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LUTHER C. CROWELL, OF BROOKLYY, ASSIGNOR TO R. HOE
 FOLDING-MACHINE. - =
 SPECIFIGATION forming part of Lettars Patent Mo, 331,280, dated
B Application 81ed February 8, 1. Seriat No. 190,118, (o wodel.)

To all whom 5 may CONCETR: = L. - 1o the travel of the:central-portion:of the m

~ Beit known that 1, LurHER C. CROWELL, & terial’ for a: ‘distance. egualsto- one-hatfithe

eitizen of the United States, residing in ‘the | width of  the sheet “or-webz undergoingithe

city of Brooklyn, county of Kings, and State folding operation, and-that wheisthese sides:

5 of New York, bave invented certain new and | thus guided havesraveleda distance sufficiéntts
useftl Improvements in Folding-Machines, | to cause them to meet:eacli-oth itimay b
fuily described and represented in the follow- | ‘their- leading “edges) :th
ing specification.and the accompanyiog draw-: -folded together. -
_ings, forming 2 part of the same.: -~ - . - | Inithe folders:

to In said drawings, Figure 1 represents a} p‘ro,du'cing-‘ethis*ﬁl‘cn‘gi ]
front. elevation, and Fig. 2 a side elevation, | ternal guide:has: been : 80 formedia®ato afford =

e

‘of oneembodiment of the invention, the folder | turning-edges orside SEpports wotiverging/toic 7
being especially adapted to operate npon ma- | & common-point, said point: idetérminingithe; o
terial in web. form.- Fig. 3 represents the |- line of »t,herlon’giﬁudipﬁﬁfokbﬁ'Ehés‘e?s%d@fsﬁﬁpﬁ*?}
15 folded material as it appears when cut on.the |:ports or “turning-edges’aresso constitieted 876
line z, and Fig. 4the same asitappears:when- to- form with -gachi othier: angles @ rionsos
_ cat on the line y of Fig. 2. -Fig. 5 is aper-. degrees, but ‘in. all ‘cases ha
spective view representing ‘the ‘material as it | tend the’ paper:aud sappor
“appears while passing from. the primary 0 -::.nea‘rly_bheﬂv‘er.yflinésofffo Faiins
20 the secondary devices ‘of the folder. Fig.6 - of the external:turriers; whieh s¢ 6
represents a fronb elevation; snd Fig. Teside |upon -the: paper in‘the :opposite ditect
elevation, of the same. folder when supplied |:thab is, to: press-the gidesitogethersnd ¢
with threading-tapes. Fig.8 is a perspective |:the folding.: These devices inay L Brfor
view of the folder, one of the threading-tapes |:said to operate:to-change theodi fontof
25 being omitted. Fig. 9 represents a frontiele-|: B8 eumoving ! inateris
vation, and Fig.:1).a side elevation; of: the ¢
folder supplied with ‘tapes; to adapt it toop-|
erate upon material in the formy of short-de- |
tached sheets.  Fig. 31 is'a'section thereof:on -
30 the line y of Fig. 9, and Fig. 1218 a sectional | p ) ‘
elevation on the linex.of “Fig.10. Fig: 13 ence of all that-portion of t
represents & front elevation, and Fig. 143 i‘changin'gfit;s=c1iréct.‘i0p~ifro
side elevation, of the folder when eomposed .| folded ‘condition whichrit ‘has al
of bars and plates or of skeleton form. = - by lapping: its sides ‘yogetliery bence” 1 i
35 The present;-i;n_provements relate to that | be observedthab the paper fitist take’
class of folding ‘mechanisms which operate to|: directions’ of travel that fornvd
impart a longitudinal fold to material passed:} (the folding-poins, ) wiich!®
through them on.the ran, and ‘more particu- fined, and theréfore requirean: b
larly to such asconsist of an internal guide or of the material; ‘which-th
4o former having angular guiding-surfaces* and | ency to break or’biickle &
co-operating external turners, by passing be- -In order to-accomplis
tween which the materisl has its sides gradu- | ing ab a high'raté o
ally carried toward each other and finally | or wrinkling the mater
lapped together, so as to be doubled or folded | forming point; especial
45 longitudinally. el AR R “or ¢ pli
In the operation of folding paper or other necessary’ to” constr
material . on the run (say, upon “a “central’] folder'with gr
Tine) it will be understood that the oppasite -relation to each othi

»Edjtse then
o

idjist vhen in
o v , tion to-each oLher €t adcuracy; ¥
gides of the material' will havg?t‘d be guided | thus incurring @10sS 0 aH@ yavolving ¥

so toward each other in a direction at an angle | expense. ' 100
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The object of the present invention is to
accomplish the longitudinal folding of fabrics
on the run by means of: internal guides and
co-operating - external turners, which may be
rapidly madeand quickly adjusted in working
order without necessitating great aceuracy of
construction, nicety of adjustment, or any
considerable expense. . : - o '

