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- To all whom it may concern:

Be 1t known that I, LuTHER C. CROWELL, a
citizen of the United States, residing at Brook-
lyn, county of Kings,and State of New York,

5 haveinvented certain newand useful Improve-
ments in Folding Mechanism, fully described
and repr esented inthe followmﬂ' specification
and the accompanying dmwmw% formmﬂ* a
‘part of the same. -

This Invention relates to foldmﬂ‘ mechan-
ism of that class in which a trausvel se fold

18 imparted to the sheet by a folding-blade
mounted in one rotating carrier that operates
to force the line of fold into the nip of jaws

15 or similar devices mounted in a companion

carrier, as in my prior patents, Nos. 143,674
and 244,559, the object of the present inven-
tion being to provide an improved construc-
tion by which the sheet shall be folded with

10

20 greater certainty and especially to provide a

construction by which the folded sheet is
gripped againsttheoutersurfaceor periphery
of the carrier, so that the folded edge of the
| sheet lies flat upon the ¢ylinder and the bend
25 of the paper Justinside thefold-line produced
by the mechanism of the patents above re-
ferred to is avoided.
With this object in view my invention con-
sists, broadly, in the combination, with a ro-
30 tating carrler having a gripper by which the
folded edge is gripped against the periphery
of the carrier, of a rotating carrier having a
folding-blade operating to tuck the fold-line
oL & sheet between said gripper and the pe-
35 riphery of the carrier, and in various con-
structions and combmatlons of parts, all of
which will be fully described in the follow-
ing specification, a,nd spemﬁedlly pmnted out
in the claims.
My invention may be applied in various

40

ways, and the constructions in which the.

same is used will vary with the number of
folds which the foldmn* apparatus is adapted
to form.

In the accompanylng dmwmﬂ'b I have
shown a preferred form of constr uctlon em-
bodying my invention asapplied in afolding
apparatus for forming two transverse folds,
and from the detailed description of this con-
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so struetion, which will now be given, the modi-

|

|

from the carrier may be of any Smtztble COI1-
struction and operated in any suitable man-

the eylmder

fications reqnired for further folds will be ap-

parent to those skilled in the art.

Referring to said drawings, Figure 1 is an
end view of the folding mechamsm Fig. 2
is a plan view of the same. Fig. 3 is a longi-
tudinal section of the receiving-carrier on the
line 3 of Kig. 4. Figs. 4,5, 6, a,ud 7 are Cross-
sections of the foldmu' appamtus showing
the different positions durmn' the Opela,tlon
of folding. Fig. 8is a simila,r section of the
receiving-carrier, showing a modification.

Referring to said drawings, A is thecarrier
on which the sheet to be folded is carried, B
the receiving-carrier onto which the sheet is
folded from the ecarrier A, and C a pair of
folding-rolls to which the sheet is folded from
the carrier B.

The sheet on the carrier A is gripped at its
leading end by the grippers 10, which may be
of any common construetion and operated in
any suitable manner. As shown, these grip-
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pers consist of the ordinary ﬂ'nppmmﬁnﬂ'ers

carried by a shaft which is provided with a
crank-arm 11, carrying a bowl actuated by a
stationary cam 12, mounted on the frame of
the machine, as usual in such constructions.
The sheet when folded onto the carrier b may
be delivered therefrom unfolded or folded, as
preferred, and the means for folding the sheet

75
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ner. As shown, this folding mechanism is of
bubstantmlly the constr uctmn of my patent,
No. 453,395, dated June 2, 1891. In this con-
SLI‘HCBIOH the shaft 13, carrying the double-
edged folding-blade a and mounted in the op-
posite ends of the carrier B, is prowded outside
oneof the headsof the carrier with a cross-arm
14, which has heart-shaped ends 1 and inside
sa,ld ends carries bowls 2, which run upon the
interior surface of an aunulm cam 15, so that
the blade is held in the position shown in [ig.
1 during a large part of the revolution of
Tn proper position for the pro-

