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To all whom it may concern :

“Be it known that I, JOSEPH J. SCHOLFIELD,

of the city of Providence, in the county of
Providence and State of Rhode Island, have

invented certain new and useful Improvements

in Machinery for Folding Fabrics Smoothly
and BEvenly Lengthwise, and, when desired,
Crosswise also, of which the following 1S &
specification. . -

Webs of cloth are woven of various widths,

some narrow, others wide, and a large portion.

of them too wide to admit of being wade into
conveniently compact parcels or packages by
cross folding or rolling without first plicating
them lengthwise into two or more plies or
folds. | |

Lengthwise plication of a web or piece of

wide fabrie, as the initial step of packaging,
is generally done by bhand. In some cases
machinery is employed to do a portion of the
work. Like other work, however, performed
mainly or wholly by hand, such folding has
been a slow and expensive operation, and not
executed with the precision which the exigen-
cies of trade demand, more especially for that
large class of fabrics whieh are cut up by
wholesale establishments for garments in sel-
dom less than two, and generally many, plies

~ at once, where it is obvious that anevenness
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almost wholly by hand. .

of folding would involve corresponding waste,
s it.is necessary in the cutting trade to utilize
the entire width of the fold in cutting the gar-
ment without wasting a shred that can be
saved. | |

Much thought and labor have been
to the prodnction of some mechanism that

~ would fold fabrics lengthwise with evenness
) F - s = ' - R
and celerity, and many ingenious machines

have been the result of such effort; but such
machines were without any provision 10r prop-

erly folding elastic fabrics, and as all wide

fabries that require lengthwise folding are
elastic as well as pliable, they present condi-
tions which such machines are not adapted
to meet, and the lengthwise folding of such
fabrics, therefore, still eontinues to be done

To provide a method upon which a posi-
tively - acting automatic machine might be
constructed and operated to plicate smoothly
and evenly elastic and pliable fabrics length-
wise of their webs is a principal object of my

| invention,
tion, arrangement, and combination of meckh-
even, and posifive Cross 55

anism for compact, ev
folding or rolling of the fabric coutinuously

- pair of adjustable

directed  the plicater parallel tothe perpendiculardrawn

" from its point to its base.
T call the ¢ crease-line” of the plicater. The

which also includes the construe-

with its lengthwise folding, and algo adapting
the several parts of the macliine to convenient
access and adjustment and the more effective
performance of their respective fanctions.

The first step in the lengthwise plication of
a web of cloth by the mode of operation upon
which 1 proceed is to place the web in an even
pile on a suitable stand and at the proper po-
sition behind the mmachine, and then pass one
end. of the web, cutspread to its full width,
over one or more bars with rounded corners,
or over one or more. rolls retarded by friction-
rubbers, or over both bars and rolls, until safii-
cient friction 18- prod'uced' between the surface
of the cloth and sueh bars and rolls (either or
both) '

its creases and wrinkles and outstretch and
outspread it flat upon the face of & triangular
table, to which 1t passes on leaving the front
friction bar or roll, as the case may be. This
table at its rear end, where the cloth enters
upon it, is parallel to the friction-bars and at
right angles to the direction in which the web
enters and passes along the table. The table
projects, apex forward, from the frame, and L
have nameditthe ¢ plicater.,” Itsapex,thesides
of which meet at an angle of ninety degrees,
I have named the “poiut? of the plicater. A
onides are arranged upon

This perpendicular

guides are adjustable 1o a oreater or less dis-
fance from the said crease-line, to leave a space
between them just equal to -the width of the
web to be plicated, which space isfor the pur-
pose of directing the course of the web over
the point of the plicater in the line at which
't is desired the crease of the fold or ply shall
run. |

The plicater should be made as thin as 18
consistent with the requisite rigidity, and 1t
may be made to increase In thickness irom
the point toward the base, to produce a difier-
ential tension upon the plications of the cloth
in a manner and for a purpose which will pres-

ently be explained.
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io the advancing end of the web to pull ocut

75

8o

go

95

100



{2

To make an even two-ply fold from end to
end of & web the outspread end of the web is
drawn from the feed-table forward over the
friction bars and roll and the space between
5 the side gunides along the plicater until the

~end of the web will just bend over the point of

‘the plicater. The corners of the web will now
- hang down over the sides of the plicater, and
~ 1f the pendent parts, which constitute the ends
of the folds or plies to be made, be drawn up
evenly and sroothly against the under side or
back of the plicater they will meet-in a plane
- passing-through the crease-line and perpen-

229,479

ing the angle of the plicater ninety degrees
and causing the cloth to pass in close eontact
with its surface from one plane to the other.
Thispath, through which the cloth passes from
one plane.to the other, although the shortest
practicable, is only mathematically the short-
est at the center line of the crease of the fold,
for there the cloth -has only to bend round an
angle of ninety degrees over the point of the
plicater to pass from the plicater-plane. to the
fold-plane without having to pass over any in-
tervening space; butfrom the crease toward the

selvage of each ply the cloth, after leaving the 8o
plicater-plane, has topass over the thickness of

dicular to the base of the plicater, which per-

pendicular plane Leall the ¢ fold” plane. The | the edge of the plicater before it can begin to
endcfthe webisnow spread evenly and smooth- | bend round the angleof ninety degreestoward
ly over both the npper and under sides of the. [ thefold-plane. Thepath ofthecloth toward the
plicater, and if the approximated ends of the | selvagesisthereforelonger than atthecreaseby 8¢
| . two plies be caused to descend togetherinthe | the thickness of the edge of the plicater. This
e greater length of path away from the crease .

