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UNITED STATES

PaTENT OFFICE.

LUTHER C. CROWELL, OF NEW YORK, N. Y.

FOLDING-MACHINE.

SPECIFICATION forming part of Létters Patent No. 616,290, dated December 20, 1898.
Application filed February 19,1892, Serial No. 422,088, (No model.)

To all whom it may concern: :

Beit known that I, LUTHER C. CROWELL, 4
citizen of the United States, residing at New
York, (Brooklyn,) county of Kings, and State
of New York, have invented certain new and
useful Improvements in Folding-Machines,
fully deseribed and represented in the follow-
ing specification and theaccompanying draw-
ings, forming a part of the same.

This invention relates to that class of ma-
chines particularly designed to fold sheets of
paper or other material. In thisinstance the
machine is more especially adapted foruse as
a part of a wrapping-machine, the object be-
ing to impart folds to a sheet, either flat or
preliminarily folded, fed to the machine au-
tomatically or by hand, and after folding such
sheet to deliver the same directly to the
wrapping mechanism; but the machine may
obviously be used as a folding-machine irre-
spective of such connection.

In a machine constructed in accordance

with the invention in the preferred form T

provide a thin interior plate about which the

sheets are folded by suitable lapping-guides
and which has a narrow edge which deter-
mines the final line of fold of the sheet, and
an exterior bearer for codperating with the
fold-forming edge of the interior plate to ad-
vance the sheet longitudinally of said edge,
and whieh exterior bearer is preferably
grooved to bend the sheet on the fold-line
about the fold-forming edge of the interior
plate. Theinteriorplateispreferably formed
by a rotary disk or a plurality of such disks
in line, and the exterior bearer is preferably
formed by .a corresponding number (one or
more) of rotary disks or wheels, preferably
grooved.

A feature of the invention is found in a
guiding plate or plates between the interior
disks and forming with said disks an interior
support for the sheet. Another feature is
the extensor-plate that prolongs the said in-
terior support, so that the same shall be ef-
fective during the whole folding operation.

Otherfeatures of the invention are found in
combinations of parts too fully hereinafter
described and specifically claimed to need
preliminary desecription.

In the drawings the principal illustrations

are of one form of machine embodying the
present improvements.

Figure 1 is a plan view thereof. Fig. 2 is
a sideelevation on the line 2 2 of Ifig. 1. Fig.
3 is an end elevation with the delivery-rolls
omitted. Fig. 4 is a diagrammatic illustra-
tion of the folding operation and includes
only such of thedevicesasare usefulin aiding
and understanding of the same. Figs. 5and
6 show modifications of the folding devices.

In order to obtain a ready understanding
of this invention, the particular embodiment
of it in the primary folder shown in Figs.
1 to 4 will first be described and thereafter
the modifications thereof will be explained,
as well as the mechanism of the secondary
folder. Premising that the object is to im-
part longitudinal folds to a sheet of material
passed through this machine, the devices
thereof and their action thereon will be ex-
plained in connection with a description of
the passage of a sheet through them.

The sheet to be operated upon, either un-
folded or previously folded into a pack as a
signature, is while spread flat to its widthwise
extent fed into this machine by means of end-
less tapes 20 20 20 20, that extend from car-
rying rollers or pulleys 21 22, the support
of which they form a part being extended
sufficiently beneath the primary folder by
means of conductors 23 23 23 23, supported by
cross-rods 24 25 to operate as a bridge sus-
taining the ingoing sheet. A narrow feed-
roller 26 cooperates with and is driven con-
certedly with its companion feed -roller 22
through pinions 36 87, and its position is such
that the sheet is fed by contact near its cen-
tral line, which limited feeding contact thus
permits the sides of such sheet or folded pack
to be upraised from a point more or less rear-
ward of the feeding-nip of these rollers, and
thus have imparted to it a preliminary shap-
ing or incipient folding that enables the final
lapping of its sides to be performed without
wrinkling, buckling,or erimping the material.

The roller 22 might be narrowlike the roller
26, so far as its feeding function is concerned,
in which case its tape-carrying parts would
be in the form of simple pulleys.