Stated broadly, the invention may be said-

to consist in a longitudinal folder composed
of an internal guide, external turners set a
distance apart, and afold-laying device, these
parts being so arranged as to divide the fold-
ing operatiominto two parts. The first part
consists in conforming the material by guiding
or bending ‘the sides of the ‘web toward each
other nutil the major part or portion of the
sides (considered on a transverse line or width-

~ wise) are parallel or substantially. parallel

20

25

30

without being brought into' contaet. This
causes the central part of the materia] (or that

portion connecting said sides at right angles:

to the line of their parallelism) to lis or be
bentsubstantially at. a right angle to said sides,
and it is the distending or bringing of this
central portion into alignment with the said
side portions, and at the same time bringing
the side portions together,whereby the folding
is completed, that constitutes the second part
of the operation. In this second part of the
operation the leading edge of the material is
directed onward from the devices which per-
form the first part to the fold-laying device,
at the proper angles to ulti mately lay the sides
of the material together or bring them into
folded contact. It is to be understood that by

. this method of operation the devices which

40

5

50

55
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perform the first part are designed not only
to 30 deflect the sides of the material as to
bring the major portions of them into position
parallel with each other, bat to externally
maintain or support their greatest widthwise
portion while they sre being lapped together
or bronght into contact to complete the folding:
operation by the devices of the second part.
This widthwise support for the greater portion.
of the sides is afforded by the tucrners that bear
externally upon said sides in a direction paral-

Jel to each other and approximately at right

angles to the direction at which the material
leaves them; but the central portion of the
material connecting the sides has no width-
wise support beyond the point lying between
said external turners, (or devices of the first
part,) as it is last supported on the line be-
tween said turners, where it leaves the inter-
.nal guide in changing its- plane of travel in
being transformed from-a flat to a folded con-
ditien, which line-of support is a transverse

or widthwise bearing or guide afforded by the

internal guide and equal in length to dimen-

sions slightly less than the Space between the.

external tarners. It will now be understood
that during this last part of the operation the
forming of the line of 16ngitudinal folding may
be aided by a metallic creasing-edge when s
two or three ply fabric is being Inanipulated,

However, as the secondary or fold-laying de.
vicesimply presses the sides of the material to-
gether, and itslineof contact npon the material
widthwise i$ parallel with that of the external
turners of the primary devices, the creasing-

edge will simply act to guide or bend outward
the slack portion of the material wheneversuch

slack is produced by the sides. being brought:
' into contaet in passing from the external turn-

ers tothe said fold-laying or secondary device,
In thus acting upon the material it will be
found that its widthwise support by the exter-
nzl turners is sufficient to resist any pressiure
the creasing-edge may exert, and hence will
prevent the latter from rupturing or distort-
ing the material being folded, In practice,
however, it will be found that the elasticity of
single-ply material.is,suiﬁcient_m enable the
accomplishment of the folding operation with-

out theaid ofa ‘‘creasing-edge.’”” Thus when

the sides of the material have been brought
together -and the line of fold: once - formed,
the whole tendency of that part-of the mate-
rial that extends from the Ppoint of said fold
‘hack to the transverse line of support which

.the central part of the material has’ between

the exterpal turners will be to bend or turn
outward, and hence will naturally take the
course that most perfectly conduces to the
smooth formation of the creased line of fold.
It will also be found in practice.that any un-
even strain which may have been caused (by

reason of any slight inacenracy of adjustment)

to either side of the material in its P e
through the primary devices, whereby its ma.
Jor portion is conformed or converted from
a single plune to two parallel planes width-
wise, will be compensated for in the central
portion of the material, which will adjust itself
evenly and without causing wrinklesor other
distortion when free from contact with guides,
as it is while passing from the brimary to the
secondary devices.

Other featuresof the invention will befound
in the gombination, with the internal guide
and external turners, of a fold-laying device;
also, & fold-creasing device interposed between
the former and the latter. -

The invention algo includes a construection
of the internal guide, whereby it is provided
with acontinnoussurface between its guiding-
edges and also beyond them.

It also consists in the combination, with the
continuous-surfaced internal guide, of carry-
ing tapes, whereby the leading in or threading
of the end of a web is effected. -

The invention comprehends the combina-
tion, with the internal guide,of carrying-tapes,
whereby the folder is best adapted to the
manipuiation of detached sheets.

The invention also includes the combinations
of parts, hereinafter t60 fallyset forth to need
preliminary description. .

