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COMBINATION MATERIAL DOUBLER
AND SEAM OPENER

David N. Judelson, New York, N.Y.
Application April 20, 1955, Serial No. 502,620
11 Claims, ' (CL 112—63)

The present invention relates to devices for forming a

* length of fabric into a continuous tube, and in particular

to combined folding and stitching mechanisms for folding
a length of material about a longitudinal median Line with
opposite side edges in substantial registry and for forming
a stitched seam along a predetérmined path spaced in-
wardly of the registering side edges.

Folding and turning apparatus are known for use with
conventional sewing machines for joining two superposed
layers of the folded fabric along coextensive side edges
by a line of stitching spaced inwardly from the side edges
and for separating the margins of the fabric along and
outwardly of the line of stitching. Typical tube-forming
apparatus includes a sewing machine having a presser
foot, a needle and a feed dog arranged in cooperating re-
lation to form a line of stitching in the folded length of
fabric as it is delivered along a predetermined feed path.
Trailing the sewing machine is a specially formed turning

block, which in association with a flat blade separates the

margins and turns the margins back in directions oppo-
site to each other and toward the respective underlying
layers of the body portion of the tube. After such fold-
ing and turning back, appropriate means are provided to
permanently set the turned back margins in open condi-
tion. The details of an improved structure embeodying
this known arrangemient may be found in my. copending
application, Serial No. 467,933, filed November 10, 1954,
now Patent No. 2,753,823, dated July 10, 1956,

Broadly, it is an object of the present invention to pro-
vide a material doubler for use in conjunction with such
tube-forming apparatis which folds. a length of material
about a longitudinal median line in advance of the. tube-
forming apparatus;

-In the utilization of the tube-forming apparatus, it has
heretofore been the “practice to employ an operator to
manually feed a folded length of materidl to the sewing
mechanisms to form a seam along the registering side
edges remote from the fold. Conventionally, a vertical
oscillatory kaife is mounted adjacent the needle to shear
away the margins outwardly of the stitch line such that
the margins are trimmed to a predetermined width. Such
margins are usually of the order of 345 to 14 of an inch.
However, material for a given width frequently varies in
said width throughout the length; that is, the material
may be somewhat narrower than the established width in
some regions.and somewhat wider than the established
width in other regions. - Thus, the operator necessarily ad-
justs the lateral position of the goods in' relation to the
needle and to the oscillatory cutting knife to assure the
desired width of margin, vet to avoid excessive trimming
of the material.

It is a further object of the present invention to provide
doubling -mechanisms for automatically delivering a
folded-over length of material to stitching and seam-open-
ing apparatus which virtually eliminates the need of an
operator. - To advantage, such doubling mechanisms allow
for operation of the combined stitching and seam-opening
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apparatus by the operator, as when handling special types
of goods and/or relatively short lengths.

In the manufacture of the seamed tube, which is ulti-
mately bias' cut for binding tapes and the like, -it is not
uncommon for the supply of goods to be either in roll
form or flat folded condition. In the delivery of such
materials to doubling mechanisms according to the pres-
ent invention, the-relative position of the supply in rela-
tion to the doubler may change. For example, when the
goods is in roll form, it is not uncommon to have im-
perfect edge registration throughout the radial extent of
the roll. As the position of one edge, designated as the
reference edge, changes in relation to the doubling mech-
anisms, it will be appreciated that the orientation of the
doubled length of material in relation to the stitching ap-
paratus likewise changes. This may result in excessive
trimming of the margins cutwardly of the stitch line, or
improper functioning of the stitching mechanisris, - This
problem is furiher complicated internally of the doubling
mechanisms by the fact that the goods may run wider
and narrower than the width prescribed by the manufac-
turer. .

Accordingly, it is'a further object of the present inven-
tion to provide doubling means for use in cenjunction
with tube-forming apparatus in which the doubled length
of goods is delivered to the tube-forming apparatus in an
oriented position, despite variations in the location of the
material supplied to the doubling mechanisms and/or vari-
ations in width of the goods being fed through the dou-
bling mechanisms. o

A still further object of the present invention is fo pro-
vide doubling mechanisms for use. with tube-forming ap-
paratus which is capable of receiving material either in
roll form orin flat folded condition.