enough to receive them, between two guides,
- one on each side of the plane and near the un-
der side of the plicater, the initial end of the
plication or two-ply lengthwise fold of the web
will be complete, and may conveniently be con-

subjects the cloth to greater tension toward
the margin of the ply, leaving it at the point of
the plicater sufficient to form a smooth erease. go
Such. a differential tension, determined by
making the edge of the plicater of the appro-

fold-plane through a narrow slot, just wide l

tinued by inserting the folded end between a
pair of traction-rolls immediately below the
slot,and.which, in drawing the fold-downward,
will draw the web forward over and under
‘the plicater and through the fold-slot, thus
acting at any given time only upon the two
small triangular areas of the web in transit
between the table-plane and the fold-plane.
‘The machineplicates the whole web by causing
these duplex areas of activity to glide throngh
its whole length, the fabric, from the time it
reaches the plicater until completely folded,
being kept streteched and free from wrinkles,
and the fold made with a straight crease, and
 theselvages laid evenly and parallel with the
¢rease. | | |
During the transition of the fabric from the
-face of the plicater through thetriangular areas

tothefold-planeitspartsmovethroughvarying

distances in alternately sinugus and straight
. courses and under different strains, the parts
nearest the place at which the crease of the
folds originates, at the point.otf the plicater,
‘having the least motion, and those parts on
either side of the crease, toward the margins,
having their motion gradually increased, so

that at themargin it is greatest. The inequal-

1ty of strain resultingfrom such ipequality of
course and motion of the fabric during tle
process of plication tends, because of the
elasticity of fabries, to distort and wrinkle the

plies of the fold and endangers the raptare of |

the cloth by the point of the plicater ; and for
these aund other reasons such inequalities of
strain I have reduced as far as practicable by
contracting within the narrowest possible lim-
its the area of fabric at any oune time under
the actual operation of plication by causing
every part of the cloth to pass from the out-
spread condition on the plicater-plane, by the

shortest practical path, to the plicated condi-
tion in the fold-plane, which is doné by mak-

priate thickness, prevents all danger of rup-
turing the fabric by undue pressure of the
point of the plicater. o

The increased distance which the margin
of the ply is.made to travel by passing round
the edge of a plicater made-of a plate of
metal a-quarter of an inch thick, reduced oiwr-.
both edges at and near the point-by beveling
or otherwise thinning off the back to shorten

the distance round the edge to the fold-plane,

and so produce a differential tension, is suited
to the folding of goods of moderate elasticity

and thickness, only requiring moderate trac-

tive force to outspread it, smooth out its
wrinkles, and draw it through the machine;

but where, from the increase of elasticity of

the fabric, or of tractive forece necessary to
be employed, or from ahy other cause, the
crease ot the fabric bears too strongly upon
the point of the plicater, notwithstanding the

‘thinning of the edge, as aforesaid, the press-

ure -may readily be relieved by inserting the

end of a tapering stretcher a greater or less

distance between the marginal portion of eacl
ply and the back of the plicater, to increase as
much as may be required the length of the
path of the margin of the ply between the face
of the plicater and the fold-plane, to increase
the marginal and correspondingly diminish

“the ¢rease tension. -

1t is important that the cloth shonld not be
subjected to greater tension than is necessary -
to Told itsmoothly and evenly, as undue stress
will impair its elasticity and strength and
saubject it, as well as the machine, to unneces-
sary wear and ‘tear, and in doing so will con-
suine unnecessary motive power, = -

By making the angle of the plicater ninety
degrees I am enabled to make the’ folding
mechanismn the most compact which this prin-
ciple and mode of operation admits. to reduce
to a-minimum the area of fabric at any given

1060

105

1X0

IT5

L2000

125

ISO




229,479

moment undergoing actnal doubling or plica,-'
tion, and to make the entire action of the ma-

chine in producing the fold so direct and ilm- |

" ‘mediate that the movements of the fabric are
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hardly less positive than those of the machine
itself, and so accomplish. the work of folding
with umﬁmmt;) precision, celerity, the least
practicable stressv, upon the fabrie, and without
waste of power. .

In the accﬁmpa,ﬂym g dramnga which make
part of this specl fication, Figure 1 represents
a view, in perspective, of a machlile which em-
bodies my improvements in folding fabrics

leigthwise and rolling them into compact-par-

cels or packages. Fig. 1# represents one -of
the side guides of the feed-table detached,
that its.construction. may be the better seen.

Fig. 1* represents a web of fabric cross-folded
'round a flat board, the cross-folding shown in

Fig. 1 being a nea;rly cylindrical roll formed
by winding the fabric on a slightly tapering
rod of the form in common use for that pur-
pose. Fig. 2 represents a vertical section of
the machine shown in Fig. 1 in the plane of
the crease-line of the plicater. ¥ig. 3 rep-
resents a top view of a fragment of one side
of . the machine upon an enlarged scale, to
show more clearly the device for adjusting the
friction of the tension-roll and the aryange-

ment and graduation of the scale for éettmg

the side gmdes, the dotted lines in the plica-

ter showing a top view of the fold-gnides.

Fig. 3* represents, upon an enlarged u,ale,

side elevation of the friction-strap ot the ten-
sion-roll. Tfig. 3" represents, on an enlarged
scale, & top view of the feed-table and the
stretching-bar, showing the scale upon both.
Fig. 4 represents a front elevation of a frag-

- mentof the plicater, the apper part of the main
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~gite tothe spindle.
the back of a horizontal plicater with a pair

65

pillarof the machine,and the guide-bars, show-
mg mode of &tt&clnng the guide-bars to the
upper part of the pillary which admits of one
kind of bars being detached readily and ofhers
substituted, and of adjusting the bars toward
and from each other and toward and from the

back of the plicater. Kig. 5 represents, in plan,

the plicater with fold - guides at its baek,
having wideé wings, which are showu by the
dotted lines. Fig. 6 represents a tront eleva-

tion of the parts shown in Fig. 5, together

with the upper portion of the pll]a,r and the
means for fastening the.fold- guides in place
and admitting of their adjustment. Fig.7 rep-
resents a rear elevation of the main piHar of
the machine and of the mechanism below the
plicater; which it carries. Iig. 8 represents a
section at the linex zof Fig. 7. I1g.9 repre-
sents one of the shafts for carrying on its ec-

“centric - spindle one of the traction-rolls, its

toothed sector being shown on the end oppo-
Fig. 10 represents, i plan,

of tapering selvage-stretchers adjustable by
means of a shaft and bevel- wheels, with & de-
tent to hold them in any position to which

they may be adjusted, This figure also shows

- the rod provided with right-hand and left hand

a compact eylmdrlcal package.
‘resents, in cross-section, a piece of fabric ont-

ing over the. plicater.

screw-threads and acﬁéssoﬁ-es for the adjust-
Fig. 11 represents,

ment of the side gmdes
in elevation, the parts showh in Fig. 10, ex-
cepting the adj usting-serew and its acuesqm ies,
inverted and looking at their rear.

snale, one of the adjustable side guides with
it§ spring-detent and wheel, to hold its revolv:

ingadjustablenut. Italso sh{}ws? insection; the
adjnsting-serew and the plicater.