The primary folder comprises two alined -

disks 8031, that rotate within the folded ma-
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terial and which have narrow edges for de-
termining the line of fold of the sheet in sub-
stantially a single line, and coacting with the
fold-forming edges of said disks to advance
the sheet tangentially of said disks—that is,
longitudinally of the portions of the edges of
the disks engaging the sheet—are wheels 32
33, preferably grooved, that bear upon the
outside of the sheet on theline of doubling or
folding, each disk and wheel reciprocally con-
stituting a sheet-propelling mechanism that
acts solely upon the line of doubling or fold-
ing. Coacting with the propelling mechan-
ism are side lapping or turning guides 34 35,
that cause the opposite sides of the sheet to
be upturned and lapped or laid together.
These guides are respectively arranged on op-
posite sides of said disks 30 31 and practieally,
when vertically considered, have their inner
or facing sides parallel therewith, and they
oceupy such angles, horizontally considered,
that they will have one end extended within
the plane of travel of the sheet near its mid-
dle part to intercept the same and their op-
posite ends raised high enough to cause the
sides of the sheet to be guided and sustained
between them and said disks. Thesheetsas
they are advanced between the disks 30 and
31 and the wheels 32 and 33 will thus be folded
about the disks 30 and 31, and the disks be-
ing thin and their edges being made very nar-
row, as before stated, as the sheets are folded
about such edges they will be folded at once
on the line of the final fold of the sheet as it
is advanced from the folder. The edges of
the disks are thus final-fold-forming edges.
These side-lapping guides are preferably in
the form of cones, whereby curved surfaces

suited to the work are presented for all por-

tions of the sheet. during any position it as-
sumes as the sheet travelsonward aud hasits
sides gradually lifted from a central point out-
ward 1o its edges, so that these sides are pro-
gressively turned upward and inward and un-
til they finally stand in parallel vertical planes
and substantially in eontact in a position for
delivery, it may be, to a secondary folding
apparatus, in which case the folded sheet
stands substantially at rightangles to the fold-
ing mechanisms of the same. During this
folding operation the doubled edge of the
sheet remains in the same horizontal plane
in which the sheet has been fed, it being main-
tained interiorly by the edge of the disks 30
31 by a narrow guide-plate 11, extending be-
tween them, and by a narrow extensor-plate
13, projecting a distance beyond the disk 31,
and exteriorly by the conductors, in part by
the table 12, the latter constituting a bridge
upon which said doubled edge bears. i
The plate 11 is eurved to conform with the
edges of the disks 30 31 and is hungin place
by a bracket, and the plate 13, which is sup-
ported in like manner, also has its rear edge
similarly shaped to conform with the di-k 31,
and the two plates 11 and 13, with the disks,
thus practically form a continuous narrow-

fold-forming edge on the inside for the line
of doubling or folding, which extends far
enough forward to perfectly coact with the
side-lapping guides 34 35. I3eneath the plate
13 a narrow table 12 is provided to form a
support upon which the doubled edge of the
sheet rests in a portion of its forward travel,
said table being preferably provided for a
suitable distance with a guiding - groove 10,
in which the doubled edge of the sheet runs.
This table issecured by a rod 71 and a bracket
72, and from it supporting-standards, as 73,
rise to sustain the guides 34 35. The grooved
wheel 32 is driven by the toothed wheel 45,
while the grooved wheel 33 runs freely and
the disks 30 31 are driven from the wheel 38
on the main shaft 80 through a train of wheels
39, 40, 41, 42, 43, 44, 45, and 46, that gears
with the wheel 37, which meshes with the
wheel 36. The shaft of the latter carries a
wheel 47, that drives the wheel 49 on the shaft
of the disk 30 by means of an intermediate
48, and the wheel 49 in turn drives the wheel
51 on the shaft of the disk 31 through an in-
termediate 50. It will now be understood that
the flat sheet or pack delivered to this machine
by the tapes 20 will pass between the feed-roll-
ers 26 22 and the disk 30 and grooved wheel 32,
and that its body portion, widthwise consid-
ered, or, in other words, the sides of the sheet
considered as the major portion thereof on
each side of its central point or line of fold,
will be prevented from drooping or be guided
by the conductors 23, so thati its thin or limp
leading edge will be intercepted by the ends of
the lapping guides 34 35 at points close to the
said disk, and thereby cause its sides to ride
up the inclined planes said guides form, and
that as its central line of folding or doubling
is confined to a horizontal plane of travel by
the edge of the disks 30 31 and guide-plates
11 13 its sides will be bent upward, and that
the bends in the sides of the sheet will be
made to such an extent that such sides will
be upturned to a degree rearward of said disk,
for the reason that the feeding-rolls offer no
obstruction thereto, and hence that the pre-
liminary conformation of or approximation
to the final folding will be formed without
rupturing the paper or causing it to crease,
buckle, or break. As the sheet moves on-
ward its central line or doubled edge will be
confined to said horizontal plane by the edges
of the disks and the plates 11 13, while its
sides will be gradually and progressively
turned upward by the guides 34 35 until
when it leaves the said guides and the plate
13 it will be longitudinally folded in its cen-
ter, with its sides practically laid together,
In the folding operation thus performed and
whereby the ultimate disposition of the ma-
terial constituting the fold-line is directly at-
tained and undergoes no preliminary partial
formation it will be observed that that mem-
ber which is inside of the fold must not only
be as thin a disk or other shaped plate as is

