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UNITED STATES PATENT OFFICE. .

| WILLIAM SPALGKE[AVER OF BROOKLYN , ASSIGNOR TO "“R HOE & OO OF
NEW YORK, N. Y.

PAPER-FOLDING MAGHINE.

SPECIFICATION forming part of Letters Patent No. 223,457, dated January 18, 1880,
. Application filed October 14, 1879. "‘ '. -

To all whom it MAY concern : |
Beitknownthat I, WILLIA"\{[ SPALCKHAVER,

- of the city of Brooklyn, county of Kings, and

A0

State of New York, haveinvented certain new
and useful Improv ements 1 Machines for Fold-
ing Paper; and I do hereby declare the follow-
ing to be a full, clear, and exact desecription of
the same, reference bemn* had to the accom-
panying drawings, formin, g part of this speci-
fication.

This invention relates to that class of paper

~ folding machines known as ‘rotary”—that is,
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suchw hoqe instrumentality for determining the

line of folding ts supported in a rotating car-
rier, wher ebsr ‘the machine is adapted to oper-

‘ate Et a hngh rate of speed, and, when con-
nected with a web-perfecting printing -ma-
chine, is capacitated to receive, fold, and de-.

Iiver the product thereof; and it 1e]ates nore

particularly to that kind of such rotating pa-

per-folding machines in which the folding is
acwmphahed by an instrumentality su pported_

by the rotating carrier that seizes the paper
at the folding-line and carries it thereby be-

tween the surface of the (fmler étl‘ld a doub-

fold - determining forks that automatically
pierce, seize, and hold the paper along the line

of its ultimate folding, and thus carry that por-.

tion of the paper between two adjacent sur-

- faces, whereby the paper is doubled, the said

35

forks then withdrawing. to release the paper:

~and permit its further foldin o or delwery from
the machine.

The invention also embodles various combl-.

nations of said fold-determining forks with

other co-operating devices, an arrangement of

_40
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‘tion.

them for accomplishing two parallel foldb, and
constructions and combinations of parts too
fully hereinafter pointed out to need fmther

preliminary description.

In the drawings illustrating these im pmve-
meunts, Figure 1 represents a rwht side eleva-
Fig. 2 represents a pl&n or top view,

and Flﬂ 3 represents a longitudinal bbBthll'Il
elevamon of a folding mechanism embodying
-my,_lmpl_ovements as constructed .to 1mpcut
- single transverse folds to the paper. ‘

.50

Figs. 4

'5 a;nd 6 illustrate details of . the rota,tmﬂ* (..-ELI‘-

*obvmuslv be single.
'glc;;1 they are preferably provided with a stud,

!

rier, showing particularly the operation of the
fold determining forks, of which latter Fig. 7
shows detail views and Fig. 7/ a modific: 1t1on
Figs. 8 -and 9 illustrate an arrangement of
folding mechanism embodymg my improve- gs
ments as constructed to impart two parallel.
folds to each sheet. Kigs. 10 and 11-show the
folder connected with a web 1)1ess by tast_“-
tapes.

The construction of the. machme 1llust lted

60
in Figs. 1 to 6 as embodying these 1111plove- )

ments will first be exp]alned

A rotating carrier, 30, mounttd in a ploper
f‘ra,mmg, s pr ovlded w1th a series of fold-de-
termining forks, 3, that are carried at the ends

65
of rock-arms 13, which are mounted fast upon

a rock-shaft, 2. This rock-shaft is journaled
11 the heads of said carrier at such points that

the forks may protrude from and be withdrawn = -
into a recess in the periphery of the carrier as 70
the rock-arms are vibrated by the movements
of the said rock-shaft, which are imparted at
proper times during each rotation of the car-
rier 30 by means of a rock-arm, 14, which the
rock-shaft carries at one end, and a cam, 31,
fixed to one side frame. ThlS cam might be a
slotted cam.imparting the movements in both
directions to the rock-arm 14, or, as shown, it
may be a face-cam throwing the rock-arm in
one direction, its contrary movunult being ac-
complished by means of an arm, 32, and a
spring-seated rod, 33, in like’ ma,nnel as the
gripers of cy]mder pr initin 0- nmchme& are com-
monly operated. B

The fold- determlmng imks are each made
double, as shown in Fig. 7, though they might
Whether (1011bh, Or Sin-

75
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, whereby they are pivoted in the ends of thur_ |

10(51{ -arms 13, and each have tail pieces de- go "

pending from them, which tail-pieces are pro-
vided with a pI‘O_]@LTIOI] 6 A shnuldel, I, and - -

& cam- face, 3.