Fig. 13 rep-
resents a plan of the under side of the parts

shown in Fig. 12, except the phmtu, which 18
{ removed.

Flg 14 represents, in perspective,
the back of the plicater, Lo show the manner

‘in which its converging edfre% are thinned off.
a. folding-

machine more simplein.construction:than that. |
shown in Fig. L, but well adapted to folding a

Fig. 15 represents, in per.spe(,twe,

large class of - swide fabrics. IFig, 16represents
a multiplicating and packaging. machine, by
which, at asingle operation, the fabric is trip-
Imated lengthwise and folded crosswise into
Fig. 17 rep-

spread, preparatory to bemg plicated in the

idlﬁ'&rent forms shown by Figs. 18, 19, 20, 21,
22, 23, 24, 25, and 26; and Fig. 27 repreaentb,
1 perspecmve and in an inverted position, a

fragment of- the fabric removed from the pli-

c@ter, fold -guides, and traction-rolls while in.

process. of being folded with equal plies, to

| show the positions, areas, and - directions of

movement of the partsof the fabriec under pro-
cess of plication, in-relation to the parts pli-

19

Fig. 12
represents, in elevation. and upomn an en’la,rged :
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cated immediately before and:to those to be

plicated iwmediately afterward. -Fig. 28 rep-

| resents a view of the edge-of the pheater and

of a wedge-sliaped piece (,dpa,blt, of being at-
tached to and detached from said edge, fo vary
the stretch of the margin of the fabric PAsS-
Itig. 29 represents a
view of the -edge of the plicater, with an ad-
justable strip on its under side, to expa.ml the

edge of the plicater perpendicularly toits face ;
{and Fig. 30 represents the plicater in plan,

with its edges adapted to be expanded paral-

rlel to 1ts face.

~ The end of the machine at whmh the fabrie
to be folded enters is herein called its ¢ rear,”
and the opposite extremity its ¢ {ront.”
~ The same  letters of reference indicate the
same parts of the machine in all thefigures of
the drawings.

‘The -mechanismn for lengthmse folding, as
represented in the drawings, is supported on
a frame consisting chiefly of & base, from which

IOS
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a pillar, A, rises, that supports at its top a flat

oblong cap or platform, ¢. On this platform

the plicater O is plaaed a,ud held by suitable

fastenngs.

On the front side of the upper end-of the
'plllal a flat boss, ¢/, Figs. 2 and 4, is formed,
to which the fold- g’unlee; D D are boltetl The

t holes in the shiouldersof theseguides, through
which the supporting-bolts pass, are oblong

and oblique, as shown in Fig, 4, so as to per-

130

\mit the guides to be raised atid hrouwht pearer
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together, to narrow the slot between them and
bring them nearer to the back of -the plicater,
or allow the guides to be lowered and the slot
between them widened as the different klnds
of goods.to be folded may require. .

The oblong holes are wider than the ho]t..a, to
permlt widening or narrowing the slot to some
extent without raising or lowering the guides,
or vice versa. These guides extend a short
distance-beyound the point of the plicater, and

are rounded at their ends and corners and
‘made smooth to facilitate the passage of fab- |

ri¢s over them.

On opposite sides of the pillar A there are
brackets a® ¢4, fitted with suitable bearings to
support rogl{-shafts e ¢ parallel to the crease-
line of the plicater. These shafts at their

forward ends carry eccentric - spindles ¢ ¢,

on which the geared traction-rolls E E are
mounted. The rear ends of the rock-shafts

carry toothed sectors ¢® ¢®, which gear into a

double rack-bar, ¢}, arranged between them in
guldes formed in the brackets e'. At itslower

~ end this rack-bar is jointed to a foot-lever, ¢,

30

by pressure on which the rack is raised and
the sectors and shafts turned to separate or
open the rolls, which, on remov ing the pressure
from the foot-lever, shut again by their own

weight, aided by the 1esﬂlent force of a spring,
€, compressed by the raising of the rack-bar.

) Au adjusting-screw, €7, limits the descent of

35
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the rack and the appmmmatwn of the trac-

tion-rolls, and thus regulates the pressure or

gripe of the rolls upon -the fabric between
them.

Below the rock- shafts, on one side of the
pillar A, a driving - shaft, B, Fig. 8, 1s. jour-
naled. Tlus flrumg shaft caruua on its rear
end a pulley, b, driven from any convenient
motor, atd on 1ts front end it carries a spur-
Wheel 0’, which engages with one of the spur-
wheels B/ 1 that ogear the traction-rolls E B
together.

The teeth of the wheels E’ K’ and b’ should

be made of such piteh and length and so ar-
ranged as to admit of the rolls being sepa-

rated far enough to allow the folded end of a

thick web to he inserted between them, and to

“approach close enough to grasp ﬁrmly the

_50
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thinnest piece of fabric to be plicated without

so far changing the intermeshing as to prevent
the cog- wheels from (]uvmg or bemg drwen
by each other.

The plicater C is in the form of a trmugular
table, of thin metal, extended on the rear side
to form a rectcmgular margin convenient for
securing the tabular triangle to the cap a of
the pillar A, and for carrymw aCcCessory mech
anism. |

I make the plicater preferably of cast-iron;
but it may be made of boiler-iron, steel, wood
bound at the edges with metal, or other ﬂt ma-
terials. If made of metal, it should be polished
on the face, back, and 'wherever the fabric
INOVeES  OVer At to diminish friction, and it

might with admnt&ge be nickel- plated The
back of the plicater should be beveled at

each side of the point for some distance to-

ward the base to thin the edges, as shown in

Fig. 14. - "0

Tlie crease-line o of the plicater is at rlght

angles to its base and in the vertical plane

through which the crease or turn of the length-
wise plles of the web are-always to be made.

It is also the datum-line, to which, in con- 4¢
structing the machine, the position of all 1tS
parts directly concerned in making the plica-
tion must be referred.

To each side of the marginal extension of
the plicater C, at its rear, a side piece, F, is se- 8o
cared to su pport the bearm s 0f the stret(,hmﬂ'-
roll I and the endsof the atretchm g-bars G H.

