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This invention relates to textile material handling ap-
paratus, and more particularly to a substantially automatic
apparatus for forming pillow cases or bags from open
width web material.

In the manufacture of pillow cases and the like, it has
been the previous practice to carry out a series of many
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separate steps by separate operators, either manually or )

on various separate machines. As a consequence, a large
number of operators of sewing machines and the like were
necessary to carry out the various operations involved
in the various steps of manufacture of pillow cases with
resultant inefficiency, time consumption and costliness.
Furthermore, by virtue of the human element involved
in utilization of the various operators carrying out these
operations, the final product achieved in this manner has
not always been reliably uniform.

It is therefore an object of this invention to provide
an apparatus and method for substantially automatically
carrying out the various steps in the formation of pillow
cases, bags and the like from full width textile web ma-
terial, thereby eliminating the necessity for a large amount
of human effort, :

It is a forther object to provide an apparatus for manu-
facturing pillow cases, bags and the like which is capable
of running substantially continuously and carrying out all
operations from the introduction of full width textile web
material through the steps of doubling, side seaming and
bottom seaming of the pillow cases, as well as the stack-
ing of the thus semi-completed pillow case forms into
neat bundles,

It is still a further object to provide a transfer mecha-
nism for the transfer of items from one €ONveyor running
in one direction to a second conveyor runping in a di-
rection normal to the direction of the first conveyor, and
which is particularly adapted to the transfer of forms in
the manufacture of pillow cases, bags and the like, for
joinder of the individual juxtapositioned form edges
which are parallel to the direction of form movement,

A further object is the provision of a doffing transfer
for two conveyors running at 90° to each other, the
doffing end of one of the conveyors being positioned above
the adjacent portion of the other conveyor, with special
provision being made for doffing action from the one
conveyor to the other to take place in response to the pas-~
sage of objects to be transferred over the doffing end
of one conveyor.

A still further object is the provision of an apparatus
for doubling flat open width web material or for opening
doubled material, during passage through a 180° reverse
flow tortuous path which is substantially normal to the
general flow of the web material, whereby the general
flow of material may be maintained in substantially the
same direction both into and proceeding from the doubler
arrangement,

Still other objects and many attendant advantages of
the invention will become apparent to one skilled in the
art from the following detailed description of one physi-

25

30

35

40

45

50

55

60

65

70

2
cal embodiment tdken in conjunction with the accomis
panying drawing wherein: :

Figure 1 is a schematic plan view of a pillow case formi
ing machine in accordance with the invention;

Figure 2 is a schematic side elevation of the initial por-
tion of the arrangement illustrated in Figure 1; o

Figure 3 is a schematic side elevation of the rémaining
portion of the arrangement shown in Figure 1; -

Figure 4 is a schematic illustration in perspective o
the doubler arrangement, including also the selvage guide
arrangement preceding the first sewing operation, the
doubler arrangement being sectionally broken and ex-
ploded vertically for purposes of clarity.

Figure 5 is a fragmentary view in perspective of a por-
tion of the doubler arrangement with the cloth omitted
for the purpose of clarity of illustration, :

Figure 6 is a schematic view in perspective of the doff-
ing transfer arrangement;

Figure 7 is a schematic illustration of the thread sev-
ering arrangement subsequent to the second sewing oper- -
ation.

Briefly, in carrying out the foregoing objects, the in-
vention generally comprises a method and apparatus
whereby cloth or other web material is advanced in open
width relation, aligned, and single-doubled, after which
the juxtapositioned selvage edges are aligned and sewn
together while progressing the cloth in substantially the
same general direction as originally, thus forming a con-
tinuous side-seamed tube which is then chopped into in-
dividual tube foris of desired length, and then sequen-
tially performing the interrelated steps of advancing the
separate tube forms in spaced apart relation and with
their chopped open ends parallel to the direction of travel
(particularly by changing the direction of travel of the
tubes 90° without changing their general lateral relation),
continuously sewing together the open ends of the suc-
cessive tube forms to thereby close them at one end and
tie the successive tubes together through an interconnect-
ing thread, successively severing the interconnecting thread
between the.successive tube forms, and stacking the thus
formed individual pillow case forms or bags into stacks
of preselected number.

