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= This_irive'ntion relates to autﬂmmc ﬂwmg apparatus.
In the garment industry it is. frequemly desired to
'perform on’ WGI‘kpl-BCBS repetitive SEWINng ‘operations in-

cluding a line of stitching along a multi-curved path.
Such work is laborious and time consummg is carried out _
by hand and tends to increase the cost of the resultant

article and moreover with hand work even when using
_appmpnate patterns to secure the necessary stitch cuiline
it is easy for mistakes to occur causmg VElI‘lElthIlS butween
one garment and another. | | |
It has therefore been pmposed for many spemﬁc stitch-

a sewing machine and work to be sewn thereby Gen-

COMBINATION
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ing machne zmd work carrymg table meunfed on the _-
| f1 ame.

Refemng ﬁ1 st to FIGS. 1 to 3 of the drawmgs a fra e

" indicated generally at 1 comprises a pair of end frames

K

2 joined by hanzontally e,(tendmg bars 3 and by a

plate 4.
A pair of rails 5 are jomed at tnelr ends by bars
6 carrying wheels 7 for engagement with the upper sur-

faces - of corresponding runners & carried. by ‘the end

- frames 2 so that the rails are bodﬂy ‘movable in a direc-
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1ion normal to their Ienﬂtu from back to fmnt of tha

. frame.

‘Turning ﬁow to PIGS 6 to 8 a sew’mﬂr machme 9 |

having a stitching head 1§ is mounted upon a base 11
- provided with a single downwardly extemmg support 1z
cenirally towards its forward end and a pair ot down:=

- wardly extmdmg supports 13 symmetrlcally below 1its
- rearward end. Each of the supports ‘carries a freely
" rotatable wheel 14 for engagemént with the rails 5 and
- as will be apparent from FIG. 6, the upper edges of the
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 ing operations, to arrange for relative movement along -

a predetermined path to be made automatically between thereon. The supports 12 and 13 carry downward ex-

rails 5 are tapered and the wheels 14 are flanged to main--
tain the sewing machine and its ‘associated apparatus

~ tensions 15 disposed between the rails 5 to hold a plate

erally the work i is held stfltmnary and the sewing machine

©arranged to move in two directions at rlght angles under -
- the ‘action of control means to cause the sewing head of -
~_the machine to follow the desired path. |

 Although identical stitching operations can readily be:_

erformed repeatedly with such apparatus the output of
the ‘apparatus has often been limited by the tIme taken
to load and uvnload Workpleces therefrom. -

It is therefore an object of the present mventlon to
provide. lmpmved automatic sewing apparatus capable of

sthchmg along a predetermined curved path. A further
~ -object is to provide such apparatus with- Wthh a partlc:u—' |

--larly high output may be obtained.
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According to one aspect of the present invention there -

iS prwldﬂ'd automatic sewing apparatus including a sew-
ing machine movable in a smﬂle plane in two directions
at- rlght angles a clamp for holding one or more work-
pieces to project beyond an edge thereof at a posmon_

to co-operate with the stitching head of the seWing

40

16 supporting a motor 17 for driving the stitching head
19 of the sewing machine 9 via an endless belt 18 ex-
_mnﬂma outside one of the rails 5. The motor and

sewing machine also include associated apparatus 19 of
-'knovm type which ensures that when the motor 17 i is-de-

energised the needle indicated generally at 28 carried |
by the sti 1ch1ng head 18 is brought to rest in its fup”
position and out of engaﬂement with a workpiece.  The

mechanisin of the sewmg machine and its associated drive
does not form part or the present. mventlon and will
not therefore be further described, - SRR

‘The base 11 also carries below its Tower surface a'_-' |

.motor 21 driving a cog 22 for engagement with a chain
23 the position of which is indicated by chain lines
24 in FIGS. 7 and 8 and which is carried by the bars

6 to extend between the raiis 5 parallel therewith. Sult-
) able energisation of the motor 21 drives the sewmg ma-

