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To all whom it may concern:

Be it known that I, NATHAN S. CLEMENT,
of Northampton, in the county of Hampshire
and Commonwealth of Massachusetts, have
invented certain new and useful Improvements
in Self Feeding, Folding, and Counting Paper-
Machines; and I do hereby declare that the fol-
lowing is a full, clear, and exact description
of the same, reference being had to the ac-
companying drawings, and the letters and fig-
ures marked thereon, forming a part of this
specification, and in which—

Figure 1 represents a top or plan view of
my improved self feeding, folding, and count-
ing paper-machine. Fig. 2 represents a -side
view of the same, looking in the direction in-
dicated by arrow 1, Fig. 1. Fig. 3 represents
the front, or end, view of my said improved ma-
chine, looking in the direction indicated by
arrow 2, Fig. 1. Fig. 4 represents a side view
of the machine, looking in the direction indi-
cated by arrow 3, Fig. 1. Fig. 5 represents
the other end, or rear, view of the machine,
looking in the direction indicated by arrow 4,
Fig. 1. Fig. 6 represents, upon an enlarged
scale, a vertical central longitudinal section
of the machine, taken online A B, Fig. 1, look-
ing in the direction indicated by arrow 3 of
the same figure. Fig. 7 represents, also upon
an enlarged scale, a side view of a portion of
the machine, as will be hereinafter more fully
explained; and Fig. 8 represents, upon a still
larger scale, a section of a portion of the ma-
chine, as will also be hereinafter more fully
explained.

To enable those skilled in the art to which
my invention belongs to-make and use the
salile, Iwill proceed to describe it more in .de-
tail.

In the drawings, the part marked A repre-
sents the bed-piece or table of the machine, -
. and BB two pieces secured to said table, one

at each end of the machine, upon the ends of
which are secured, by means of screws, the
legs C'of main frames or standards C €/, thus
holding the machine Securely in position. I
is the table, upon which the Ppaper to be fold-
ed and counted is placed, the upper portion
D’ of which, as will be seen by Figs. 2, 4, 6,
and 8,ismade thicker at the center,and slanted
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downward toward each end, for the purpose
of facilitating the operation of eurving the pa-
per as it is pushed forward between the first
two feed-rolls.

The paper is first pushed forward by press-

-ure-feet or starters E, which will be herein-

after more fully explained, until it is taken up
by feed-roll ¥’, which carries the sheet up,
where it is acted upon by both feed-rolls F I,
and doubled in the center. It is then carried
forward and delivered or fed to the breaking
or compressing rolls G G’, which press the
back, folded by the first two rolls, tightly to-
gether to form a sharp edge. It is then car-
ried forward between feed-rolls H H’, thence,
through delivery-rolls X I/, over delivery-plate
a and guide-plate ', into a counting-receiver,
b, after which it is dropped into the general
receiver in single packages as they are made
up, by suitable mechanism hereinafter de-
scribed.

In order that the paper may be kept firmly
Packed or pressed down and held in position,
pressure-plates U are provided, the ends of
which extend nearly up to the center of feed-
rolls T F'—those upon the forward portion
of the machine being secured to shaft VY, and
those upon the rear or back side to the piece
B. Ifsuch plateswere notprovided, the sheets
would curve outside of feed-rolls F F instead
of between them.

Suitable gages D/ are combined with the
sides and ends of the machine, by means of
which the paper is regulated, so that it will
be folded squarely and evenly in the center.

Table D is operated as follows: Upon its

under side is arvanged a metallic plate, D,
upon the under side of the center of which is
secured, in some suitable manner, a screw-
standard, J.
. K is a ratchet wheel or pulley, grooved out,
as shown at ¢, to receive a belt, d, correspond-
ing in shape to said groove, which ratchet op-
erates, by means of a pawl, K/, fulcrumed at
¢, in combination with: ratchet - teeth f, wheel
or pulley L, which is fitted to turn upon
screw-standard J, said pulley I being provid-
ed with a corresponding groove, ¢, to receive
belt d. - ,

Upon the end of compressing - roll G, next
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to standard C, is arranged and secured a cam,
G*, (shown in dotted lines, Figs. 2 and 6 of
the ‘drawings,) which operates a T-lever, M,
pivoted atg. As the end 'k of lever M is raised
by cam G’/, the end M/ is also raised or drawn
back at the same time, which operation draws
back pawl K/, which catches into one.of the

ratchet - teeth f, and thereby turns ratchet-

wheel K and pulley L the distance which one
noteh will carry them, thus raising the table.

