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UNITED STATES

PATENT OFFICE.

LUTHER C. CROWELL, OF BROOKLYN, ASSIGNOR TO R. HOE & CO., OF
- NEW YORK, N. Y.

SHEET-DELIVERY APPARATUS.

SPROCIFICATION
Application filed October 23, 1884

. Serial No. 146,256,

forming wart of Letters Patent No. 332,236, dated December 15, 1885,

(No model.)

To all whom it may concern:

Be it known that I, LurHER C. CROWELL, a
citizen of the United States, residing at Brook-
lyn, county of Kings, and State of New York,
have invented certain new and useful Im.
provements in Sheet - Delivery Apparatus,
fully described and represented in the follow.
ing specification and the accompanying draw-
ings, forming a part of the same.

In United States Letters Patent No. 269,021,
granted December 12, 1882, T have shown and
described a folding delivery apparatus which
i1s adapted to operate in connection with a
web - perfecting printing - machine to deliver
the printed product in sheets, or associated
pairs of sheets, having two parallel transverse
tolds, or in half - sheets folded once trans-
versely. The mechanism shown in said Let-
ters Patent by which this is accomplished
consists, essentially, of two folding and cut-
ting cylinders, each of which is provided with
a pair of co-operating folding rolls, and is op-
erated, when sheets or associated pairs of
sheets are being delivered, to Impart one of
the two parallel transverse folds to each sheet
or pair of sheets, and when half-sheets are be-
Ing delivered to impart the single transverse
told to alternate sheets.

The present invention relates to 2 mechan.
1sm having many of the general characteris.
tics of that shown in the Letters Patent re-
ferred to, it being the object of the invention
to simplify said mechanism in many of its de-
tails, and also to provide means by which the
full sheets, or associated pairs ~f full sheets,
may, when desired, be given a longitudinal
fold after they have received the first and be-
fore they receive the second transverse fold.

To these ends the invention consists in va.
rious details of construction and comblnations
of mechanisms, all of which will be herein-
after so fully explained and particularly
pointed out as to render a further preliminary

In the accompanying drawings, Figure 1 is
a sectional elevation of a delivery mechanism
embodying the present invention, the Sueet
laying or piling mechanism, and also the sup-
porting frame-work and the gears for com-

| municating motion to the various

parts, being
w showing the
proper position to oper-
ate upon half-sheets. Fig. 3 is an end eleva-
tron, looking from the right of Figs. 1 and 2,
the parts being in the position shown in Fig.
2. Fig. 4 is a partial plan view of the mech.
anism, taken upon the line z z of Figs. 2 and
o. Fig. 5is a view similar to Figs. 1 and 2,
showing the longitudinal folder arranged par-
allel with instead of at right angles to the
transverse folding mechanism. Fig. 6 is a
plan view of the longitudinal folding mechan-
Ism when the same is arranged as shown in
Fig. 5. Fig. 7 is a partial plan view of the
mechanism, taken upon the line % # of Iig.. 5.
Fig. 8 is a partial side elevation of the longi-
tudinal folder, the same being taken upon the
line z z of Figs. 5 and 6. Fig. 9 is a front ele-
vation of the sheetlaying or piling mechanism;
and Iig. 10 is a side elevation of the same,
taken upon the line z 2 of Fig. 9.

~ Referring to said drawings, it is to be un-
derstood that the delivery mechanism therein
shown comprises two transverse folding mech-
anisms, which in the embodiment shown con.
sist of a rotating cylinder provided with two
rotating folding-blades and two pairs of co-
operating rolls, a longitudinal tolding mech-
anism which is arranged to act upon the
sheets after they have been acted upon by the
first and before they have been acted upon by
the second of the transverse folding mechan-
Isms, a sheet-conveying mechanism Consist-
Ing of tapes and pulleys, by which the sheets
are delivered from the first transverse folding
mechanism to the longitudinal tolding mech-
anism, and thence to the second transverse
mechanism, or directly from the first to the
second of the transverse mechanisms, and a
sheet laying or piling mechanism.

- Referring particularly to Fig. 1, it is to be
understood that the web of paper, atter hav-
Ing been perfected by any common form of
web-printing mechanism, is entered between
the cutting-cylinders 100 101, which operate 05
in the usual manner to partially sever the web
upon the lines between the printed sheets.

omitted. Fig. 2 isa similar vie
parts adjusted to the

53
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| After passing the eylinders 100 101, the web




Q Z

iq entered between the series of tapes 8 9-,' :

which are accelerated in the usual manner,sSo
asto complete the severaunce of the sheets from

the web, and provide proper working-spaces

= between them in their line of travel.