- chine 9 and ifs dmrmg umt along the rails 5 in elther -

machine a cam'shaped to the desired stitching - p’lth a

cam follower Inovable with the sewing machine to engage

said cam means for driving the st1t{:hmg head of the

sewing machine and means for moving the machine along
a path dictated by engagement of the cam follower with
‘said cam to per[erm a stitching operation following the
outline of the cam

ing beyond the clamp Prefembly the cam is carried

by the clﬂ11'113113~=‘Jr means and it'may comprise said edne of
the clamp ~“The apparatus may include a rotatable holder
for carrying at least two Workpleces and means for rotat-

ing the holder successively to bring the workpieces into

stitching relatlonsmp mth Thre suﬁc’hmg head of the

uBW 1n g ‘machine.

One embodlment of the invention wﬂl Nnow be de-

| scrlbed by’ Way of example Wlth reference t@ the accom-
| panyrng ‘drawings in which: .
FIG. 1. shows a plan view Gf a frf,.me |
FIG. 2 is.an end elevatmnal VIE:W of -the fmme
FIG. 3 is a front elev'monal view of the ﬁame, |

1 in that part of the Workplece project-

45

- direction,

A pair of heatanle seam openng rollers 25 and %

_are: respectively rotatably mounted in brackets Z7 and 28

carried at the ends of water pipes 29 and 30 shdable |
in guides 31 and 32 above the base 11. The pipes are

- movable U 1der the action of mechanism (not Sﬂown) SO
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that ons or other of the rollers 25 and 26 may be moved

mio a mrward opﬁratwe posutmn as wﬂl be EXPiﬁlIlﬁd )
. Iater

Re[érrmg now to FIGS. 4 and 5 of the drawmgs

| able indicated penelaﬂy at 33 is carried in trunnions 34 -
~ and 35 supported in the forked upper ends 36 and 37

- of levers 38 and 39 res;yectw-ely plvc-ted mtermedlate_

.60

| lne:ir lengtﬂs at 40 and 41 in bosses 42 in the end frames;- ~

The lower ends 43 and 44 of tne levers 38 and 39 are

couplea by link mechamsm such as 38a Wlth means such
as 38b for nivoting the levers: about the pwots 40 and

41 in opposite directions indicated by the arrows 45 in -
FIG. 5.  The pivot connection 49 is hollow and a shaft

4% is ]oumalled therein carrying a spmcket 47 at its

. inner end coupled by a chain 48 with a sprocket 49

FIG. 4 is a plan view of part of the flame mclud-'.

mg a wcrk-carrymg table, -
"FIG. 5 is a view on the line V—-——V of FIG— 4

FIG. 6is a side- elevatlonal wew of a sewing machm&:,'-

FIG. 7 is a plan view of the rwewmg machine,

FIG. 8 is a fmnt elevatlonal view of the sewmg ma-

c‘line, and | |
- FIG. 9 is a dngrammatic plan view showmg the SeW-
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carried on the trunnion 3!* The outer end of the’ shaft'

46 carries a sprocket 59 to be coupled by driving
65 7

o tmnmovs

1eans (not shown) for rotating the table 33 about its
As shown in FIG. 5 the chain 48 is ten-
sioned by a spring urged 1d1f:r 8%. The drive for the
table 33 is arranged alternately to rotate the latter through
180° the rest position of the table in each direction of-

rotation being determined by the engagement of arms

52 and 53 carried by ..he trunmon 35 with a smtch 54
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on one of the end frames, to energise an electro-magnetic

lock (not shown) for the table. | -
The table 33 comprises two similar parts 55 and 56
one on each side of the line joining the trunnions 34

and 35 and these are respectively formed with work

supporting surfaces 56 and 57 on opposite sides of the
table and as will be clear from FIG. 5 the parts 55 and
56 extend parallel with but are displaced from cne an-
other. Flat workpiece clamps 58 and 59 respectively
coc-operating with the surfaces 56 and 57 to hold work-
pieces 60 and 61 are carried by pivoted levers 62 and 63
mounted 1n brackets 64 and 65 and are movable under
the action of pneumatic piston and cylinder servo motors
65 and 67 supplied with compressed ajr through con-
duits 68 and 69 passing through the trunnion 35 to a
suitable source of compressed air (not shown).

