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To all whom it may concern: o
- Be it known that I, LuTHER C. CROWELL,
a citizen of the United States, residing at
Brooklyn, county of Kings, and State of New
York, have invented certain new and useful
Improvements in Folding Mechanism, fully
described aud represented in the following
specification and the accompanying draw-
ings, forming a part of the same. |

This invention relates to improvements 1in
that class of folding mechanisms known as
“potary folders”-—that is to say, those folders
in which the sheet to be folded is carried
upon a rotating cylinder and in which the
folding is accomplished by means of a rotat-
ing or oscillating folding-blade, the edge of
which during its rotations or oscillations is
carried beyond the periphery of the cylinder

~and operates to fold the sheet or sheets into
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the bite of a pair of folding rolls or jaws.
The invention relates more particularly, how-
ever, to the means for operating the rotating
or oscillating folding-blade to cause it tfo
fold the sheet or sheets from the cylinder at
each revolution thereof or at each alternate
revolution thereof, according as may be de-
sired. o T

The invention also includes a means for
operating the pins or sheet-grippers of the
cylinder to conform to the operation of the
folding-blade, so that thesheet or sheets will
be released at the proper time to be folded,

‘whether the blade acts at each revolution or
" at each alternate revolution of the eylinder.

A full. understanding of theimprovements
constituting the present invention can only

be given by an illustration and a detailed
‘description of the mechanism embodying the
Further preliminary description of

same. _ . |
the invention will therefore be omitted and

a detailed description given, reference being
hadtothe accompanying drawings,in which—

Figure 1 is an end view of a folding mech-
anism embodying the present invention, with
the gear h loose upon its shaft and the lock-
ing parts removed. Fig. 2 is a vertical sec-
tion taken on line 2 of Yig. 1 with the lock-
ing parts in place. Tig. 3 is a sectional ele-
vation taken on the line 3 of Kig. 2, showing

the point of folding in full lines and before
reaching that pointin dotted lines. Iig. 41s

-a similar view showing the parts in a differ-

ent position. IKig. 51s an inside view of the
cams for operating the folding-blade and
sheet-retaining pins, showing the parts in a
position intermediate of those shown in Ifigs.
3 and 4. Fig. 6 is a diagram 1illustrating the
movement of the folding-blade. Fig. 7 illus-
trates an addition, which will be hereinafter
referred to. .

Referring to said drawings, it is to be un-
derstood that A representsa folding-cylinder
of substantially an ordinary form. The cyl-
inder, as illustrated in the present case, is of
a circumference equal to the length of a

sheet, and is provided with a set of sheet-re-

taining pins a or other sheet-retaining de-
vices, by which the sheets are retained upon
the cylinder unftil the time arrives for fold-
ing them off. The pins ¢ are mounted upon
arms extending from a rock -shaft in the
usual manner,and thisshaftis provided with
an arm 2, acted upon by a spring 3, by which
the pins are normally maintained in their
protruded position in substantially the usual
manner. The shaft which carries the pinsis
also provided with a second arm 4, having a
bowl 5, which is acted upon by a cam to rock

‘the.shaft and retract the pins at the proper
time "for releasing the sheet or sheets for-

folding, as will be hereinatter explained.
The cylinder A i1s also provided with a

‘double-edged folding-blade b, which is mount-

ed upon a shaft 6, Journaled in the heads of

the cylinder in the usual manner and op-

erated at the proper times to fold the sheet or
sheets carried by the eylinder into the bite of,
a pair of folding-rolls ¢ in the usual manner.

The shaft 6 of the folding-blade is provided
at one end with a double operating-arm 7,
which is arranged parallel with the blade
widthwise, and which 1s provided at or near
its opposite ends with studs or bowls §, acted
upon by cams to operate the blade at the
proper time to fold the sheet or sheets, aswill
presently be explained. S

The cylinder A, also, as illustrated in the
present case, forms one member of a rotary
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which are folded off the cylinder are severed | of passing the point and returning upon the

from a continuous web. Iforthis purpose the
cylinder is provided just in advance of the
pins ¢, with a cutting-groove 9, which co-op-
erates with a blade 10, carried by a compan-
ion eylinder B, the two eylinders A B being
geared together, so as to revolve in unison.

The eylinder B and its cutting-groove are
of the usual form, and, as they constitute no
part of the present invention, need not be
herein further referred to.