In accordance with an illustrative embodiment demon-
strating features of the present invention, in combination
with stitching mechanisms  operative along a predeter-
mined path for forming and opening a stitched seam at
one side of a folded length of material having a reference
edge and a folded over edge, there is provided material-
doubling means which folds the material longitudinally in
half about a longitudinal median line to bring the folded
over side edge into substantial registry with the reference
side edge. The material doubling means, in a preferred

-embodiment, includes a support, a doubling frame: for

folding. the material about said median line, the doubling
frame being mounted for side-to-side adjustment. such
that the registering side edges of the folded length: of
material ‘may be brought into an oriented fesd position

‘relative to the predetermined path along which the stitch-

ing ‘mechanisms -are cperative, sensing means along the
path of travel of the registering side edges for sensing
deviations of the folded over side edge beyond established
limits from the oriented position, and adjusting 'means op-
eratively connected to. the doubling frame and operative
under control of the sensing means for maintaining the
folded over side edge within the established limits. Thus,
if the width of the material decreases, such that the folded
over side edge is displaced beyond one limit, the folded
over side edge will be restored to within the established
limits; conversely, if the material increases in width such
that the folded over side edge goes beyond the other limit,
the doubling frame will ‘be appropriately shifted to re-
store the folded over side edge to within the established
Jimits.. The automatic control over the position of the
folded over side edge assures proper functioning of the
tube-forming -apparatus, :
As a further feature of the invention, sensing means
are provided along the path of travel of the reference side ‘
edge for sensing deviations of the reference - side edge
beyond established limits from the oriented feed position,
and further adjusting means are operatively connected to
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the material supply such as to restore the reference side
edge to within the established limits. Thus, for imper-
fect edge registration of the supply of goods in relation
to the doubling mechanisms after a period of operation,
the reference side edge is restored to within the estab-
lished limits.

The above objects, brief description and still further
features. and advantages of the present invention will be
best appreciated by reference to the following detailed
description of an illustrative embodiment, when taken in
conjunction with the accompanying drawings, wherein:

Fig. 1 is a plan view of doubling mechanisms embody-
ing features of the present invention, shown in advance
of tube-forming apparatus according to the mentioned co-
pending application;

" Fig. 2 is an end elevational view of the doubling mech-
anisms shown in Fig. 1;

Fig. 3 is a sectional view of the doubling mechanisms
taken substantially along the line 3—3 of Fig. 1;

Fig. 4 is a rear elevational view, with parts broken
away and sectioned, of the doubling mechanisms shown
in Fig. 1;

Fig. 5 is a fragmentary plan view, slightly in perspec-
tive, showing the material feed path through the doubling
mechanisms;

Fig. 6 is a fragmentary plane view on an enlarged scale
showing part of the adjusting means for shifting the
doubling frame from side to side;

Fig. 7 is a fragmentary elevational view, with circuit
connections shown schematically of the adjusting means;
and,

Fig. 8 is a fragmentary elevational view taken substan-
* tially along the liné 8—8 of Fig. 7.

Referring now- specifically to the drawings, there is
shown at the right side of Fig. 1 part of the combined
stitching, folding, pressing and windup mechanisms for
joining two superposed layers of a folded fabric along
one side edge by a line of stitching to form a continuous
tube, as disclosed in my mentioned copending applica-
tion. " Although the doubling apparatus to be described is
found to be particularly advantageous in operation with
the tube-forming apparatus of my mentioned applica-
tion, it is to be expressely understood that the doubling
apparatus finds application with other tube forming de-
vices, for example as shown in U.S. Patent No. 1,549,484
of August 11, 1925. The illustrative tube-forming appa-
ratus, generally designated by the reference numeral 10,

forms and opens a seam s in one side of a piece of ma-

terial M. which includes superposed layers or runs nry, #ig
folded centraily about a fold Tine f. The apparatus in-
cludeés a seam-forming and opemng station 12, a pre-
tensioning and feedmg system 14 in advance of the seam-
forming and opening station 12, and wind-up and pulling
mechanisms” (not shown). The sewing mechanisms at
the station 12 are conventional and include a feed dog 16
movable throtigh a feed slot or throat in the feed bed 18,
a vertically reciprocable neede 2¢. Secured to and oper-
able with the needle is a trimmer 39 in the form of. a
vertical oscillating blade having a shearing edge which is
adapted to coact with a fixed blade secured within a well
on the feed bed. The coaction of the feed dog 16, the
needle 26 and of the fixed and movable blades of the

trimmer 3¢ is such that the upper and lower layers ay, m5 .

of the material M are stitched along the side remote from
the fold lines f and the marginal portions are trimmed

along lines substantially parallel to the stitch line 22..

