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UNITED STATES

PaTENT OFFICE.

MARK SMITI, OF MANCHESTER, ENGLAND.

PAPER-FOLDING MACHINE.

SPECIFICATION forming part of Letters Patent No, 649,097, dated May 22, 1900.
» Application filed Decomber 21,1897, Serial No. 662,886, (No model)

To all whony it may concermn:

Be it known that I, MARK SMITH, a citizen
of the United Kingdom of Great Britain and
Ireland, residing at Manchester, in the county
of Lancaster, England have invented certain
new and useful Improvements in Paper-Fold-
ing Machines, of which the following is a
specification.

This invention has been patented in part
in Great Britain, November 25, 1895, No.
22,462,

- Paper-folding machines are commonly con-
structed with pairs of continuously-rotating
rollers, between which the fold is thrust by a
reciprocating knife and from which the folded
sheet is conveyed by continuously-running
endless tapes, or, in a modification, a pair of
gripper-cylinders with intermittent motion
have been substituted for the pair of rollers.
There are other types of folding-machines
also, to which this invention has no affinity.

My present invention has been designed
with the object of simplifying the construc-
tion and rendering more certain in action
paper-folding machlnes of the gripper-cylin-
der and roller type. . At the same time I am
enabled thereby to dispense with the use of
the paper-stops and with the continuous.mo-
tion of the rollers and tapes, and, further, to
deliver the folded paper after the second or
any subsequent fold.

I will describe my said 1mmovemeuts with
reference to.the accompanying dP&WIDO‘S, in
which-—

Figure 1 represents a sectional side eleva-
tion; Fig. 2, a transverse section; Fig. 3, de-
tails of folding-rollers ; Fig. 4, a plan View be-
low the upper part of the machine; Fig. 5 a
side view, and Fig. 6 a sectional end view, of
one of the gripper-cylinders. Fig. 7 shows
an end view, and Fig. 8 a side view, of the
mechanism for rotating the cylinder. )

According to these improvements I employ

" both gripper-cylinders and pairs of rollers, a

gripper-cylinder for the first fold, and either
gripper-cylindersor rollersforthesubsequent
folds; but rollers preferably for the last fold
or folds only. The paper to be folded when
laid with its edges against the points or gages
has the line where the first fold is to be made
exactly over the slot in the table and the gap
in the gripper-cylinder. The fold is made

“der.

by a knife, which inserts the fold through the
slot into the cylinder-gap, whereupon the
gripper is closed and the ¢ylinder is caused to
make one complete revolution. The endless-
tape rollers are geared with the cylinder and
therefore move and stop therewith. During
the motion-of the eylinder and tapesthe paper
is released from the gripper, received by the
tapes, and conveyed by them to a point where
the line of the second fold comes exactly over
the line of gap of the second cylinder, at
which instant the first cylinder and the tapes
and the paper thereon stop and the second
knife folds the paper into the second cylin-
Thus the necessity for fixed stops for
the second and subsequent folds is avoided.
The operation repeats itself for the third and
fourth folds, which may advantageously be
made by the rollers, hereinafter described,
for the fourth fold only. Whether or not rolll
ers are to be used for the fourth fold only or
for both the third and fourth .folds will be
determined by the character of the paper to
be folded on the machine. . Thus for jobbing
work, or when thin papers have to be folded,
the fourth.fold may be made by rollers.
‘When only thick paper has to be folded, the
first fold only may be made with the eylm-
der and the others with the rollers, For in-

- termediate work there may be two cylinders

and two pairs of rollers.

As, except in necessary modifications of
shape and arrangement, all the grippers, cyl-
inders, and accessories are alike, a descrip-
tion of one will apply to each. ‘I will there-
fore describe one only, with reference to the
accompanying drawings, in which similar let-
ters and figures are used to denote similar
parts throughout. The eylindersare denoted
by B’ B® B®%. The knife A of each cylinder is
carried at the end of a curved lever Z, the oppo-
site end of which is fitted with a friction-bowl

riding uponthe cam Z'. Thegripperinthecyl-

1nder is operated to seize the folded paper at
the proper moment, as hereinafter described.