‘Referring now to the drawings for an un.
dérstanding of the many embodiments of the
invention embraced herein, and first consid-
ering the simpler or continuous-sarface form
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of the internal gnide shown in Figs. 1 and 2,
it will be found that the primary part of the’
folder, or what hasbeentermed the ¢ ipternal
guide” or ‘‘conformator,” is provided with
two guiding or supporting edges or surfaces,
21 41, that are diametrically opposed, but ex-
tend forward in converging directions. In-
stead of meeting at a common point, as in
faymer constractions, they terminate a con-
giderable distance apart, and areunited trans-
‘yersely by a guidiog-surface, 81. The -guid-
ing surfaces or edges 21 41 support, respect:
-jvely, the major part of each side of the ma-
terial undergoing folding while the guiding-
surface 81 supports the central portion,or that
part connecting the sides. These converging
angular guiding surfaces or edges.21 41 form
the guiding edges or surfaces over which the
material is bent to bring its sides toward each
éther or intoa condition of parallelism,where-
by the greater portion of their diversionfrom
one plane into parallel positions, consid
widthwise, is accomplished, and their far-
ther mutual approach

to a condition of con-
tact necessary in folding may be most readily
effected, and the transverse guiding-surface
81 acts as the support for the central portion
of the material that forms in the primary
part of the folder the small widthwise por-
tion that has ultimately to be changed in its
position to complete the folding. The exter-

pal turpers, 22 44, are of the same geperal |
structure as in former construetions; but in-

stead of being placed in such relation to the
internal guide as to complete the folding op-
eration in congection with if, they.are set a
distance apart with their centers opposite, or
nearly so,to the line of thetransverse guiding
and therefore operate with
the internal guide only to perform what -has

been described as the primary or first part of |

the folding operation——that is, conform the
material into the shape shown by the dia-
gran of Fig. 3. : '

The fold-laying device is shown as consist-
ing of a roller, as 50, (it might be two, as b0
60,) the function of which is to lay the sides
of the material together, as appears- by the
diagram, Fig. 4. 1f the contact of the sides of
the material is to be effected Ly straining the
material over one surface, as appears by the
direction given.it ground roller 50 in Fig. 1,
the roller 60 may obviously be omitted; bat
if the material isto continue astraight onward

course, the two rollers 50 60 will properly.

confine the two sides and safficiedtly crease
the fold-line without compressing the gides

* together, which latter is objectionable when

freshly-printed paper is operated upon. A
suitable number of pulleys on. a shaft would of

- course be the equivalent for each of these roll-

65

ers, and although desirable thatthe fold-laying

deviee shall rotate, it is perfectly practicable

to use a bar or bars for the purpose. It is
thiereforetobeunderstood that the term tfold-
laying device’” whenever used is to mean one
or two such rollers, or their equivalent pul-

leys, or one or two stationary turting-sur-
faces.  The function of this fold-laying device
may be.further explained to be to lay the op-
positesides of the material together by stretch-
ing them respectively from their somewhat
wide separation or parallelism where 'they
leave the external turners, 22 44, and the in-
ternal guide to a condition of contact when
they pass the fold-laying device, between which

- gets of devicesthe material (in the embodiment

70

75

under consideration) is free from contact with -

 either an internal or an external device, and

may therefore adjust itself 80 as to produce a

perfectly-smooth fold in passing the fold-lay-

ing.device. v
In the structure shown in Figs. I ana 2 the

conformator or internal guide is shown as

constructed from a sheet-metal plate bent into
shape. . It is thus given a form that produces:
the angular-converging guiding surfaces or
edges 21 41 and the transverseguiding-surface
81, all of which are aunited by a body-plate, 20,

“that provides a base, 19, at least as long as g0

the material to be folded is wide. From' the
gniding edges or surfaces 21 41 the plate is

8s

bént; at approximately right angles and forms

gides 40, the conformator thus affording a con-
tinuous bearing-surface widthwise for the ma-
terial up to the point where the material passes
over the external turners. The plate is also
extended beyond the gviding surface or edge
81, and itsadvanced portionis bent downward,
as ia shown in Fig. 2, 80 as to form a nose, 75,
that is removed from the pathway of ‘the pa-
per, or, in other words. fors a rounded sur-

face that will enable the material to run

smoothly over it; but neither this extension
nor the provision of the body 20-or sides 40
are requisite, as will hereinafter appear, al-
though they form a support on which the ma-
terial may smoothly lie,and over which it may
evenly run, and also protect it from being
broken by accidental or other coutact of bodies
with it. Theé internal guide may be séeured
by common means in an appropriate position

‘to receive the material to be folded, the angle

shown being a convenient one, and the exter-
nal turners, 22 24, and fold-laying device will
be suitably fixed to rofiite or not, as the case

‘may be. No frame-work or hearings for fhem

are shown, as that may be readily constructed
by an ordinary mechanie. - ) '
" For a more convenient undérstanding of the
operation of this folding mechanism the ma-
terial will be followed in its course through

95

108

110

115

120

the same. .1t is spread widthwise over-the .

base 19, and moved forward over the con-

formator or internal guide. Asits leadingedge’

travels onward,. the sides A B of the material
will be bent over the guiding-edges 21 41,and
form angular bends drooping beyond them,
which 'angular bends will progressively .in-
crease in extent and in their approach toward

125

130

each other as their leading edge advances .

toward the external throers, 22 44. As the
leading edge reaches the said turners 22 44,
the major portions of thesides of the material,
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-considered widthwise, will .have traveled
toward each other and been diverted from g
straight line and conformed, as shown in the