It will be assumed that the workpieces 6§ and 61 each
comprise two layers of material to be stitched together
along a curved line the shape of which is represented
by the shaped edges 554 and 56a of the parts 35 and 56

~of the table 33 and the correspondingly shaped edges

79 and 71 of the clamps 58 and 59. As shown particu-

W] |
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larly in FIG. 5 the edges of the clamps are set back

from the edges of the co-operating table parts and the

workpieces extend beyond the edges of the table parts, 2
The edges of the workpieces are pre-cut to be roughly

parallel with the desired line of stitching.

It will be apparent that as shown in FIG. 4 the part
36 of the table 32 extends toward the SEWIng machine
9 carried by the rails 5 and the dimensions of the various

parts are such that the projecting edges of the workpiece

61 may be brought into the path of the sewing head 19
by pivoting the levers 38 and 39 from the position shown
in FIGS. 4 and 5 to move the table bodily frecm frent to
back of the frame . Tt will here be appreciated that the
trunnions 34 and 35 engage in slots such as 72 in the
end frames 2 to ensure
table 33 is linear.

‘The motor 17 is coupled with the stitching head i9 of

the sewing machine @ through a snitable clutch unit (not
shown) and the motor 21 is a variable speed motor ca-
pable of being energised to rotate in both directions. The
mechanism 19 is operated electro-magnetically to ensure
that the needle stops in the “up” position and the sewing
machine 9 also incorporates a thread cutter operable
- electro-magnetically at the end of each stitching cycle.

In addition the stitching head 19 of the sewing machine
9 does not incorporate the usual adjustable foot and cloth
feed dogs are not fitted. Instead a self-adjusting support
plate drilled to clear the needle 2§ is arranged to engage
the edge 70 of the clamp 58 beneath the workpiece 68.
Fhe rails 5 are lightly leaded by means (not shown) such

as a dead weight or spring to maintain this contact. To

ensure smooth action a small roller 78a constituting a
cam rollower may be provided. | |
The rollers 25 and 26 are electrically heated and fitted

that this bodily movement of the

aTals
’I':ng::b'
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material to be joined between the clamp 59 and the table
part 5% with the edge of the material in which the desired
line of stitching is to be made protruding unsupported for
the required seam width. Automatic operation of the
epparatus i1s then initiated so that the magnetic lock for
the table 33 is deenergised the levers 38 and 39 are pivoted
to move the table linearly away from the stitching head
of the sewing machine and the table is rotated through
180°. When rotation of the fable is completed the levers
53 and 32 are pivoted in the reverse direction to enter
the protruding edges of the material beneath the sewing
head. The table is then magnetically locked in position
tor the sewing and seam opening functions to be com-
pleted. - | |

The motors 17 and 21 are then energised to cause the
stitching mechanism of the sewing machine 9 to be driven
and the machine to be moved along the rails 5. Depend-
ing upcn the direction of movement of the machine so
the trailing one of the rollers 25 and 26 is moved to a
forward position to engage and press open the stitched
scam. At the end of one stitching operation during which
the stitching head is guided as described above to complete
a single row of stitches in the overlapping edges of the
material of the workpiece the machine is stopped with its
needle in the “up” position and the cotton chopper is
operated. |

During this time another workpiece is loaded by an
cperative on the other part of the table so that the

- table may then be unlocked and the sequence of opera

tions described above repeated in this case with the
sewing machine travelling along the track 3 in the opposite
direction and the other one of the rollers 25 and 26 in its

- forward position. |

b
g
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It will be appreciated that the apparatus described above
may be used successively to perform identical stitching
operations in workpieces, a finished workpiece being un-
loaded and a mew workpiece being loaded on to the
apparatus while each stitching operation is in progress.