Loecated at the end of cylinder A and se-
cured to the frame-work which supports the
same, 18 a cam C, which is of annular form,
and around the inner periphery of which
travels the two bowls 8, which extend from
the arm 7 upon the shaft of the folding-blade,
the cam C being so shaped that the folding-
blade is held in such position that neither of
1ts edges are protruded beyond the periph-
ery of the cylinder, as indicated by dotted
lines in Fig. 3, except just at the point where
the folding is to take place, at which point—
that 1sto say, opposite the rolls c—the cam C
is 50 shaped as to permit the folding-blade to
make the required movement to effect the
folding of the sheet or sheets. |

In accomplishing the folding, the edge of
the blade, which 1s in advance relatively to
the rotation of the cylinder A,is, as it arrives
at the first of the folding-rolls, caused tomove
outward beyond the periphery of the cylinder,
and this movement is continued as the blade
passes the rolls, so that its edge is projected
into the bite of the two folding-rolls, thereby
imparting a quarter-revolution to the blade.
As the movement of the cylinder continues
and the blade recedes from the rolls, its ad-
vance edge, which now becomes its rearedge,

is carried back within the periphery of the

cylinder, thereby completing the half-revolu-
tion of the blade. 'This movement of the
blade to accomplish the folding is effected as
follows: Located within the cam C, which
forms the exterior cam for operating the fold-
ing-blade, and also supported by the frame-
work of the machine, is a vertically-recipro-
cating plate D, which works between "guides
12, secured tothe frame-work. Thelowerend
of the plate D is inclined in opposite direc-
tions, so as to form a cam d, which conforms
in shape to the inner periphery of the cam C

at that point and forms the interior cam for ;

operating the folding-blade, and thus when
the plate D is in its raised position, as will be
hereinafter explained, forms a path through
which the advance bowl upon the arm 7 is
ouided, so as to impart the half-revolution to
the folding-blade, as before explained. As
the folding-blade bnecessarily reciprocates in

approximately straight lines as it advances

between the folding-rolls and recedes there-
from, the bowls 8,if placed opposite the edges
of the folding-blade, will also move in ap-
proximately straight lines when opposite the
point of the cam d, and will be liable to re-

turn upon the same side of the cam d instead |

opposite side to complete the half-revolution.
It is preferable, therefore, to place the bowls
out of line with the edges of the blade in order
that while the edges of the blade move in
straight lines the bowls may swing sufficiently
to pass the point of the cam and insure their
properreturn,and I prefer to place the bowls
inside the edges of the blade, as shown, as
this eonstruetion involves the least travel of
the bowls. The blade will be controlled by
the folding or nipping rolls or their equiva-
lents, so as to secure with approximate cer-
tainty the proper return of the bowls, if the
latter be placed out of line with the edges of
the blade.

70

75

80

In order to attain greater certainty in the

return of the bowls, relieve the folding-rolls
from the control of the blade, and insure a
positive movement of the blade at the point
of its greatest protrusion, which is just as the
bowl 8 passes the point of the cam dand tem-
porarily out of the control of the cams C d,
the arm 7 is preferably provided at each end
with cam-surfaces, which diverge rearward
from a central line, forming a wedge or heart
shaped projectlion 13.
5 leaves the point of the cam d this wedge-
shaped projection passes between and is en-
gaged by a pair of cam-surfaces, which are
formed, preferably, by projections from the
inner face of the cam C,the blade thus being
positively controlled during the folding oper-
ation and until the bowl 8 has been carried
past the point of the interior cam and into
the control of the cam d upon the opposite
side trom that by which it advanced, thus
completing the half-revolution of the blade.

It has been said that the plate D is mov-
able and that when in its upper position the
cam ¢ is in position to co-operate with the
cam C tooperate the folding-blade, as just de-
seribed. The plate D isalso provided with an
inwardly-projecting shoulder forming a cam
f, which when the plate is in its depressed
position, as will be hereinafter explained,
forms a continuation of the annular portion
of the cam C, as indicated in Fig. 4, so that

Just before the bowl
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the advance bowl 8 upon the arm 7 instead

of being directed outward so as to carry the
edge of the folding-blade outside of the pe-
riphery of the cylinder is continued onward
1 its annular path, so that the blade is not
operated and no folding takes place, all as
will be better understood when the operation
of the apparatus is explained. The upper
end of the plate D is also provided with a

- cam ¢, which when the plate is in its raised

position, as shown in Fig. 3 engages with the
bowl 5, which operates the pins a,and retracts
sald pins so as to release the sheet or sheets
In time to permit them to be folded by the
blade b. When the plate D isin its depressed
position, so that no folding takes place, the
cam ¢ will be moved out of the path of the
bowl 5, and as a consequence the pins will
not be retracted to release the sheet. The
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shatft E of the cylmdel A passes thmucvh the
plate D, as will be observed; but the pla,te is
slotted vertlcally S0 as to pelmlt it to have

the required.motion.