Briefly, the illustrated embodiment whereby- the inven-
tion is carried out comprises in sequentially arranged
relation a series of interrelated functional elements in-
cluding a laterally movable roll carriage for supporting
a 1o}l of full width pillow case cloth, a selvage feeler at
the output side of the roll carriage and which senses mis-
alignment of the cloth as it leaves the roll carriage and
causes the roll carriage drive motor to realign the car-
riage and roll; a doubler arrangement comprising paral-
lel guide rolis and an intermediate differential cloth guide
system; a selvage aligning guide arrangement, including
a horizontal U-bar for holding the double web in dis-
tended relation, and selvage guides for aligning the sel-
vage edges of the double web as it passes over the hori-
zontal U-bar; a sewing machine for side-seaming the
doubled web and including a web-advancing: head; a
rotary cutter for cutting the side-seamed web into desired
lengths for tubular form; a tape conveyor for conveying
the cut lengths of tubing continuously from the rotary
cutter and in separate spaced apart relation one from the
other; a doffing transfer mechanism and a second con-
veyor running in a direction normal to that of the -first
conveyor, whereby the cut tubular lengths of “forms” are
transferred from the first conveyor -to the second con-
veyor with the open ends thereof being thus progressed
along parallel to the lateral edges and direction of move-
ment of the second conveyor; a second sewing machine
arranged along the second coaveyor at a point adjacent
the lateral edge of the second conveyor for continuously
overlock-sewing the end of each of the successively pass-
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“ing cut tubular forms; photoelectricaily controlled. sev-

ering means for severing the connecting thread between
- the individual tubes; a.second doffing arrangement for
transferring the separate - individual pillow case.forms;
ot bags onto a third conveyor;-and a third: conveyor
which is operative to move after the doffing of ‘a pre-
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" most advantageous. arrangement since unbalanced forces

on thé web material (i.e. cloth C) are minimized; how-

; _ever; as. long as an included angle of approximately 90°

determined number of sewn pillow case forms, or bags .

into a stacked bundle thereon. o -
Referring” more specifically. to the figures of the draw-

" ing, a roll R of cloth C is suppoited on a roll carriage
12 which’ consists of a steel frame 14 having wheels 16
which. ride on a steel track 18 transverse to the direction
in -which the- cloth is umrolled.” Carriage 12 supports
the roll R of full width cloth C, as by a mandrel, for
unwinding and movement, through the subsequent cloth
processing apparatus as will be later described. . In order
to_ provide for proper. alignment.of the cloth C as it

“enters the subsequent stages of processing, a reversible-

motor 20 is mounted on the floor beneath the carriage
frame 14 (or may be mounted on-the carriage frame 14,
| if desired) and is suitably comnected in drive relation,
i through a chain and worm-screw arrangement of con-
ventional construction to the carriage frame 14 for driv-
ing the carriage back and forth along the track 18.
The. cloth.C passes from the roll carriage 12 through
a double-contact feeler guide switch 22 which is arranged
in circuit-controlling relation with the reversible motor
20.-. Feeler guide switch 22 serves o sense the -position
of the selvage edge of the cloth as it passes thereby and
“to actuate the motor 20 in order to move the roll car-
“riage 12 to correct any misalignment of the cloth as it
passes- this point. - o L
" The cloth next passes through a first set of nip rolls 39,
which may be suitably driven as by a motor .31, and
~ which serves to pull the cloth from the roli R. From
the nip rolls 30, the cloth C proceeds past two air selvage
guide arrangements 32 of conventional construction which
serve.to further maintain the alignment of the cloth, the
cloth then passing in engagement with a pair of idler
rolls. 33, 34, and. thence under and in. contact with a
plycator guide bar .arrangement 36 from which. it pro-
- ceeds upwardly in single-doubled relation through a pair
of finger guides 42 to a second set of driven nip rolls
44, thereby completing a 180° reverse flow path which
is nmormal to the general forward travel of the cloth.
Nip rolls 44 may be driven in. any suitable manner, as

for example by common connection to the drive motor.