A spring,-15, fast to the 10(,k arms 13, bears' -~
upon the pw_]uctmn 6, and thus forces the fork gz .
into its most extended_poswmn with reference
to said arm, as in Figs. 3 and 6, the shoulder

7 then seating itself upon a sull;q,ble stop pro-

vided upon the rock-arm, which position of the e
forkisthat Essumed when 1t1s bemﬂ' protruded 100 .
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‘through the opening in the carrier and caused | is to be made, overlying the fold-determining

to pierce the paper, as in Tig.4. When, how-
ever, said fork has passed through the paper
the cam-face 8 of its tail-piece will engage the
surface 9 of the shell of the carrier at the rear
side of its opening, and 1n consequence of the
continued outward movement of the fork this
cam-surface will cause the tail-piece to sorock
as to move said fork down onto the periphery
of the carrier, thus impinging upon the paper
and clamping it upon the sarface of the car-
rier, as in Fig.5. Theforks having completed
their movements through and onto the paper,
which is accomplished while the rock-arm 14
is passing over the rise 10 of the cam 351, will
then remain stationary in that position until
the face 11 of the cam is reached, passing down
which the reverse movement will be accom-
plished and the forks withdrawn to release
the paper. |

A -doubling-bar, 16, fixed in brackets 35 34,
extends across the machine and stands in close
proximity to the periphery of the carrier at
a suitable point to aid the fold-determining
forks in doubling the paper. |

The carrier 30 is furnished with steel con-
ducting-tapes 20 21, the former running from
a roller; 22, and partially around the carrier,
while the latter runs from a roller, 23, 11 con-
tact with a portion of the surface of said car-
rier and returns over a sheet-sustaining eylin-
der, 24. A third set of tapes, 25, runs from &
roller, 26, in contact with a portion ot the pe-
riphery of the carrier and returns over a press-
ing-roller, 27. This roller 27 carries a pinion,
28, and the cylinder 24 a pinion, 29, by which
they aredriven from a toothed wheel, 34, that 1s
fast on the shaft of the carrier 30, whereby a
uniform motion is given to all the rollers and
tapes. | -

The paper in the form of sheets may be ted
from a table to the carrier 30 in .like manner

as a eylinder printing-machine is fed, where- -
upon the same will be conducted by the tapes

20 21 and properly operated upon; butin prac-
tice this folding-machine will be connected
with a web - perfecting printing-machine in
which a web of paperis printed upon opposite
sides and cuat into proper-sized sheets, this
folding-machine being driven in proper time
from the printing-machine by means of oear-
ing that connects the shaft of the carrier 50
with one of the rotating shafts of the printing-
machine. If the tapes 20 21 are used, they
will then be extended and caused to run around
pulleys or rollers set just in rear of the cut-
ting-cylinders of the printing-machine, so that
the sheets emerging from said cutting-cylin-
ders will be properly conveyed to the carrier
30, all of which is fully illustrated in Figs. 10
and 11. o | |

When the machine is in operation a sheet
carried onto the cylinder 30 in proper time
will be held thereon by the tapes 21 and car-
ried between the surface of the carrier 30 and
that of the sustaining-cylinder 24, the center
of said sheet, or that point of it where the fold

‘that portion of the sheet clamped by the forks

B

forks 3. |

During that part of the rotation of the car- 7o
rier 30 when the rock-arm 14 of said forks Is
traversing the low part of the cam 31 said
forks will be retained within the opening In
the catrrier; but when the sheet of paper has
so far passed between the carrier and eylin- 73
der 24 that that portion of it where the fold 1s
to be made is passing between said carrier
and eylinder, the rock-arm 14 will have reached
the rise 10 in the cam 31,1n passing up which
the fork-carrying rock-arms 13 will be rocked 3o
rearward, thereby moving the forks outward -
and cansing them to pierce the sheet while 1
is sustained by the cylinder 24, said forks at
that time, while extended by the spring 19,
passing into recesses 1 provided in said cyl- 35
inder for their reception. (See Fig. 2.) S0
soon as the forks have passed through the
<heet their cam-faces & impinge against the
snrface 9 and cause said forks to draw down
onto the sheet while completing their rear- 9o
ward movement, by which operation they bear
apon the sheet and clamp the same onto the
surface of the carrier. The leading portion
of the sheet having been allowed to droop
down from between the carrier and cylinder g5
24, and the folding-line of said sheet now be-
ing securely held by the forks, it follows that
as the carrier continues its rotation said lead-
ing end will continue to move down wardly,and