To provide against the package of paper
being raised too fast—viz., faster than it can
be taken off and folded—a self-regulating de-
vice is arranged, by means of which the pa-
per is always kept at the proper level for the
top sheet to be acted upon by the pressure-feet
or starters 1. This is accomplished in the fol-
lowing manner: A lever, N, ispivoted at 4, and
provided atone end with a swinging lever, N/,
and at the other end with a device eonsisting of
a flat, rectangular piece, N’/, one end secured to
the end of lever N,and the otherend projecting
in over the package of paper O and provided
.with an adjustable regulating - foot, N'//, pro-
jecting down, and adapted to rest upon the
paper, as indicated in Fig. 6. = As the greatest
weight is upon this end of lever N, the foot
of piece N’ always rests upon the paper,
thereby adjusting the lower end of swinging
lever N’ (upon which is arranged and secured
an inclined blade, k) to the level of the paper.
When the end % of T-lever M is lowered by
the action of cam G’ the lower end M’ is
drawn forward by means of a spiral spring, I,
to the point at which it again catches into the
next notch, f.

If the table is at a proper level for press-
ure-feet E to act upon the paper, the end of
spring m, secured to the upper side of pawl
K/, will pass over the edge = of blade k, thus
keeping the end of pawl K’ elevated, so that
it will not catch into the next noteh of ratchet-
wheel K; but as the paper is taken off and.the
package lowered the foot of piece N’/ also
drops, thereby raising blade % and allowing
the end of spring - to pass under it, so that
the end of pawl K’ is allowed to drop upon
ratchet - wheel X, and, as it is drawn back,
catches into a noteh, thereby raising the table
the required distance by means of ratchet-
wheel K and pulley L, as before explained.

Suitable guides J’ are combined with the
sides of the table, by means of which the lat-
ter is secured against a revolving motion.

Table D is represented in the drawings as
being adjusted laterally by means of set-
screws 7; but in practice other suitable de-
vices may be employed, if preferréd.

TUpon. the end of compressing-roll G/, also
next to standard C, is arranged and secured &
cam P, (shown in dotted lines, Figs. 2 and 6,)
which operates cam-lever, having two arms, P’
and P, keyed to shaft Q. There -are also se-
cured upon the same shaft two levers, R, one
at each side of the machine, upon the lower
ends of which is secured, at o o, a plate, R/,
upon which the pressure;feet or starters are

pivoted. As cam P revolves in connection
with compressing-roll G/, and the partp comes

.in contact with the arm P’ of cam-lever, the

latter is raised, thereby carrying forward the
lower ends of levers R, upon which the press-
ure-feet or starters B are arranged, and as said
feet are manufactured from rubber, they ad-
here to the paper, thereby pushing it forward
to form a curve, which curve, coming in con-
tact with the first feed-roll I/, is drawn for-
ward and carried up between feed-rolls I and
T, and folded; thence forward through or be-
tween each succeeding set of rolls, as before
explained.

It often oceurs that several sheets are more
or less curved at the same time by the action
of pressure-feet B. It is, therefore, necessary
that the surfaces of feed-rolls ' IY travel faster
than pressure-feet or starters E, in order to
draw the upper sheet forward, and thereby re-
lieve the action of said pressure-feet E, thus
allowing all save the first sheet to drop back
to their normal position ; otherwise more than
one sheet would be liable to be drawn in at the
same time.

When the point p of cam P comes in contaect
with arm P* of lever I/, levers R, in connec-
tion with pressure-feet E, are carried back into
the position for pushing another sheet forward,
as shown by dotted lines, Fig. 8, of the draw-
ings.

‘Upon the under side of plate R/is arranged
a sliding plate, R”, which, when pushed for-
ward, will strike against the back of pressure-
feet 18, raising them off of the paper, and thus
disconnecting the feeding operation, and vice
versa. , :

In order that the pressure-feet may work
freely, it is quite essential that they shall be
pivoted at a particular angle above the point
of contact, as their operation will be greatly
impairedif set.at too acute or obtuse an angle.