31.. The plycator ‘guide bar arrangement 36 comprises

10

is formed between these guide surfaces, they may in‘some
“instances- be disposed ~asymmetrically one way  Or the

other with respect to the horizontal or the line extend-
ing coextensive with guide surface 37a, if ‘desired. - The

entire plycator guide bar arrangement 36 is:_adjustably -

supported by any suitable  means such-as fixed frame
members 45, as through the medium of threaded bolts

" 41 and nuts 43, for selective- traverse positioning of the
center thereof to accommodate varied” widths of cloth.

15

"As will be seen from Figure .5, the cloth passes first

under and in. engagement -with guide surfaces 37a and
38a, the left-hand selvage. edge (as viewed in Figure 4)

- then passing traversely -behind guide- members 38 and
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th:jeé downwardly facing guide surfaces 374, 38a, 39a. )

The members 37, 38, and 39 forming. these guide sur-
faces are. preferably interconnected, as shown in Figure

4,-at a point cofresponding to the centerline of the-cloth

C as it passes thereby, the member 39 being also con-
nected at its upper outer end to the vertical leg 37b of
member 37. The guide surface 37a is parallel to the
axis of nip rolis 30 and 44 as well as idler rolls 33 and
34, Guide surfaces 38a and 39z meet at right angles
to each other and are spaced from the member 37 form-
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39-and then under surface 394, thence between the spaced
apart guide members 39 and 37, with the right-hand half
of the cloth C passing under guide surface 37a and thence
upwardly between guide member 37 and guide member
39. At this point, the cloth C will then be in single-
doubled relation, and with the intersecting point of the
guide surfaces 374, 38a and 39a disposed at the center

" Iine (i.e., open width center line) of travel of the cloth

the selvage edges of the single-doubled cloth will .be
approximately in juxtapositioned -alignment. Disposed
above' the guide member 39 is a- finger ‘gnide 42 which
extends from the right-hand edge of the doubled cloth
to.the fold thereof, the cloth C passing in guided rela-
tion over this finger guide. 42 after it leaves guide sur-
faces 37 and 39, with this guide 42 being disposed within
the fold of the doubled cloth C.- s N

“As will be noted from the foregoing  description of
the plycator bar arrangement, the geometry of the guide

surfaces 374, 38a, and 394, as well. as the nip roll and
idler roll arrangements preceding and subsequent thereto, -

is 'such that the left half of the cloth C as viewed in
Figure 4 passes through-a shorter path under guide" sur-

face 38 than does the right-hand edge of the cloth which.
‘passes under horizontal guide surface 37. By this differ--

ential progression ‘of the: left-hand ‘half ‘of the ¢loth, and
the further differential progression as the left half of
the cloth is led under and about and in-folded upwardly
around guide surface 39 permits ‘the left*hand half of
the cloth C to be folded over onto the right-hand half

“thereof -in perfect alignment-and without .wrinkles or

bulges appearing either at the edges or_at any other point
in the thus:folded cloth, particularly in the region of
the fold. Thus, it will be seen that the flat open width
‘cloth passes through driven nip rolls 36-in-the general
direction of cloth progression, thence downwardly through

 air selvage guides 32° (where any misalignment is cor-

rected), about idler rolls 33—34, under and - through
plycator guide bar arrangement 36, upwardly through
guide fingers 42, and thence through nip rolls 44, there-
by completing a 180° reverse flow path such that-the
cloth C may :continue along its. original general: longi-

- tudinal path in single-doubled relation. -

ing guide surface 37a by a spacer member 40, the spac-

ing being of the order of approximately %" or otherwise

60

approximately equal to-the double fabric thickness to ac- -
commodate the passage of cloth C in in-folded doubled- -
relation therebetween. Preferably the spacer member 40