will be held on and compelled to move with

the carrier. It will thus be carried befween

the surface of the carrier and the face of the
doubling-bar 16, as in Fig. 5, and as it passes
the latter it will draw the leading end of the
sheet after it, and thus double the sheet along
the line held by the forks, and thus lay the
two parts or front and rear portions of the
sheet together, whereby the doubling or fold-
ing of said sheet will be accomplished.

As the head of the folded sheet passes be-
yond the doubling-bar 16 it enters between

the tapes 25 and the surface of the carrier,

IOS

and will thus be held onto said carrier so as

to move onward with it. When the sheet
reaches this point the rock-arm 14 will pass
down the face 11 of the cam 31, and the forks
will thereby be withdrawn from the paper and
into the opening in the carrier, as in Fig. 6.
The folded sheet then freed from the forks 2o
will be carried onward by the tapes 25, and,
passing between the pressing -roller 27 and
the carrier, will have its fold pressed flat, and
said sheet will be stripped from the carrier by
the tapes 20, and, passing over the roller 27,
will be delivered from the machine. Erom
this roller the folded sheet may be deposited
apon a piling-table, or be disposed of by any
of the well-known delivery apparatuses; Or 1t
may be eonveyed to @ folding mechanism of
this or any of the well known constructions,

115

125

130

and receive one or more additional folds at

right angles or parallel to its tirst fold, as may
be desired.

I00
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One mode of connecting

chine with a web-press is shown in Figs. 8

“and 9, which also show a duplication of the

1O

I

- 20

folding mechanisms with such auxiliary de-
vices as are requisite in imparting two paral-

lel folds to the same sheet while it is passing

once through the machine. -

~ The carrier 30 is constructed to act as one
of the cutting-cylinders of the web-perfecting
Pprinting-machine, and is so related to the coin-

panion cutting-cylinder 37 and the last im-
pression-cylinder I of such printing-machine

as to receive the web from said impression- |

cylinder and conduct it between itself and
the cutting-cylinder 37 without the interven-

tion of tapes. | |
The cutting-cylinder 37 is furnished with a.

series of holding-pins, 40, that are arranged

to reciprocate in sockets formed in the eylin-

der-shell, being thus protruded at proper times

just in the rear of the cutting-blade, so as to
impale and hold the detached leading end of.

~ the web of paper. These pins are pivoted to

25

rock-arms 41, that extend from a rock-shaft, |

42, journaled in the heads of the eylinder and

provided with an actonating-arm, 43, that rides
upon the surface of a cam, 45, that is fast to

 the framing. o /

3©
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The carrier 30 is furnished with a cutting-
slot, 47, with which the DLlade 46 co-operates

In severing the paper web, and it is provided
with fold-determining forks 3, that are carried
by arms 13 on a rock-shaft, 2, that is actuated
by an arm, as 14,and a cam, as 31, (as the ref-
erence-characters in part indicate,) which forks
3 are constructed and operate as hereinafter

 described with referenece to the sin gle-fold-pro-
~ duecing mechanism, said forks, in this Instatce,

co-operating in aiding the production of the
first fold with the cutting-cylinder 87 as their
sheet-sustaining cylinder, which latter is pro-
vided with circumferential grooves 17 for that

~ purpose. This carrier 30 is further recessed

at a proper distance rearwardly from the re-
cess -occupied by the forks 3 with a series of

forks, 4, which are constructed and operate

~ with-the grooved sheet-sustaining cylinder 24

in aiding the production of the second fold in
precisely the same manner as do the forks 3

in the single-folding machine, being, like them,
spring - seated and constructed to swing in

