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UNITED STATES

PATENT OFFICE. -

RICHARD M. HOE, OF NEW YORK, N. Y.

IMPROVEMENT IN PAPER-FOLDING MACHINES.

| Speciﬁéa.tion forming part of-‘Letters Patent No. 180, 8_80, dated Avgust 8, 1876; application filed
| | March 28, 1876.

To all whom it may concern :
. Beit known that I, RioEHARD M. HOE, of

the city, county, and State of New York,
have invented an Improvement in Apparatus
for Folding Sheets of Paper, of which the fol-
lowing is a specification: |

In the accompanying drawings, in which
like letters indicate like parts, Figure 1 is a
side elevation; Tig. 2, a top view; Fig. 3, an
end elevation; Figs. 4 and 5, sectional views
of the folding mechanism. Fig. 6 shows a
modified construction of an air-supplying ap-
paratus; Fig. 7, a section of the blast-pipe ;
and Figs, 8, 9, and 10, modifications of the
pneumadtic tolding apparatus. .
~ My improved apparatus is‘ designed for
folding printed sheets of paper, and is in-
tended to be attached to a printing-machine,
50 that the printed sheets may be folded as
they issue therefrom. Itis, however, adapted
to fold sheets, whether blank or printed,
‘which may be fed to it either by hand or by
any automatic apparatus.

Theinvention consists, essentially, of apneu-
matic apparatus for doubling a sheet so0 as to
produce the fold therein, in combination with

suitable sheet-receiving devices, the details

of which will be
forth, | |
- The drawings illustrate the apparatus as
an independent machine, and as such it will
be first deseribed, and then the mode of adapt-
Ing it for use with a printing-press will be
pointed out. _ ' |
The sheets of paper, supported upon a feed-
ing-table, 53, are successively fed to the carry-
- Ing-eylinder12, with their front edges nnderly-
ing thedrop-roller10, which, at each revolution
of the cylinder 12, is vibrated to press the
sheet upon the cylinder 12, and thus propel
1t into the machine. This roller is vibrated
by means of an arm
2, (dotted lines, Fig. 1,) which is fast upon
- the shaft 4 of the cylinder 12, and carries the
sheet between endless bandsor tapes 13 and 14,
~the former being stretehed from carrying-pul-
leys 20 to the upper folding-roller 15, soas to
bear upon the face of the cylinder 12, and the
latter stretelied around the carrying-cylinder
12 and pulleys 17. These tapes guide the
sheet down between the foldin g-rollers 15 and

particularly hereinafter set

y 3, engaging with a cam,

| 16 and the pneumatic folding mechanism 18,
whereit is suspended in a nearly perpendicu-
lar position. These devices are actuated as
follows: A toothed wheel, 19, (shown as hav-
ing a crank, 20, attached to its shaft,) meshes
| with and drives a toothed wheel, 11, fast on
the shaft of the cylinder 12, and this wheel 11
drives the wheels 22 23 on the shafts of the
folding-rollers 15 and 16 through idlers 31 and
20. The tapes 13 derive their motion from
the driven roller 15 and ecylinder 12, and the
tapes 14 theirs from the cylinder 12. The
freely - hung drop-roller 10 rotates while in
contact with the eylinder 12 at a uniform sur-
face-speed therewith. -

/ The pneumaticfold-forming mechanism here-
| in illustrated consists of a stationary pipe, 21,
and an oscillating interior pipe or rotary valve,
22, 'The .stationary pipe 21 is tixed to the
frame-work in a position parallel with and op-
posite to the folding-rollers, and has at oue
end a branch pipe, 23, communiecating with a

