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Lo all whom it may concern:

Be it known that we, WILLIAM LANG and

WILLIAM ZANDER, citizens of the United
states, residing at Chicago, in the county of
Cook and State of Illinois, have invented cer-
tain new and useful Improvements in Paper-
Folding Machines, of which the following is
a specification, reference being had to the ac-
companying drawings. |

This invention relates to machines for fold-
ing sheets of paper, and is primarily designed
for use in folding circulars or other small
sheets. Sofar aswe are aware machines that
have heretofore been designed for folding
sheets have ordinarily had such sheets fed to
the folding mechanism from the top of a pile
of sheets, and where it was designed to pre-
sent a buckled portion of such folding mech-
anism as the sheet was separated from the
pile difficulties would necessarily arise in
properly presenting the buckled portion to
the folding mechanism, owing to the buec-
kling being liable to be formed at the Wrong
place in the sheet and also because of the

tendency of such buckled portion to fall and

be distorted owing to the action of gravity.
We have for our object the production of
a machine for the purpose named by which

~the difficuities referred to will be obviated

and a sheet be enabled to be moved forward,
buckled, and delivered at the buckled por-
tion to the folding mechanism. Broadly
stated, we accomplish this object by support-
ing a pile of papers above a suitable folding
mechanism, which mechanism is shown as
formed by ordinary folding-rollers. suitably
Journaled in a frame and providing below
such pile of papers suitable means for pro-
jecting successively a buckled portion of the
lowermost sheet of *the pile into the folding
mechanism, the formation of the buckled
portion of the sheet being aided, of course, by
gravity. To arrange the pile of sheets so as
to be successively acted upon by the folding
mechanism, the machine is constructed so as
to allow them to be placed in position or in-
serted directly over the folding mechanism.

In the accompanying drawings we have
1llustrated the best means now known to us
for carrying out our invention. That which
we regard as new will be set forth in the
claims, -

—

[

Referring to the drawings, Figure 1 is an

end view, partly in section. TFig. 2 is a plan
view of the folding devices, the receptacle for
paper thatis shown in Fig. 1 being removed;
and Figs. 3 and 4 are details of the folding
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devices illustrating the progress of a sheet of _
‘paper through the folding-rollers. :

In thedrawings, 5 indicates the framework
of the machine, across the top of which on
each side extend pieces 6, upon which the
ends of a pile of paper rest, as shown.

7 indicates a box or cover over the top of
the machineand suitablysecured to the frame-
work in such manner that it can be readily

6o

and quickly removed or replaced. The lower

i

end of this box or cover is open, as shown.

8 indicates a follower of a size to fit within '

the boxorcover 7 and adapted to move freel
therein. As shown in Fig. 1, this follower
has on its lower face a projection 9, the ob-
ject of which will hereinafter be explained.

10 indicates a rod attached to the upper
faceof the follower 8 and projecting,asshown,
into and through a hub 11 on the upper sur-
face of the box 7.

12 indicates a spring surrounding the rod
10 and bearing at iis lower end against the
follower 8 and at its upper end against a
screw-cap 13 on the hub 11.

14 15 16 indicate rollers suitably journaled
in the framework 5, as shown. These rollers
are each provided on one end with cogs, which
intermesh and cause all of the rollers to turn

together. The rollers 15 16 are slidingly se-

curedin placeand are each held in nipping en-
gagement with the roller 14 by coiled springs
17 in boxes 18, as shown in Fig. 1. This con-
struction allows, of course, for a slight yield
when necessary to permit the passage of pa-
per between the rollers.