00

trusion of the blade, so as to gnide the rear
end of the sheet ] between the I"Ollb C, the an-
nular cam 15 is curved outward, and thlb out-
ward curve co-operates with an interior cam
16 to guide the blade outward from the car-
rier by engagement with the bowls 16, sothat
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- the blade is first protfuded from the carrier | guides which rock with the rock-shaft 19 and
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as the leading bowl passes outward under the

stems 4. These guides may be constructed

control of the cams 15 16 and is then reversed | and actuated in any suitable manner; but in

and withdrawn as the bowl passes onward on
the opposite side of the point of cam 186.
positive movement of the blade at the point

of its greatest protrusion, which is just as the

‘blade passes the point of the cam 16, 18 1n-
sured by engagement of one of the heart-
shaped ends 15 with two stationary eams 19,
mounted 1n the frame outside the carrier and
preferably formed by projections from the
inner face of the cam 15. With this construc-
tion a sheet is folded from the carrier B to the
rolls C at each rotation of the carrier.

- Referring now to the construction of the
parts by which the sheet is folded from carrier

A to carrier B and in which my invention is

- embodied, the carriers A B are provided, re-

- 20

25

spectively, with slots 17 18, extending longi-
tudinally of the carrvier, through which the

folding-blade b of carrier A and the gripper ¢
~of carrier B operate, these slots 17 18 being of
sufficient width for the play of the blade and

gripper. The blade b and gripper ¢ are
mounted in the same manner, and the oper-

- ating mechanism therefor is the same with
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the exception of the cams by which the parts
are actuated, so that the same reference-let-
ters may be used for corresponding parts in
the two constructions and a single description
will apply to both. |

The blade b consists, preferably, of a single

plate extending substantially the full length
of the sheet to be folded, as shown, although
1t will be understood that a series of plates

forming a blade may be used, if desired. This
blade differs from the ordinary folding-blade,
in that its edge is bent so as to project in the
line of movement of the carrier, this edge

operating to tuck the fold-line under the

gripper ¢, 8o as to insure its being grasped by
the latter. The blade b is carried by a series
of bars 4, forming stems entering the carrier

and pivotally mounted at their inner endson

a rock-shaft 19, extending longitudinally
through -the carrier and forming a rocking
support for the blades. The stems may be
pivotally mounted on the rock-shaft in any
suitable manner. Asshown, they are loosely
‘mounted on pivot-pins 5, carried by blocks 6,
having stems riveted or otherwise secured to
the shaft in recesses 7, which are formed by

catting away shaft 19 on one side, this con-
struction being compact while giving free
movement to the inner ends of the stems

transversely to the shaft. |

For the purpose of controlling the move-

ment of the blade 0 during the rocking of

shaft 19 it is necessary to provide guides be--
tween which the stems 4 movelongitudinally, .

and to insure-the proper action of the blade

it is desirable that the guides should be as
close together as is consistent with the free

movementof thestems. Topreventthe bend-

‘ing of the stems by the guides and to avoid

The |

order to secure the properrelative movement
of the guides and stems I prefer to form the
guides by slots 9 in a second rock-shaft 20,
mounted in the carrier outside of the rock-
shaft 19, and to connect the two rock-shafts
so as to actuateonefrom theother. Theslots
9, through which the stems pass and which
form the guides, are preferably narrow edges,
which are formed, preferably, by beveling the
slots inward from opposite sides of the shaft
20, so that the stems are engaged only on a
single line on each side, and the blade a is
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free to oscillate on the pivot thus formed,

while being positively guided and controlled

thereby as the stems slide through the shaft.

The particular form of connections used
between the shafts and the means for actuat-
ing both may be varied widely; but I have
shown a simple construction which I have
found efficient. The rock-shaft 19 is geared
at the end just inside the carrier to an arm

22, secured upon the shaft 20, preferably ad-

go

justably, as shown, by segmental gears 8, car-

ried, respectively, by the shaft and arm, and

preferably cut thereon, as shown. Outside

the carrier the shaft 21 carries a crank-arm

95

22, preferably adjustably secured thereto, as

shown, this crank-arm being provided with a

bowl 23, which runsin a fixed cam 24, secured
to the frame of the machine, as shown, or
mounted in a fixed position in any other suit-
able manner. It will be understood that the
crank-arm and bowl may be carried by either

rock-shaft; but I prefer to actuate the inner

shaft from the outer, as shown. -
The gripper ¢ of carrier B is preferably

100
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formed, as shown, in the same manner as the

blade b, consisting of a single plate extending

the full or substantially the full length of the
carrier, so that the sheet is gripped over the
whole fold-line. It will be understood, how-
ever, that a series of plates may be used in-

stead of a single plate, or that the gripper.
may be formed of a series of fingers, as usual