The corners of the stretching-bars should be
rounded, while the surface of the roll may be
covered or roughened to increase the adhesion 8¢
between it and the fabric to be outstretched.
The roll is formed with a groove near one end,

to which a friction-strap, ¢, Figs. 3 and 3%, is
adapted, lined with felt cloth properly lubrl-
cated, and held with the requisite pressure go
against the bottom of the groove by meaus of

a tlghtenmg-screw through the arms of the
strap. By this means the friction of the roll
can be inereased or diminished to vary corre-
spondingly the tension to.which the fabric is 935
subjected while bemg drawn through the ma-
chine.

. Within the side bars, F & I, two adjustab]e
side guides, I L, are placed These guides
are arranged. pa,rallel to the crease-line o, and 100
extend forward upon the plicater and back- |
ward to the stretching-bars G H. Each side
guide may simply rest on the top of the stretch-
ing-bars, or have downward projections to em- -
l)I‘dLE‘, the bars, or, which is preferable, may be 1og
perforated with a,pex tures to shide like a sleeve
over the bars to widen and narrow the space
between the guides, to adapt it to the exact
width of the cloth, and to so adjust that space
on the bars.and phcater that it will direct the 110
cloth over the point 4 in the line in which it
may be desired to make the crease, whether -
that line happens to be equidistant from the
selvages, as in the case of making a two equal
ply fold, as shown in Fig. 18, or at any other 115
relative fllstauce from thetwo selvawes-——as, for
instance, the width ot the listing or selvage
farther from the margin of the ply on onéside
than on the other—to fold the cloth with the
ounter edge of the listing or selvage of one 120
ply even with the inner edge of the listing or
selvage of the other ply, as shown in I‘lg 19.
This 1s done in cases where the selvages are
made thicker than the body of the web. Such
adjustment of the side guides is much facili- 125
tatéed by graduated scales ¢ ¢ on the base of the -
plicater—one on each side of the crease-line—
the-units of each of these scales ‘being half-

inches -and the subdivisions fractions thereof,

so that when both side guides, L L, are set &t_ 13C
any given number o the opposite seales the
guides will be the same number of inches
apart.  Such adjustment of the guides to the
scale may be made, one at a time, by hand, and
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the guides, when set, may be held by thumb- |

SCIrEews,

Much of the adjustment of the side guldes,

L. I,, will be to positions equidistant frowmn the

crease-line o, and in all. such cases 1t would .

save time and labor to adjust the two gnides
simultaneously by connecting them with right

and left hand serew-threads of eyual piteh on |

a rod, N, Fig. 10, extending across the ma-
chine beneath the rear edge of the plicater G,

journaled to the side baws, F, and having @
hand-wheel, n, on each end to render adjust- -
ment by an attendant. on either side of the |

machine equally eonvenient.

When the guides L L are properly ad] nsted

tor folding a web of a given width in two equal
plies they can in & moment be changed for
folding in like manner a web of any other
width by simply turning the adjusting-screw
Ly its hand-wheel 2 to move the onides simnl-
tancously to the number on the oraduated
seales ¢ £ on the plicater corresponding to the

awidth in inches of the web to be folded.

An apt means of varying the position and
relative adjustment of the two side guides, 1.
L, to the crease-line o of the pli ater O, 1 have
foand to be a nut formed in a short revolving
hollow shaft, o/, Fig. 13, the shaft having a
milled hiead, »2, on one end and o toothed de-
tent-wheel, 7%, o the other end, which form

shoulders for & journal of less diameter be-

tween them, that fits in a corresponding bear-
ine in the depending arin { of the side guides.

The detent-wheel is fitted with a spring-de-
tent, #4, that will yield to permt the nut-shatt

to be turned. in adjusting the guide, butis suf-
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ficiently rigid to hold the nut from turning by
the friction of the adjusting-rod N, The arm
[ of each- guide is fitted with such & hollow
shaft or nut, one having a right-hand and the
other o lett-hand thread, for the eorresponding
right and left hand screw-threads of. the ad-
justing-rod N, which passes concentrically

throngh the hollow axes and nuts of these

shafts. . |

To adjust each guide i1 to correspond to
the lengthwise plies of different widths re-
quired fo be made in @ web, the attendant; ap-
plying his hand fo the milled head »* ot one
of the nut-shafts, turns it, amd the nut ranning

over the screw-thread of the adjusting-rod

moves the euide L to the width of the re- | |
clusive, of the drawings,

quired fold, as indieated in the scale £ The
attendant then, in like manner adjusts the op-

posite gnide Li"te the required “width of the
indicated on the opposile

opposite fold, as "
scale, and the proper adjustment 18 thus coin-
pleted. |

The web of cloth to be folded may be 151;1(56{;1'_‘

on o feed table or stand, M, immediately be-
hiud the plicater. I prefertoarran oe the fab-
ric upon the table in a pite'ot alternate rtght

and left eross-folds, as shown in Fig, 1, and T

have adapted the table toreceive the fabricin
that condition ; but it might be adapted read-

ily to receive the fabric ma roll or simply out-

strotched.

“and therefore of the machine, _
‘mined not merely with reference to the
of the fabrie to be folded, but +lso with reter-

" The table has a crease-line marked across
| its middle from front to rear, which s in the

same vertical plane with the crease-Iine on the
plicater. On each side of the crease-line a

scale extends toward the sides of the table.

These scales are graduated to correspoiud with
the seales on the plicater. A row. of lioles

parallel to the scales is also madein the table,
‘the hioles being the samne distance from center

to centeras the gradl nation-marks on the seales.

On each side of the t ble a standard, m, 18
erected to support a stretehing-bar, K, ar-
anged parallel to the base of the plicater and
immediately above the scales on the tecd-ta-
ble. The top of this bar hasa ¢rease-line and
seales corresponding to the crease- line and
seales on the table. L

Two adjustable pendent gunides, & &, are
hung upon the bar K, each provided at the
top with a set-Screw to hold 1t at any gradun-
tion-namber of the scale to which it may be
setl.
the table, and is provided with

a holf to enter

the holes at the side of the scale amd hold it

The lower end of the guide extends fo
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at  the graduation of the table-scale corre- -

‘sponding to that to which it is set at the top.

on the bar-scale. These pendent guides are
to be set to the same graduation-nwnber on
the scales as the side guides of the plicater
are set, and by this means the center line of
the feed-table and its side guides are kept 11

line with the crease and side guides of the

plicater, and thus the fabrie is started in the
right position from the feed-table and gnided

in the right direction as it moves forward to-

ward the place where it is to be folded, and
therefore is subjected to no lateral or oblique

pulling, and the aggregute strain apon it 18

deterniined by the frietion on the strefehing-
bars and roll and on the plicaier, and 18 not
oreater than 18 required to smooth out its
wrinkles and outspread and outstreteh it
evenly to insure smooth and even folding.