The suitable intermittent rotation of the cyl-.

inder always in the same direction is effected
by means of the pinion D, a toothed segment
C, and connecting-rod 02 which is attacned
to a crank-pin on  the shaft carrying the cam
Z' and to the toothed segment.  The pinion

D 1is loose upon the eylinder-shaft and at-
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tached to a disk D’, upon which there.is piv-
oted a click or pawl ¥, which is engaged by |
a spring F' to cause it to drop.into anotchin
a disk G, fixed on the cylinder end. This
noteh and click insure the rotation of the cyl-

inder in one direction only, the click running.

free in one direction over-the eccentric edge
of the disk G.  (See Figs. 7 and 8.) The

gripper H' is operated by the cam H; fixed on: |

the frame side, (See Figs.5and 6. ) In con-
tact with this cam there is a friction-bowl H? |

on an arm fixed upon-the gripper-shaft h'yon-}

which shaft there is also fixed a toothed sev-

ment H?, gearing with a pinion H* on the spin- -
dle H5, hav1n0' coiled thereon a strong spiral |

sp'rm'v H¢, the two ends of which aibut Te-
spectwely, against a shoulder on the shaft |

- and-a shoulder on a fixed stop. It will be |

20

seen by reference to the figures: that if the |

cylmder is rotated from the position shown |

to.the left. the bowl will drop into the hollow

" -of.the cam H, being compelled to do so by |
" the tension of the.spring H® acting through |

25

the parts:H*and H®. ~The fold will thus be
seized in ‘the: usual manner and held for.a
half-revolu_tmn when:the bowl ig lifted to the
larger radius of the cam and the grip is.re-

. leased. “The grip-cylinder B'is temporarily
 locked in the position shewn in Fig. 1 bya
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pivoted catch I, which engages with the notch

- I3, -Figs. T-and 8, on-the cylinder end, . which

- springT'.-

35

is.held in engagement- by the compression:
Its disengagement at the proper |

instant is. made by means of a stop pin 19 on:

bhe ‘toothed segment C.
Below the cylinder there runs a series of

endless tapes on: the pulleys J J' and above.

- these another series: of endless tapes on the

40

pulleys K K'.”"When the ¢ylinder has made
a ha.lf-revolutlon, ‘the gripper is:freed, where-

'upon’ the folded paper is delivered therefrom:

" to.the tapes: between which it is conveyed: to
" thenext cylinder B?, where it stops to-be again

45

folded, if required, or whence it will be car-
ried forward and delivered at: the next mo-
tion, These tapes are driven by gearing H’

on the cylinder, so as to move and stop there-

"~ with,

.50

- T arrange to: move the second and following

6o

65

The knife can be adjusted i in its helder by
the screws and.nuts L. L'. - -

To enable the machine to. be used for dif-
ferent.sizes of paper and different. foldin gs,

eylmdew in right lines:relatively to the. first |
and: to:each. 'othe‘r.

like-manner. 'The base of the inachine has

the: frame N, carrying.the first cylinder, se-. |:
The frame:

curely bolted to:it-or cast with it.
N, carrying the second cylinder, slides upon
M a,nd can be moved by means of the hand-

wheel N2 and the screw N3, workingin a nut |
- fixed in the framing N’.