In gripper constructions, although not with
so good results. This gripper ¢ may be

mounted and actuated in any suitable man-

ITO
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ner and by any suitable mechanism to cause

1t to coact with blade b and the periphery of
carrier I to seize the sheet on the fold-line;
but I prefer to employ the same construction
in both carriers; and my invention consists in
part in the combination of two rotating car-
riers thus equipped. The gripper ¢, there-
fore, as above stated, is shown as mounted
and actuated by exactly the same mechanism
as the blade b; but the stationary cam 25, by
which the shaft 20 of carrier B is actuated
for the operation of the gripper, differs in

form from cam 24, by which the blade b

of carrier A is actnated. As shown in the
drawings, the cam 24 is so constructed as to
give the blade b an outward movement and

friction, therefore, I prefer to employ narrow | quick return for the purpose of forcing the

I12Q
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sheet into- the grasp of grippers ¢, and the [ the sheet may be again folded to folding-rolls

per upon the sheet as it is received from the

blade b6 and hold it closed to carry the sheet
forward into position to be folded by the

biade a between the folding-rolls C, and then

to open the gripper to release the sheet and:

~allow it to be folded from the carrier.

Lo
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. The operation of the folding mechanism:
will be understood readily from a brief de-:
scription in connection with Figs.4 to7, which |
_ parts in different positions during

-the folding and delivery of a sheet. In Fig.:
4 the carriers are shown in position with the
‘blade b and gripper ¢ approaching the fold-.
1ng-point and. both withdrawn within the car-:
riers, the sheet « to be folded being carried.
by the carrier A with its leading edge gripped:

show the

by the grippers 10. As the carriers advance

from the position shown in Fig. 4, the shafts’|
20 19 in the respective carriers are actuated:

by the cams 24 25, acting upon the bowls 23

through the connections previously described, |
so as torock the shafts and carry the blade b |

and gripper coutward from the carrier, and as
the blade b and gripper ¢ are carried forward

by their respective carriers the fold-line of

the sheet is tucked by blade b under and
within the grasp of the gripper ¢, so as to in-

sure its being seized by the gripper ¢ when
thelatterisclosed, thegripper 10 beingopened |

to release the head of the sheet, so that it may
be transferred from carrier A to carrier B.

1T'his position is shown in Fig. 5. The blade

b is now actuated by the cam 24, so as to re-
lease the sheet and be withdrawn within the

carrier, and the gripper ¢ is simultaneously

actuated by the cam 25,50 as to close and grip

the folded edge of the sheet against the pe- |

riphery of carrier B, the sheet thus being

- advanced with the ecarrier B on itscontinued

rotation. The parts are shown in Fig. 6 with

the folded sheét advanced from the folding-

point and with the gripper ¢ approaching the
point of release for the delivery of the sheet
from the carrier. The sheet maybe delivered

- from the gripper ¢ without folding in any

55

- to the sheet and deliver it between the fold-

suitable manner; but the construction shown
1s adapled to give two folds to the sheet, and
as the carrier B advances from the position
shown in Fig. 6 and the gripper ¢ is opened
by the cam 25 to release the leading end of
the sheet the folding-blade a is simultane-
ously operated by the mechanism previously
described to impart a second transverse fold

ing-roils C, by which it is delivered in the

~ usual manner, as shown in Fig. 7, this opera-

6o

tion being repeated on the next rotation of
the carrier, a sheet having meanwhile been
taken by the grippers 10 on ecarrier A. It

- will readily be understood that if another

transverse fold is to be imparted to the sheet
the carrier B may be provided with a folding-
blade similar to the blade b in place of the
common blade a and operate to fold the sheet,
onto another carrier similar to B, from which

cam 25 is so constructed as to close the grip- | or to another carrier similar to carrier B.

