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To all whowm it may concern: .

Be it known that I, ALBERT FRANKLIN
MADDEN, of the city, county; and State of New
Yor L., have made an invention of an Improve-

ment In Paper-Folding Mechanism, of which-

the following is a spemﬁca,tlon |
‘VIy'mventlon relates to the folding of paper
by the action of continuously- 1ev01v1nﬂ* rolls,
elther in connection with a pr111t111ﬂ‘-press or
other mechanism through which the paper
passes continuously in an uncut web to said
rolls to be cut into sheets by them, or as an in-
dependent apparatus for folding Sheets of pa-
per; and my invention consists in certain com-
binations of mechanism specifically pointed
out in the claims at the end of this schedule.
In order that personsskilled in the art may
understand, make, and use my apparatus, I
will nroeeed to describe the same as construct-
ed by me, referring to the drawings, in which—
FlﬂHIe 118 a mde elevation of the frame
which supports the folding-rolls and mechan-
ism for supplymo* a Contlnuous web of paper
tothem. Fig.2is a top view of the frame and
rolls B B, belts b ', and the guide D D’ for
directing the web of paper and Shapmw it be-
fore entermg between rolis M N O. Fig. 3 is
a vertical face view of guide D D’ at the po
sition ¢ nearest the rolls M N. Fig.41is-a
top view of the rolls M N O and guide D D
showing the paper a held in the jaws f j

just after the tooth I has revolved away {rom

them and the paper. Fig. b shows the shape
of the cams Z 7/, with the screws for holding
the same in a fixed position after proper ad-

Fig. 6 shows the folding-rolls M N
in three diff'erent posttions, the paper a enter-
ing between the rolls M N in the direction of
the arrow. Ifig. 7 1s a vertical central section
through rolls M and N and shafts 12, lookmg

toward the said rolls from the end of D D', near |

the small roll g.

The folding-rolls M N, and O are firmly "Lt
tached to shafts 12 . 2 3, respectively, and are
fitted torevolve in bearingsin the frame &' E”.
The bearings in which the roll M. and the roll
O revolve are slightly elongated, to give suffi-
cient play in the frame K I to permit the
springs P P, acting against the loose rings 810
1211, to keep the surfaces of rolls M and O in
contact with the surface of roll N or with pa-
per passing between the said rolls. The roll

t N on the shaft 2 has befumﬂ*s in rings 13 and
14, adj ustably fitted in the bars 15 fmd 16, Ifig.
5, one 15, bolted to the top of frame E’ and
'the otheL to the under side of frame E”.

The
lower flange of 18 and the upper flange of 14
project thre ough the bars toward the end of roll
N, and each is cut out togive a bearing for the
end of the roll. The remaining portion of the
flanges is shaped as shown at Z, Figs. 5 and 6,
50 as to Torm cams. The ends of the remain-
ing part of the ring-flange are tapered, as
shown, to permit the ends ' ¢ of the tongue {,
atter entermg the cut-away portion,to be forced
outward and remain in line with the circum-
ference of the roll, while the ends ¢’ ¢’ revolve
with the roll N around the said fixed cams Z
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Z. The tonguet thus is caused to movetoand

from the shaft 2 on a radial line, for the pur-
pose of foreing the spring-jaw sff apart and to

permit; them at the proper time to come to-

gether by means of the springs 7% placed be-
hmd them in contact with the walls of the re-
cess in the roll. The tongue ¢ is tapered, as
shown, in order to enable it to spread the jaws
ff'. The face of the tongue is curved to cor-

- respond to the cirele of the face of roll N, so

that when the tongue ¢ 1s at its extreme out-
ward position, and its ends ¢ ¢’ incontact with
the outer circumterence of the cams Z Z, the
points of f f',with the face of the tongue iand
the paper grasped between them, ﬁlls up the
opening 1n the circumference of N and com-
pletes the circle.
together, and are so adjusted that a tooth, R,
coming 1n contact with the face of the tongue
t, forces 1t inward toward shaft 2, which par-

mlts the spring-jaws f ' to move toward each
other and engage with the paper «,carried be-

tween the rolls and into the recess in roll N by

The rolls M and N revolve
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tooth R, so that when tooth R, as it revolves,

recedes from between the jaws, the loop ordou-
ble of thepaperis seized by the jaws, retained,
and carried around with the roll N antil the
ends ¢’ t' of tongue ¢ hit the taper of the cams
Z 7, which spreads the jaws f f’ outward and
releases the paper fromtheir grasp. Thisac-
tion occurs at the moment the folded paper
has entered between rolls N and O and has
been caught by theserolls. Theroll N is pro-
vided with a groove, m, cut in its circumfer-
ence parallel with its ams and roll M is pro-
vided with a knife, =, whieh, as 1t revolves

100



8

IO

IS

2C

30

40

45

50

53

60O

22 324,034

with its roll, comes in contact with the paper |

hetween the rolls and cuts it intosheets while
entering the groove m of roll N.

In Fig. 5 is shown oneof thebearing-blocks

14 for the end of the shaft 2, formedof a block
of metal, upon which the cam 7 is located for
operating thetonguet forforcingthe oripping-
jaws apart and to release the paper. These
blocks are constructed asshownin said figure,
and are provided with the set-screw for secur-
ing them in position and permitting them to
be adjusted so that the tongue will be project-
ed at the proper time.

A is a roll on which the paper is held. It
is fixed to a shafthaving bearings in the frame
5. B and B are rolls the shafts of which have
also bearings in the frame L.