The thus formed marginal portions ultimately are folded
over upon the adjacent layers of the tubular body by the
. turning mechanisms 26 and are ironed down by the
presser 28. The material M is guided in the linear stitch
path from the needle to the turning mechanisms by a
guide wire 32 anchored at its leading end on a bracket 24.
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"The pretensioning and feeding system 14 in. advance .

of the stitching station conjointly with the takeup or
wmdup mechanisms (not shown) maintains uniform ten-
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4
sion in the width and the length of the material M during
passage through the station 12. The pretensioning and
feeding system includes sets of tensioning bars 40, 42 and
44, 46. The tensioning bar 46 carries at its end remote

from the sewing mechanisms, a longitudinally extending -

fold-forming member 48 in the form of a thin wire fabri-
cated of springy material, which exerts a lateral biasing
effect on the goods M during its passage through the sta-
tion I2. For further details of the station 12, the pre-
tensioning and feeding system 14 and the winding and
pulling mechanisms, reference may be made to the men-
tioned copending application.

In accordance with the present invention, there is pro-
vided material-doubling apparatus, generally designated
by the reference numeral 50, which includes a base or
supporting frame having uprights 52, 54. Mounted on
the base or support is a doubling frame 36 which is sup-
ported for side to side adjustment in relation to the tube-
forming apparatus 18. The doubling frame 56 includes
an idler roller 58 in advance of and parallel to the pre-

tensicning bars, a doubling member 60, in the form of- .
a flat bar in advance of and parallel to the idler roller 58
and angularly disposed doubling members 62, 64. The

doubling bar or member 60 includes an .end 68a terminat-
ing along the longitudinal center line of the doubling
frame 56 at which terminal end the doubling bars 62; 64
meet at an apex. Such doubling frame is broadly known

to the art and as seen in Fig. 5, the material is wrapped:

around the idler roller 58, doubled back bencath the
frame 56, and wrapped around the material-turning edge
prov1ded by the doubling bar 60 in one half section n,
and about the material- -turning edges of the angular
doubling bars 62, 64 which turn the other half section my
of the material M into superposed, relation relative to the
unturned half section mi1. For a purpose which will
hereinafter become apparent, the side edge s; of the un-
turned half section m; will be referred to as the reference

side edge, while the side edge s, of the turned half section

my will be referred to as the folded over side edge.

The doubling. frame 56 further includes a doubling
member or bar 66 having a material-turning edge. lying
substantially along longitudinal center line or axis of
symmetry of the doubling frame, the member 66 being
supported by an arm 68 anchored to the body of the
doubling frame. The doubling member: 66 serves as a
fold former and preferably is of springy material such
that it exerts an outward biasing effect on.the material
along the fold line f. As seen in Fig. 3, the doubling
member 66 and its suporting arm 68 are disposed below
the plane of the angular doubling bars 62, 64 such that
as the goods emerges from about the material-turning

edge of the doubling bar 62 and over the doubling bar

66, the same may be extended on opposite sides of the

doubling member 66 which then lies within the fold. Ex-.

tending over the doubling frame at a location above the
idler roller 58 is a further idler roller 70 under which
the goods passes as it travels toward the- pretensioning
bars of the tube-forming apparatus.

The entire doubling frame 56 including the parts 68,
62, 64, 66 and 68 as well as the idler rollers 58, 78 are

supported by means of appropriate depending brackets 72 .

on a beam or cross bar 74 which extends between the
opposite uprights 52, 54. Depending from the beam or
cross bar 74 are spaced trolleys 76 of U-shaped cross-
section which encircle a track 78 and are supported there-
on by appropriate rollers or bearings 80.  Thus, it will
be seen that the generally horizontal doubling frame 56
is ‘adjustable in a horizontal plane in the glide path pro-
vided by the track 78.

Actuating means including an automatic control-and a
manual control are operatively connected to 'the doubling
frame 356, for effecting side to side adjustment. In the

illustrative embodiment, such actuating means includes a .
rack 82 which is fixed to the forward legs of the troHleys
76 and extends for. a substantial extent across the. width. -

W
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of the machine from the upright 52 toward the. upright’

54. The rack 82 may be displaced by a manual control
generally designated by the numeral 84, which is mount-
ed on the upright 52. The manual control 84 includes
a pinion 86 journaled on an appropriaté stub 88, the pin-
ion being in meshing engagement with the rack 82 and
turnable by a hand wheel $0.