It has been found that curved or zig-zag stitchineg done to

a radius of one and a half inches can readily be under-
taken without a loss of accuracy and compared with con-
ventional hand methods output can be increased to

- between 50% and 200% dependent upon the type of seam

with adjustable thermostats and to ensure that movement -

of the sewing machine is not hindered the water pipes
29 and 39 when moved to their forward operating posi-
tion are loaded directly from the frame 1 and not from

the carriage including the rails 5. FIG. 9 of the draw-

ings shows diagrammatically a plan view of the entire

60

machine iliustrating the relative dispositions of the sewing.

‘mackine and the work table on the frame. |
Operation of the sewing machine clutch and the levers

38 and 392 may be pneumatic to correspond with the meth-

od described above for operating the clamps 58 and 52,
Alternatively all these mechanisms may be operated elec-

trically or hydraulically. Control mechanism to bring

about a desired sequence of operations of the various parts
of the apparatus may comprise a rotatable cam shaft in-
corporating a multiplicity of circumferentially displaced
cams arranged fo co-operate with associated preumatic,
electrical or hydraulic switch gear.

An operator standing in front of the apparatus positions

70
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being stitched. In addition a further increase in output
Gver conventional methods is obtained by pressing open
the seam during the stitching operation so eliminating
what has hitherto been a separate operation.

I claim: | |

1. Automatic sewing apparatus including a SEWINng ma-
chine movable in a single plane in two direction at right
angles, a holder rotatable about an axis parallel with
one of said directions, at least two clamps on the holder
each for holding a workpiece to project beyond a different
edge of the holder, means for rotating the holder succes-
sively to bring the workpieces into stitching relationship
with said stitching head, a cam shaped to the desired
stitching path, a cam follower movable with the sewing
nachine to engage said cam means for driving the stitch-
ing head of the sewing machine and means for moving
the machine along a path dictated by engagement of the
cam follower with said cam to perform a stitching
operation following the oufline of the cam in that part
of the workpiece projecting beyond the clamp.

2. Apparatus according to claim 1 comprising a frame,
a pair of levers having forked upper ends pivoted to said
frame and in which the holder comprises trunnions and a
table, said table being carried in said trunnions, said
trunnions being supported in the forked upper ends of
said levers.

3. Automatic sewing apparatus comprising a frame, a
pair of levers having forked upper ends pivoted to said
frame, a sewing machine cartied by the frame and mov-
able in a single plane in two directions at right angles, a
holder comprising trunnions and a table, said table being
carried in said trunnions, said trunnions being supported
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in the forked upper ends of said levers and rotatable about
an axis parallel with one of said directions, at least two

clamps on the holder each for holding a work-piece to

project beyond a different edge of the holder, means co-
operating with the lower ends of said levers for rotating
the table successively to bring the workpieces into stitch-
ing relationship with said stitching head, a cam shaped

to the desired stitching path, a cam follower movable

with the sewing machine fo engage said cam means for
driving the stitching head of the sewing machine and
means for moving the machine along a path dictated by
engagement of the cam follower with said cam to perform
a stitching operation following the outline of the cam

in that part of the workpiece projecting beyvond the clamp.

4, Apparatus according to claim3 in which the table
comprises two similar parts one on each side of the
line joining the said trunnions and respectively formed
‘with work-supporting surfaces on opposite sides of the
table said parts extending parallel with but displaced
from one another. | - '

3,180,292
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5 Apparatus according to claim 3 in which said

clamps are flat and respectively co-operate with work-

supporting surfaces on opposite sides of the table to hold
work-pieces thereagainst said clamps being movable

towards and away from said surfaces.
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