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UNITED STATES PATENT OFFICE.

EDWARD N. SMITH, OF WEST BROOKFIELD, MASSAOHUSDJ}TS, ASSIGNOR TO JAMES H.
GRAY

MACHINE FOR FOLDING PAPER.

Specification forming part of Letters Patent No. 6,896, dated Novenlber 27, 1849; Reissued
January 7, 1851, No. 186.

To all whom it may concern:

Be it known that I, Epwarp N. Smirm,
of West Brookfield, in the county of Worces-
ter and State of M‘lssqchusetts, have in-
vented a new and useful Machine for Fold-
ing Sheets of Paper or other Fexible Sub-
stances, of which the following is a full,
clear, and- exact description, reference be-
ing had to the accompanying drawings,
forming - part of this specification, in
which—

Figure 1 is a perspective vieW of my au-
Y

tomatic paper folder; Fig. 2 is an eleva-
tion of the end of the machine at which the
folded paper is discharged; Fig. 8 isa plan
showing the ‘eranoement of the endless
bands and rellers, Fl(" 4 is a vertical sec-
tion at the line & @ of Flo 3, looking in the
direction indicated by the arrows a a; Fig.
5.is a vertical section at the line 0 o Flg 3
looking in the direction indicated by the
arrows & b; and Figs. 6 and 7 are plans
of sheets of paper showmo" the various fold-
ings.

My invention consists in a series of mov-

ing plane surfaces one above the other,

formed of endless bands on which the paper
is extended, and by which it is carried
through the machine. The several surfaces
move at right angles to each other, and as
the paper is successively extended upon each
surface, it is doubled. by having its central
line struck upward, and being seized be-
tween a pair of revolving converging sur-
faces whose axes of revolution are in the
direction of the motion of the moving sur-
face on which the paper was first extended,
is delivered upon the moving plane surface
next above. On this second surface it is
again extended to be again struck upward,
and the operation is repeated as often as re-
quired to produce the required number of
folds, each being at right angles to the one
preceding -it. The operatlo‘i can be modi-
fied as will herein be described to produce
two or more successive folds parallel to.each
other.

In the accompanying drawing A’ is a
strong table composed principally of an up-
per (B’) and lower (B’’) rectangular frame,
connected by, and supported on four legs
C’, ¢, ¢, ¢, To-the longer sides of
this frame are attached the rollers 1 and 2
turning on journals ¢ supported by bearings

on the frame A’; these rollers are parallel
to each other and are surrounded by a set
of endless bands D’ connecting the two, and
forming the first moving surface on which
the paper is extended. Between the central
bands and parallel in direction with them
is the straight edge A supported by a verti-
cal rod B, to which a vertical reciprocating
motion is given by a cam E (secured to a
horizontal shaft f turning in journals at-
tached to the lower frame (B’") of the
table) and by a helical spring & coiled upeon
the vertical rod. The 'cam acts to depress
the straight edge A below the moving sur-
face (D', Fig. 4) on which the paper 1s ex-
tended ; as the shaft revolves, the rod is lib-
erated and the spring 6 contracting. throws
the straight edge suddenly upward, the edge
striking ‘the middle of the paper from side
to side forces it upward until it 1s seized be-
tween the adjoining surfaces of two con-
verging sets of endless bands D’/, D’’’ tra-
versing two rollers 3, 4, which are parallel
with each other, and revolve at right angles
to the moving surface on which the paper
was first extended. These endless bands
are of unequal length; the longer D’ passes
off hoﬁzon{ally, returning round a tight-
ening roller 5, parallel with the first two, 3
and 4, and forming the second movabie
plane ‘surface on which the paper is ex-
tended, and from which it can be struck up-
ward by a second straight edge G to be seized
in turn by a second sct of converging bands.
The shorter endless band (D) after press-
ing against the first (D’") sufficiently long
to seize the paper diverges from it and ve-
turns over a voller b, revolving above the
longer band.. By increasing the number of
the sets of endless bands and straight edges
any required number of folds may Te made,
each at right angles to the preceding one,
or by varying the angle of the bands and
folding edges any desired angle may be
given to the folds.