The automatic control for driving the rack, generally
designated by the reference numeral 92, includes a shelf-
like support 94 upon which is mounted an upright stud
96. The stud 96 receives a sleeve 124 which is secired
to'a bracket 98 which is rockable about the stud’ 8§.
On the bracket 98 is supported a pair of meshing pinions
1060, 162 which are engageable in: alternation with the
rack 82 as the bracket 98 is rocked about the stud 96.
Fixed to the pinion 102 is a gear 104 which is driven
from a worm 106 journaled on the bracket 98.  The worm
106 is coupled to an appropriate driving motor 108
via the belt and pulley coupling 110. - The directicn of
rotation of the motor and the thread of the worm and
meshing gears ‘is’ selected such as to cause the rack to
travel to the right or left depending upon which of ‘the
gears 108, 102 is engaged with the rack.

As shown in Fig. 3, for motor shaft rotation in the
counterclockwise direction and employing a right hand
worm 183, the gear 162 will move clockwise when viewed
in plan, and gear 109 will move counterclockwisé when
viewed in plan. Thus, as seen in Fig. 6, when the gear
102" is engaged with the rack 82, the rack will move

to the right, when the gear 100 is engaged with the -

rack 82, the rack will move to. the left.

A sensing device, generally designated by the reference
numeral 112, is disposed along the path of travel of the
side edges sy, 5, for sensing deviations of ‘the folded over
side edge sy beyond. established limits in relation to the
prescribed feed path for the edges toward the- tube-
forming . apparatus.. - The sensing device 112 in turn
controls the direction and period of drive to the rack 82
such that the folded over side edge s, may be restored
to the established limits after deviating therefrom. The
. -oriented position for the side edges S15 89, which should
be in substantial registry, is in alignment with the cutting
blade of the tube-forming apparatus; The sensing device
112 includes an actuator 114 which lies along the pre-
scribed path for the side edge s, in relation to the tube
forming apparatus. - The details of the sensing device are
shown in Fig. 7, and are seen to include a pair of switches
116, 118, both operated by-the common actuator 114,
The switch 116 is biased to be ina normally closed po-
sition, while the switch 118 is biased to be in a normally
open position. In the illustrative showing of Fig. 7, both
switches are seen to be open, corresponding to operation
wherein the folded over side edge ;- is along the pre-
scribed path or within the established limits.

The sensing device 112 controls the energization of
pull-type solencids 129, 122.  The pull-type ‘solenoids
120, 122 have their actuators 120q, 122a connected to

the sleeve 124 on the stud 96. Thus, upon energization .

of the pull-type solenoid 128, it will be appreciated that
the gear 100 is brought into mesh with the rack 82;
while upon energization of the solenoid 122 the gear 102
will ‘be brought into mesh with the rack $2. Referring
again to Fig. 7, the solencids 129, 122 are energized
from an appropriate alternating current source via leads
125, 126 and 139. The lead 125 conmstitutes a common
ground while the lead 126 via the switch 116 completes
the energization circuit for the solenoid 120 and the lead
139 via the switch 118 completes the energization circuit
for the solenoid 322. Thus, it will be appreciated that
as ithe side edge sy travels inwardly corresponding to
widening of the goods, the switch 118 will be closed,
bringing the gear 182 into ‘mesh with the rack 82 to dis-
place the decubling frame 56 outwardly in relation to
the. reference side edge sy.. Similarly, if the width of
the ‘material becomes too niatrow, the switch 116 closes,

10

bringing the gear 100 into mesh with the rack 82 and dis-:
places. the doubling frame inwardly toward ‘the refererice
side-edge s;. “The deviation of the folded over side edgsé
sy from the prescribed. path defined by the reference side
edge s, will, of course, be determined ‘by'the position at
which the respective switches 116, 118 are closed. Any
appropriate mechanisms may be provided for adjusting
the position at which the switches are closed to give .a

: wide: or narrow range of permissible deviation of the

folded over side edge s, in relation to the reference. ~ Al-

though the illustrative form -of the invention shows me-
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chanical sensing of the folded over side edge s, it is to
be ‘expressly, understood that the use of equivalent sens-
ing devices, such as: photoelectric cells, are equally with--
in the contemplation of this disclosuze.