The second eyhn-
derand its cooperamnv mechanism.are driven
from the main shaft of the machine by the
shaft'V and the miter-wheels 1 2, as is here-
inafter described, and the- ad;]ustment of the

ach r. The folding-rollers also |
‘when employed are-arranged to. be. moved in

frame N is permiitted Aby‘,fofming the shaft

- V:with a feather or thelike, so that although

it rotates with the miter-wheel 2 it is eapable
of longitudinal motion thereon. The frame
P, carrying the third and fourth folders, is
51m11fu-]y moved at right angles to N’ by
‘means of the- hand- wheel P

As already stated, I prefer to use for the
later folds: or for the last fold when the sub-
‘stance of the folded sheet is comparatively
bulky the parallel rollers-Q Q', which are
-geared-together and driven in the same man-
L. ner as the cylinders by the guadrant or
toothed segment C. (See Fig. 8.) If these
‘rollers are to rotate mtermlttently in one di-
" rection, one of them may be provided with a
| loose pinion and click and be driven by a

“toothed segment: precisely as. deserlbed for

| the gripper-cylinders.-
-rollers Q Q' into the box R, into which they

"are pressed by the flier R/, or they may be de-

- livered after any fold into a box or upon
known arrangements. of endless tapes and
fliers, such as O, Fig: 1.

The machineisdriven by the pulley Son the.

first motion-shaft 8/, on which is fixeda pin-
ion 8% gearin Wlth a wheel T on the second
motion-shaft. T, on which are fixed the erank-
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The completely-folded sheets drop. from the

go
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disk T? driving the first:gripper-cylinder;and -

the cam: Z/, operating the knife. 'The wheel
T gea,rs with an equal wheel U-on: the third

: motion-shaft U’, which has fixed on’itsend a,

| miter-wheel 1, meshmg with another miter-
wheel 2 on the shaft V,on which are the cranl-

digk'and cam for actuatmg the second eylin-

der‘and knife. ~'On shaft V is fixed another
miter-wheel 3, meshing with a similar miter-
wheel 4 6on the shaft W, which carries the
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erank-disk ‘and cam for operatlng ‘the third -

' eylinder and: knife.

6 on the shaft’ X which. carries: the: crank-

It also:carries the miter-
'wheel 5, meshing with a similar miter-wheel -

116

disk'and cam for actuamn g the four’ch foldel

and knife.

It will be noted that in the drawings all
the accessoriés for the sécond and following
folders are not fully repeated, .some bemnr
omitted for the sake of clearness. It-will be
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iunderstood; however, that. the successive °

;folders of like construction are practically

‘repeats in all details and that details which

lcannot be clearly shown. in: the general draw-
tings are separately illastrated.

:by Letters Patent, is— . .
1. Ina. paper-foldmv maehme, the. combl-

‘nation with grip-cylinders, of means for giv-

ing them intermittent. rotation: in one direc-
"mon only and making.a single revolution for
each-fold, reclproeatmu knives for folding a
sheet of paperand feeding it.to the grip- cyl—
mders, endless’ travehnw tapes and rollers

‘earrying said tapes-and geared with the eyl-
.inders so.that the tapes move and: stop: with

:the cylmders, substantnally ag'set forth.
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. - Having now described my 1nvenf310n, Ide- -
relare- that what T’ clalm, and desue to secure-
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2. Inapaper-folding machine,means which
enable different sizes of paper and different
foldings to be employed,consisting in the com-
bination with the firsf folding appliance on
the main frame, of a second foldingappliance
on a second frame at right angles with the
first frame, the third and fourth folding ap-
pliances on a third frame at right angles with
the second frame, means for adjusting said
second and third frames, and sets of travel-
ing tapes intermittently moving with the fold-

ing appliances and stopping Whlle the fold
is made over the second and following ap~
pliances, substantially as-set forth.

3. In a paper-folding machine, the combi-
nation of folding appliances each comprising

an intermittently-rotating gripper-cylinder,
means for rotating same, tapes moving there-
with, and a reciprocating knife, with folding
appliances each comprising a pair of inter-
mittently-rotating rollers, means for rotating
same, tapes moving therewith, and a recip-
rocating knife, substantially as set forth.

In testimony that I claim the foregoing as
my invention I have signed my name, in pres-
ence of two witnesses, this 3d day of Decem-
ber, 1897.

MAREK SMITH.

Witnesses:
WiLLiaAM GEO. HEYS
ARTHUR MILLWARD.

20

23