Pressure-feet or starters E are applicable
not only for pushing the paper up to form a
curve, then to be caught up and folded by feed-
rolls F and ¥/, as illustrated in the drawings,
but may be used with good effect, in combina-
tion with said rolls, for feeding sheets without
folding the same. In the latter case feed-roll
¥’ would be raised, and gage D'/, on the op-
posite end from pressure-feet I, would be ar-
ranged under roll F, and the package of paper
placed upon the table of the machine so that
theé ends to be fed would abut against said
gage D', Pressure-feet B will then move the
paper forward, and form the curve in the same
manner as when it is to be folded, the end be-
ing caught between the rolls instead of the
center of the sheet. :

Upon shaft Sis arranged and secured a cam,
S, (shown in dotted lines, Figs. 2 and 6,)
which operates a spring, T, arranged loosely
upon shaft T/, the upper half of spring T be-
ing held from springing up by bearing against
a hub, s.  When the lower half is sprung up
by coming in contact with the part ¢ of cam
S spring T is held tightly about shaft T/, thus
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securing the latter from being turned when it
is.required to remain stationary.

- As sheet 1 passes up through carrying or
feed rolls H H/, the folded end 2 comes in con-
tact with a concaved plate, 3, which guides
the paper down into delivery-rollsIT. When
it has been fed through the latter about half
the length of the sheet, the lower roll . I is
stopped, as before explained, thereby holding
the lower half of the sheet, as shown at 4,
while the upper halfis carried forward by roll
I, which opens the sheet, as shown at 5, and
by this time the folded end 2 of the succeed-
ing sheet has been carried forward by feed-
rolls H H' a sufficient distance to carry it over
the end 4. The pressure is then released upon
spring T by cam &/, and allows roll I to turn,
which carries the part 4 forward, and allows
the sheet to drop into receiver b, where it oc-
cupies the position shown by Sheet 6, and the
‘next succeeding sheet to. pass within that

sheet, and so repeating until the package is

completed.

Upon shaft W is arranged and secured a
counting device, consisting of two rubber or
friction pulleys, W’.'W*/, which are so formed
and arranged that, in combination with a
ratchet-wheel, X, operated by a pawl, X/, piv-
oted at 7 upon the end of arm M* of T-lever
M, any number of sheets desired may befolded
and dropped into receiver b while pulley Y is
making one revolution. By cutting away the
surfaces part way around pulleys W/ W, ag
~ shown at 8, so that they will not bear upon

roll H/, their driving-power, I am enabled, by
simply withdrawing. pin 9 and turning pulley
‘W, to set it so that pulley Y will revolve once
to any number of sheets I wish to count off
into a package, the counting being done in
this manner: As pulley Y revolves, a pin, 10,
strikes the end of arm 11, and the other end
being keyed to the upper end of delivery-
guide o/, and both pivoted at the same point
upon a small shaft, 12, the lower end 13 of de-
- livery-guide «' is thrown up beyond the.end

14, thus allowing the package of paper con-
taining the desired number of sheets, folded
one sheet withinanother, to drop down into the
general receiver Z. '

To facilitate the operation of packing the
packages in receiver Z, I have arranged a
guide-piece, Z‘; which operates, in connection
with the operation of the counting-device, as
follows: The guide-piece Z’ is arranged to
slide up and down upon plates 15, secured to
the lower edge of guide-plates Z”. A belt,
16, is secured to a projecting piece, 17, secured
to the under side of guide-piece Z/, which

- passes up over a pulley, 18, pivoted at 19 upon
a standard, 20, the latter being secured to
frame or standard C. '

Upon pulley Y is secured a pieee of rubber,
21, of just sufficient thickness to bear firmly
against belt 16, so that as the former revolves,
and piece 21 comes in contact with the belt,
the latter will be drawn up in connection with
guide-piece Z/, which allows the last package

‘which keeps it taut at all times.

of paper to drop down to the bottom of re-
ceiver Z, the latter being so formed that it

‘holds the top of each preceding package for-
. ward, thus allowing the incoming package to

pass back of, instead of into, it.

To secure against the belt 16 becoming slack,
and thus preventing the operation of guide-
piece Z/, a-weight, 22, is secured to the end,
The upper
edge 23 of guide-piece Z/ must be below the
top of plates 15, or the package is liable to be-
come caught at that point as it is dropped into
the receiver. :

24 is a guard-arm, by means of which the
paper, as it is counted off into receiver b, is

kept from falling over out of its proper rela-

tive position ; and 25 is a thin plate, secured
to said arm, and bearing against the surface
of the upper delivery-roll I’, for the purpose
of preventing the upper half of the sheet, as
it springs out from under the roll, passing up’
over and around. said roll ; and delivery-plate
@ operates.in like manner to prevent the lower
half of the sheet from passing down and around
the lower roll I.