~ arms 13 that project from a rock-shaft, as 2,
‘which rock-shaft has a rock-arm, as 14, that

rides upon a cam, as 31, said cam 31l being
fixed to the frame opposite to that end of the
carrier 30 where the cam 31 is placed, and
these forks 4 are provided with tail-pieces hav-
ing a projection, 6,

ing as do those parts of the forks 3. -

The carrier 30 is provided with a set of tapes,
48, that run over the cylinder 24, pass a short
distance in contact with the carrier, and are

then led off under a roller, 50, said tapes ex-

tending outwardly, being returned over suita-

-ble pulleys or rollers. A set of tapes, 49, run
over a roller, 52, pass a short distance in con- |

a shoulder, 7, a cam-face,
. 8,and a spring, 15, constructed and operat-

this folding-ma- | tact with the ca,rrief,j and ai'é-t]jen led off un-

der a roller, 51, and returned over suitable

pulleys or a roller, said tapes extending out-

wardly so as to run parallel with the tapes

45, and with them to form a delivery-channel

for once-folded sheets. A third set of tapes,
93, run over a roller, 54, under the roller 51
e 1 75
sald tapes extending outwardly so as torun
parallel with the tapes 49, and with them form

and return over suitable pulleys or a roller,

a second delivery-channel for twice- folded
sheets. R S
The cylinder 24 and rollers 50, 52, and 51

70_._

8o

will be geared with and driven from a toothed
wheel on the carrier 30, and the roller 54 will

Dbe similarly driven from the.wheel on the
roller 51, by which arrangement all the tapes

will be positively driven at appropriate speed.

A set of reciprocating guides or bars, 55, =

the shaft 56 of which runs in appropriate ways,

are so located that they may move to and fro

between the tapes 48 49 and have their for-

ward ends entered into and temporarily held
in grooves found in the carrier 30, as in Fig.

90

9, or be removed therefrom, as in Fig. 8, the -
means for accomplishing which are a connect- .

ing-rod, 57, and an appropriately slotted cam,

58, that is fast on the shaft of the carrier 30, -95:
said rod having a stud entering the groovesof

the cam 5HS.

A set of curved edlid'uctors,' 59, held by a

rod, are placed so that their ends may extend | "
into grooves in the carrier 30 and roller 54

100

and their faces stand coincident with the pe-

riphery of the roller 51.

It beingunderstood .t-haﬁtthe'cutting-cylinder. o

37 and the impression-cylinder I are provided -
with toothed wheels, gearing with the toothed

wheel on the earrier 30, and that the remainin o

iOS

complementof printing-cylinders, constituting

the principal part of a Web-press,: are similarly
geared to the cylinder I, a printed web pass-

Ing over said cylinder I will be operated upon

as follows: Said web will come from the cyl-
1nder I and pass between the ¢ylinders 37 30

where the pins 40, which are withdrawn while

‘their rock-arm 43 rides upon the low part of

the cam 45, engage its surface, and are forced

110

115
through 1t as their rock-arm 43 rides ap onto

the high part of the cam 45. This impalement '

is effected just before the cutting-blade 46 op-

erates with the slot 47 to sever the web, so
that when the severing is -accomplished the
leading end of the web will be held upon the
pins and retained thereby upon the cylinder

120

37, s0 as to be carried onward withit, asin Fig,

8. Asthe carrier 30 rotates and its forks 3 are
passing the point of contact between the car-

rier and the cylinder 37, said forks are pro-

I25

truded through the paper web and closed
down thereon to clamp the web upon the car- .

| rier 30 along the line of the first fold, and the .
paper web thus seized and held is then car-
ried onward toward the cylinder 24, the cam

130

40 operating the rock-arm 43 to withdraw the. }

pins 40 and release the leading end of the web

at the precise moment to avoid any buckling
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“or straining of the same.

of the web passes under the cylinder 24 it acts
as a doubling-roller, completing the first fold,
and also to press the doubled edge thereof
and to lay its front and rear portions smoothly
together.
has entered under the tapes 48, and before the
forks 3 pass the roller 50, their rock-arm 14
will have passed down the face 11 in the cam
31. thus causing said forks to be withdrawn
from the paper. As the folded sheet is car-
ried onward and its head passes the roller 50
it engages the guides 59, which have been
moved forward by means of the cam 58, and
it is thereby intercepted and guided outwardly
over said guides and between the tapes 4849,
as in ig. 9.