Contiguous-to the rear end of the support or base is
a material supporting means; in this form of the inven-
tion this means is illustrated as a core bar 132 journaled-
on bearings 134, 136 for rotation and slidable from side
to side in said bearings. - On the core bar 132are a pair
of adjustable chucks 138, 149 which may be disposed’
within opposite ends of a drum supporting a roll of goods,
as shown by the broken lines of Fig. 2, to locate the:
roll with the' referenced side edge s; lying along. the
prescribed feed path. : As seen in Figs. 1" and 2, the as-
sembly of the core bar 132, may be removed from its"

_.support to receive the roll of goods thereon.
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Actuating mechanisms are provided for displacing the
core bar 132 from side to side, such that the reference
side edge s, remains along the prescribed feed path.  The
actuating mechanisms include a rocking lever 142 piv-
oted on a bracket 144 on the base, the lever having ‘a bi-
furcated end in operative engagement with a collar 148
on the core bar 132 outward of the chuck 138. The
lever 142 is connected to-a rack 148 by a pin-and slot
connection, the rack in turn being supported for sliding
movement along a line parallel to the path of sliding
movement of the icore bar 132 by appropriate bearing
openings in the uprights 52, 54.

As seen in Fig. 1, a further sensing device 112’ having
an actuator 114’ is supported from the upright 52. The
actuator 114’ of the sensing device, as seen in Fig. 5,
Is in position to contact the reference side edge 51 and
includes a pair of switches, one of which is closed in fe-
sponse to movement of the reference side edge s5; out of
the prescribed feed path in one direction, and the other
of which is closed in response to movement of the ref-
erence side edge sy out of the prescribed feed path in -
the opposite direction. The rack 148 is alternately en-

_gaged by gears 100’, 182’ driven by a serew. 106’ from

a motor 168" via a pulley coupling 11¢’. The sensing

device 112" for the reference side edge sy 18 coordinated

to the gears 169’, 162" as was described in conjunction

with ‘the sensing device 112 for the folded over side

edge s;. Accordingly, detailed description of this Tatéral- -
shift contrel would be repetitive; it suffices for the pres-

ent purposes to point out that the core bar 132 is ad-

justed side to side in response to variations in positions -
of the reference side edge s, outside of permissible limits

of deviation. - Thus, after the reference side edge s, of

the material in roll form is initially ‘adjusted by locat-

ing the chucks 138, 148, the mechanism controlled. by"
the semsing device 112’ continues to maintain the ref-

erence side edge 5, in the adjusted position.

Although the material-supporting means has been il-
lustrated as.a core bar and associated structure for
handling goods in roll form, it is equally within the con-
templation of the invention to employ material-support-
ing means for delivering goods from a flat folded con-- -
dition. In this situation, the structure equivalent to the
core bar 132 is a serrated tube with guided flanges for
movement from side to side as the goods passes over it
under control of an appropriately placed sensing device.
In this illustrative embodiment, a table for the flat folded -
goods could be placed in advance of the core bar 132
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and the serrated tube mounted on the core bar 132. Ac-
cordingly, in the appended claims, the expression “ma-
terial-supperting means” and equivalent terminelogy
should be construed consistent with- feed from the- roll
form as well as from flat folded' condition.

A typical sequence of operation will now be-described:

in detail to facilitate a more therough understanding of
the present invention:

The goods in roll form is initially supported on the

core bar 132, oriented: and thereafter theaded through:
the material doubling mechanisms 58. The threading
path, illustrated in Fig. 5, is seen to include passage of
the goods around the idler roller 58, reverse travel and
passage of the goods about the doubling bar 60, about
the angular doubling bar 64, feed of the folded over half
section about the angular doubling bar 62 and delivery
of the half sections through: the pretensioning bars to the
tube-forming apparatus. The sensing devices 112, 112’
each of which may be mounted on an adjustable support,
are disposed such that their respective actuators 114,
114" lie along the prescribed feed path for delivery of
the. edges sy, 55 to the tube-forming apparatus; that is,
with. the goods positioned such that the stitching appara-
tus is' operative and the cutting knife removes a very
small amount of goods outwardly of the stitch line. In
this adjusted position, the switches 116, 118 associated
with both sensing devices 112, 112’ will be in open posi-
tion. As is understood,. that hand wheel 99 may be em-
ployed to manually adjust the doubling frame 56 such
that the apex of the doubling frame lies substantially
along the longitudinal center line of the material M along
which the fold f is to be formed.