- diagram, Fig. 3, s0 as to be parallel, which

5 parallelisid is the relative ‘position that that
portion of them will occupy when ultimately
lapped or folded, although ‘the sides will be
close together, as. in gdlagra.n'l, Fig. 4. The |the material (it may be the base-line 19) and

. central portion,C;of the material uniting thege - ran in contact with the body 20 of the con- 75 '
-10 parallel portionsof thesides is stretched across’| f it ing i

* the guiding-edge 81, and thus constitutes a |
comparatively small portion of the material

‘remaining to be bent out or distended and
-added in equal parts as extensions of the par-
-15 allel gides fo accomplish the lapping thereof
" and complete the folding -operation, From
this position the material is carried forward,
and the leading edges of its sides are laid to-

- gether by being passed between the fold-lay-

20 ing devices 50 00, or bent around one of them.
This (see Fig. 5). causes the parallel portions
of the material fo converge from their sepa- -
rated position at the external turners at an- |1
gles that unite at the fold - laying device,

25 and the said central portion to progressively

- decrease its widthwise extent from the, edge
81, where it leaves the internal guide, to the
fold-creasing point a, where its dimensions

- are lost. The entiresides A B of the material

30 are thus lapped together and the longitudinal
folding completed. In this operation the said

.central portion,C, has been gradually distend.-
ed.or straightened out,80 as to lie parallel with

- the adjacent sides (asin Fig. 4)in passing from

35: theinternal guide to the fo} -layingdevice;and

.since the said central portion of the materia)

-i8 unconfined between said deviceés it is con-

. sequently free to move in all directions, and
hence may accommodate itself to the taking

40 up of any slackness,and to compensate for any
straiging, and thus secure the formation of a
perfect and regular folded line, and, prevent- -
ing any buckling of the material near such
folded line, will therefore engble the sides to

45 lie smoothly together.’ '

In Figs. 6 t0 8 the internal guide, having
the continuous surface formation constituted
by a bent metal plate that provides the guid-
.ing surfaces or edges 21 41, united by a body-

50 plate, 20, and having side plates 40, is shown
as provided with a tapering guide that extends
from the external turners, 23 44, to and termi-
hates near the poinf; where the ptwosides of the

. material are lapped together in passing over

55 one or between both of the fold-laying devices
5060. The body-plate 20 and the side plates 40
are continued to form said tapering guides by
an elongated top plate, 30, and side plates 70,
extending at right angles therefrom, This ta-

6o pering guide simply acts to brevent the paper
from being distorted, broken, or misdirected
by external force—as by accidental blows or
ctuarrents of air—and though advantageons in
these respects forms no essential part of the

65 devices necessary to perform the folding oper-
ation; butits extremity performs the fanetion

ed to, and hereinafter explained,

A longitudinal folder will be best adapted
to the threading of the material in the condi. 70
tion of a long sheet or web by providing it
with leading-tapes 26 27, the latter being a
set that extend from the source of supply of

of the fold-oreasing devicg, here(il nbefore allud;

pulley, 28, hung beneath said body 20. The -
ipper tape, 26, extends parallel with the tape .
27 and as far as the pulley 28 in contact with 8o
said tape; but from this point said tape 26 ex-
tends for a distance in contact"with the top

‘| plate 30 of the tapering guide, and returns
over a pulley, 29, to another returning-pulley. .
(Not shown,) Such tapes, nipping the mate- Rs
rial between them, will operate to carry the '

aying devices 60 50, which, if rollers, will
continue the feed; but this tape 26 need not 92
bear upon the material beyond the guiding-
edge 81, as is exampled in Fig, 14, ]
Ifthe apparatus is to fold long webs, the fold-
laying device may be a roller, 50 or 60, or a
rigid bar, preferably with rounded edge; but g5
in the use of a single device, of course, a pair
of nipping feeding - rollers will have to be
placed in advance of the fold-laying device to
insure the onward travel of the web, In the
case of short sheets it will be desirable to use 100
the rollers 50 60 as fold-laying devices, since -
they will also operate as feeding devices.
: The internal guide in Figs. 6 and 7 is shown
a8 supported by arms 25, that are bolted to
cross-bars 31 of a frame-work, and the pulley 103
28 is shown with a shaft Jjournaled in knees 24,
secured to the internal gnide. The Jballey 29
will be supported ip an arm properly secared
to.some part of the frame-work in a common
manner, . _ Ito
The function of the tapes 27 26 (the latter .
being omitted for clearness of illustration in
Fig. 8) is to nip the central portion of the web
introduced into the folder, and thus sid in
carrying its leading edge onward, thereby fa- 115
cilitating the operation of threading the ap-
paratus, as well as facilitating its onward travel
during the folding operation. - )
In practiceit hassometimes been found that
the formation of a longitudinal fold by passing 120
a web or sheets over an internal gnide, where-
by the sides of the sheet or web are brought
together, causes thecentral part of the web or
sheets, whilestretched in a true plane between
the guiding or turning edges or surfaces 21 41, 125
have a tendency to wrinkle, to overcome
which and insure g carrying hold between the -
upper and lower tapes I have provided the
internal guide with a centrally-raised surface,
80.. (SeeFigs. 9, 11,12.) Thisraised portion 130
may-be formed by a solid portion of the plaie
20, 88 in said .Bgures; or it may be formed,



331,280 ' 5

where the guiding edges or surfaces 21 41 are

not connected by a continnous surface, a8 20,

by raising the path of travel of the central
tapes or by a simple bar, the function to be
rformed being the raising of the central por-

fion of the web or sheet, so that it shall travel

in a plane slightly higher than that in which
the major portion of the opposite sides of the
web or sheets travel. In practice, however,

10 it has been found that a number of tapes ar-
ranged to support the web ab various points

- of its width greatly facilitate the travel of the
web, and where it is printed npon prevents its
freshly-printed surfaces from being smirched.