1C

tapes 9 pass around pulleys 21; thence around
~pulleys 11 12; thence around the folding-cylin-
der 102, returning around pulleys 22. Bythis |

I5

The tapes 8 9 are arranged as follows: The

tapes 8 pass around pulleys 10; thence around
pulleys 11 12; thence for a short distance 1in

contact with the folding-cylinder 102 and be-

tween the pair of folding-rolls 13 14; thence

around pulleys 17; thence upward around
pulleys 18, returning around pulleys 20. The

arrangement it will be seen that the successive

“sheets severed from the web are carried by the

20

~ pers, 25 26 27, which are also of the usual con-

30

tapes 89 onto thesurface of the folding-cylinder

102. This folding-eylinder is provided with

‘two rotating folding-blades, 23 24, which are

located at opposite points upon the cylinder,
and are constructed and eperated in the usual

manner, and with two pairs of folding-rolls, 13
14, 15 16, with which the blades 23 24 co-op-

erate to fold thesheets from the cylinder. This
cylinderisalso provided with threesetsof grip-

struction and operated in the usual manner,the
sets 25 26 being located at opposite points upon
the eylinder,between the blades23 24,whilethe
set 27 is located just in the rear of the blade
24. The purpose of this arrangement will be

made clear when the operation of the mech-

~ anism is explained.

vided with three series of co-operating tapes,

40

15

50

53

The folding-rolls 13 14 and 15 16 are pro-

5 6 7, which are arranged as follows, and

which, together with the tapes 3, ach to con-

vey the folded sheets away from the rolls:

The tapes b pass around the roll 14; thence

around pulleys 28, located directly beneath
the pulleys 17 and arranged to turn loosely
upon a transverse shaft, 94; thence downward

a shaft journaled in the ends of a palr of arms,
30, extending from the shaft 94; thence inward
around pulleys 31; thenceupward around pul-
leys 32, and downward again around adjusta-
ble pulleys 83, returning around pulleys 34.
The pulleys 32 34 are mounted upon - shafts

which are journaled in brackets 91, secured

to the side frames of the machine, as shown

in Figs. 1, 2, 3, and 5, while the shaft of the

pulleys 33 is mounted in arms extending 1rom

2 rocik-shaft, 40, which is journaled in the side |
frames of the machine, and 1s

means by which the pulleys can be shifted 80
as to keep the tapes at the proper tension.

. _ downward
around the pulleys 29; thence beneath the cyl-
inder102and around the folding-roll 16; thence

" outward above pulleys 3644, and around pul-

leys
mounted upon arms extending from a rock-

37: thence upward around pulleys 39,

shaft, 92, which is journaled in the side irames

of the machine, and is provided with an armor ! Or

being performed by projections
| upon the backs of the grip
ground pulleys 29, which are mounted upon

provided with-

332,235

handle, 93, by which the pulleys can be shifted

so as to keep the tapes at the proper tensions

thence rearward, returning around pulleys 38,
which are mounted upon a shaft which is jour-
naled in the ends of the arms 30. The tapes

| 7 pass around the folding-roll 15; thence be-

neath the folding-roll 16, and outward above
the pulleys 36, and around the pulleys 44, re-
turning around pulleys 41. A series of station-
ary guides, 43, are located bhetween the pul-
leys 31 and the cylinder 102, S0 as to co-oper-
ate with the tapes 6 in conveying the sheets
from said pulleys to the cylinder. As the

| sheets emerge from between the pulleys 37 44,

they pass between stationary guides 45 46 onto
the surface of a rotary carrier or fly, 103, (see

Tigs. 9 and 10,) which is similar in construc-
tion to that shown in United States Letters
Patent No. 281,754, dated July 24,1883, which

operates to pile the sheets upon a series of
slowly-moving tapes, 47, to be conveyed from
‘he machine. The carrier or fly is provided
with three sets of grippers, 51, which are op-
erated by a stationary cam, 52, in the usual

manner, to take and release the sheets deliv-
ered to the carrier at the proper times, and with
2 series of .co-operating stops, 53, the ends of
which enter circum ferential grooves 54, fori. ed
in the carrier, as shown in Fig. 9. The stops

10

75

20

35

- -

90

. .

[

53 are located just in advance of the ax1s of the
carrier 103,50 as to arrest the sheets as they are

released by the grippers 51 and prevent them
from being carried beyond the proper point.
In the structure shown in the Letters Patent
referred to the successive sheets were pressed
away from the carrier or fly, so as to prevent
them from fouling with the incoming sheets,
by means of projections formed upon the car-
rier just in advance of the grippers. . In. the

IO

105

present case, however, these projections are

omitted from the -carrier, the same function
bb, formed
pers. By forming
the grippers in this manner, SO that they will

perform the function of the projections shown
in the formerstructure, the construction of the
carrier is simplified, and an equally effective
means is provided for keeping the successive-

ly - delivered sheets pressed away from the
oarrier. The carrier or fly 103 18
with a series of short co-operating tapes, 43,
which pass around pulleys 49 50 and serve to
hold the leading ends of the sheets onto the
carrier until taken by the grippers. S

The sheet laying or piling mechanism just

‘described may also be provided with mechan- .

ism such as shown in my application for Let-

| | _ | ters Patent filed October 6, 1884, No. 144,803,
~ The tapes 6 pass around pulleys 35, located in
60 front of the pulleys 28; thence

to cause irregularities in the pile of sheets, 80

as to permit 1t to be divided 1nto lots contain- .

ing some predetermined number without the

necessity of counting. - :
The mechanism thus far deseribed 1s, as

will hereinafter appear, capacitated to de-

liver full sheets, or two or more associated

full sheets with two parallel transverse folds,
half - sheets folded once transversely.