19 indicates a crank-handle attached to the
shaft of the roller 15 and by means of which
the machine is operated. It is of course to
be understood that any other suitable power-
applying device may be employed. -

20 indicates two side pieces, one at each”

side of the machine, which are adapted to be
moved forward and back upon suitable slides,
such as 21, which slides are secured to short
standards 22 on the framework of the ma-
chine. | |

29 Indicates a cross-bar extending between
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‘and connected to the tWo side pieces 20, such

~ gide pieces and the said cross-bar together

Wb
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30

forming what may appropriately be termed a
‘¢ carriage.” Intheform of mechanismshown
this carriage is reciprocated on the slides 21

‘through rods 24 25 and acrank 26, said crank

26 being attached to the shaft of the roller 14.
The rod 25 is connected at one end to such
crank 26, and at its other endis pivoted ata
suitable point to the rod 24, which rod 24 1s
pivoted at its lower end to the side of the
framework 5, and at its upper end is loosely
connected to the carriage 20 25. |

To insure perfect operation at all times,
each side of the machine is provided alike
with the rods 24 25 and crank 206. |

The carriage 20 23 carries a strip 27, pref-
erably made of rubber, but which may be of
othersuitable material, which strip, asshown,
is bolted or otherwise secured to the cross-
piece 23 of the carriage and extendsslightly

above the upper edge of said cross-piece. 28

indicates a plate, also carried by said car-
riage and extending forward therefrom some
little distance, as shown. Thisforwardly-ex-
tending support 28 holds the pile of paper up
sufficiently at a point forward of the carriage
to prevent buckling of the lower sheet at a
point forward of the bite of the rollers 14 15.
Asshown, the cross-piece 23, with its attached
strip 27, is pivotally secured to the side pieces

20, so that it can tiltalittle on the return mo-

tion of the carriage, as illustrated in Fig. 3,

~ for a purpose that will be set forth in the de-
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seription of the operation of the machine.
The limit of the tilting motion is regulated by
a coiled spring that bears between the head
of a bolt 29 and a short rearwardly-project-

ing lip 30, connected to the cross-piece 23 of

the carriage.

31 indicates a pile of papers within the box
7 and resting at its ends upon the cross-pieces
G on top of the framework of the machine and
also upon the plate 28 and the surfaces of the
rollers 14 and 15. The follower 8 will of
course be pressed down by its spring 12, and
thus cause the pile of papers to be forced
down and rest upon the parts specified, and
the effect of the projection 9 upon the pile of
papers is, as indicated in Fig. 1, to cause
them to be depressed at a point between the
two rollers 14 and 15. |

32 33 indicate a guide consisting of an up-
per and a lower portion which in the form
of construction shown consists of two sepa-
rate pieces, 32 indicating the lower portion
and 33 the upper portion. The upper portion
is made adjustable upon the lower portion
by means of a set-serew 34, passing through
a slot in the lower portion 32. The upper

‘portion of the guide has formed at its rear

portion a shoulder 35, and fromsnchshoulder
toward the center of the machine 1t is for a
portion of its length substantially parallel
with the lower portion 32, but toward its free
end it is curved upward, so that, as shown,

a wide mouth for the guide as a whole is pro- | attached strip 27 being

| Vided; The lower member 32 of the guide

projects forward and comes very close to the
surface of the roller 16. The guide as a whole
is suitably secured to the framework 5 and 1is
of a width sufficient to receive and support
one of the sheets of paper from the pile 1.
In operation, the parts being assembled as
shown and the pile of papers being placed in

the box 7 and resting upon thesupporting-sur-

faces described, power is to be applied to the
machine to rotate the rollers 14 15 16 in the
direction indicated by the arrows in Figs. 3
and 4. As the rollers rotate, the crank 20,
in connection with the rods 24 25, will cause
the carriage 20 23 to move forward on the
slides 21, and as such forward movement
takes place the strip 27 will engage the lower
sheet of paper and carry it with the carriage,
but as the forward edge of the paper cannot
be moved forward, the paper will buckle at
the point where it has already been depressed
by the projection 9, which will cause it to be
caught between the two rollers 14 and 15 and
oiven a fold. These rollers 14 and 15 will
carry the sheet downward, passingitinto the
cuide 32 33, at the farther end of which 1t
will abut at its forward portion against the
shoulder 35, and its further movement in that
direction will of course be stopped. As the
rotation of the rollers continues, it will be
carried between the rollers 14 and 16, as in-
dicated in Fig. 4, a second fold thus being
civen to it, and the paper thus twice folded
will, as indicated in said Fig. 4, pass between
such last-named rollers and be discharged
into any suitable receptacle or upon the floor
or stand upon which the machine.may be se-
cured. As shown, the various parts are so
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arranged that the two folds given to the sheet

of paper are practically equidistant from the
center of the sheet, so that the folded paper
presents a neat appearance and is adapted
for insertion in an ordinary mailing-envelop.