possible, but its bearing upon the line of -
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fold must be as near a knife-edge as can
be maintained without severing the paper.
These are the conditions which produce a
perfect fold-line, and consequently a doubled
edge of minimum thickness or bulk. In this
folding operation the bend of or doubled
edge of the sheet will conform more or less,
according to its thickness, to the groove in
the wheels 32 33, which, as shown, is quite
wide as compared with the edge of the in-
terior disk, its smooth onward movement
being thus aided in a manner that removes
any cause for smutting or injury from drag-
ging when that part of the paper is being
bent laterally as well as moved onwardly,
and this double edge will be suitably em-
braced, supported, and guided in the groove
10 as the sheet passes out of this primary
folder.

It will now be obvious thatif both the disks -
30 31 and the grooved wheels 32 33 are driven

they will codperatively form a rotating pro-
peller acting to drive or carry the sheet on-
ward by contact with that portion of it con-
stituting its line of doubling or folding, the
disks acting on the inside and the grooved
wheels on the outside thereof.

Although it is desirable to employ the in-
terior disks and exterior grooved wheels, as
shown in Figs. 1-to 4, and to have one or all
of both the disks and grooved wheels driven,
it is, however, only essential that the rotary
or other moving member on one side of the
sheet shall be driven, and to coact with such
driven sheet propelling or driving member I
may provide a stationary bearer or support
for the other side of the sheet on the fold-
line, and this driving member may be either
the one acting on the outside or the inside;
but the surface of whichever member is to
act as a driver should be roughened, as by

‘being finely milled or draw- ﬁled and the-

surface that is to act merely as a su pport or
bearer should be made as smooth as possible.

The form illustrated by Fig. 5 consists of a
disk 1, adapted to be rotated as by a toothed
wheel 2. This disk will run on the inside of
the line of doubling or folding, and like the
disks 30 31 will have an extensor guide-plate
3, which i8 similar to the plate 13. The disk
in this instance is the driver or propeller
and has by preference a finely-milled ordraw-
filed edge, which is thus made very slightly
rounding. It will of course have exterior co-
operating side-lapping guides, which may be
like those 34 35 already described, and related
The
bearer or support for the outside of the line
of doubling or folding consists in this exam-
ple of a long narrow plate 4, whose bearing
edgeis slightly eurved to form a smooth chan-
nel which will conform to the rounded form
of a doubled or folded edge of paper, and its
rear portion is slightly curved downward in
order not to impede the smooth mmoducmon
of the paper.

-In Fig. 6 the grooved wheels, as 1 1 1, act-

ing upon the outside of the line of doubling
or folding, consitutes the propellers,while the
support on the inside of such line of doubling
or folding is constituted by a narrow plate,
as 7, the lower edge of which is rounded and
made as smooth'as possible.” Although one
of these wheels 1 will successfully operate,
especially when it is provided with a smooth
grooved supporting plate or table similar to
table 12 of the main views orthe plate 4 of Fig.
5,itis preferable to provide anumber of wheels
of small diameter, as 1 11, the grooves of
which are preferably slightly milled. The
plate, as 7, will have a curved end to cause
the sheet to smoothly pass beneath it, and the
wheels111will bedriven by toothed wheels,as
222, orin any other snitable manner. In this
construction there will be provided side-lap-
ping guides, as those 34 35 or of any other
suitable form.

A single set of such dev1ces as the forego-
ing w111 perfectly perform the operation of
folding sheets of suitable size; but when the
sheetsarelarger,and consequently longer,two
or more propelling-disks, as 30 31, with in-
tervening smooth guide-plates, as 11, will be
needed.