15 In Figs. 9, 10, and 12 these under tapes con-
sist, in part, of a central pair, (marked 27,)
which, aithough duplex, are in effect but a
_duplication of the tapes 27, shown in the pre-
ceding figures and in Figs. 13 and 14, a8 are

20 their pulleys 28. Their companion tapes 33
34 35 36 are arranged ab proper points to un-
derlie the web and support it throughout its
width, and they run, respectively, over ul-
leys 46, 47, 48, and 49, that are journaled in

25 hangers which depend from the under side of
the plate 20. In conuection with these tapes

it is desirable to use a pair, 26, (shown in dot-
ted lines in Fig. 9,) running over pulleys 29,
and operating, as does the tape 26 in ¥ig. 6,

_ 30 to insure a perfect run. The tapes 33.34 35

_ 36 may be more or less in number, according
to circumstances. , '

In Fig. 12 the guiding edges or surfaces 21

41 are shown as formed of a thick body, made

35 continuous with the connecting-body 20 by

casting. Practically it is preferable to form

these guiding-surfaces 21 41 of metal bars,and

to make the body 20 of sheet metal. Both

may, however, be made of wood, or the for-

40 mer of metal and the latter of wood. What-

ever the material may be, the raised portion

80 may Ve integral with the body 20 or ap-

- plied separately, and jt should vanish as the

guide 81 is approached and at its rear end, as

* 45 shown in Figs. 9 and 11, thus forming a bear-

ing that is slightly curved longitudinally. -

1o Figs. 9 and 10 (and also in the case of
the structures -shown in Figs. 1 and 12) the
top plate or body 20 of the internal guide is

so shown as terminating just inadvance of aline
drawn through the centers of the .external
turners, 22 44, and its extremity or nose shoul

be turned down, as hereinbefore explained.

- The top plate of the tapering’ganide or exten-
55 sion betweensaid turnersand the fold-forming
devices is also omitted, asare the side plates,
40and 70. In placeof said side plates, 40 and
70, a number of flat bars, 53 54 55, duplicated
-on opposite sides, (see Figs. 9, 10, and 12,) are
6o provided. Theside bars 53 54 simply steady
and prevent displacement of the sides A. B of

. thematerial,and the bars 55 form the creasing-
edge, rereinbefore alluded to,but particularly
hereinafter explained. Theseside bargarese-

65 cured to a rod, 68, that supporis the pulleys 28

and also the forward end of the internal guide,
god is attached at its rear end to the frame

69 by means of nuts, as appears in Fig. 10.
AN of these bars may be omitted, yet they
serve, a8 do the side plates, 40 and 70, to pre- 70
vent interference with the proper run of the
material to the fold-completing devices 50 60.
The front bars, 55, like the side plates 70
and the top plate 30, are inclined outward,
a8 appears in Fig. 10, 50 as _to follow the line 75
assumed by the material asits sides approach
each other in the formation of the fold.
" In the folding-of short sheetsit is necessary '
to provide sufficient tapes to guide the lead- _
ing edge forward and to compel the sides of 8o
each sheet to bend over the guiding-surfaces
91 41, and pass over the inside surface of the
external tarners, 22 44; and it is now to be
remarked that although these outside tapes
are aloneshown in Figs. 13 and 14, it is tobe 85
anderstood that they may be applied to any -
of the other constructions of folder herein
desacribed, or to any equivalent constraction.

It hasbeen intimated that the internal guide
is essentially formed of the guiding surfaces go
or edges 21 41. A practical embodiment of
the folder having such an internal guide is
ghown in Figs. 13 and 14, which will now be
described. These guides cousist of bars 21
41, joined together at their converging ends 95
by a head, 51, snd supported at their diverg-
ing ends by a base bar or rod, 61, which bar
or rod and the bar gr rod 68 are supported
from a suitable frame:work of the machine.