For the purpose.of imparting the neeessmy
reciprocating motion to the plate D, the shaft
K is extended through the frame-work and
carries a small gear A, which is capable of be-

ing rendered fast orloose upon the shaft, and
engages with a gear £ of twice its size, which |
1s mounted upon the end of a shaft /, which

passes through ‘the frame-work, and is pro-
vided with a crank m, having a bowl which
enters an opening n in the plate D.. Owing
to the relative sizes of the gears i k,the crank
m makes one revolution to two revolutions of
the cylinder A, and as a result the plate D
and cams d ¢ are raised upon one revolution
of the cylinder and depressed at the next, the
parts being so timed that the cams will be in
their respectlve raised and lowered positions

. ' at the tlme the foldmﬂ'-blade passes the fold-

ing-rolls.

The rema,mmo* featuresin 'the constr uctwn
and oro*amzatlon of the mechanism will bede-
scrlbed in connection with an explanation of
its operation, which is as follows: When it is

“desired that the folding-blade shall operate at

each revolution of the cylinder A, the gear h
will be detached from the shaft E 50 as to re-
main idle thereon without driving the gear £,
and the plate D will be moved to 1ts raised

position, as indicated in Figs. 2 and 3, and se-
curedin thatpositioninanysuitable manner— |

as, for example, by a threaded bolt 16, which
is passed through an opening in the gear k
and the frame-work and enters a threaded
opening in-the plate D.

- secured in this position, the cam g will remain
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in the path of the bowl 5, s0 as to be engaged
by the bowl to retract the pinsa at each revo-
lution of the cylinder, and the cam d will also
remain in position to direct the bowl 8 out-
ward at each revolution of the cylinder to
commence the movement of the blade.

point of its greatest protrusion. The camsc
and d will then.act to complete the half-revo-
Iution of the blade. If it is desired that the

 folding-blade shall be operated only at each

55

- position to depress the plate D to the po- |
sition shown in Fig. 4, so that the advance
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alternate revolution of the cylinder—as, for
example, when it 1s desired to collect two or

more sheets before folding—the bolt 16 will |

be withdrawn and the gear » will be made
fast to the shaft E. As the folding-blade ap-
proaches the rolls ¢ upon the first revolution
of the cylinder the crank m will arrive in

bowl 8, instead of bemn' directed outward by
the cam d will be directed forward in its an-
nular path by thecam f and the folding-blade
will not be operated. T'he cam g, bemg also
depressed, will not be in the path of the bowl
5, and as a consequence the pins « will not

be retracted Asthefoldin n'-blade appl oaches |

The plate D being

The
cams 14 will then move the blade positively

as it passes the point of the cam d and the
| ‘registering-recesses into which

with a recess to receive the bolt 16.

the folding-rolls upon the second revolution
of the cylinder, the crank m will have arrived
in position to raise the plate D, as indicated
in Fig. 3, so that the cam g will be in position
to be engaged by the bowl 5 to retract the

pins @, and the cam d will be in position to

direct the bowl 8 outward tooperate the fold-
ing-blade, and so the operation will be re-
peated, the folding taking place at each al-
ternate revolution of the cylinder. If from
any cause it should be desired to render the
folding-blade entirely inoperative, the gear /
will be detached from the shaft E, so as to
remain idle thereon without driving the gear
k, and the plate D will be moved to itslower
position, as shown in Fig.4, where its weight

‘will eause it to remain; or it may be secured

in this position in any suitable manner.

It is important that the cams d 7 should re-
main in a fixed position during the time they
are acting upon the bowls § of the folding-
blade. To effect this the opening n,in which

‘the bowl of the crankm works, is provided with

curved recesses 17 upon its opposite sides,

into which the bowl of the crank enters as.the

plate D reaches the extreme limit of its up-
and-down movement, and these recesses are so
shaped that after the plate has reached its
extreme movement in either direction there
will be a short dwell or pause before it be-
oins its movement in the opposite direction,
and this dwell is of suiiicient length to per-
mit the bowls to passthe cams d f while they
remain stationary, the cam d thus being sta-

tionary relatively to the blade during the

folding movement of the latter, whether the
cam be locked in position for folding at every
revolution or nof, and the cams d C therefore
forming in all cases a pair of stationary in-

t terior and exterior cams for operating the fold-

ing-blade.