By reason of the adjustability of the upper
section of the guide 32 33 the shoulder 39,
against which the paperat its first fold abuts,
can be moved forward or back as the length
of the sheetdemands in ordertoinsure proper
folding.

By an inspection of Fig. 4 it will be seen
that a second sheet is started through the
folding-rollers and, in fact, given its first fold
before the first sheet has been passed from
the machine, the fold of the second sheet fol-
lowing through between the rollers 14 and 15
very closely after the tail end of the first
sheet passes therethrough, and thus a large
number of sheets can be quickly as well as
accurately folded. Itis of course essential
to proper folding that the position of the
sheets be not disturbed except upon the for-
ward movement of the carriage, and in order
to prevent the lower sheet of the pile from
being engaged by the strip 27 on the carriage
a8 the carriage makes its return movement,
we have provided for the cross-bar 23 and 1ts
allowed to yield, as
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indicated in Fig. 3, and thereby prevent such
a rubbing action of the strip 27 upon the un-
der sheet of the pile as would cause such un-

~der sheet to be displaced or disarranged. Im-

mediately, however, upon the movement of
the carriage in a forward direction, the strip
27 of rubber or.other sunitable material en-
gages the under sheet and carries it forward,
as before explained, the cross-bar 23 imme-
diately falling into place, as indicated in Fiys.
1 and 4. |

In the form of construction shown a box or
cover7isprovided which, as shown, is readily

removable from the frame. Suchbox orcover

serves as a guide forthe vertical rod attached
to the follower8and alsoasa protecting-hous-
ing for the upper part of the machine. Itis
evident that other means may be employed
for properly holding the follower S down than
those shown and that such box or cover may
then,if desired, be dispensed with. In either
case the machine may be regarded, for the
burpose of adjusting a pile of sheets in place,
as being open at the top, by which is meant
that inasmuch as the sheets are successively
fed from the bottom of the pile a clear Space
above the folding mechanism must be left for
the admission or placing of a pile of sheets.

I'hat which we claim as ourinvention, and
desire to secure by Letters Patent, is—

1. In a folding-machine, the combination
with a pair of folding-rollers, of a fixed guide
to receive a sheet of paper after such paper
has been folded by said folding-rollers and a
second pair of folding-rollers engaging the
sheet as such sheet bends in toward the bite
of said second pair of rollers after being
stopped in the said guide, said second pair of
rollers acting to withdraw thesheet from said
guide and impart to the sheet a second fold,
substantially as and for the purpose specified.

2. In a folding-machine, the combination
with a pair of folding-rollers, of a reciprocat-
ing carriage, means for actuatin g said rollers
and carriage, adevice carried by said carriage
for frictionally engaging the lower sheet of a
pile of papers located above said rollers and
carriage, and a support for said pile of pa-
pers connected to and moving with said car-
riage, substantially

o. In a folding-machine open at the top to
receive a pile of sheets, the combination with
a pair of folding-rollers, of means for support-
ing a pile of papers oversaid rollers, and other
means for buckling the lower sheet of such
pile above the bite of said rollers so as to be
caught by therollers and folded,substantially
as and for the purpose specified, -

4. In a folding-machine, the combination
with a pair of folding-rollers, of means for
supporting a pile of papers over said rollers,
means for moving the lower sheet of such pile
to cause it to buckle downward over the line

of contact of said rollers and be folded by sald

rollers, a guide to receive said foided sheet,
and means for withdrawing such sheet from

said guide and giﬁng bo it an additional fold,

as and for the purpose

substantially asand for the purpose specified.
o. In a folding-machine, the combination
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with a pair of folding-rollers, of devices for

supporting a pile of sheets above saidrollers,
means for moving the lowersheet of said pile,
and a follower resting upon said pile and pro-
vided with a projection for depressing said
sheets over the line of contact of said rollers,
substantially asand for the purpose specified.