It frequently becomes necessary that two
consecutive folds shall be parallel to each
other; to accomplish this result the arrange-
ment of the bands and straight edges is
varied (as shown in Fig. 5); the longer
folding band D", does not run directly
upon one (8) of the two rollers 7, 8, between
which the straight edge (G) is projected,
but upon a third roller 10, which has its axis
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in the same plane and parallel with those
of the first two, and is separated by a narrow
space from them; in this space a second
straight edge K, can be projected upward
against the paper struck up by the first
straight edge G and passing over the space
to the horizontal band D’’”’, this straight
edge forces the paper npward between two
converging bands D’’”/’, D’’’/ running on
a pair of parallel rolls (9. 12,) revolving di-
rectly above the space between the two lower
rolls (8, 10,) through which this second
straight edge (K) is projected; one of these
bands (D”7"") is the short one which has
already acted in making the first fold, and
which is bent out of its direct course to the
tightening roll 13, by this second pair of
folding rolls; the other band D’”"**’ is very
short, and is tightened by passing its several
members over a set of small rolls ¢ all hav-
ing the same common axis; this set of tight-
eners can be moved up or down ina circular
are, of which the axis of the folding roll 12,
is the center, when the double folding is re-
quired the second folding edge K is put in
gear and the tighteners ¢ of this short endless
band are depressed to deliver the folded
paper upon the horizental band D’"”"; when
this parallel folding is not required the
second folding edge (K) is thrown out of
gear, the tighteners are raised, and the sheet
folded by the first folding edge (G) passes
directly to the horizontal band (D’"").
The machine represented in the drawings
is arranged to fold paper four times in the
manner shown in Fig. 6. The first fold be-
ing ‘across the paper; the second being at
right angles to the first; the third, parallel

" to the second ; and the fourth, parallel to the

first fold. The first fold is made by the
straight edge A operated by the rod B, the
spring » and cam E. The paper is seized by
bands D’/, """ running on the rollers 3 and
4, and extended upon the band D’’; from
this it is struck upward by the straight edge
G operated by appropriate rod H, cam J,
and spring < to be seized by the roller 8, and
the band running on the roller 7. K is the
third straight edge with its rod M cam L
and spring 7, 9 and 12 are the third folding
rolls. The horizontal band D"’ receives the
paper after the third fold is made and con-
veys it to be acted upon by a fourth straight

6,896

edge S, from which it is seized by the fold-
ing rolls 15 and 16 and delivered upon the
band D7, by which it is discharged from the
machine. Do ,

The power of the prime mover may be
applied directly to the cam shaft f or to one
of the rolls, and thence by belts and cog

wheels to the several members of the ma-

chine. The folder thus constructed may be
applied directly to the roller printing press,

and receive the sheets as fast as they are

printed.

The paper may be delivered by the ma-
chine after any number of folds have been
made, by throwing the remaining folding
edges out  of gear; or any fold may be
omitted as in Fig. 7, where the third fold of
Fig. 6, has not been made.
edges may be thrown out of, or into gear
with their respective cams by the arrange-
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ment represented at M, N, O, P, Fig. 2,orin -

any other convenient manner. I have de-
scribed the straight edges as projected up-
ward by springs and held down by cams, but
cams may be used to project the folding
edges, and springs to hold them down. It is
also obvious that a piece of cord or a wire
will answer instead of a straight edge, and
even g portion of a curved disk may be used
for the same purpose.

What I claim as my invention and desire
to secure by Letter Patent is— '

Folding sheets of paper or other flexible
substance by machinery made and operated
substantially upon the principle herein set
forth; that is to say, by striking the paper
or other substances upward in the line in
which the fold is to be made, from a surface
on which it has been extended; and seizing
it between converging surfaces which com-
plete the fold and deliver the folded paper;
irrespective of the number or forms of the
surfaces employed, and of the number or
forms of folding edges required to give the
requisite number of folds to the paper; irre-
spective also.of the arrangements and .de-
vices for operating the several members of
the machine.

EDWARD N. SMITH.
" Witnesses:

E. S. Rexwick,
P. H. Watsox.

[TirsT Printep 1913.]
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