The cear h may be at{ached to the shaft E
in any suitable manner, so as to be rendered
fast and loose thereon. One form of .device
well adapted forthe purpose is shown in Figs.
land 2. Xorthis purposethefaceof the gear
and the end of the shaft are provided with
fits a rib 18
formed on a cap 19, which is secured to the
end of the shatt. by a bolt 20. By removing
the bolt 20 and the cap the gear/iisrendered

loose upon the sheat‘t and can, if desired, be.

removed.

From the foregoing it will be seen that if,
through cmelessness of the attendant or f01
any other cause, the machineshouldbe started
when the gear i was fast to the shaft E and
the gear & and plate D fast to the frame, as
before explained, serious breakage and dam-
age would be sure to result. To avoid the

possibility of such an accident, there is pro-

vided a sliding plate 21, which moves upon a
stud 22, projecting -from a cap 23, which

‘partly covers the gears /o &, as shown in Fig.

7. The plate 21 is provided at its lower end
‘The

plate 21 is of such length that when raised
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so as to permit the insertion of the bolt 16
1ts upper end covers or nearly covers the end
of the shaft E, and as the bolt 20 projects
into the path of the plate it will readily be
seen that is 1mpossible to raise the plate so
as to insert the bolt 16 until the bolt 20 and
cap 19 have been removed, so as to render
the gear /i loose upon its shaft, and on the
other hand. it is impossible to introduce the

cap 19 and bolt 20 until the bolt 16 has been

removed.
‘What I claim ig— |
1. The combination, with a folding-cylin-
der anditsfolding-blade having an operating-

arm upon its shaft, of stationary cams for

commencing and completing the partial revo-
lution of the blade, and independent cams
acting upon sald arm to control the blade
during the intermediate part of its move-
ment of partial revolution, substantially as
described. |

2. The combination, with a folding-cylin-
derand its folding-blade having an operating-
arm upon its shaft, of bowls located upon

said arm on opposite sides of the shaft, sta--

tionary interior and exterior cams acting upon

said bowls to commence and complete the

partial revolution of the blade, and inde-

pendent cams acting upon said arm to im- -

part a positive movement to the blade at the
point of its greatest protrusion, substantially
as described.

3. The combination, with folding or nipping
devices, of a folding-¢ylinder and its folding-
blade having an operating-arm upon 1its shaft,
bowls located uponsaid arm onoppositesides
of theshaftand out of line with the respective
edges of the blade, and interior and exterior
cams acting upon said bowls to operate the
blade for the folding movement, substan-
tially as described.

4, Thecombination, with a folding-cylinder
and its folding-blade having an operating-arm
upon its shaft, of bowls located upon said arm
on opposite sides of the shaft and out of line
with the respective edges of the blade, sta-

‘tionary interior and exterior cams acting upon
said bowls to commence and complete the par- -

tial revolution of tbe blade,and independent
cams acting upon said arm to impart a posi-
tive movement to the blado at the point of its
oreatestprotrusion,substantially asdescribed.

5. The combination, with a folding-cylinder
and its folding-blade having an operating-arm
upon its shaft, of bowls located upon said arm

on opposite sides of the shatt and out of line .

with the respective edges of the blade, inte-
rior and exterior cams acting upon said bowls

to commence and complete the partial revo-
lution of the blade, and independent cams

acting upon sald arm to impart a positive

movement to the blade at the point of ifs
oreatestprotrusion,substantiallyasdescribed. -
6. Thecombination, with a folding-eylinder :

and its folding-blade havingan operating-arm

“upon its shaft, of bowls located upon said arm

~upon opposite sides of the shaft inside the

453,305

respective edges of the blade, interior and
exterior cams acting upon said bowls to com-
mence and complete the partial revolution of
the blade, and independent cams acting upon

said arm outside the bowls to impart a posi- -

tive movement to the blade at the point of
1ts greatest protrusion, substantially as de-
scribed.

7. The combination, with a folding-eylinder
and its folding-blade, of an arm mounted upon
the end of the blade-shaft and having cam-
surfaces diverging rearward and forming &
wedge-shaped projection, means for protrud-
ing said blade for the folding operation, and
two fixed surfaces between which the cam-
surfaces of the wedge-shaped projection en-
ter toimparta positive movement to the blade

at the time of its greatest protrusion, sub-

stantially as described.