_ has a smooth beveled or rounded bottom edge, as shown,
with the right hand side -thereof closely aligned with:

the intersection point of the guide surfaces 382 and 39%a;
~ in order to provide for passage of ‘the cloth C with-a
* minimum of strain thereof in this‘area.” The guide mem-
bers 38 and 39 are disposed rearwardly  of guide mem-
ber 37 as-viewed in Figure 5, with the-guide surfaces
384 and 39a forming an included angle of approximately
90° and each forming approximately at 45° angle with
respect to the horizontal and thus with respect to guide
surface 37. The symmetrical 45°-45°- angle- arrange-
ment for the guide surfaces 382 and 39a is by far the

85

“An added -advantage of the plycator guide bar- arrange-
ment 36 according to this invention is that it may readily
be employed for opening single-doubled web material by

-feeding the doubled web material through the plycator

36.in reverse direction to that for doubling: *The thread
up-is the same ‘as illustrated with only the reversal of
cloth_ movement ‘being required to achieve the opening

" function. = -
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_ “The- single-doubled cloth C. passes’ immediately from
the nip-rolls 44 to-and about a. U-shaped bar 46 hori-
zontally mounted in any suitable manner-as by securing
to- the supporting: frame, not shown, -and having one
of its legs 46a-disposed-very near the nip of ‘the rolls
44, The base 465 of the U-bar extends parallel with
the longitudinat path -of the cloth and lies .in substan-
tially the same vertical -plane as -the junction of guide
surface portions-37a and 382 of guide bar 36, whereby
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the fold of the cloth as it passes from the nip roll 44 is
guided in distended relation over the base 46b as the
cloth passes the U-bar 46.

The selvage edges of the single-doubled cloth C are
engaged by conventional pivotally mounted mechanical
selvage guiders 48 and 50 which are disposed in folded-
over position for alignment of the selvage edges of the
cloth. Other than being disposed in folded-over spaced
apart relation for engagement with the substantiaily hori-
zontally extending selvage edges, these selvage guiders
are of conventional construction and operation, as stated
above, and will therefore not be further described in
detail. .

A sewing machine 54 is disposed adjacent the forward
leg 46¢ of U-bar 46 for the purpose of stitching together

the aligned selvage edges of the single-doubled cloth C.

as it passes thereby. To this end, an input guide 52 guides
the spaced apart parallel selvage edges toward each other
for passing through the sewing machine 54. The sewing
machine is preferably of the side-seaming doubled-needle
type having two needles, one leading the other, so as to
provide an extremely high spsed sewing operation. At
such high speeds as are attained with the machine in this
embodiment (e.g., approximately 9,600 stitches per
minute), the needles tend to become overheated and,
in order to minimize this condition, twin air-cooling
nozzles (net shown) are provided in adjacent relation
thereto, these nozzles being fed from any suitable source
such as a blower fan (not shown). To provide for con-
tinnous uniform flow of cloth C through the sewing ma-
chine 54, a puller head 62 is provided therefor, which is
suitably connected in synchronous relation with the stitch-
ing mechanism thereof, as indicated schematically at 0.

The cloth C emerges from the sewing machine 54 in
side-seamed tubular form. From the puller head 62 of
the sewing machine, this tubular material passes through
a rotary cutter 79, of any conventional type, in which
it is cut into individual tubular forms of suitable length
for individual pillow cases, bags or the like, as may be
desired. From the rotary cutter 79 the individual tubular
forms F are carried on a conveyor 72, which is prefer-
ably of the multiple continuous tape or belt type as
shown, for further processing thereof. The conveyor 72
may be driven from any suitable source such as motor
73, and is suitably synchronized with the preceding drive
arrangements as described above, including the drive
means (not shown) for the rotary cutter 79, such that the
individual tubular forms F are conveyed away from the
rotary cutter 78 at a faster rate than the input rate of
tubular material into the cutter in order to arrange the
tubular forms F in suitable spaced apart relation (ie.,
of the order of several inches or more apart) for subse-

- quent transfer to a second conveyor arrangement, next

to be described.

A second multiple tape conveyor 118 is disposed at the
output end of the first tape conveyor 72 for the purpose
of transporting the individual tubular forms F through
a second sewing operation as will be subsequently de-
scribed. This second conveyor 138 is arranged with its
flow path at right angles to the flow path of conveyor 72,
in order to conveniently provide for the sewing of the
ends of the individual tubular forms F with a minimum
of difficulty, and to provide for ease of automatic trans-
fer and arrangement of forms F thereon for the sewing
operation.

