for movement in and
out of engagement with said fixed clutch member, a lever,
means pivotally supporting said lever imtermediate its
ends, means on one end of said lever slidably and piv-
otally engaging said second clutch member; means, in-
cluding a link connected by one end to the other end of
said lever, a bell crank lever connected by one end to
the other end of said link and means connected to the
other end of said bell crank, engageable by said automatic
control mechanism for movement to reciprocate said
other lever end in a plane parallel to said second shaft
section to move said movabie clutch member in and out
of engagement with said fixed clutch member.

11. The embroidering machine of claim 10, including
means for releasably locking said movable clutch mem-
ber in engaged and disengaged position, comprising a
second shaft, means rotatably mounting said second shaft
for rotation, means inter-engaging said second shaft and
said first shaft section for simultaneous rotation, a barrel
cam mounted on said second shaft opposite said link, said
barrel cam having a diagonally disposed cam groove
formed thereom, a cross-arm on said link having one
end . thereof disposed adjacent said barrel cam, a plate
supported parallel to said link with the free edge there-
of adjacent the other end of said cross arm said plate
having a notch formed in said edge thereof in substantial
register with one extreme point of said cam slot and a
second notch in register with the opposed extreme point
of said cam slot, said bell crank arranged to tilt said
link for moving said cross arm ends, respectively, in and
out of said cam slot, and out and into one of said notches.

12. The embroidering machine of claim 10, wherein
means are provided for adjusting the angle of said bell
crank relative to said actuating shaft.

13. The embroidering machine of claim 11, wherein
said second clutch member is cylindrical and is provided
with a peripheral groove intermediate its ends and the
means for moving said second clutch member comprises
a lever pivotally supported intermediate its ends, said
lever having a yoke at one end straddling said second
clutch member, said yoke having oppositely facing pins
at its end; engaging in said groove, and means on the
other end of said lever connectable to said automatic
control mechanism for reciprocation thereby in the plane
of said second shaft section.

14. For an embroidering machine adapted to be auto-
matically controlled by Jacquard-pattern mechanism and
stitch-forming mechanism including ‘a needle-supporting
member and shuttle-supporting and moving means, a
shaft for actuating a stitch-forming mechanism of the
machine, means rotatably supporting said shaft, a main
driving shaft and means. rotatably supporting said main
driving shaft, means operatively connecting said actuat-
ing shaft to saild main driving shaft, including a first
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shaft section, means mounting said shaft section for ro-
tation and means operatively connecting one end of said
first shaft section with said main driving shaft, a second
shaft section, means mounting said second shaft sec-
tion for rotation in spaced, end-to-end relation to said
first shaft section, means operatively connecting said sec-
ond skaft section to said actuating shaft, said first shaft
sectior. having fixed on its free end a first cluich mem-
ber, the juxtaposed end of said second shaft section hav-
ing a second clutch member axiaily, slidably mounted
thereon for movement in and out of engagement with
said fixed clutch member, said clutch member having a
peripheral groove formed therein, a lever, means pivot-
ally supporting said lever intermediate its ends, one end
of said lever freely engaged within said groove, means
reciprocating said lever in the plane of said shaft sec-
tions comprising a pin set intc the other emd of said
lever, a guideway for said pin for limited reciprocal
movement thereof in the plane of said shaft sections, a
toggle connected by one end to said pin and means se-
curing the other end of said toggle in fixed position, an
arm connectable to the automatic control mechanism of
the apparatus secured to said toggle at the mid-joint
thereof; and means actuated by said toggle, engaging
said second clutch member upon its movement out of
engagement with said first clutich member.

15. The apparatus of claim 14, wherein said means
engaging said second clutch member upon movement out
of engagement with said first clutch member comprises
a notch formed in said clutch member, a tooth adapted
to fit within said notch, means slidably mounting said
tooth for movement toward and away from said notch,
a bell crank pivotally supported adjacent said tooth, a
link conecting one end of said bell crank with said tooth,
and a second link connecting the other end of said bell
crank with the mid-joint of said toggle.