8. The combination, with a folding-eylinder
and itsfolding-blade having an operating-arm
upon its shaft, of bowls upon the arm. an ex-
terior cam and an interior cam, both sta-
tionary during the folding movement of the
blade, said interior cam being adjustable in-
dependently of the exterior cam, and said
cams acting upon said bowlsto imparta fold-
ing movement to said blade or cause it to
remain idle, according to the position of said

{ interior cam, substantially as described.

9. Thecombination, with a folding-cylinder

and its folding-blade having an operating-

arm upon its shaft, of bowls upon said arm,
an exterior cam and an interior cam, both sta-
tionary during the folding movement of the
blade, said cams acting upon said bowls to
impart a folding movement to said blade
or cause 1t to remain idle, according to the
position of sald interior cam, and means for
moving sald interior cam independently of
the exterior cam to cause the blade to oper-
ale intermittently, substantially as deseribed.
10. The combination, with a folding-cylin-
der having a folding-blade and sheet-retain-
ing devices, of an exterior cam and a plate
carrying or forming an interior cam and ad-
justable independently of said exterior cam,
sald two cams acting to impart a folding
movement to said blade or cause it to remain
1dle, according to the position of said plate,
and a cam ¢, also carried by or formed on said
adjustable plate for operating the sheet-re-
taining devices, substantially as described.
11. The combination, with a folding-cylin-
der having a folding-blade and sheet-retain-
ing devices, of an exterior cam and a plate
carrying or forming an interior cam and
movable independently of said exterior cam,

sald two cams acting to impart a folding

movement tosaid blade or cause it to remain
idle, according to the position of said plate,
a cam ¢, also carried by or formed on said
movable plate for operating the sheet-retain-
ing devices, and means for imparting move-
ment to said plate to cause the blade and
sheet-retaining devices to operate intermit-
tently, substantially as deseribed.
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12. The combination, with a folding-cylin-
der and its folding-blade, of an exterior cam

and an interior cam for operating said blade,
sald interior cam being movable independ-
ently of said exterior cam to and from posi-

tion to operate the blade, and means, substan- !
tially as described, for moving said interior

cam with a pause during the operation of the
blade, substantially as described. "

13. The combination, with a folding-cylin-
der and its folding-blade, of an exterior cam,
and ashiding plate having a cam-surface which
in one position of the plate forms an interior
cam co-operating with the exterior cam and
having a cam-surface which in the other po-
sition of the plate formsa part of the exterior

cam, and means, substantially as described,

for moving said plate with a pause when either
of its surfaces isin position to co-operate with
the exterior cam, substantially as described.

14, A folding mechanism consisting of the
cylinder carrying the folding-blade, in combi-

nation with independent co-operating cams |

stationary during the folding movement of
the blade, but capable of being adjusted or
operated to render the blade inoperative or
to cause 1t to operate at each revolution of its
carrier or to operate only at certain revolu-
tions, substantially as described.
15. The combination of a cylinder carrying
a folding-blade and interior and exterior co-
operating cams, one of which is movable and
adjustable transversely to the co-operating
surface of the other cam, whereby the folding-

|

at certain revolutions, substantially as de-
seribed.

16. The combination, withsliding cam-plate
D, having the opening n, of the crank m, en-
tering said opening for operating said plate,
detachable driving connections forsaid crank,
and means for securing the crank and plate

{ in a fixed position when the plate is not to be

operated, substantially as deseribed.

17. The combination, with sliding cam-plate
D, of crank m for operating said plate, gear
k on said crank, detachable driving connec-
tions for said gear, and bolt 16, securing said
gear and plate to the frame when the plateis
not to be operated, substantially as deseribed.

18. The combination, with shafts E and /,
of gears it and k& for transmitting motion be-

tween said shafts, removable cap 19 for secur-

ing the gear /o to its shaft, bolt 16 for secur-
ing the gear k to the frame,and sliding safety-
plate 21, substantially as described.
- 19. The combination, with the movable cam,
of the shaft E, ecrank m, uncoupling-gear 7,
and Intermediate £ for transmitting motion
to the crank, removable cap 19 for securing
the gear to the shaft,bolt 16 for securing the
intermediate to the frame, and the sliding
safety-plate 21, substantially as described.
In testimony whereof I have hereunto set
my hand in the presence of two subscribing
witnesses.,

. - LUTHER C. CROWELL.

Witnesses:
J. M. BORST,
(xE0. H. BoTTs.
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