In the drawings Ihave represented my regu-
lating device for raising and lowering table D
only upon one side, since, in' practice, the ar-
rangement of another set upon the other side
would be but a duplication of parts, a screw-
standard, J, and the operating mechanism -
connected with it, being also arranged upon

.each side of the machine.

It often occurs that a package of paper one
foot in height will vary from a level one-half
inch. It therefore becomes necessary to regu-
late the table upon each side, each regulating
mechanism acting independent of the other. -

The operation of the machine may be briefly
summed up thus: Table D having first been
lowered, the package of paper O is then placed
upon it and regulated by gages D', so that
the papershall be folded squarely and evenly in
the center. Pressure-feet or starters B hav-
ing first been raised by pushing forward slid-
ing plate R*, the table is then raised by turn-
ing ratchet-wheel K until the top of the paper
is within about one-sixteenth of an inch of the
bottom of feed-rolls ¥ I/, when the feet are
then lowered by drawing back slide R/ and the
machine set in operation, when pressure-feet
or starters B then push the paper forward to
form a curve, 26, as shown in dotted lines,
Fig. 8, which, when coming in contact with
feed-roll I, is drawn up by the latter between
both rolls and folded. It is then fed forward
between breaking or compressing rolls G G/,
where the fold made by rolls F I is pressed
to form a sharp edge; thence up through car-
rying or feed rolls H H’, which carry it for-
ward through delivery -rolls I I’, where, by
means of stop-roll I, the paper is carried one
sheet within another, as before explained, and
dropped into counting-receiver . When the
desired namber of sheets have been counted
off into a package the latter is pushed out of
receiver b, over the end 13, and dropped into
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general receiver Z by suitable mechanism, here-
inbefore described, a suitable device, Z/, being
provided by means of which each package, as
it is-dropped into the receiver, passes in back
of the preceding one instead of into it. .

Thus it will be seen that by my invention
T am able, by a_continnous and automatic pro-
cess, to feed and fold each sheet of paper sep-
~arately; to carry, when so’ folded, one sheet
- within another; to count off any desired num-
“ber of sheets to a package; and to pack into a
general receiver said packages without drop-
ping one package within another.

Having described my improvements in self
feeding, folding, and counting machines, what
- Lelaim therein as new and .of my invention,

and desire to secure by Letters Patent, is—

1. The combination, with the table D, the
pressure-feet E, and feed-rolls F ¥, of mech-
anism, substantially as herein described, con-

trolled in its action by the paper upon the ta-.

ble, for raising said table for adjustment of the

baper thereon to the action of said pressure-

feet and feed-rolls, substantially as shown and
described. : : :

2. The combination, with feed-rolls F F and
bressure-plates U, of the pressure-feet or start-
ers E, substantially as described.

3. The combination, with delivery-roll I, of
guard-arm 24 and its plate 25, substantially as

-and for the purpose set forth.

4. The combination, with the guide-piece Z/,
of mechanism, substantially as described, for
raising and lowering the same, substantially
as and for the purposes set forth.

5. The combination, with the guide-piece Z’
and pulley Y, of the weighted belf or strap

16, substantially as and for the purposes set

forth.

6. The combination, with the bottom deliv-
ery-roll I and spring T, of cam &', substan-
tially as and for the purposes set forth.

7. The combination, in a machine for fold-
ing and eounting. paper, of delivery-rolls I r,
one of which is arranged to retard or check
the movement of one-half of the folded sheet
until the fold of the next sheet overlaps it,
substantially as and for the purposes de-
seribed. : :

8. The combination, with the hinged press-
ure or starting feet E, of sliding piece R”,
substantially as and for the purposes sef
forth. '

9. The mechanism, substantially such as
above described, for folding paper, in combi-
nation with mechanism, substantially as de-
seribed, for counting and resting the same in
separate packages, as shown and set forth.

: NATHAN 8. CLEMENT.

‘Witnesses:

Tros. H. DoDGE,
Epwin E. MOORE.