16. For an embroidering machine adapted to be auto-
matically controlled by Jacquard-pattern mechanism and
stitch-forming mechanism including a needle-supporting
member and shuttle-supporting and moving means, a shaft
for actuating the stitch-forming mechanism of the ma-
chine, means rotatably supporting said shaft, a main driv-
ing shaft and means rotatably supporting said main driving
shaft, means operatively connecting said actuating shaft to
said main driving shaft, including a first shaft section,
means mounting said shaft section for rotation and means
operatively connecting one end of said first shaft section
with said main driving shaft, a second shaft section, means
mounting said second shaft section for rotation in spaced
end-to-end relation to said first shaft section, said sec-
ond shaft section operatively connected to said actuating
shaft, said first shaft section having fixed on its free
end a first clutch member, the juxtaposed end of said
second shaft section having a second clutch member
axially, slidably mounted thercon for movement in and
out of engagement with said fixed clutch member, a lever,
means pivotally supporting said lever intermediate its
ends, one end of said lever pivotally and slidably en-
gaging said second clutch member, an armature set into
the other end of said lever and projecting to each side
thereof, and a solenoid coil alongside each projecting end
of said armature, each said coil connected in an electric
circuit and means selectively controllable by said auto-
matic control mechanism for selectively closing the cir-
cuit through each of said solenoid coils.

17. For an embreidering machine adapted to be auto-
matically controlled by Jacquard-pattern mechanism and
stitch-forming mechanism including shuttle-supporting and
moving means, means actuating said shuttle-supporting
and moving means, including a shaft, means rotatably sup-
porting said shaft, a main driving shaft, means rotatably
supporting said main driving shaft, means connecting
said shuttle-moving mechanism actuating shaft with said
main driving shaft, including a clutch structure and means
controlled by said automatic control mechanism for
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moving said clutch structure in and out of clutching
position, a barrel cam mounted on said actuating shaft,
said barrel cam having a diagonally extending, continu-
ous cam groove formed therein, a bell crank having a
cam follower at the end of one arm thereof, means
pivotally supporting said bell crank with said cam fol-
lower in said cam slot, and means pivotally supported
at the end of the other arm of said bell crank adapted
to operatively engage said shuttle-moving mechanism.

18. The embroidering machine of claim 17, wherein
said goods-presser supporting bar has a cylinder mounted
thereover, said cylinder having a grocve formed therein,
said first-named end of said lever freely engaged within
said groove.

19. For an embroidering machine adapted fo be auto-
matically controlled by Yacquard-pattern mechanism and
stitch-forming mechanism including shuttle-supporting
and moving means, means actuating said shuttle-support-
ing and moving means, including a shaft, means rotatably
supporting said shaft, a main driving shaft, means rota-
ably supporting said main driving shaft, means connecting
said shuttle-moving mechanism actuating shaft with said
main driving shaft, including a clutch structure and means
controlled by said autcmatic control mechanism for mov-
ing said clutch structure in and out of clutching position,
a barrel cam mounted on said actuating shaft, said barrel
cam having a diagenally extending, continuous cam
groove formed therein, a bell crank having a cam fol-
lower at the end of one arm thereof, means pivotally
supporting said bell crank with said cam follower in said
cam slot, and means pivotally supported at the end of the
other arm of said bell crank adapted to operatively en-
cage said shuttle-moving mechanism, and means for ad-
justing the angle of said bell crank relative to said ac-
tuating shaft, said means comprising a cam follower,
means adjustably securing said follower longitudinally
of said bell crank arm and a gap formed in said shaft
between the section thereof supporting said barrel cam
and the operatively connected end thereof, the facing
ends of the shaft sections to each side of said gap being
reduced in cross-section and oppositely threaded, an
elongated nut having oppositely directed internal threads
at its opposed ends engaged over said reduced ends of
said shaft sections and adapted to be turned for varying
the distance between their ends, and releasable means en-
gaging said shaft secticns against relative rotation.

20. The embroidering machine of claim 19, wherein
said means engaging said shaft sections against relative
rotation comprise a longitudinally-extending keyway
formed in each shaft section extending inwardly from its
edge defining the reduced portion thereof, a sleeve of a
length greater than the combined length of said reduced
end portions of said shaft sections slidably fitted over
said shaft sections, said sleeve having a key in the bore
thereof adapted to fit within said keyways, and a radially-
extending tapped opening formed in said sleeve at each
end thereof, each said tapped opening retaining a screw
adapted to be adjusted to engage against the end portion
of an underlying shaft section.