The conveyor 72 is provided with an extension 74
having an inclined szction 744, the end of the extension
74 being adjacent to and above the lateral edge of con-
veyor 11¢. This height differential is provided in order
to accommodate the transfer mechanism which doffs the
individual tubular forms one by cne from the output end
of conveyor extension 74 onto the adjacent upper sur-
face of conveyor 110. The doffing transfer mechanism,
generally indicated by the numeral 80, includes a steel
framed gate 82 having a wire face 84. QGate 82 is pivot-

6 .
ally mounted as by being secured to-an oscillatably
mounted cross bar 86 to which is secured an actuating
lever 88, the gate 82 being normally held in upstanding
relation with its upper end disposed beneath the output
end of conveyor extemsion 74 as by a counterspring 94
connected between a fixed support and one end of actu-
ating lever 83. A series of fingers 93 on the free upper

-~ end of gate 82 rest on the tape idler shaft 76 while the
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gate is in inactive up position, the fingers resting between
the tapes and serving together with the idler shaft 76
to form an effective rear stop for the gate against the
action of spring 94. A photoelectric control circuit is
provided for actuating the gate 82 to cause it to pivot
downwardly toward the second conveyor 110 for the
transfer of individual tubular forms from conveyor ex-
tension 74. In the illustrated embodiment, this photo-
electric circuit comprises a photo-cell 98 disposed be-
neath conveyor extension 74 and behind the wire face
84 of gate 82 near the pivot end of the gate. A light
source 92 is suitably mounted on the opposite side of
wire face 84 at a point which will not interfere with the
pivotal doffing action of gate 82, the light source having
means for directing a concentrated light beam through the
wire face 84 and onto the photo-cell 90. The photo-
cell 90 may be connected, as through an amplifier 100,
in circuit controlling relation with a heavy-duty solenoid
96, the armature of which is suitably connecied through
suitable linkage 98 to the actuating lever 88 in opposed
relation to the counterspring 94.

The suitably spaced apart tubular forms F thus pass
over the end of conveyor extension 74 and begin a gravi-
tational fall downwardly and in front of the gate 82.
Upon interrupting the light beam from the light source
%2 to the photo-cell 98, the photo-cell initiates a signal
which causes the amplifier 108 to actuate solenoid 96.
The position of photo-cell 9¢ is selected such that the
forward end of each successive pillow case form F will
be suitably disposed adjacent the front face of the wire
face 84 of the doffing gate at the instant that solenoid
8¢ begins its pivotal movement of gate 82 so as to posi-
tion this open edge in proper transverse seated relation
on conveyocr 11¢ for passage through the subsequent edge
(bettom) sewing machine adjacent the edge of conveyor
410, as later described. The doffing gate 82 is pivoted
at a relatively fast rate and by virtue of the considerable
air resistance to the movement of the flat tubular form F,
the form will be securely held in frictional engagement
with the wire face 84 of the gate during the entire pivotal
transfer movement. Af the end of the pivotal move-
ment of gate 82 the tubular form F lies on the upper
surface of continucusly moving tape conveyor 100 with
its unsewn open end parallel to the direction of move-
ment of conveyor 110 and aligned for subsequent bottom
edge sewing thereof as the conveyor 116 moves the forms
forward through a second sewing machine.

It will be apparent that upen the cessation of inter-
ruption of the light beam to the photo-cell 98, by virtue
of the downward pivotal movement of gate 82, the sole-
noid 96 will be deactuated and the counterspring 94 will
cause the fast return of gate 82 to its normal upright
position, whereupon it is in readiness to doff the next
succeeding tubular form F as it leaves the conveyor ex-
tension 74. It is to be noted that this entire doffing
operation is quite fast compared to the speed of con-
veyor 72, and therefore only a small spacing between
forms F is necessary to accommodate the doffing transfer
mechanism. Also, by pulling the forms F off the end of
conveyor extension 74 before the trailing end thereof
falls off, as shown in Figure 2, the spacing between forms
F may be reduced to a minimum. The continuously
moving second tape conveyor 119 is provided with over-
rider tapes 112 for gripping and holding securely the
individual tubular forms F as they proceed from the
doffing area to and through a second sewing operation.
These over-rider tapes not only serve to securely hold the
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forms F while their -bottom ends or edges are being sewn-