Of course the side guides o1 the feed-table
may be adjusted by means of right and left
Land screws, as already described for .the
side guides of the plieater and stretehing-

| hars., The lengthwise plication of fubries may

be made with namerous variations in the rela-
tive width, number, and arrangement of the
plies. Sowme of the most useful of these varia-

tions are represented by Iigs. 17 to 27, in-

which, for more ¢on-
venient comparison, are
of the same width.
has to be deter-

width

ence to the relative width, nuamber, and ar-
rangement of the plies. o

"~ When the first fold to be turned s narrow
a web of given width will require & widey pli-
cater than wlhen the first fold is nearerto half
the width of the web,
of folds showir by Figs. 17 to 27 those shown
in Tigs. 21, 22, and 23 Tequire the widest pli-
cater. -~ . |

are all made from a web
The width of the pheater,
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The width of the clear space between tlie

side guides, L I, of the plicater for making

the kind of. iOldb shown in IFigs. 21, 22, and 23
willbeoneand one-halftimethe wulth of the fal-
ric.
shown in Figs. 24, 25, and 26 will be one and
one-third tmm the width of the fabric.

I'ig.,
One lm]f the widthof the selvage.

19 will be the width of the fabric plus
The width

for the kind of folds shown in ]."lns. 18 and 20

will be the width of the fabric.

In adjusting the side guides to adapt the
machine to folding fa,bucc. of different widths
and with different kinds of plicature the
graduated scales on the plicater and feed-ta-

ble not only save much labor, but also render

the work more exact and 1}1'ex'ent much mis-
folding.

To adjust the machine for the plicature of a
web with equal folds, as shown in Fig. 18, the
side guides, L L and % &, should be set ad the
number on their respective scales correspond-
ing to the width of the web in inches.

To find the numbers at which the gnides are

‘to be set for making plies of unequa,l width,

for the wide ply there must be added to tlle
scale-number corresponding to the width of
the web a number corresponding to the num-

“ber of inches that this ply is requived to be
wider than the other, and the same number

must be deducted from the scale-number cor-
responding to the width of the web to find the
proper scale-number at which to set the guide
for the side of the web corresponding t0 the
narrow ply. JFor example,if the width of the
web 1s fitfty-four inches, and it is to be folded
into two plies, one elﬂhteen mmches wide, the
-other thirty-six inches wide, one guide must,
be set to 544+18="72 an its SC.:llf.,, d,nd the other
guide must be set to 54—18=36 on its scale;

or, if the web be fifty-four inches wide, with
two selvages, each one inch wide, .md it be
required so to fold the web that the outer edge
of one selvage will lie even  with the inner
edge of the other selvage, then the guide for
the ply on which the belvwe is t0 lay out
must be set to 544-1=55 on 1t:' scale, and the
other guide must be set to H4—1=53 ou its
scale.

Lo adjust the side guides, L L k %, of the
feed-table, stretchers, and plicater to form the
first ply of the four- p]y fold shown by Figs.
21, 22, and 23 of a web fifty-four inches mde
the gmdes on one side shonld all be set to th(,

- number 404 plus the thickness of the fabric

6o
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on the scale, and on the other side the guldes
should be set to the number 131 less the
thickness of the fabric on the scale.

The web should now be passed, face down
ward, through the machineas aahusted tomake
the first plication, which will reduce its width
to about forty and oune-half inches, as shown
in Fig. 21, or about three- -quarters of its out-
spread width. The guldes must now all be
readjusted. Those before set at 403 wmust now
be setinto the scale-number 134 less the thick-

The width 1‘0{11111311 for the kind of folds’

The
width required for the kind of fold shown in -
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‘ness of the fabrie, and those before set to 133

must now be set out to the seale-number 27
plus twice the thickness of the fabric.
web must then be run thron oh the machine a
secoud time face downward, Wlth the double
edge next the side guide hwt[wst from the
crease-line, and it will now come out folded, as
shown 1 g,
original width. The two narrow plies will nof
quite approach at the middle of the weh, but
thercewill be a space left between thiem of abont
four times the thickness of the fabrie. The

macline will now require readjustment for the

third time, and all the guides must now Lo set
to the scale-number ]31 plus twice the thick-
ness of the fabrice, and the doubled fabrie, with
the two plies downward, must now be passed
through the machine .rwam when 1t will come
out smoothly folded, as shown in Iig. 23, pro-
vided due attention has been 1}41{1 to the
proper adjustment of the sclvage-tension of
the plies, in addition to the .:ul]nslmems as to
other things already mentioned. The adjust-
ment of the ply-tension 1is only to be accom-
plished by tentative methods, for different.fab-
rics, as they vary in thickness, strength, and
elasticity, require different degrees of streteh-
Ing to maintain sufficient and not too much
tension at and near the crease. If the tension
at the crease becomes greater than is needed
to malke 1t sharp,. mnooth, and even, then the
hinged tapering stretchers S S, I"l“':a. 10 and
11, should e turned from their [){)\ltlml of 11i-
action, where they lie parallel to theé base of
the plicater and behiud the area in which the
plies are tarned, with their thin ends toward
tne point of the plicater and between the sel-
vage of the ply and the Lack of the plicater,

uutll the path of the selvage is elong .Mul
enough to lessen sufficiently the tension on the
crease. This turning of the stretehers is ef-
fected by means of a &lmtt s, extending across
the base ot the plicater 11111 resting in bear-
ings in the side bars, I, one end of the shatt
l}emn provided mth a 11&11(1 wheel, &/, and Q
tuothul detent - wheel, 2, with a dutent 5%,

hinged to the bar I, 1{16‘ 11 which holds ﬁrml‘,
the shaft s in any 1)0%].’[1011 to which it may be
tarned by the hand-wheel. Near each end of
the shaft a small miter-wheel, s, is mounted,
which gears into corresponding miter-wheels
. Dach stretcher S is shaped like the smaller
section of a cone divided Dby a plane parallel
to the axis and about one-eighth of the diam-

eter therefrom, and lies with its flat side
The heel of

each stretcher, with its miter-wheel, turns on

against the back of the plicater.