21. The embroidering machine of claim 19 wherein
the means for adjusting the angle of said bell crank rela-
tive to said actuating shaft, comprises a cam follower
including a cylindrical stem portion, a follower pin ex-
tending from one flat surface of said cylinder, in offset
relation to the longitudinal axis thereof, a circular open-
ing formed in an edge portion of said bell crank arm,
said cylindrical cam follower portion rotatably fitted in
the said opening and means securing said cylinder in ad-
justably rotated position within said opening.

22, The embroidering machine of claim 19 wherein the
means for adjusting the angle of said bell crank relative
to said actuating shaft, comprises a cam follower includ-
ing a cylindrical stem portion, a follower pin extending
from one flat surface of said cylinder, in offset relation
to the longitudinal axis thereof, a circular opening formed
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_in an edge portion of said bell crank arm, said cylindrical
cam follower portion rotatably fitted in the said opening
and means securing said cylinder in adjustably rotated
position within said opening comprising a peripheral flange
on the other end of said cylinder engageable against the
merginal edge portion of said opening, circularly arranged
spaced openings formed in said flange and a tapped open-
ing formed in said bell crank arm and adjacent said open-
ing in position to register with said flange openings as said
stem is rotated within its cpening, and a screw passing
through a selected one of said flange openings engaged
within said tapped opening.

23. For an embroidering machine adapted to be auto-
matically controlled by Jacquard-pattern mechanism of the
character described, including a fabric-supporting frame
and means reciprocating said frame in two directions, each
at right angles to the other, each said reciprocating means
including a strap connected by one end thereof to the pe-
riphery of a rotatably-supported wheel, said frame con-
nected to each of said shafts, a main drive shaft connect-
able to a source of power, means rotatably supporting said
main drive shaft; means operatively supporting said wheel
to said main driving shaft; needle-reciprocating means, in-
cluding an actuating shaft, meauns rotatably supporting
said actuating shaft, and means operatively connecting
said actuating shaft to said drive shaft; shuttle-moving
means including a second actnating shaft, means rotatably
supporting said second actuating shaft and means opera-
tively connecting said second shaft to said main driving
shaft; a goods-presser bar having goods-presser fingers,
means reciprocating said bar toward and away from said
fabric-supporting frame, said means including at least
one lever connected by one end to said goods-presser bar,
a lever-supporting shaft means rotatably and slidably sup-
porting said shaft, said lever secured on said shaft inter-
mediate its ends, a goods-presser bar actuating shaft,
means rotatably supporting said goods-presser bar actuat-
ing shaft, said goods-presser bar actuating shaft operative-
ly connected to said main driving shaft, a cam mounted
on said goods-presser bar actuating shaft and a cam fol-
lower on the other end of said lever engaged by said cam;
means shifting said goods-presser bar supporting shaft
upon simultaneous movement of said frame in both direc-
tions, said means comprising a normally-open switch con-
nected in a common electric circuit associated with each
of said straps, means mounted on each of said straps ar-
ranged to close said associated switch at the end of a
movement of said strap in one direction of its reciprocal
motion, means, including a solenoid connected in said
electric circuit engaging said goods-presser bar supporting
shaft for sliding the same in one direction upon the closing
of both said switches in said circuit and means automati-
cally returning said goods-presser bar supporting shaft
fo initial position upon the breaking of said electric cir-
cuit.

24. In an embroidering machine having a fabric-sup-
porting frame and means reciprocating said frame in each
of two directions at right angles to one another, each of
the means for reciprocating the frame in one direction
comprising a rotatably supported wheel a strap connected
by one end to the periphery of said rotatably supported
wheel, said frame connected to each of said straps, a main
drive shaft and means rotatably supporting said main
drive shaft, each of said wheels operatively connected to
said main drive shaft; goods-presser means including a
bar having presser fingers formed thereon, means sup-
porting said bar, including a shaft and means rotatably
and slidably supporting said shaft and means for moving
said shaft and returning it to initial position, comprising
a common electric circuit associated with said straps, a
normally-open switch connected in said electric circuit
associated with each of said straps, means carried on each
of said straps for closing the associated switch at the end
of a stroke in one direction of its reciprocating motion,
and means controlled by said electric circuit for shifting
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said supporting shaft upon the closing of said circuit and
means automatically returning said shaft to initial posi-
tion upon the breaking of said circuit.