C ¢ are two narrow rollers having bearings
on the ends of the bars ¢’ ¢’, respectively, and
are adjustably connected with huabs 7 d” on
rods X X/, the ends of which latter are held
in frame B E. To X and X'are also attached
arms d'/, carrying tightening-rollers d ¢'. T'he
rolls I3’ BB have grooves cut in thelr circuni-
ferences,and in the middle of theirlength, deep
enoungh to hold a belt, & and b, respectively.
Belt ’ passes under roller d', around ¢, under
¢, and around B'. Belt b passes over e, around
¢, over d, and around b.

D D’ is a guide for the paper made of two
thicknessesof metal so shapedasto double the
continuous band of paper into a loop or U
when it reaches the roll g.

D D, Tig. 3, is the lower thickness of metal
forming a table for the paper to rest on after
leaving the rolls 13 B

D’ I is the upper thickness of metal under
which the paper passes. The upper andlower
plates, D and D', are gradually shaped or bent
upward until the roll ¢ is reached, when they
stand vertieal, and from the rollers ¢ ¢ to the
end they are substantially parallel, so that the
paper will be formed into a U shape. "The
lower thickness, D D,oftheguideiscutthrough
to make a path for the guiding-belts & b and
roller ¢, and the upper thickness, D'I)', is also
cut out to allow the roller ¢ to pass through,
carrying the belt 0. Theupper thickness, D,
is extended toward the roll ¢ from roller ¢/, and
the opening between D and D' 1s somewhat en-
Iarged to aid in guiding the paper between D
and D',

All the rolls androllersand belts are intend-
ed to move with the same circumferential
speed, and theyare all connected to one prime
motor or pulley, as seen at B”. The gear 2/
meshes into 2 on shaft’, held in bearings s¢'.
Gear X meshes into gear &' on shaft . Gear
! meshes into 7 on shaft 2, roll N. Gears N,
M’, and O" mesh into each other, and are all
driven by gear [.

The operation is as follows: The paper from
roll A havingbeen entered betweenrolls B and
13, is carried by the belts " b,which runin the
same divectionnear togethertothetop of plate
D, the belts I and b serving to keep the paper
central and truoe as regards the plate D and

rolls B B'. The paper, as it passes through
the guide D D’ to the small roll g, is formed
into a U shape. It is then entered between
the rolls M and N. As the rolls revolve, the
serrated knife n comes against the paper, en-
ters groove m, and begins to cut a sheet fromn
the paper; but it is not entirely cut free until
the rolls have seized the incoming paper be-
hind the knife. The rolls continuing to draw
forward the paper, the tooth IR comes in con-
tact with it, pushes it against the tongue ¢ ot
roll N, and between the jaws f° /. As the
tooth and depressed paper follow the tongue
t, and the endsof thelatter drop into the open-
ings in cams Z 7, the jaws f /' force the paper
firmly against the tooth R,and when the tooth
R in its revolution leaves the roll N the two
thicknesses of doubled paper are held firmly
in the grip of the jaws,and are carried around
into the bite of the rolls N and O. A¢bt this
point the knife » has again revolved into con-
tact with the paper, and the sheet is cut free
from thecontinuous web. After the sheet has
been carried between rolls N and O it 18 de-
livered folded to a flyer, or is otherwise dis-
posed of.

My apparatus is constructed with positive
motions, is positive in its operation, so that
paper is folded much more rapidly than 1s
possible by the use of apparatus having tapes
and belts for guides. It also is very reliable
and not liable to get out of order.

My folding-rollsand mechanism can beread-
ily used without the guides D D" and rolls B
B’. 1In such case the paper should be intro-
dueced by hand or from a table, the firss rolls
being placed in a horizontal position, and if
more than two or morefolds aredesired, a du-
plicate set of folding-rolls should be geared up
with the first.

ITaving now fully described my folding mech-
anism,what I claim as my invention 18—

1. In apaper-folding machine, the combina-

tion of two co-operating rolls, one of which 18

provided with gripping-jaws having a movable
tongue between them, and the other of which
is provided with a tooth which operates to in-
sert a fold of paperbetween the gripping-jaws
and at the same time displace the movable
tongue and permit the jaws to close upon the
fold of paper upon its withdrawal, substan-
tially as described.

2. Inampaper-folding machine, the combina-
tion of two co-operating rolls, one of which 18
provided with gripping-jaws having a mova-
ble tongue between them, and a device, sub-
stantially as deseribed, for projecting said
tongue, and the other of which is provided
with a tootl which operates to insert a fold of
paper between the gripping-jaws and at the
same time displace the movable tongue and
permit the jaws to close upou the fold of pa-
per upon its withdrawal, substantially as de-
sceribed. |

3. In a paper-folding machine having rolis
arranged to revolve together and advance pa-
per pressed between them, the combination of
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one roll provided with jaws and a tongue, and | held between them by revolving out of con-
a cam whichadvancesthetongue betweensaid | tact with said jaws, all constructed and ar- 10
jaws to release their hold of the double of pa- | ranged to operate substantially in the manner

per between them, substantially as described, | and for the purposes set forth. |

5 with another roll provided with a tooth re- ALBERT FRANKLIN MADDEN.
‘volving with it, arranged to throw back the Witnesses:
said tongue and press a double of paper into Wirniam C. HIcoxs,

the bite of the jaws and leave a fold of paper | JOHN E. KLMENDORF.
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