a stoub pivot extending downward from the
back of the plicater. Thus constructed and
arranged, the stretchersimay be turned forw ard
uedrly pam]lel to the sides of the plicater, as

shown in Iigs. 10 and 11, or back beneath the -

shatt s, as Slmwu by dotted hnes 1n Iig. 10.

| This arrangement admits of the simultancous
ddjll“.tll]@l]t of both stretehers by a single

movement of the attendant of the machine.
I prefer to make the stretchers of cast-iron,

22, reduced to about one-half is
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hollowed out on the back to diminishthe weight
and polished where the cloth rubs on them.
The slopes produced by thinning off the edges

of the plicater on the back near the point are
continued up the inclination of the stretchers,

to produce the effect of almost any vari ation iu

the thickening of the edges of the plicater to- |

ward the base that eould in practice be re-
quired. -

Nummerous ways are available for thicken-

ing the edges of the plicater—as, forinstance,

removable tapering strips, as shown in Ing.

98; a compound edge expanding vertically, as
shown in Fig. 29; a movable margin on each-

o

edge of the plicater to expand and contract:
like o fan, to increase or lessen marginal ten-

sion on the ply, as.shown in-Fig. 30.
- When a webis to be so folded as to require
more than one pair of pliesto be'tutned,instead

of attaining that end by runuing the fabric
morethan oncetlirongh the same machineread-
justed properly after turning one pair of plies,
for turning the next pair a second plicater

with necessary accessories may be added to

the machine to receive the two-ply fabric-asit

leaves the first plicating mechanism and give
it an additional told. If required,.a third pli-
cater and accessories may be combined with

the second to receive the twice-folded fabric

direct from the second plicater and give it -a
third fold ; thence the fold made of from four

to eight plies, as the case may be, at a'single
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“rangement in many cases would be

operation would pass direct to the packaging-
machine and be rolled or folded up, without
relaxing the tension, into an- even and snug
parcel. Suelia triplicater and packager comn-
bined is shown in Fig. 16, W X Y, respective-
ly, being the folders and I’ the packager.
The plicaters € C C and side guides, L Ly,
are adjusted for folding a piece of fabric in the
manner represented by Figs. 21, 82, aud 23.

In this compound machine only the mechan-7
ism for making the initial fold requires-a feed-
table, and only that for making the final fold

requires traction-rolls, which, even in'it, may
be dispensed with by causing the packager to
draw all the cloth through the plicaters, as
shown in ihe drawimgs. - -

When the traction-rolls are dispensed with |

one or a pair of gunide-rolls will be required in
their place. In the drawingsone guide-roll1s

;l
cater and. at right angles to that which they

carry. The purpose of theserails 1s.to allow
the second plicater to be adjusted laterally to

FRRERR Y

shown, except in the first machine, W, of the

series, in which two are represented.

The traction-rolls could be converted 1nto
ouide-rolls by simply removing . the driving-
shaft with its wheel and pulley, and this ar-
| pnrreferabie
to the single roll. e

The plieaters of the three machines slrould
be placed on the same level, the base of each
succecding plicater being atb the side and par-
allel to the crease-line of that which immedi-
ately precedes it, to reeeive therefrom the 1s-
suing end of the partially-folded fabrice.

‘The secoud machine has its foot fitted like
thie tail-block of a lathe, to rest on ways a* @',

Fig. 16, on the base upon which the compound

- througl its foot.

machine is placed. These guide-rails are par-
allel to the crease-line of the preceding pli-

bring its crease-line into the plane of the crease
for the next ply it is required to turn on the
fabrie, which is always at right angles to the
fold-plane of the ply immediately preceding.
When the second machine, X, is thus adjusted

it is held in place by clamp-serews (>’ Pass-

ine through iis foot. |

The side guides, Ii L, of the plicater must be

adjusted to the width of the entering fabric

in its partially-folded - state and to guide ifin
the proper position fo direct it over the point
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of the plicater in theline of the conrse of the

fold next to bemade. |
A rounded bar or roll. z, to lessen friction,

| is placed across the base of each of the pli-
caters X and Y. _
1 ing earried through the plicater X, the second

The end of the fabrie be-

narrow ply is tarned, and the two margins

meet near the middle of the web, which, so
folded, is reduced to one-half of ity original
width, and is ready to entér the third phicater,
Y, to veeeive its final fold. |

The third plicatoris ranged at the side of the

second, as thé second was ranged at the side of

the first. Thesize of the third plicator 18 less

than thatofthesecond, asthesecondisiessthan

thatot the first, in the proportion thatthe width

oceupied by the fabrie has been reduced by the
suceessive folds, this plicater having only one-
halt the width of base of the first. The phea-
tor Y must be adjusted on its ways «f aF with
its crease-line in the same perpendicnlar plane
with the middle line of the twice-folded fabirie

issuing from the ¥econd plicater, and fastened:

in this position by the clamp-screws passing
The side guides, L I, ot the
third plicater being adjusted to the width ot

the twice-folded fabric and equidistant from

the crease-line, the end of the folded {abre is
now carrvied forward over the bar orroll 2, the
plicater, through its fold-guides and fraction
or guide rolls I, as the case may be, aud lor-
ward to the packager, to the eentral rod, p’, ot
which its end is eonnected, to be wound there-
on to form a cylindrical package. 'This coms-

pletes the plication of the fabric aund brings it

to thé point where the packaging is to begin.

When a web has been neatly and evenly

plicated lenothwise, and the creases of 1its

tfolds fixed, and its plies laid flat by the gripe
of the rolls & K, as it by a process of mang-
ling, it is highlyimportant that the eloth thus
plicated and smoothed, while under tension
by pressure, should, withont relaxation of the

‘tension, be at once and continvously with the
plication rolled or folded into a package, which
“then ean be made wore dense, even, and neat,

and a more p{fi‘ffucb anut desirable piece of-mer-
chandise, than if after plizature under tension

and subsequent compression . it were: suffered

to rest, relax its teusion, expand its bulk, and
change its shape before being packaged by a

Q0
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separate and subsequent operation. For these
and otherreasons Lhavecombined with my fold-
ing mechanism a packaging mechanism, s0
that the folded fabric will pasy from the folder

directly-into the packager, to be made up into:

a package as fast as folded.