| means for supplying air, that shown in Iig. 1

being, for convenience of illustration, a bel-
lows, 24, supposed to supply a constant press-
are of air. The opposite end of the pipe 21 is
open for the purpose of admitting the interior
pipe 22, whose inner end is open to provide a
free passage for the air, and the outer end of
the pipe 22 is closed by a head, 25, between
which and the outer end of pipe 21 an air-tight
Joint or bearing is provided. The stationary
‘pipe 21 is provided with perforations 1 1, ar-
| ranged - in a stralght line on that side of the
pipe toward the folding-rollers, and at a point
opposite to the meeting peripleries of said
 folding-rollers. The interior pipe 22, which is
provided with a similar line of perforations at
coineiding positions, is antomatically rocked
or oscillated to bring the perforations of the
two pipes into alignment, as in Fig. 5, to allow
the air to escape, and is rocked out of such
adjustment, as in Figs. 4 and 6, to confine the
air. . -
The means employed for rocking the pipe
or valve 22 is a rod, 7, pivoted at one end to
one arm of the bell-crank-shaped pipe-head
| 25, and bifurcated at the other to straddle the
shaft 4, it being provided with a roller, 3, with
which the cam 2 engages to reciprocate it; and
| thereby to oscillate the pipe 21 in one direc-
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~ the rod 7 and bell-crank pipe-head

tion,
'-plmhed by means of thie spring-seated rod 26,

attached to the opposite arm of the bell- mank
head 25,

. When the sheet of paper hac'. been entered
‘between the tapes 13 and 14 by the operation
of the drop-rolier 10, and it has passed down
before the folding-roilers to such a distance
“as to bring its center, or that point upon which
it is desired to fold 113 opposite to the folding-

rollers 15 and 16 and the air-blast medmmbm,
‘the rotation of the eylinder 12 will (through
25) have
brought the perforatious b in the pipe 22 into
- eolnmunication With. the perforations in the
- pipe 21, as in Iig. 2, thus permitting the air
11 the 1eserx oir 24, w heie 1t 18 confined under
pressure, to escape through said perforations,
and to Impinge upon the 511(,(,13 50 as to force
it into the bite of the folding- IOllelS 15 and 16.

The blast of air thus discharged upon the sheet
is directed, by means of the position of the
perforations 1, in a straight line toward the
point of contact of the folding-rollers, and by
its force causes the sheet to assume the V
form which the said rollers in contact pre-
.sent, thus doubling the sheet upon a deter-
“mined and straight line.

The leading end of the sheet is slightly
raised by this operation, which movement 1s
aided by the motion of the lower folding-rolier,
. sinee the moment the sheet is blown into con-
' tact with the roller the friction of it will be
- sufficient to impart this upward motion to the
- sheet. until it 1s caught in the bite of the
"rollers., The rear end of the sheet, though
~held and supported by the tapes 13 and 14

. moves onward with a speed sufficient to com-

- pensate for that portion of it which is taken
~up in this doubling operation, and also to al-
"~ low it to pass through the folding-rollers with-
- out strain or buckling. The fold is thus made
- at the point where the stratum of air strikes
the sheet, and with a precision'and exactness
- which accomphbhes like folds in any number
- of sheets sucuesswelg presented to 1ts opera-
~tion.

| _suppossed to maintain a constant preb%ure
- This is not essential, as it is alone requisite

' that the air-blast s]mll be ereated at the in- i

tervals of time when the sheets are to be fold-
ed, and when the air-eduction orifices are in
a position to permit its escape. An arrange-
ment of devices for producing this pressure of
- air at the proper time 1s shown in Fig. 6,
- where an air-cylinder, 34, is fitted with a pis—-
- ton, 33, worked by a pistou-rod, 32, actuated
by aclank rod, 31, from the cmnk on one end |
of the shatt of the cylinder 12. These parts
are so connected and timed as to work in uni-
~ son, and produce the blast of air at the mo-

while the return movewment is accoin-
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of air shall be exerted against the sheet along
the line of the desired fold, in such a manner
that the shect shall be [01Led into the Lite of
a pair of folding- rollerb, or between two sur-
faces which 5hmll in connection with the atr-

blast, cause the bheet to be doubled. 1rJ‘he
shwt thus doubled is nrlped between the

rollers, and by the rotation is drawn between
themn to complete the fold.