closed, but also serve to prevent the displacement thereof
- by ‘the air turbulence created during -subsequent doffing
of the succeeding forms F.  Disposed near the output
end of the over-rider tapes
tudinal edge of conveyor 11§ is provided a boitom-over-
lock sewing machine 134 wmch mey be of any suitable
_conventional construction., This machine 114 1uns con-
tinuously during the \,peraam of the overall apparatus
-and serves. to. close. the adjacent bottom end of each of
the tubular- forms  F. Due to the continuocus running
of sewing machine ‘214, thé sequence of pillow case forms
pas:.mo mrousu it are all connected together by the sew-
ing thread chain-off formed thereby.
-To ‘automatically separate- the' sewn toc'et,Jer pillow
. case forms F, a photoelacmcaﬂy controlled thread sever-
ing arrangement is provided in subaequeﬁt relation to the
sewing machine 114. This severing arrangement in the
instant embodiment - takes the form of a pair of photo-
cell-solenoid-operated scissors 126, as more clearly shown
* in Figure 6, which are suitably mounted adjacent the
longitudinal edge of conveyor 116, and are connected
“through a suitable lmkage 104 to a solenoid 322. Sole-
noid 122 is connected in circuit-controlled relation with
- a conventional photo-cell and amplifier arrangement 126,

127 such that-solenoid 122 is energized to close the scis-.

sors 126 upon each establishment of-a light beam on the
photo-cell 126, - During ‘interruption of the light beam
to the photo-cell 126, the solenoid 122 is deactuated and
scissors 12§ are opened as by a return spring 125 con-
nected thereto, in order to permit the passage of mate-
rial' through the bite of the scissors at- this . itme.- In
order to provide for proper cuttmg and opening action
of the scissors 129, a slot 128 is provided in the surface
of .the supporting table 129 for conveyor 11§ adjacent
. the scissors 128. - Photo-cell 125 is suitably mounted at

- an angle above and ahead of this slot 128, and below and
behind this slot there is suitably mounted a light source

132 and adjacent the longi-

with the drive-.motor .146 . for. conveyor- 150.- - Upon

. actuation of the counter 144, a predetermmed number: of
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- 130 which divects a light beam through slot 128 and onto -

the photo-cell 128. Thus it can-be seen -that passage

of the trailing edge of each successive pﬂlow case form
F being conveyed. from the overlock sewing machine 114
will permit establishment of the light beam to photo-

cell 126, whereupon the solenoid 122 will be actuated-

to thereoy close the scissors 312§ and sever the connecting
sewing thread. Upon interruption of the light beam by

the next succeeding pillow case form F the solenoid

122 will be deactuated and the return spring 125 will

open the scissors, which are then in readiness for:the.

next cutting operation which will occur aiter the passage
of .the trailing edge of the pillow case form which is at
that time serving to interrupt the light beam to the photo-
_cell 126. .
- The pillow case forms F, which have been sewn along
. their doubled edge and the cut bottom edge thereof to
form an open-ended bag, are now separate non-connected
items. which proceed along the tape conveyor 110 to a
second inclined extension 134 forming a continuation
of conveyor 118, similar to conveyor 72 and inclined ex-
tension 74, for the purpose of being doffed onto a third
conveyor where they are stacked into neat bundles. To
this end a second doffing gate arrangement 140 of gen-
erally. similar construction to that of doffing gate tramsfer

arrangement 89, previously described, is. provided ' ad- -

< jacent the -output end of inclined. conveyor extension

134 and adjacent the longitudinal edge of a-third: nor- -

" mally -stationary continuous tape. conveyor- 159. The
- _doffing’ gate .control circuit 142 for. doffing gate 140 is
“ similar t¢ that provided for doffing gate ‘82 with the
exceptlon ‘that upon each-doffing action of gate 148; the
doffing ‘gate: control circuit pxov;des a signal which is
transmitted’ to- a’counter and timer circuit arrangement
‘144, 145. - Counter 144 -and timer 145 -may be of any
smtable conventional or desired design and construction,
and are -arranged m power-circuit -contreiling relation