The base 19 of the internal guide finds its 700

equivalent in the pulleys 99. In this embodi-
ment the side bars 55 and sides plates 70 and
top plate 30, forming an extension of what
has been called the ‘iconformator,’”’ haveas - .
an equivalent protection device a central 10§
plate, 66, that extends from the head 51, and
projects angularly forwayd nearly to the nip-
ping or central point between the fold-lay-
ing. devices 50 60, and forms a fold-creasing
device. It is preferably pivoted, as at 6, in 110
the head 51, it being considerably pressed
outward by the spring 7. .
The under tapes and their pulleys shown
and described with reference to the construc-
tion shown in Figs. 6,7, 9, and 10 are em- 11§
bodied herein, as is shown by the letters of

‘reference repeated in these figures, the pulleys

46, 47, 48, and 49 being shown as mounted in

d | hangers supported by the rod 61. Of the

outside tapes shown, the central one, 26, like 120 ..
its counterpart in the other figures, runs in
contact or co-operation with the under tape,

27, and returns ‘over a pulley, 29, in this in-
stance mounted in a hanger, 59, adjustably
supported on a shaft, 57, (see Fig. 14,) and 125
in this case the rear returning-pulley, 58, is
also shown. (See Fig. 13.) The remaining
upper tapes, 11 13, are arrapged as fol- -
lows: The tapes 11, duplicated on opposite
sides of the center, respectively co-operating 130
with the tapes 33 36, (see Figs. 9, 10, and
12,) run from pulleys 15, pass over pulleys

99, from which they are stretched in con-
tact with the said tapes 33 36, run over the
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44, and, returning around the fold laying or
completing devices 60 50, pass over pulleys 71
and 72 to the pulleys 15. The tapes 13, in
like manner duplicated on opposite sides of
the center, respectively co-operating with the
tapes 34 35,ran from pulleys 16, pass over pul-
leys 99, from which they arestrétched in con-
tact with the said tapes'34 35, run over the

- o guiding-edges 21 41, over the external turners

22 44, and return over the fold-completing
devices 60 50, and pass over the pulleys 73 74

" .to the pulleys 16. .
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* the folder, or by running in a groove in the
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. With any one of the structures of this folder
there may be combined a slitter, 175. (See
Figs. 10and 14.) It is preferably mounted in
an adjustable arm extending from the rod 57,
but may be hung in any approved manner, 8o
as to slit the material when partially folded,
being made to cut upon a bearing-surface upon

folder, as may be preferred. :
The creasing device,which has hereinbefore
bzen spoken of as constituted by the plates
70, united by a top
7, and 8, by the plates 55, as in Figs. 9; 10,
and 12, and by the elastically-seated DPlate 66,
-asin Figs, 13and 14, simply extendsits forward
end to the place where the fold a should be
regularly formed, and, especially with two. or

‘more plies of material, is usefal not only to
" aid the formation of such fold,

but by the up-
per edge of its body operating to prevent the
central portion, C, of the material from sag-
ging down,and thus inducing wrinkling. Any
of these forms of a structure performing
equivalent fanctious will be embruced by this
branch of the improvements. -

It has been said that the angular guiding-
edges 21 41 are’ essentials, and it has been
stated that the guiding-edge 81 of the internal
guide forms a bearing-surface upon which the
central portion, C, of the material rests for a
support as it leaves the internal guide. This
guiding-edge 81 is especially useful, and while
16 i8 to be remarked that.it may be a straight
line or slightly curved, it is to be observed
that it may beé omitted without affecting the
efficiency of the folder. Thug, instead of the
internal guide being constructed so as to pro-
vide this guide at orneara line drawn through-
the centers of the turners %2 44, its surface
may be depressed or cut away at that point,
and the last bearing of the central portion, C,

.of the material be found on'some line, either

straight or curved, and positioned some dis-
tance to the rear of said turners, or in the case
of the structure of the guiding-edges 21 41,
(shown in Fig. 13,) 'be constituted solely by

thesupport they afford, when extended to have )

contact with the material up tothe point where
the major portion of its sides' A B naturally
leaves them in being stretched over the exter-
nal turners, 22 44,

Variations of the angular relation of the
fold-laying ‘device with respect to the internal
guidemay be made and the present inventions

guiding-'e‘dges 21 41, over external turners, 22.
3

plate, 30, as in Figs. 6,

"be involved—s‘uch, for instance, as are con-
tained in the following United States Letters
-Patent, viz: No. 233,997, dated November 2,
1880; No. 240,235, dated April 19, 1881; No.
259,979, dated June 20, 1882, and No. 276,672,
dated May 1, 1883,

The angular guiding surfaces or edges 21 41
may sometimes be omitted when handling
‘paper or cloth in the web, but in that case the
guiding-edge 81 will be retained. In some
instances the turners 22 44 may.vary from
parallelism and occupy coequal angles of di-
‘vergence from a central line.

The spring-seated fold-creasing device may
be combined with any of the forms of longi-
tudinal folders illustrated in the aforesaid
patents. : .

In all of the forms shown and described
the external turners, 22 44, and the fold com-
Pleting or laying deyices 50 60, are shown as
arranged in a horizontal position, and the
turnisg or guiding edges 21 41 ag arranged at
-an angle of about forty-five degrees thereto,
and this is the preferred: arrangement. The
external turners and the fold-completing de-

vice may, however, be arraoged in a different
position, and the angle of the guiding-edges
of the intérnal guide may be varied widely
without departing from the invention,

What I claim is— )

1. A longitudinal folder consisting  of an
internal guide, two external turners set a dis-
tance apart, and a fold-laying device, substan-
tially as described. v

2. Ina longitudinal folder,the combination,
with an internal guide, of two external turners
set a distance apart, whereby the major por-
tions of the sides of the material, considered
widthwise, are brought into parallel posi -
tions, but not into contact, substantially as
described. .