Operation is then initiated by rendering the tube-form-
ing apparatus 19 operative which pulls the material from
the supply through the doubling unit about the pretension-
ing bars and through the stitching and seam opening
mechanisms. ’ '

As the roll diminishes, it is not uncommon for the side
edge s; to be displaced inwardly as when the end face
of the roll has a somewhat conical depression. When
the inward displacement of the edge s5; exceeds the per-
missible inner limit determined by the throw of the ap-
propriate switch (in this instance 116), the switch is
closed to cause the core bar 132 to be laterally shifted
in an amount sufficient to restore the edge to the posi-
tion wherein the actuator 114’ maintains both. switches in
their respective open positions.

Concurrently, or at another time in the cycle, the
width of the goods may increase or decrease as previous-
ly -detailed, and the appropriate one of the switches
116, 118 is closed to effect the necessary lateral dis-
placement of the doubling frame 586.

It will be appreciated from  an inspection of Figs. 1

to 3 inclusive, that the doubling mechanisms are rather-

compact, and thus may be readily disposed in front of the
tube-forming apparatus 19.

Further, it is comparatively easy to place the goods in
roll form on-the core bar 132 or in the alternative on
the flat fold table disposed in advance of the doubling
mechanisms 50.

Practical experience indicates that the travel of the
goods through the doubling unit 5¢ does not effect proper
tandem feed of the superposed layers my, my to the pre-
tensioning bars.. To elaborate, it is known in a conven-
tional sewing machine employing a bottom feed dog that
there is a tendency for the lower layer of the material to
be advanced past the needle more rapidly than the upper
layer due to the holding back effect of the presser foot
and the action of the feed dog. The pretensioning bars
employed in conjunction with the sewing apparatus sub-
stantially eliminates this creep. and precludes the necessity
of having the operator hold back the under layer to assure
tandem feed. As seen in Fig. 5, the instant doubling unit
50, after the material is brought into superposed rela-

tion, does not change with the direction of travel of the
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&
goods or act on one of the layers to the exclusion of
the other: of the layers such as to. cause relative motion
of-one of ‘the layers with-respect to the other layer. Thus,
the doubling unit is' compatible with required operating-
conditions: for the tube-forming apparatus:

From- the foregoing, it will be further appreciated
that the doubling unit allows for the maximum utiliza-
tion of the width of the goods consistent with- obtaining
the required stitch line and the required margin out-
wardly of the stitch line. Thus, for wider widths of goods
thag the average width; the doubling unit automatically
moves outwardly with. respect to the reference line or

plane such that the maximum width of the stitched tube.

may be obtained for the:material; conversely, if the goods,
narrows down, the stitching unit still operates and the
doubling unit shifts the feed to a location wherein. the
tube-forming apparatus, operates properly.

Although there has been described an excellent embodi-
ment of the present invention; a range of alternative
modifications, omissions. and additions will be readily
apparent to those skilled in the art; in certain instances
certain features of the invention will be used without a
corresponding use of other features.

What I claim is:

1. In combination with a sewing machine including a
needle movable through a stitch forming stroke and a
feed dog movable through a feed. stroke, said needle being
operative along a: predetermined path to. form a seam in
a folded length of material spaced inwardly of the side
edges thereof; and doubling means in advance of said sew-

ing machine for delivering said material to said sewing.

machine folded about a longitudinal median line with the
opposite side edges in substantial registry and along a
reference line which is fixed in relation to said predeter-
mined path, said doubling means including a first dou-
biing member extending at right angles to said predeter-
mined path in a first plane and including one end ter-
minating: substantially along the longitudinal center line
of said doubling means, second and third angularly dis-
posed doubling members disposed in a second plane sub-
stantially parallel to said first plane and arranged sym-

metrically of said center line, said second and third dou- "

bling members meeting at an apex at said one end of said
first doubling member and having material-turning edges
at right angles to each other, and a fourth doubling mem-
ber disposed substantially in said first plane and having
a material-turning edge lying substantially along said
center line. i

2. In combination with means operating along a pre-
determined path for forming and opening a stitched seam
at one side of a folded length of material having a ref-
erence edge and.a folded over edge, material doubling
means for folding said material longitudinally in half
about a longitudinal median line to bring the folded over
side edge into substantial registry with the reference side
edge, said means including a support, a doubling frame
for folding said material about said median line, means
on said support and operatively connected to and mount-
ing said doubling frame for side to side adjustment where-
by the registering edges of said material may be brought
into an oriented position relative to said predetermined
path, means along the path of travel of said registering
side edges for sensing deviations of said folded over side
edge beyond established limits from said oriented posi-
tion, and adjusting means operatively connected to said
doubling frame and operative under control of said sens-
ing means to shift said doubling frame side to side for
maintaining said folded over side edge within said estab-
lished limits.