40 -
" substantiaily the seme plane as said fifth guide surface,
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times by the individual doffing -actions- of gate 140, the
timer 145 will be actuated’ and motor 150 will be_ener-
gized.for a predetermined short length of time, as from
2 source of E.M.F. connected to leads 152,.to move the
CORveyor -a preuetermmed distance, The normally. sta-
tionary and ‘periodic. moving action of conveyor 150 is
such that a predetermined number ‘of individual tubular
forms F are doffed and stacked in a neat bundle on
conveyor 158, whereupon the conveyor moves a short
distance between doffing actions of doffing gate arrange-
ment 149 to move one stack from the doffing area and

‘permit the beginning of a new stack of the same pre-

determined number on an adjacent section of the comn-
veyor. . The completed stack of pillow case forms may
then be removed by an operator and further processed by
subsequent operations such as sewing of a hem in each
form and placing of -labels therem, folding; packagmg,
and the like.

It will be apparent that” many modifications of this
invention may be made without departing from the spirit
or scope thereof, and ‘it is therefore to be understood
that the invention is only to be limited as defined by the
scope of the appended clalms

I claim:

1 ‘Web handlmg apparatus mcludmg a doubler ap-

paratus comprising first, second and fifth spaced apart

‘parallel guide- surfaces, said second guide surface and

a third and .a fourth guide surface being disposed be-
tween said first and fifth guide surfaces, said third and

fourth guide surfaces being interconnected and canted

at an angle with respect to one another and directed away
from said first and fifth guide surfaces, said second guide
surface being Iaterally spaced from said third and fourth
guide surfaces in the general direction of said first guide
surface. -and lying in a substantially horizontal - plane
including the point of intersection of said third and
fourth guide surfaces, a U-shaped guide bar, said bar
being disposed. with its legs and web portion lying in

‘the guide surface formed by the web of said U-bar being
in a:plane which substantially intersects- the point of

intersection of said third and fourth guide surfaces,

seivage aligning means disposed adjacent the end of said
leg portions of said U-bar and one each side of the plane
of said U-bar for aligning the selvage edges of doubled
webbing as it leaves said fifth gnide surface and passes
over said U-shaped guide bar, edge-sewing means dis-
posed adjaecnt the leg of said U-bar which is furtherest
disposed from said first and fifth-guide surfaces; a rotary

_cutter adjacent the output side of said sewing means for

cutting a tube formed by doubled web material passed
through said sewing means into short lengths of tubular
material, means for conveying and transferring said tube
lengths one-by-one onto a conveyor disposed for move-
ment substantially normal to the direction of movement

-through said sewing mieans, and-a second sewing means
-disposed adjacent a lateral edge of said last meniioned

conveyor and adapted to run continuously during ad-

-vancement of tube lengths- thereby, thread severing means
,dAspo:wd in flow relation subsequent to said second sew-

ing means, and photoelef‘trh, control means operatively

“connécted to said severing means, said photoelectric con-
“trol means being -operatively responsive to  passage of

said tube-lengths thereby and adapted to intermittently
actuate said severing means to sever intercomnecting

“thread between said tube lengths, a second tube element

transfer means disposed at the discharge end of said last
mentioned conveyor, and- a third conveyor disposed at

_right. angles to and beneath the discharge end of -said

last mentioned conveyor for reception of material from

-said transfer means, said third conveyor being normally

stationary and operable to advance in response to trans-
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fer of a predetermined number of tubular elements by
said second transfer means.