Two modifications of the blast appamtus
are 1llustrated, that in Ifig. S showing a {iipe
having a long slit or mouth, 40, directed fo-
ward the folding - rollers 15 and 16, which
mouth is plovlded with a valve, 39, capablo
of being closed by a bar, 37, &utomatlcall
raised .:md aepressed by a2 rod, 38, actuate’
intermittingly from some moving pa,rt Of_th{
This pipe 36 is inh communicatior
with a pipe, 35, through which a constany
pressure of air is exerted. -

The mouth, closing valve, and folding-roll-
ers may be duphcated on its opposite side,
and the sheets from the printing-machine di-
rected to each set alternately by means of
guides or switches 45, as described in a pat-
ent granted to my self and S. D. Tucker, De-
(,ember 1, 1868, No. 34,627, or by an equiva-.
lent means. In Fig. 9 is shown a cylinder,

| 42, from which exteuds a pipe, 41, having a

slot ; in length equal to the width of the sheet,
through which sharp puffs of air are forced
to act upon the sheet by means of a piston, 43,
actuated by the rod 44, which is quickly
forced forward at the proper time by some
moving part of the machine.

In adapting this device for opera’rlon with a
printing-press it may be arranged so that the
fly-tframe shall deliver the sheets to the feed-
table 53, fromn whence they may be introduced
between the tapes 13 and 14, either by hand
or by automatic mechanism. This folding
imechanism may be arranged 1n many ways to
operate with .a web-printing machine, one of
the most direet being to make the carrying-
cylinder 12 one (preferably the. female) of a
pair of cutting-cylinders, and having a com-

. | | panion cylmder, 46, as shown in Iig, 10. The
The air-reservoir, as thus far described, is

tapes 14 around the. cylinder 12 are here
dispensed with, and narrow grooves are cut
circumferentially in the surface of cylinder 12,
into which one end of the conductors 47 enters

| sald conductor extending’ and gulding the

sheets down past the blast-pipe. Or the cutting
mechanism may be attached to the prinfing-
machine, and the separated sheets conveyed
thence to the folding device by tapes or other
conducting means; or the sheets may be left
joined together at two or more points, and
torn asunder at the proper time by being
taken by a faster-traveling mediam, as in the
Patent No. 25,199, granted to me August 23,
18569, and extended As the sheets emerge

‘ment when the sheet has been delivered into j from the folding-rollers 15 and 16, they are

the proper position for folding.
It is ebvious that the pneumatic fold-form-
ing mechanism may be modified In various

cuided by tapes 30 Figs. 1, 2, stretched from
the lower roller 16 130 pulleyb 29 to a position
over the second folding-rollers 27 and 28, where

ways, the essential requisite being that a blast | they are a second time folded, either by a Vvi-
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- mechanism, an intermitting air-blast for dou.
- bling
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' bra;tiug fo]aing-bl-ade, or by a duplication of | 5. The combination of the stationary cham-

the air-bldst device. ber or pipe 21, having eduction-openings 1,
What T claim is— - with the oscillating pipe or valve 22, an air-
1. The’'combination of a reservoir, emitting | supplying apparatus, and sheet-receiving fold-

a blast of air to impinge upon the sheet along | ing mechanism, substantially as set forth.

“the line df the desired fold, and receiving de- | 6. The combination, with the folding-roli-
‘vices, Substantially as described, between ers, of the automatically-operated air-blast-

!

which the sheet is doubled by said blast. | controliing apparatus and an alr-pump, sub-
2. The combination of an air-blast foldin g | stantially as shown and described.

~apparatus with an air-reservoir and control- | In testimony whereof I have signed my
ling-valve, substantially as set forth.

. name to this specification in the presence of
3. Cl;l{e combination of a sheet-conveying | two subscribing witnesses. |

}

the sheet, and a sheet-receiving mechan- RICHD. M. HOE.
ism, substantially as set forth. 3
4. The combination of a sheet-conveying | Witnesses:

mechanism, an intermitting air-blast for don. IsAAC KRAUS,
bling,the sheet, and sheet-folding rollers, sub- ROBERT COCHRAN.
sta,ntfally as set forth, - I '
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