The secondary folder, which imparts alon-
gitudinal fold parallel to that given by the

primary folder, may be of the same construc-’

tion as the primary folder. Asillustrated in
Figs. 1 to 4, it consists of two horizontally-
arranged disks 60 61, hung in the branching
arms of a bracket 81 and rotated by means
of wheels 62 63, and an intermediate 64 on a
vertical shaft 65, that is actuated by means
of bevel-gears 66 67 frowm the main shaft 80,
carrying the wheel 88. ‘Codperating with
these disks there are horizontally-arranged
grooved wheels 69 70, constructed and operat-
ingin all respects like the wheels 32 33, which
are supported on vertical shafts 78 79, jour-
naled in the framework. These disks and
grooved wheels are so positioned that their
contact with the sheet shall agree horizontally
with the plane in which the sheet folded by
the primary folder travels, and their vertical
position is the center or other predetermined
point of the fold which shall be imparted to
such sheet.
plane slightly at one side of the vertical plane
occupied by the folded sheet emerging from
the primary folder, a number of side-lapping
guides 8888 88are secured and bent forward,
inward, and laterally (see Fig. ) to suit the
curvature which a sheet will assume in being
gradually folded by having its sides bent to-
ward each other and finally lapped while its
central portion orline of doubling is confined
by the disks 60 61. It will now be understood

‘that the sheet, folded longitudinally by the

primary folder and emerging therefrom in a
vertical plane, will, fed by the driven folding
mechanism of the primary folder, be entered
directly between the disk 60 and grooved

"To a rod 74, which is'alined ina’
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the disk 60 and beyond the disk 61 its sides
will be intercepted by the guides 8 8§, and
thereby gradually be turned toward each
other, and that this turning will be progress-
ively advanced toward horizontal planes un-
til a lapping or folding is accomplished, while
the doubled edge of the sheet passes ontward
in a straight line onto the disk 61, between
it and the wheel 70, and onto the extensor-
plate 75, (which is like the plate 13,) and,
finally, that the sheet will be doubled longi-
tudinally, with its sides practically lapped to-
gether, embracing the plate 75. Inthisfolded
condition the sheet will be entered between
the pressing-rollers 76 77- and be delivered.
These rollers are arranged to be positively ro-
tated by means of a train of wheels 82 83 84
85 86, the former being on the shaft of roller
77 and the latter meshing with the wheel 38.
As the sheéet undergoing the final folding op-
eration in the secondary folder has previously
received one or more folds, its double edge is
sufficiently rigid to make it unnecessary to
interpose a throat-plate like 11 between the
disks 60 61; but the extensor-plate 75 is de-
sirable, so that the folded product shall reach
the pressing and delivery rollers in a true
position for delivering, and no distortion shall
resultfrom the pressing action of such rollers.

This machine is adapted to.fold various
widths of sheets or folded packs, and in order
that the secondary folder may be adapted to
impart its fold in any predetermined relation
to the preceding fold all of its fold-producing
mechanisms are arranged to be adjusted to
the appropriate vertical position. Thus the
bracket 81, which supports the disks 60 61,
their wheels 62 63, and their driver 64, which
is splined on the shaft 65, is arranged toslide
in guides fixed to the frame and provided
with an adjusting screw-shaft 16, whose
threaded portion turns in a nut fixed to the
bracket.

The grooved wheels 69 70 are adjustable on
their shafts 78 79 by set-screws through their
hubs, and the guides 8 are all adjustable on
the rod 74 by collars and set-screws, while

the extensor-plate 75 has its supporting end

in like manner adjustable by a set-screw.

One disk, one grooved wheel, and one or
both of the plates 11 13 may with lapping-
guides be conjointly used where the nature
of the work as to exactness will permit it, as
whenasubsequent wrapping operation makes
it less necessary that accurate doubling shall
be effected, and in this same case the grooved
wheel may be omitted. Thus the disk 31,
wheel 33, and the forward ends of conduc-
tors 23 may be removed and the table 12 and
parts beyond be moved rearward, so that the
disk 30 and wheel 32 take the place of disk 31
and wheel 33, or vice versa.

‘What therefore is claimed is—

1. The combination of a thin interiorplate
having a final-fold-forming edge about which
the sheet is folded, an exterior bearer for co-
operating with said fold-forming edge to ad-

vance the sheet longitudinally of said fold-
forming edge, and exterior side-lapping
guides arranged to fold the sides of the sheet
about said plate as the sheet is advanced,
substantially as described.