The folding-blade b and gripper ¢ have been

‘described only in connection with means by
‘which they are operated at each revolution of

the carriers. It will be understood, however,
that the constructions common in connection
with folding - blades and grippers of other
forms may be used with my improved blade

and grippers, so as to cause -them to operate
only at certain revolutions of the carriers,

and any of the common constructions for
throwing the folding blade or gripper out of

operation may be used when this is _deSi_red.' .-
While T have shown the _bla_de‘_a;ud gripper
as operated positively in both directions by

closed cams, it will be understood that other
means may he used for actuating them, and

no
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that the constructions of shaft-rocking de-

vices common with folding-blades a,nd' grip-
pers of other forms are applicable also 1n my
improved construction. Thus I have shown
in Fig.8 a common construction in which the

shaft 20, earrying the cam-operated bowl 23,

is provided with a second crank-arm 26 on
the opposite side of the shaft from the bowl

23,  and pivotally connected -to a -spring-

pressed rod 27, sliding in supports in the car-

rier, the gripper thus being opened by the

cam 25 and closed by spring-pressure.

While I prefer to mount the rock-shaft 19,

forming the support by which the stems of
the blade and gripper are carried inside the
shaft 20, forming guides for the stems, as the

movement of the blade and grippers trans-
versely to the e¢ylinder may thus be reduced

largely below the in-and-out movement and a
large capacity with a very small transverse
movement be thus secured, it is evident that
the support may be located outside the guides

GO
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and some of the advantages of the preferred

construction be obtained. - |

It is evident that many other modifications
in the construction shown maybe made with-
out departing from my invention, and I do

1I0

not mean tolimit myself to the exact form of

any of the devicesshown. The gripper mech-

anism above described is not claimed herein,

butin my application, Serial No. 401,652, filed

August 4,1891. S |
What I claim i1s— | |

IIg

1. Thecombination, with a rotating carrier

provided with a gripper coacting with the pe-

riphery of the carrier 1o seize the sheet, of a
rotating carrier provided with devices for
seizing a sheet, and a folding-blade,and means
for actuating said blade to tuck the fold-line
of a sheet carried by the blade-carrier be-

| tween said gripper and the periphery of the
gripper-carrier and withdrawing said blade

during the rotation of the ecarrier, substan-
tially as described. T :
2. The combination, with a rotating carrier

provided with a gripper coacting with the

120
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periphery of the carrier to seize the sheet, of __

a folding-blade, a rotating carrier for said

blade, and means for actuating said blade to



1o

20

ti:lck the fbld?llnes of a sheet between said

gripper and the periphery of the gripper-car-

rier and withdrawing said blade during the

rotation of the carmer substantially as de-

seribed.

3. The combination, w1th a rotating carrier
prov1ded with a gripper coacting with the |
periphery of the carrier to seize a sheet, of a

rotating earrier provided with a foldlnﬂ‘—blad e,

& mova,ble support carried by said carrier on

which the blade is pivotally mounted, and
means for simultaneously rocking said blade

and moving the support toand from the sur-
face of the car rier, whereby the blade is oper-

“ated to tuck the fold line of a sheet between

sald gripper and the periphery of the gripper-
carrier, substantially as described. _
4. The combination, with a rotating carrier

provided with a gr ipper coacting with the
periphery of the carrier to seize a sheet of a

- rotating carrier provided with a foldmtr—blade,

movable supports carried by the carriers on.
which the gripper and blade are pivotally
mounted, and means for simultaneously rock-
ing said gripper and blade and moving the

sapports to carry the axes of the gripper and

bldde to and from the surface of the carriers,
whereby the blade is operated to tuck the i

|

|
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fold-line of a sheet between said gripper and
the periphery of the ﬂ'upper carrier, substan-
tially as described. |

5. The combination, with carriers A B, of
folding-blade b and gripper ¢, carried by said

ea,rriers, respectively, rocking supportsinsaid

carriers on which the blade and gripper are
pivotally mounted by stems 4, guides between
which said stems move, and means for rock-

ing said supports to operate the blade and

gripper to fold the sheet from carrier A to
carrier I3, substantially as desecribed. -
6. The combination, with carriers A B, of

folding-blade b and gripper ¢, carried by Scud

-carriers, respectively, rocking supportsin said

50
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40

earr‘iers on which the blade and gripper are

pivotally mounted by stems 4, rocking guides
between which said stems move, and means
for rocking said supports to operate the blade

and gripper to fold the sheet from carrier A
to earrier B, substantially as described.

In testlmony whereol I have hereunto set,

‘my hand in the presence of two subseribing

Wltnesseq |
LUTHER C. OROWELL
Witnesses:
L. E. HOWARD
J. dJ. KE\INEDY
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