3. Material doubling means adapted for use with sew-
ing mechanisms operative along a predetermined path
for forming and opening a stitched seam at one side of a
folded length of materjal hdaving a reference side edge
and a folded over side edge, said material doubling means
being arranged to fold said material longitudinally in half

e
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about & longitudinal median line to bring the folded over:

side edge into substantial registry with the reference side
edge, said material doubling means including a support,

a doubling frameé for folding said material about said:

tmedian line; means on said support and operatively con-
nected-to and: mounting said doubling frame for side to
side adjustment: whereby the registering edges of said
material may be brought into an oriented position relative
to-said predetermined path, means along the path: of

travel of said registering side edges for sensing deviations

of said folded over side edge beyond established limits
from said oriented position, and- adjusting means _opera-
tively connected ‘to said doubling frame and operative
under control -ofsaid sensing means to shift -said’ dou-
bling frame side to side for maintaining said folded over
side edge within said established limits.

4. In combination with means operating along a pre-
determined path for forming and opening a stitched seam
at one side of a folded length of material having a ref-
erence side edge and a folded over.side edge, material
doubling means for folding said material longitudinally in
half about a longitidinal median‘line to bring the folded
over side edge into substantial registry with the reference
side edge, said means including material supporting means,
means operatively connected to and mounting said ma-
terial supporting means for side to side adjustment where-
by the reference side edge of said material may be brought
into an oriented position relative to said predetermined
path, means along the path of travel of said reference
side edge for sensing deviations of said reference side
edge beyond established limits: from said oriented posi-
tion, adjusting means operatively connected to said ma-
terial supporting means and ‘under control of said sensing
means for maintaining said reference side edge within
said established limits, a support; a doubling frame for
folding said material about said median line, means on
said support and operatively connected to and mounting
said doubling frame for side to side adjustment whereby
the registering edges of said material may be brought
into said oriented position relative to said predetermined
path, further means . along the path of travel of said
registering side edges for sensing deviations of said folded
over side edge beyond established limits from said ori-
ented position, and adjusting means operatively connected
to said doubling frame and operative under control of
said further sensing means to shift said doubling frame
side to side for maintaining said folded over side edge
within said established Iimits.

5. Material doubling means adapted for use with sew-
ing ‘mechanisms operative along a predetermined path
for forming and opening a stitched seam at one side of a
folded length of material having a reference side edge
and a folded over side edge, said material doubling means
being arranged to fold said ‘material longitudinally in
half about a longitudinal median: line to bring the folded
over side edge into substantial registry with the reference
side edge, said material doubling means including ma-
terial supporting means, means operatively connected to
and mounting said material supporting means for side
to side adjustment whereby the reference side edge of
said material may be brought into an criented position
relative to said predetermined path, means along the
path of travel of said reference side edge for sensing
deviations of said reference side edge beyond established
limits from said oriented position, adjusting means oper-
atively connected to said material supporting means and
under comntrol of said sensing means for maintaining said
reference ‘side edge within said established limits, a sup-
port, a doubling frame for folding said material about
said median line, means on said support and operatively
connected to and mounting said doubling frame for side
to side adjustment whereby the registering edges of said
material may be brought into said oriented position rela-
tive to said predetermined path, further means along the
path of travel of said registering side edges for sensing
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deviations of said folded over side edge ‘beyond. estabs
lished limits from said oriented position, and adjusting
means operatively connected to said doubling frame and
operative under control of said further sensing means to
shift said doubling frame side to side for maintaining said
folded over side edge within said established limits.

6. In combination with a sewing machine including a
needle movable through a stitch forming stroke and a
feed dog movable through 'a feed stroke, said needle be-
ing operative along a stitching path to form- a seam in a
folded length of material spaced inwardly of the side
edges thereof, ‘shiftable feed ‘means for said material,
laterally-shiftable doubling means including-a doubling

_frame for delivering said material to said sewing machine

folded about a longitudinal median line with the opposite
side edges in substantial registry and along a reference
line which is fixed in relation to said stitching path, first
sensing means arranged along the path of travel of one
side edge ‘of said material for sensing deviations of said
one side edge from said reference line, second sensing
means arranged along the path of travel of the other side
edge of said material for sensing deviations of said other
side edge, means responsive to said first sensing means
for laterally shifting said feed means, and means respon-
sive to said second sensing means for shifting said dou-
bling frame.