2. The combination of a thin interior plate
having a final-fold-forming edge about which
the sheet is folded, an exterior bearer for co-
operating with said fold-forming edge to ad-
vance the sheet longitudinally of said fold-
forming edge, one or both of which members
is driven rotatively, and exterior side-lapping
guides arranged to fold the sides of the sheet
about said plate as the sheet is advanced,
substantially as deseribed.

3. The combination of a thin interior plate
having a final-fold-forming edge about which
the sheet is folded, an exterior bearer for co-
operating with said fold-forming edge to ad-

vance the sheet longitudinally of said fold-

forming edge, one or both of which members
is driven rotatively,and exterior side-lapping
guides arranged to fold about said plate the
portions of the sides of the sheet adjacent to
the fold-line and then to complete the folding
of said sides progressively as the sheet is ad-
vanced, substantially as deseribed.

4. The combination of a thin interior plate
having a final-fold-forming edge about which
the sheet is folded, an exterior bearer having
a grooved edge for coéperating with said fold-
forming edge to advance the sheet longitudi-
nally of said fold-forming edge, one or both
of which members is driven rotatively, and
exterior side-lapping guides arranged to fold
the sides of the sheet about said plate as the
sheet is advanced,substantially as described.

5. The combination of an interior disk hav-
ing a final-fold-forming edge, an exterior
bearer for codperating with said fold-forming
edge to advance the sheet, one or both of
which members is rotatively driven, and ex-
terior side-lapping guides arranged to fold the
sides of the sheet about said disk as the sheet
is advanced, substantially as described.

6. The combination of an interior disk hav-
ing a final-fold - forming edge, an exterior
bearer for codperating with said fold-forming
edge to advance the sheet, one or both of
which members is rotatively driven, a narrow
plate extending beyond said disk, and exte-
rior side-lapping guides arranged in vertical
planes substantially parallel with the sidesof
said disk and said plate to fold the sides of
the sheet about said disk and said plate as
the sheet is advanced, substantially as de-
seribed.

7. Afolding mechanisin consisting of an in-
terior disk, a codperating exterior grooved
wheel, side-lapping guides arranged in verti-
cal planessubstantially parallel with the sides
of said disk and angularly arranged with re-
spect to the disk with their receiving ends
projecting below the periphery of the disk so
as to intercept the sides of the sheet near the
fold-forming point,substantially as deseribed.

8. The combination with a thin interior
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plate over which the fold-line is formed, an
exterior bearer cooperating therewithin form-
ing the fold-line, one or both of which mem-
bers is driven rotatively, and side-lapping
guides on opposite sides of said interior plate,
of feeding-rollers for forwarding the sheet to
be folded, the upper one of which feeding-
rollers bears only centrally upon the sheet,
whereby provision is made for the upward
bending of the sides of the sheet in taking
the direction of folding, and a sheet support
or bridge extending from the lower feeding-
roller to said plate and bearer, substantially
as described.

9. The combination with a thin interior
plate over which the fold-line is formed, an
exterior bearer codperating therewith in form-
ing the fold-line, one or both of which mem-
bers is driven rotatively, and side-lapping
guides on oppositesides of said interior plate,
of feeding-rollers for forwarding the sheet to
be folded, the upper one of which feeding-
rollers bears only centrally upon the sheet,
whereby provision is made for the upward
bending of the sides of the sheet in taking
the direction of folding, a sheet support or
bridge extending from the lower feeding-
roller tosaid plate and bearer and a plate ex-
tending beyond the disk and bearer to guide
the folded sheet, substantially as described.

10. The combination with interior disks 30,
31, and exterior bearers alined therewith and
constituting codperating fold -line-forming
members one or both being driven, of side-
lapping guides arranged on opposite sides of
said disks and. 1nte1eept1nfr the sides of the
sheet near the fold-forming point, a narrow
plate extending beyond the disk 30 aund a
sheet-support extending beneath said disks
and plate, substantially as described.