2. Automatic pillow case forming apparatus compris-
ing web doubler means, means for feeding full width
web material in aligned relation into said doubler for
aligning the edges of the doubled web as it passes from
said doubler, edge sewing means disposed in material
flow relation subsequent to and adjacent said edge guid-
ing and aligning means, web advancing means opera-
tively connected in synchronous relation to said sewing
machine and arranged to pull folded web material
through said sewing means in timed relation to the
stitching rate, cutter means disposed adjacent the output
end of said web advancing means and adapted to cut
web tubing passing therethrough into predetermined
lengths, first conveyor means disposed adjacent the out-
put of said cutter for advancing the cut web tubing
lengths in spaced apart relation, second conveyor means
disposed at right angles to said first conveyor means and
adjacent the output end of said first conveyor means,
transfer means for transferring each individual length of
web tubing from said first conveyor onto said second
conveyor with the open unsewn ends of each cut web tube
parallel to the direction of movement of said second
conveyor, second edge-sewing means adjacent a lateral
edge of said second conveyor and adapted to continuously
sew the edges of said tubes adjacent thereto, said second
conveyor including web hold-down means adapted to
securely hold each cut web tube as it leaves the point
of placement onto said conveyor and is advanced through
said second edge-sewing means, severing means arranged
adjacent the output end of said sewing means and opera-
tively responsive to passage of each separate cut tube
whereby the sewn together tubes are severed from each
other, and means for stacking the sewn and severed tubes
in bundles of selected number.

3. Apparatus according to claim 2 wherein said doubler
comprises a 180° reverse-flow guide arrangement, said
arrangement comprising first, second, and third guide
means defining a 180 degree tortuous course directed sub-
stantially normai to the general path of web material
preceding and subsequent thereto.

4. Apparatus according to claim 3 wherein said sec-
ond guide means comprises a first guide surface parallel
to said first and third guide means, second and third
guide surfaces canted with respect to said first guide
surface at equal angles thereto and intersecting one
another at right angles, said first guide surface being at
its inner end spaced from the intersection of said second
and third guide surfaces and longitudinally aligned there-
with, the spacing between said first guide surface and said
intersection of said second and third guide surfaces be-
ing such as to permit a double fold of cloth to be passed
in flow relation therebetween.

5. Apparatus according to claim 2 wherein at least
one of said transfer means, comprises a pivoted gate, and
photoelectrically responsive control means operatively
connected to said gate.

6. Apparatus according to claim 2 wherein said sever-
ing means comprises a cutter, and photoelectric control
means operatively connected to said last mentioned
cutter,
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7. Apparatus for conveying and handling individual
items, comprising first and second belt conveyors ar-
ranged in flow relation normal to one another, the out-
put end of said first conveyor being disposed above and
adjacent a lateral edge of said second conveyor, a nor-
mally substantially vertically extending gate pivotally
mounted adjacent said output end and between said out-
put end and said lateral edge, and photoelectric control
means for pivotally moving said gate, said control means
including a solenoid having an armature, said armature
being directly coupled to said gate for direct movement
of said gate upon energization of said solenoid, said
first conveyor output end being disposed above said lateral
edge of said second conveyor and separated therefrom
by a distance substantially equal to the length of said
gate from its pivot point to its free end.

8. Web handling apparatus comprising a doubler ap-
paratus, edge-sewing means disposed adjacent the output
end of said doubler and adapted to sew together the ad-
jacent selvage edges of a web doubled by said doubler
apparatus, a-cutter adjacent the output side of said sewing
means for cutting a tube formed by doubled material
passed through said sewing means into short lengths of
tubular material, first and second conveyor means, said
first conveyor means being adapted to convey and trans-
fer said tube lengths sequentially onto said second con-
veyor means, said second conveyor means being disposed
for movement substantially normal to the direction of
movement through said sewing means, a second sewing
means disposed adjacent a lateral edge of said last men-
tioned conveyor and adapted to run continuously during
advancement of tube lengths therepast, thread severing
means being disposed in subsequent flow relation to said
second sewing means, and photoelectric control means
operatively connected to said severing means, said photo-
electric control means being operatively responsive to
passage of said tube lengths therepast and adapted to
intermittently actuate said severing means to sever inter-
connecting thread between said tube lengths, a second
tube element transfer means disposed at the discharge end
of said last mentioned conveyor, and a third conveyor
disposed at right angles to and beneath the discharge end
of said last mentioned conveyor for reception of mate-
rial from said transfer means.
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