6. In a folding-machine, the combination
with a pair of folding-rollers, of a reciprocat-
ing carriage, means for actuating said rollers
and carriage, a strip extending across said
carriage and adapted to frictionally engage
the lower sheet of a pile of papers located

above said rollers and carriage when said car- -

riageis moved toward therollers, and adapted
to be swung out of operative engagement on
the return movement of the carriage, and a
spring to return said strip to its operative po-
sition, substantially as and for the purpose

specified.

7. In a folding-machine, the combination
with a pair of folding-rollers, of a reciprocat-
Ing carriage, means for actuating said rollers
and carriage, a device carried by said car-
riage for frictionally engaging the lowersheet;
of a pile of papers located above said rollers
and carriage when said carriage is moved to-
ward the rollers, means for allowing such en-
gaging device to yield on the return move-
ment of the carriage so as not to disarrange
or disturb the position of the paper, and a
supporting device carried by said carriage on
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which the pile of papers rests, substantially

as and for the purpose specified.

8. In a folding-machine, the combination
with a pair of folding-rollers, of means for
supporting a pile of sheets or papers over
sald rollers, said means being arranged to re-
ceive the sheets above said rollers, and other
means for buckling the lower sheet of such

pile above the bite of said rollers so as to be

105
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caught by the rollers and folded, substan-

tially as and for the purpose specified.

J. Inafolding apparatus open at the top to
receive a pile of sheets, the combination of
sheet-supporting means, sheet-creasing mech-
anism arranged below the sheet-supporting
means and adapted to receive the sheet to be
folded from above, and other means for pro-
jecting a buckled portion of the sheet to be
folded intothe creasing mechanism, substan-
tially as and for the purpose specified.

10. In a folding apparatus open at the top
to receive a pile of sheets, the combination of
means adapted to support such pile of sheets,
sheet-creasing mechanism arranged below the
sheet-supporting means and adapted to re-
ceive the sheets to be folded from above, and
other means for projecting successively a
buckled portion of the lowermost sheet of the

pile into the creasing mechanism, substan-

tially as and for the purpose specified.
11. In a folding apparatus open at the top
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| to receive a pile of sheets, the combination of
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means adapted tosupport such pile of sheets,
sheet-creasing mechanism arranged below the
sheet-supporting means and adapted to re-
ceive the sheets to be folded from above, a
stop at one end of the sheets, and means
adapted to engage the lowermost sheet and
carry the opposite end forward, thereby buc-
klingsaidsheetand causing said buckled por-
tion to engage the creasing mechanism, sub-
stantially as and for the purpose specified.
12. The combination with sheet-folding
mechanism, of means upon which a pile of
sheets is adapted to be supported at each end
of said pile, other means for affording an 1n-
termediate support for the pile, each of sald

~ gupporting means being arranged to receive

20

the said pile over said folding mechanism,
and means for moving the lowermost sheet
of said pile to cause it to buckle downward
over said folding mechanism and be caught
and folded thereby, substantially as and for
the purpose specified.

15. The combination with a pairof folding-
rollers, of means upon which a pile of sheets

1

is adapted to be supported at each end of sald
pile, other means for affording an intermedi-
ate support for said pile, each of said sup-
porting means being arranged to receive the
said pile oversaidrollers, and means for mov-
ing the lower sheet of said pile to cause 1t to
buckle between said rollers and be caught

and folded thereby, substantially as and for

the purpose specified.

14.. The combination with a pair of folding-
rollers over which a pile of sheets can be
placed, of means for supporting such pile of
sheets over said rollers, said rollers constitut-
ing a portion of said supporting means, and
other means for buckling the lower sheet of
said pile above the bite of said rollers so that
said buckled portion will be caught and the
sheet folded, substantially as and for the pur-

pose specified.
WILLTAM LANG.

WILLIAM ZANDER.
Witnesses:
JurIA M. BRISTOL,
ALBERT I1. ADAMS.
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