3. A longitudinal folder : consisting of an
internal guide having converging guiding
edges or surfaces
turners set a distance apart, and a fold-laying
device, substantially as described.

4. Ina longitudinal folder,the combination,
with an internal guide having converging
guiding edges or surfaces that do not meet, of
co-operating external turners set a distance
apart, whereby the major portions of the sides
of the material, considered widthwise, are
brought into parallel positions, substantially
a8 described. ] ,

5. A longitudinal folder consisting of an
internal guide having converging guiding
edges or surfaces that do not meet and a
guiding-surface, as 81, connecting the same,
externul turners, and a
substantially as described.

6. Inalongitudinal folder, the combination,
with an internal gnide baving two converging
guiding edges or surfaces that do not meet
and a guiding-surface, as 81, connecting the
same, of external turners, whereby the major
portions of the sides of the material, consid-

ered widthwise, are brought into and sup-
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as described. 7
7. Inalongitudinal folder, the combination,
with external turners set a distance apart,

-and by which the major portions of the sides
of the material, considered widthwise, are.

brought into and supported in" parallel posi-
tions, bubt not in contact, of a cross-support,
as 81, between said turners for the central
portion of the material, and a fold-laying de-
vice for distending the central portion of the
material and bringing the sides into contact
to complete the folding, substantially as de-
seribed.

8. The combination, with external turners

set a distance apart, of a fold-laying device
and a fold-creasing device, substantially as de-
seribed. .

9. The combination, with an internal guide

and external turners operating to support the-

major portions of the sides of the material,
considered widthwise, in parallel positions,
but not in contact, of a fold-laying deviee op-

; erating to bring said sides together, and a
fold-creasing device for distending the central

portion of the material and aiding the forma-
tion of the fold-line, substantially as described.

10. The combination, with an internal gunide
having converging guiding surfaces or edges
and a guiding surface or edge, as 81, connect-
ing thesame, of external turners, a fold-laying
device, and a fold-creasing deviee, substan-
tially as described.

- 11. A longitudinal folder consisting of the’

combination, with an internal guide composed

of a sheet or plate that provides the converg-.

ing guiding edges or surfaces 2141 and a sup-
porting-body, 20, of external turners, 22, 44,
set a distance apart, substantially as described;

12. A longitudinal folder consisting of the
combination, with an internal guide composed
of a sheet or plate that provides the converg-
ing guiding edges or surfaces 21 41 and sup-
porting-sides 40, of external turners,22 44, set

a distance apart, substantially as described.

13. A longitudinal folder consisting of the
combination, with an internal guide composed
of a sheet or plate that provides the converg-
ing guiding edges or surfaces 21 41, support-

ing-body 20,and sides 40, of external turners, |

22 44, set a distance apart, substantially as
described. )

14. A longitudinal folder consisting of the
combination, with an internal guide composed
of a sheet or plate that provides the guiding
edges or surfaces 21 41'81 and a supporting-
body, 20, of external turners, 22 44, substan-
tially as deseribed.

15. A longitudinal folder consisting of the
combination, with an internal guide composed
of a sheet or plate that provides the guiding

edges or surfaces 21 41 81 and supporting-.

sides 40, of external turners, 22 44, substan-
tially as deseribed. . v .

16. A longitudinal folder, consisting of the
combination, with an internal guide composed

‘ported in parallel positions and the central | of a sheet or plate that provides the gniding
portion at right angles thereto, substantially

edges or surfaces 21 41 81,a supporting-body,
20, and sides 40, of external turners, 22 44,
substantially as described.

17. A longitudinal folder consisting of the.

combination, with an internal gnide composed
of a sheet or plate that provides the converg-
ing guiding edges or surfaces 21 41 and a sup-
porting-body, 20, of external turners; 22 44,
seb a distance apart, and a fold-laying device,
substantially as deseribed.

70 -

18. A longitudinal folder consisting of the -

combination, with an internal guide composed
of a sheet or plate that provides the converg-

1 ing guiding edges or surfaces 21 41 and sup-

porting-sides 40, of external turners, 22 44,
and a fold-laying device, substantially as de-
scribed. » -

19. A longitudinal folder consisting of the
combination, with an internal guide composed
of a sheet or plate that provides the converg-
ing guiding edges or surfaces 21 41 and sup-
porting body 20 and sides 40, of external

turners, 22 41, and a fold-laying device, sub-

stantiaily as described.

20. A longitudinal folder consisting of the
combination, with an internal guide composed
of a sheet or plate that provides the guiding
edges or surfaces 21 41 81 and a supporting-
body, 20,.0f external turners, 22 44, and a fold-
laying device, substantially as deseribed.