11. The combination with interior disks 30,
51, and exterior bearers alined therewith and
constituting codperating fold -line-forming
members one or both being driven, of side-
lapping guides arranged on opposite sides of
said disks and intercepting the sides of the
sheet near the fold-forming point, a narrow
plate extending beyond the disk 30, a sheet-
support extending beneath said disks and
plate, feeding-rollers for advancing the sheet
to be folded, and conductors extending from
said rollers to the disk 30, substantlwlly as de-
scmbed

The combination with interior disks 30,
31, and exterior bearers alined therewith and
constituting codperating fold-line-forming
members one or both being driven, side-lap-
pingguidesarranged on opposite sides of said
disks, a narrow plate 11 extended between
the disks 30, 31, a plate 13 extending beyond
the disk 31 and a sheet-support beneath said
plates 11 and 13, substantially as described.

13. Thecombination with interior disks 30,
31, and exterior bearers alined therewith and
constituting codperating fold-line-forming
members one or both being driven, side-lap-
ping guides arranged on opposite sides of said

disks, a narrow plate 11 extended between
the disks 30, 31, a plate 13 extending beyond
the disk 31, a sheet-support beneath said
plates1l and 13, feeding-rollers foradvancing
the sheet to be folded, and conductors ex-
tending from said rollers to the disk 30, sub-
smntlally as described.

14. The combination with interior disks 30
31, and exterior bearers alined therewith and
constituting cooperating fold-line-forming
members one or both being driven, side-lap-
ping guides arranged in vertical planes sub-
stantially parallel with said disks and oper-
ating to-intercept the sides of the sheet near
the fold-forming point, a narrow plate 11 ex-
tended between the disks 30, 31, and a sheet-
support beneath said plate, %ubstantial]y as
described.

15. The combination with 111'[61101 disks 30,
31, and exterior bearers alined therewith and
constit)ubing codperating fold-line-forming
members one or both being driven, side-lap-
ping guides arranged in vertical planes sub-
stantially parallel with said disks and oper-
ating to intercept the sides of the sheet near
the fold-forming point, a narrow plate 11 ex-
tended between the disks 30, 31, a sheet-sup-
port beneath said plate, feeding-rollers for
advancing the sheet to be folded, and con-
ductors extending from said rollers to the
disk 30, substantmll; as described.

16. The combination with interior disks 30
31, and exterior bearersalined therewith and
constituting cooperating fold-line-forming
members one or both being driven, side-lap-
ping guides arranged in vertical planes sub-
stantially parallel with said disks and oper-

ating to intercept the sides of the sheet near -

the fold-forming point, a narrow plate 11 ex-
tended between the disks 30, 31, a plate 13
extended beyond the disk 31, a sheet-support
beneath said plate, a cooperating table 12 and
feeding-rollers and conductors, substantially
as described.

17. The combination of an exterior disk as

31, guiding extensor-plate as 13, and a table
provided with a guiding-groove as 10, an ex-
terior grooved wheel as 33 and side-lapping
guides, substantially as described.

18. The combination of an interior disk,
guiding-plate 11, extensor-plate 13, a table
provided with a 0'uldlng,-f-groove 10, an exte-
rior grooved wheel and side- 1appmg guides,
substanmally as described.

19. The combination of a plur ahty of inte-
rior rotative disks having final-fold-forming
edges, corresponding exteriorgrooved wheels
for codperating with said disks to advance
the sheet, and exterior side-lapping guides
arranged in vertical planes substantially par-
allel with the sides of said disks to fold the
sides of the sheet about said disks, substan-
tially as described.

20. The combination of a plurality of inte-
rior rotative disks having final-fold-forming
edges, corresponding exter-ior grooved Wheels
for codperating with said disks to advance
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the sheet, guide-plates interposed between
said disks, and exterior side-lapping guides
arranged in vertical planes substantially par-
allel with the sides of said disks to fold the
sides of the sheet about said disks, substan-
tially as described.

21. The combination of a plurality of inte-
rior rotative disks having final-fold-forming
edges, corresponding exterior grooved wheels
for codperating with said disks to advance
the sheet, one or more guide-plates 11 inter-
posed between said disks, extensor-plate 13,
and exterior side-lapping guides arranged in
vertical planes substantially parallel with the
sides of said disks to fold the sides of the
sheet about said disks, substantially as de-
seribed.
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22. The combination with a primary folder
constructed to fold the sheet by lapping its
sides vertically, of a secondary folder con-
structed to double said folded sheet by lap-
ping its sides horizontally and comprising a
disk operating inside the sheet and a grooved
wheel codperating therewith supported in a
vertically-adjustable bracket, substantially
as described.

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

LUTHER C. CROWELL.

Witnesses:
H. T. MUNSON,
T. F. KEHOE.
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