While the two plies of the folded paper are
passing under the cylinder 24, and the forks
41 reach that point, the rock-arm 14 of said
forks is actuated by their cam 31 fo protrude
them through the two plies of paper and
clamp the same down onto the surface of the
carrier, whereby said plies of paper are seized

‘along the line of their second fold and carried
forward.

When the carrier has so far rotated as to
bring the cutting-blade and slot again info co-
operation the web will be again severed, thus
detaching the forward doubled portion and
constituting it a folded sheet, while the pins
40 have again impaled the leading end ot the
web and will carry it around with the cylin-
der 37, as before described. |

When the second line of fold passes the
guides 55, which have meanwhile been moved

outwardly by the action of the cam 953, as in

Fig. &, the sheet will be drawn downward and
doubled on said folding-line between the car-
rier and the roller 52, which now acts as a
doubling-roller. As the sheet 1s thus folded
and its doubled head enters between the tapes

49 and the carrier its forward once-doubled

end is drawn backward over the guides 59,
and passing over the roller 50 is laid upon the
rearward plies of such sheet. While such
twice-folded sheetis passing between thetapes
49 and carrier, and before 1ts doubled head
passes the roller 51, the rock-arm 14 of the
torks 4 rides down the face of its cam 31 and
withdraws said forks within the carrier, thus
releasing the sheet, which, intercepted by the
conductors 59, is stripped from the carrier and
directed around the roller 51 and into the nip
of the tapes 49 53, by which it is carried out
of the machine. | -

If it is desired to readjust this apparatus 8o
as to impart a single fold to the sheet, this
may be done by throwing the forks 4 out of
operation, so that they will remain within the
periphery of the carrier, and by adjusting the
devices actuating the guides 55 so that they
will stand in the position shown in Fig. 9.
The once-folded sheet will then be carried out
by the tapes 48 and guides 55, and may, as
well as the twice-folded sheets conducted by
the tapes 49 53, be conveyed to an ordinary

After the head of the folded paper -

‘a suitable pulley or roller.

223,45%

~ As the folding-line | delivery apparatus OT to folding mechanisms,

as has been described with reference to the
machine shown in Tigs. 1 to 7; but1f a ma-
chine is to have this adjustment to deliver
sheets once folded, a set of auxiliary tapes

70

running in the same direction as the tapes 43

will be mounted under them so as to receive
the sheets from the guides 55, the tapes 49
being lowered out of the plane in which such
tapes will travel. | |
Another mode of arranging this folding
mechanism in connection with a web-printing
machine is illastrated in Figs. 10 and 11. * The
cutting-cylinders 63 64 there shown represent
the web-severing mechanism common In
printing - machines, from which cylinders the
severed or partially-severed webls con ducted to
the cylinder or carrier 30 and 1ts mechanisms
by means of fast tapes 18 19, that are arranged
as follows : The upper set run from a roller,
61, over the sheet-sustaining cylinder 33, un-
der the eylinder 30, and pass off over a press-
ing-cylinder, 44, to the sheet-delivering appa-
ratus, from whence they return overa roller to
the roller 61.
62, and return around the cylinder 38. A
third set of tapes, 60, ran from the cylinder44 to
the delivery apparatus, and are returned over
The tapes 18 19
are slightly separated near the rollers 61 62,
and of course press together as they pass over
the cylinder 38; and as these tapes move inde-
pendently of the cutting-cylinders 63 64, and
are given the speed of the cylinder 30, (their
driver,) they will, since
greater size than the cylinders 63 64, be cansed
to move at a higher relative speed than the
latter, and thus accelerate the movement of

the paper and detach sheet from sheet and
provide a working space between SuCeessive

<heets.  The tapes 60 run parallel with the
extended portion of the tapes 15 and at alike
speed ; but these tapes 13 might refurn over

the cylinder 30 dnd thelr extended portion

have sabstituted for it an independent set of
tapes working with the tapes 60.