I deem it unnecessary here to deseribe par-
ticularly my improvements in the mechanism
for making either ¢ylindrical or flattened pack-
ages, as they are the subject of claims by me
nnder another patent, applied tor January 15,
1880. It is sufiicient to say,in a general way,
that the packager, as repre hented in igs. 1
and 10, consists principally of a frame elLLtLd
uponh the same base with the plicater, having
two standards suitably conneeted and braced.
Near the top of each standard stout mandrels
or short shafts 4 « are arranged in suitable

- bearings to support the rod, board or other

20
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30
- to admit of its being withdrawn from the fin-
1shed package. - The cores should be provided

core for the package to be ‘rolled on. The
outer end of one of the mandrels carries 2
driving-pulley, which is driven by a belt from
any suitable motor.
fitted with a screw and hand-wheel for turn-
ing it in or out, to facilitate the insertion or
withdrawal of the rods, boards, or rolls on
which to wind the plicated fabric to form the
package.

In the drawings I have shown a rod, p’, t(}
wind the c¢loth on. This rod tapers sufficient} y

- with devices for holding the end of the fabric
- to prevent 1t from slipping while winding.
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When a lot of webs of equal width of any
fabricis to be folded, T prefer to stitch together
the ends of as nmny of them ays the feed-table
will hold at once, piled up in back-and-forth
plications, the last-end of the web, at the bot-
tom of the pile, being allowed to hang over the

for stitching it to the front end of a pile of an-
other like series of webs. Thus any number

of webs of one width may be connected and

i) thmuﬂh the machine without the neces-

sity of .stup]nnrr to perform the troublesome

operation of threading the end of each web
through the Stl‘GtCllbI‘b, guides, round the pli-
cater, through the fold-slot, and Letween the
traction-rolls, as would be necessary if each
web were separately entered and folded.
When the first web of such a conunected series

has reached its terminal fold in the package |

and brought up to the packager, the forward
end of the next web, the machinery is stopped
& moment to sever the conneetion of the two
webs, fasten the (*mnplered package, remove it
from the packager, place in the latter another
core, and attach thereto the forward end of
the next web, when the machinery is again

started, and the next web in ifs tarn packaged

as it 1ssnes from the folder.

I have deemed a horizontal position the
most convenicnt, both as respects construe-
tion and wor l-,.mn, tor the triangular plicater
for general use, and have therefore described
my folding-machines as organized with it in

The opposite mandrel is-

that posﬂsmn- but as the rovement of the

fabrie in my metllod of folding is poutwe and
constantly under conmdumble tension, with no
reaches unsupported long enongl to sag and
be flapped about by "a-pid-l_notion, while the
longest reaches are always under the gre
tension, the machine would ‘work efﬁclently
with -the plicater pointing either upward or
downward, if -the construction and organiza-
tion of’ th'e machine otherwise were ma,de to
wrresvon{l to such changed position and such

as to bring into operation the im proved devices -

and methods of operation which are the sub-
ject-matter of this specification.

The triangualar plicater might also be 1nade
imore acute “than ninety deﬂrees, and conse-
“quently of greater Ienntl: or it might be made

more obtube, and therefore shorter, but such

changes neeessarily require an increased area
of fa,brm to be placed at any g
the action. of plication, and require many
changes 1n the OI“gall-imtiou of the mechanism
with an increase in the bulk of the machine.
Such changes also change the strain upon the

fabric under plication, and especially increase

those which are unfavorabletoeven and smooth
folding, and such unfavorable changesincrease
1n a ratio far greater than the dcpartulo of
the angle of the plicater from ninety degrees—
the angle which I have discov u‘u_l_, to be the
best. While such changes would thas be detri-
mental and ander most ¢ircamstances inexpe-
dient, yet, combined with the improvements

‘which I bave herein deseribed, they wounld be

consistent with the production of a fairly effi-
cient, plicater that would save much labor and
do superior work by comparison with the best
methods -heretofore known; ‘bat I deem it un-

necessary to describe the construction and

mode of working these inferior arrangements,
as I have alrem’w de%mbed others which are
hetter.

‘When very ‘elmtio, heavy, wide, and not

very strong clothis to be plicated, the distance
between the edge of the plicater and the usnal
fold-guide mmay be so great that the margins
of the plies will sag &ud,ﬂa,p, or undulate, to a
degree that cannot be counteracted by mere
tension without subjecting the cloth to injuri-
ous strain. In such a case a positive support
for the ply, to prevent sagging, must be re-

atest
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sorted to by detaching the narrow fold-guides

most suitable for ordinary fabrics and replac-
ing them Dby the wing fold-guides shown in
Ifigs. b and 6. - This will keep up the margins
and make the plies ran steadily. The wings
d of these guides should be very smooth on the
surtace over which the cloth passes. They
may be made of sheet metal, or of smooth par-
allel rods stretching out, hlu., the teeth of a

comb, at 11ght .fmtrl(_,b from the fold-slot toward

the edges of the phmter The ends of therods
should be blunt and round.

The cloth might be measured and the meas-
ure registered apon it between the plicater and
the 1)61@1“1%1 by means of a machine whieh I
have invented for that purpose; but as I have
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and even fold, as upon this the aceuracy of

'is effected by aection
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described that machine in another patent, ap-

plied for January 15, 1880, it 13 unnecessary

3. The combination, with a pointed plicater,
C, of the fold-guides 1D D, the plicater being

to repeat that description here.

In order to plicate a web.pmperly its end | fold-guides

st be ontspread and threaded through the-
machine with skill and care to generate a troe

the subsequent plicature will largely depend;
hence it is of great importance that the con-
strinetion and arrangement of the parts of the
machine with which the attendant has more

' oonstrocted and arranged ‘with respect to ihe

the fabric from the converging edges of the

- vergence of those edges from and near their
‘apex than fromy those portions more remote
therefrom, substantially as described.