7. The combination according to claim 6 wherein at
least one of said sensing means includes a first switch
which is normally closed, a second switch which is nor-
mally open, and a common actuator movable in one direc-
tion for controlling said switches, said actuator in response
to a predetermined thrust opening said first switch and al-
lowing said second switch to remain open,-said actuator
in response to further thrust in said one direction closing
said second switch and maintaining said first switch in
open position.

8. In combination with a sewing machine including a
needle movable through a stitch forming stroke and a
feed dog movable through a feed stroke, said needle be-
ing operative along a stitching path to form a seam in a
folded length of material spaced inwardly of the side
edges thereof, laterally-shiftable feed means for said
material, laterally-shiftable doubling means including a
doubling frame for delivering said material to said sewing
machine folded about a longitudinal median Tine with the
opposite side edges in substantial registry and along a ref-
erence line which is fixed in relation to said stitching path,
first sensing means arranged along the path of travel of
one side edge of said material in advance of said doubling
frame for sensing deviations of said one side edge from
said reference line, second sensing means arranged along
the path of travel of the other side edge of said material
following said doubling frame for sensing deviations of
said other side edge when folded Over, means responsive
to said-first sensing means for laterally shifting said feed
means, and means responsive to said second sensing means
for shifting said doubling frame.

9. A material feeding and doubling device for use with
a sewing machine including a needie operative along a
stitching path to form a seam in a folded length of ma-
terial spaced inwardly of the side edges thereof compris-
ing laterally-shiftable feed means for said material, lat-
erally-shiftable doubling means including a doubling
frame for delivering said material to said sewing machine
folded about a longitudinal median line with the opposite
side edges in substantial registry and along a reference
line which is fixed in relation to said stitching path, first
sensing means arranged along the path of travel of one
side edge of said material in advance of said doubling
frame for sensing deviations of said one side edge from
said reference line, second sensing means arranged along
the path of travel of the side edge of said material fol-
lowing said doubling frame for sensing deviations of said
other side edge when folded over, means responsive to
said first sensing means for laterally shifting said feed
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means, and means responsive to. said second sensing
means for shifting said doubling frame.

10: In combination with means operating along a pre-
determined path for forming and opening a stitched seam
at one side of a folded length of material having, first
and: second side edges, material-doubling means for fold-
ing said material longitudinally in half. about. a_longitu-
dinal median line to bring said side edges into substantial
registry, said' means including material-supporting means.

mounted for side to side adjustment, first sensing means-
along the path of travel of said first side edge for track-

ing deviations of said first side edge, adjusting. means.

operatively connected to said material-supporting. means.

and under control of said first sensing means. for effecting:
side to side: adjustment of said material-supporting means,
a support, a doubling frame for folding said material
about said median line, means on said suppert and: opera-

tively connected to and mounting said doubling frame.

for side to side adjustment, second sensing means along
the path of travel of said second side edge for tracking
deviations of said second side edge, and: adjusting means.
operatively connected to said doubling frame and opera-
tive under control of said second sensing means for ef-
fecting side to side adjustment of said doubling: frame.
11. In combination with a sewing machine. including a
needle movable through a stitch forming stroke and a.
feed dog movable through a feed stroke, said needle being
operative along a predetermined path to form a seam in a

folded length of material spaced inwardly of. the side,

edges thereof, pretensioning means in advance of said.
sewing machine including several pretensioning bars. ex-
tending at right angles to said predetermined path, dou-
bling- means in advance of said pretensioning means for
delivering said - material to. said pretensioning means
folded about a longitudinal median.line with the opposite
side edge in substantial registry, said doubling means in-

12

cluding an idler roller in advance of and parallel to: said:
pretensioning bars and. a doubling frame having a first:
doubling, member disposed in a first plane in- advance-of.
and parallel to. said idler roller and including one: end:

. terminating substantially along the longitudinal: center line:

~ of said doubling means, second and third angularly. dis-:
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posed doubling members disposed in. a: second. plane: sub--
stantially parallel to said first plane and arranged sym-
metrically of said center line, said second and third dou-
bling members meeting at an apex at said one end of
said first doubling member and having material-turning:
edges at right angles to.each other; and a fourth doubling
member disposed substantially in said first plane and hav-
ing. a material-turning edge lying substantially along-saids
center line, and. means mounting said doubling: frame:
for lateral shifting in relation to said sewing machine.
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