21. A longitudinal folder consisting of the
cowbination, with an internal guide composed
of a sheet or plate that provides the guiding
edges -or surfaces 21 41 81 and supporting-

-sides 40, of external turners, 22 44, and a fold-

laying device, substantially as described.
22. A longitundinal folder consisting of the

combination, with an internal guide composed

2o
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of a sheet or plate that provides the guiding

-edges or sarfaces 21 41 81, a supporting-body,

20, and sides 40, of external turners, 22 44,
and a fold-laying device, substantially as de-
seribed.

23. A longitudinal folder consisting of the"

combination, with an internal guidé composed
of a sheet or plate that provides the eonverg-
ing guiding edges or surfaces 21 41 and a sup-
porting-body, 20, of external turners, 22 44,
and a fold-creaser, substantially as described.

24. A longitudinal folder consisting of the
combination, with an internal guide composed
of a sheet or plate that provides the converg-
ing guiding edges or surfaces 21 41 and sup-
porting-sides 40, of external turners, 22 44,
and a fold-creaser, substantially as described.

25. A longitudinal folder consisting of the
combination, with an internal guide composed
of a sheet or plate that provides the converg-
ing guiding edges or surfaces 21 41 and sup-
porting-body 20 and sides 40, of external turn-
ers, 22 44, and a fold-creaser, substantially as
described. :

26. A longitudinal folder consisting of the
combination, with an internal guide composed
of a sheet or plate that provides the gniding
edges or surfaces 21 41 81 and a supporting-

110
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body, 20, of external turners, 22 44, and a fold-
creaser, substantially as deseribed.

27. A longitudinal folder consisting of the
combination, with an internal guide composed

of a sheet or plate that provides the guiding -

edges or surfaces 21 41 81 and supporting-
sides 40, of external turners, 22 44, and a fold-
creaser, substantially as described.

28. A longitudinal folder consisting of the
combination, with an internal guide composed
of a sheet or plate that provides-the guiding
edges or surfaces 21 41 81, a supporting-body,
20, and sides 40, of external turners, 22 44,
and a fold-creaser, substantially as described.

29. A longitudinal folder consisting of the
combination, with an internal guide composed
of a sheet or plate that provides the converg-
ing guiding edges or surfaces 21 41 and a
supporting-body, 20,of external turners, 22 44,
and a fold-laying device and a fold-creaser,
substantially as described.

30. A longitudinal folder consisting of the
combination, with an internal guide composed
of a sheet or plate that provides the converg-
ing guiding edges or surfaces 21 41 and sup-
porting-sides 40, of external turners, 22 44,
and a fold-laying device and fold - creaser,
substantially as described.

31. A longitudinal folder consisting of the
combination, with an internal guide composed
of a sheet or plate that provides the converg-
ing guiding edges or surfaces 21 41 and sup-
porting-body 20 and sides 40, of external
turners, 22 44, and a fold-laying device and
fold-creaser, substantially as deseribed.

39. A longitudinal folder consisting of the
combination, with an internal guide composed
of a sheet or plate that provides the guiding
edges or surfaces 21 41 81 and a supporting-
body, 20, of external turners,22 44, and a fold-
laying device and fold-creaser,substantially as
deseribed.

33. A longitudinal folder consisting of the
combination, with an internal guide composed
of a sheet or plate that provides the guiding
edges or surfaces 21 41 81 and supporting-sides

8 331,280

40, of external turners, 22 44, and a fold-lay-
ing device and fold-creaser, substantially as
described.

34. A longitudinal folder consisting of the
combination, with aninternal guide composed
of a, sheet or plate that provides the guiding
edges or surfaces 21 41 81,a supporting-body,
20, and sides 40, of a fold-laying device and
fold-creaser, substantially as descrbed.

35. The combination, with a longitudinal
folder consisting of an internal guide, exter-
nal turners, and a fold-laying device, of a
spring-seated fold-creasing device, substan-
tially as described.

36. The combination, with the internal guide
having the converging guiding surfaces or
edges 21 41 and external turners set.a distance
apart, of the body-tapes 33 34 35 36 and 11
13, substantially as described. _

37. The combination, with theinternal guide
having the converging guiding sarfaces or
edges 21 41 and external turners seta distance
apart, of the tapes 26 27, stubstantially as de-
seribed.
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38. The combination,with the internal guide
having the converging guiding surfaces or

edges 21 41 and external turners set a distance
apart, of the tapes 26 27 33 34 35 36 and
11 18, substantially as described.

75

39. The combination, with theinternal guide -

having the converging guiding surfaces or
edges 21 41 and external turners set a distance
apart, of the slitter 175, substantially as de-
seribed.

40. The combination,with external turners,
of an internal guide having a raised surface,
80, or its equivalent raised tapes, substantially
as described.

In testimony whereof I have hereunto set
my hand in the presence of two subscribing
witnesses.

LUTHER C. CROWELL.

Witnesses:
T. H. PALMER,
J. A, HOVEY.
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