4. TThe combination of the plicater C with

immediately to deal in beginning the fold
should be such that the fabric cau be intro-
duced under the best conditions with little, 11
any, more difficalty and laborthan its improper
presentation wouald involve. To this ehd 1
have constructed the fold-guides iu such man-
ner that the slot between them in which the
opposite plies meet shall be open at one end

to admit of 1he convenient insertion and preper |

adjustment of the plies to form the fold. To
the sameend I have so constructed and mount-
ed the rolls B B that they can readily be sep-
arated Lo leave an unobstracted opening for
the safe and convenient insertion edgewise
between them of the end of the plicated web
coming from the fold-guides and adjasting the
same in the proper position between the rolls.
To this end, also, I have adapted the gradu-
ated scales and adjusting-screwsto the plicater
and side guides, that the machine may easily
be arranged for fabriesof difterent widths and
plicature. With the same object I have fitted
the tension
regulated friction-band, by means of which the
rension can be properly regulated without the
need of more skill or care than the ordinary
attendants of similar kinds of machinery are
.ccustomed to bestow.

The open end of the slot between the fold-
suides aund the open end of the space between

oy
the traction-rolls are labor-saving improve-

ments, and otherwise highly useful, but not |
-indispensable, as the machine would do good |

work if they were closed. 1 donot, therefore,
restrict myself to the use of either form, al-
thongh I prefer, and generally use, that which
is open. |

- What I claim 18— ~

1. The improvement in the art of plicating
fabries lengthwise of.the web In machines in
which a triangular plicater and a foldin o-guide
are employed, which consists In applying dif-
ferential tension lengthwise of the web 1o the
ortion of the fabric being formed into plies,
such tension increasing from the crease to-
ward the margins of the plies, substantially as
desecribed.

‘9. The combination of a plicater whose op-
posite sides eonverge at an angle of ninety
degrees, or thereabout, with fold-guides and
guide or traction rolls arran ged substantially

parallel to the plicater, whereby the plicature
upon & minimum area of

the web of fabric at any given time, substan-

~ $ially-as described.

| 9. The combination, with

and stretching roll with an easily- |

margin-stretchers S and means for adjusting
said stretehers, substantially as deseribed.

5 The combination of the plicater C with
fold-guides D D, arran oged near 1S back and
parallel thereto, substantially as deseribed.

6. The combination of the plicater C with
fold-guides D D, adapted to be adjusted to-
ward and from each other, substantially as de-
sceribed. |
7. The combination of the plicater C with
fold-cuides D D, adapted to be adjusted to-
ward and from the back of the plicater, sub-
stantially as described.

. & The combination of the plicater C and
guide-bars D D with traction-rolls E 1, the
auides and rolls being arranged substantially

| parallel to and immediately below the plicater,
and means for operating such rolls, substan- 93

tially as described. |
the plicater G, of

the fold-guides D D, provided with wings d d,
to support the plies of very elastic wide and
heavy fabrics against a tendency to bag and
tlap, between the edge of the plicater and the
fold-guides, substantially as deseribed.

side guides, L L, having arms [, with the ad-
justing-rod N, having a right-hand screw on
one end, a left-hand screw on the other end,
and corresponding nuts in the arms [ ] of the
onides, substantially as described.

11. The ecombination of the
stretching-bars H G with adjustable guides L
L, commmon to both, and means for adjusting
said guides simultaneocusly and by one opera-
tion, substantially as deseribed. .

12. The combination of the graduated plica-
| ter C and right and left hand screw-adjusting
rod N with the side guides, L L, adapted to be
. separately adjusted on the adjusting-rod, as

and from the crease-line,

seribed. | |
13. The combination of the graduated plica-

ter C with the gradunated feed-table M, having
‘side gnides, k, adapted to be adjusted on said
| table, substantially as described.

| 14 The combination of the plicater C with

substantially as de-

racilitate the threading of the fabrie through
| the slot between them in generating the length-
wise plicature, substantially as described.

| 15. The combination of the plicator C with
traction-rolls E B and mechanism whereby
they are adapted to be opened and shut and

10. The combination of the plicater G and

plicater C and

as described, whereby the path of 7o

tace of the plicater to the slot between the
fold-guides is shorter relatively to the con-
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well as simultaneously adjusted thereby toward
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fold-guides D D, anconnected at one end, to
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to seize and carry forward the folded fabric | by the ends of the webs in the intervals be-

with a graduated gripe, substantially as de-
scribed.

16. The combination of the plicater with
fold-guides, unconnected at one end, and trac-
tion or guide rolls, also unconnected at one
end, substantially as described.

17. The combination of a series of two or
more parallel plicaters. and their respective

accessories, made adjustable to each other, as

described, co-operating to turn a correspond-
g number of lengthwise folds in a web at
one operation, substantially as described.

18. The combination of a series of two or

more plicaters and their accessories, adapted
to be adjusted to each other, as described, and
co-operating to turn a corresponding number
of lengthwise pliesin a web, with a cross-folder

or packager, and driving mechanism for oper-

ating the whole, whereby at one operation the
web is multiplicated lengthwise and made into
a compact merchantable package, substan-
tially as described. 1

19. The improvement i1 the art of plicating
fabrics lengthwise of their webs and then cross-
folding them in machines in which a triangu-
lar plicater and fold-guides are employed,
which consists in uniting the webs to be pli-
cated In a series or chain, as described, and
applying to them an increasing tension at and
toward their margins as they pass over the

- sides of the plicater to the fold-guides, where-

tween the stitches or other means of joining
them may pass over the point of the plicater
without catching thereon, so that the plica-
ture may, as described, be initiated in all the
webs after the first automatically and their
lengthwise and cross folding may both be done
more evenly and with a saving of time and la-
bor, substantially as deseribed. | |
20. The combination of the feed-table 1M,
friction-bars H G, tension-roll I, and means by
which its resistance may be adjusted, side
guides, L L, and means for adjusting them,
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with the plicater C, fold-guides D D, traction-

rolls E K, and means for actudting said rolls,
substantially as described.

21. The combination, with mechanism for
outspreading the fabric preparatory to plica-
tion, a plicater, and fold-guides, constructed
substantially as- described, of mechanism for
applying substantially equal tension to the en-
tire web of fabric as the same is passing to the
plicater, whereby the said fabric is both pli-
cated lengthwise of the web and cross-folded
into a tight and even package automatically,
at a single operation and while subjected to
such.tension, substantially as described.

JOSEPH J. SCHOLFIELD.

Witnesses:
H. E. MASSON,
W. B. MASSON.
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