25. The embroidering machine of claim 24, wherein
the means for shifting the said goods-presser bar support-
ing shaft comprises a cam, means rotatably supporting
said cam, means operatively connecting said main driving
shaft rotating with said cam supporting means, a solenoid
connected in said electric circuit, the armature of said
solenoid forming a follower for said cam, a lever, means
pivotally supporting said lever intermediate its ends, one
end of said lever supporting said solenoid and the other
end of said lever engaging said goods-presser supporting
shaft.

26. The embroidering machine of claim 24, including
goods-presser reciprocating means comprising an arm
fixed intermediate its ends on said supporting shaft, one
end of said arm connected to said goods-presser bar, a
goods-presser bar actuating shaft, means rotatably sup-
porting said goods-presser bar actuating shaft, means
operatively connecting said goods-presser bar actuating
shaft to said main driving shaft, a cylinder mounted on
said goods-presser bar actuating shaft, said cylinder hav-
ing a cam slot formed peripherally thereof, said slot hav-
ing a laterally-offset portion, a lever, means pivotally sup-
porting said lever intermediate its ends, one end of said
lever pivotally and slidably engaging said goods-presser
bar supporting shaft, the other end of said lever support-
ing a solenoid connected in said electric circuit opposite
said cam slot, said solenoid having an elongated armature
forming a cam follower engageable within said cam slot
upon closing of said circuit through said solenoid.

27. The embroidering machine of claim 24, including
goods-presser bar reciprocating means comprising an arm
fixed intermediate its ends on said supporting bar, one end
of said arm conmnected to said goods-presser bar, a goods-
presser bar actuating shaft, means rotatably supporting
said goods-presser bar actuating shaft, means operatively
connecting said goods-presser bar actuating shaft to said
main driving shaft, a cylinder mounted on said goods-
presser bar actuating shaft, said cylinder having a cam
slot formed peripherally thereof, said slot having a lateral-
ly-offset portion, a lever, means pivotally supporting said
lever intermediate its ends, one end of said lever pivotally
and slidably engaging said goods-presser bar supporting
shaft, the other end of said lever supporting a solenoid
connected in said electric circuit opposite said cam slot,
said solenoid having an elongated armature forming a cam
follower engageable within said cam slot upon closing of
said electric circuit through said solenoid, said cam slot
having overhanging flanges extending part of the circum-
ference thereof and encompassing said offset portion, the
floor of said cam groove having a ramp opposite said
flangeless portion thereof, said ramp rising to the surface
of said cylinder, said armature having a head engageable
under the said flanges.

28. The embroidering machine of claim 24, wherein
said means for closing the switch associated with each
of said straps includes a magnetically attractable member
frictionally mounted on said strap and movable thereby
into switch-closing position and means are provided for
returning said frictionally-mounted member to initial posi-
tion at the end of each stroke of said strap into switch-
closing position, said means comprising an electro-magnet
adjacent said member, said electro-magnet connected in
a second electric circuit, a non-electric disc having an
electro-conductive inlay in a surface thereof, means rotat-
ably supporting said disc and means operated by said
main driving shaft for rotating said disc, and a pair of
terminals engaged against said inlay surface of said disc
and adapted to simultaneously contact said inlay upon
rotation of said disc.

29. The embroidering machine of claim 24, wherein
said means for closing the switch associated with each
of said straps includes a magnetically-attractable member
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frictionally slidably mounted on said strap and movable
thereby into switch-closing position, and wherein means
are provided for returning said magnetically attractable
member to initial position at the end of each of said
strokes of said strap into switch-closing position, said
member-returning means comprising an electro-magnet
supported adjacent said member, said electro-magnet con-
nected in a second electric circuit, a non-electric cylinder
mounted on said goods-presser bar supporting shaft, said
cylinder having an electro-conductive inlay in a portion
of a flat surface thereof, a pair of spaced terminals con-
nected in said electric circuit and means supporting said
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terminals in contacting position with said flat surface of
said cylinder for simultaneous contact of said inlay upon
rotation of said cylinder.
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