The fold-determining forks sapported by
the cylinder 30 and thelr operating mechan-
ssms do not differ from those already de-
seribed, as will be readily apparent; but a
different arrangement of co-operating devices
is shown. Thus the forks aiding the produc-
tion of the first fold coact with the sheet-sus-
taining cylinder 38 in piercing the paper, and
with the ecylinder 39 in doubling, laying, or
pressing the sheet, while the forks aiding the
production of the second fold coact with the

‘eylinder 39 (which then acts as a sheet-sus-

taining cylinder) in piercing the paper, and
with the pressing-cylinder 44 in doubling, lay-
ing, or pressing the sheet, the latter eylinder
also acting as a meaus for directing the sheet
toward the delivering apparatus. These cyl-
inders 39 and 44 are here shown as spring-
seated ; and it is apparent that ‘the cylinders
and rollers 33, 23, 24, 27, 50, 52, and 51 might
be similarly mounted. | -

The lower set run from a roiler,

the eylinder 30 is of.
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B stituted for them pointed flat chisels, as Fig.

o

‘be a roller and still perform the doubling
function, as do the cylinder 24 and the roller

might run over SELI(] roller. |

then clamp it down upon the surface of the

 best and more effective form of construction.
i g
R together as to so far perforate the sheet upon |

'z_o_ readily separated to form detached leaves

beyond the surface of the carrier to pierce and
30

35

rier and fold- detern:umng forks, of the doubling

Tbis apparent that the doublm g- bar 16 may

52 in. I‘lgs 8 and 9 and the eylinders 39 44
in Figs. 10'and 11, in which case the tapes 2{) |

The fold-determining forks might h&ve .s,ub

7, and in either forin these fold- detelmmlng_
forks 3might pr OJeLtllgldI}’ from their arms 13,
and be so shaped as to pierce the paper zmd

carrier; but the pivoted form of them is the_

The fold - determining forks or the thin |
pointed flat chisels may be placed nearenough

1ts line of folding that that folded line, when it
becomes the head of the folded paper, may be

The function of the sheet-supporting cylln-
ders might be &ce,omphshed by tapes.

Wha,t 1s claimed is—

1. The combination, with a rotating carrier |
over the surface of which the paper is carned
of fold-determining forks which are pmtmded

hold the paper, substantially as described. |
2. The combination, with the rotating car-
rier and the fold- determmmg forks, of a paper- |
sustaining cylinder coacting therewith, sub-
stantially as described.

3. The combination, with the rotatmg car- |
rier and fold- determlmng forks, of a doubling
bar or roller, substantially as described.

4. The combin ation, with the rotating car-

bar or roller and a pressing- roller, substan-

tl&ll’? as described.

""""

b, The comblnatlon w1th the 1otat1ng car- 40 ..

rier and fold- determmmg fOllmb, of the tapes

20, 21, and 25, substantially as described.

6. The combmatmn with the rotating Gdl- o N

rier, of the rock-arms, as 13, and the fold-de-
termlmng forks, a
sta,ntla,lly as descrlbed -

"~ 7. The combination, with the 10t&t1ng ca,r'
I‘IGI‘ and its surface 9, ot the rock-arms, as 13,

the pivoted spring- bE‘d:tbd fold - determlmnw o
forks, as 3, and their cam-face 8 and shoulder'

1, subst&utlally as described. N
8. The combination, with the 10tat1ng car-.

rier having two sets of fold-determining forks, o
of the reclprocatmg guldes or bars, blletclﬂ- o
tially as described. |
9. The combmatmn Wlth the carrier 30 ltS -

two sets of fold- detelmlmnw forks, cylmdels

37 24, reciprocating guides or bars 55, and the -

cuttmg mechamsm substantially as descubed

10. The com bumtwn with the carrier 30, its
two sets of fold-deter mmm g forks, cylmdem 37
44, reciprocating guides or bars 55, cutters 46
47 tapes 48 49 53, their carrying- 1ollels and

the conductors 09 substantially as descubed o

11. The cembmatlou, with a rotating carrier,
of fold-determining forks or chisels which are
moved to pierce and clamp the paper at the

line of fold, substantially as described.

In testlmon y whereof I have signed my name

to this specification in the presence of two 70

subscrlbmg witnesses.

WILLIAM SPAL()KHAVDR

Witnesses:
+ OmAs. W. CARPENTER,
C. M. HUNTER : |

55

50

as 3 pwoted therem, _sub 45 -

60_.'-" -
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