ITO

11y

provided

120

125

I350




While the full -sheet product, when deliv- '

ered in this form, is suitable for many pur-

. poses, yet it is .sometimes desirable, par-

{0

20
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ticularly where the sheet is of large size or is
printed with eight pages, that it should be
folded to smaller dimensions. It is therefore
desirable that the apparatus should be pro-

- vided with mechanism by which, when desired,

the full-sheet produet ean be delivered with
one longitudinal fold, in addition to the trans-
verse folds just nientioned, and that this mech-
anism should be so arranged that this longi-
tudinal fold will be imparted after the first
and before the second of the transverse folds.
To effect this a switch, 56, (see Fig. 1,) is lo-
cated - between the pulleys 17 28, and is ar-
ranged so that the sheets folded between the
rolls 13 14 may be directed either into the bite
of the tapes 5 6, to be conveyed directly to

tapes S and a co-operating series of tapes, 4,
to be conveyed to the longitudinal folder 104,
to be afterward returned to the rolls 15 16, as
will hereinafter appear. ; |

Thelongitudinal folder104, asherein shown,
18 of substantially the ccnstruction shown and
described in United States Letters Patent No.
262,619, granted July 17, 1883, although it
may be of the construction shown in my ap-
plication for Letters Patent filed February 8,
1384, No. 120,116, or of any other approved
form. It is provided with the usual rolls, 63

64, between which the sheets pass as they

leave the folder, and with suitable tapes, as
the pairs or series 2 3, which operate to con-
duct the sheets over its surface and between
the rolls 63 64 and to the subsequent folding
mechanism. | |

The folder 104 may be so arranged that the
rolls 63 64 will be either parallel with or at
right angles to the cylinder 102. Asshownin
Figs. 1, 2, 3, and 4, it is so arranged that the

- rolls 63 64 are at right angles to the eylinder.

45

When the folder is in this position,its base is
parallel with the eylinder 102, and the tapes
4, which co-operate with the tapes 8 to con-
duct the sheets from the pulleys 17 28 to the

- folder, are arranged as follows: These tapes

50

pass around pulleys-42,located just above the
pulleys 35and in front of the pulleys 17; thence
upward around pulleys 57; thence around pul-
leys 58, located just at the base of the longi-

- tudinal folder, returning around pulleys 59 60.

S5

The length-of the pathway formed by the tapes
4 8, and also the tension of said tapes, can be

regulated at pleasure by means of a series of

pulleys, 61,which are mounted upon the ends
of adjustable arms 62,extending from a trans-
verse shatt, 75. It will be observed that when
the folder is arranged in this position the
sheets are necessarily so turned that as they
emerge irom the rolls 63 64 they are moving

- 1n a plane at right angles to that in which

they have previously moved, and this fact
makes 1t necesssary, in order to present the

332,236 3

turned back to their original line of travel.
For this purposea turning-bar,65,is provided,
and the tapes 2 3 are so arranged as to con- 70
duct the sheets around this bar and turn them
back to their original line of travel before pre-
senting them for the third or final fold.

The arrangement of the tapes 2 3 is as fol-
lows: The tapes 2 pass around pulleys 19, lo- 75
cated above the pulleys 18; thence above the

pulleys 57, and downward across the face of
‘the folder 104, (see Fig. 2,) passing around one
of its turning-edges; thence inward between
the rolls 63 64; thence laterally around the 8o

turning-bar 65, (see F'igs. 1, 2, and 3,) and

backward around pulleys 67, located directly

beneath the pulleys 60, returning around pul-

leys 68 69, as shown in Figs. 2 and 3. The

tapes 3 pass around pulleys 19; thence above 85

‘the pulleys 57, and downward across the face

the folding-rolls 15 16, or into the bite of the of the folder 104, passing around its opposite

turning-edge, (see Fig. 3;) thence inward be-
tween the rolls 63 64, where they unite with

‘the tapes 2; thence laterally beneath the tapes go

2 and around pulleys 70; thence backward
around skew-pulleys 72, (see Fig. 4,) returning
around pulleys 68 69. The space between the
pulleys 35 67 1s bridged by stationary guides

73,which co-operate with the tapes 4 to CAITY Y5
‘the sheets from the pulleys 60 67 to the pulleys

30 42. 'The space between the pulleys 70 and
the turning-bar 65 is bridged by stationary
guides 86, (see Figs. 2 and 4,) which are ar-
ranged to support the sheets against the tapes 100
during their passage from the pulleys to the

‘bar. The forward ends of these guides are se-

cured tothe turning-bar,and theirrear endsare
secured to a longitudinal bar, 71, one end of
which 18 secured to the turning-bar and the 10g
other to a bar extending transversely of the
machine. The spaee between the bar 65 and
the pulleys 60 is also bridged by like guides,
87,which lie directly above the tapes 2. "The
rear ends of these gnides are secured to the 110
turning-bar and their forward ends to a bar,

88, extending transversely of the machine.

The operation of the apparatus just de-
scribed ig as follows: If it is desired to deliver
the product in the form of full sheets having 115
two parallel transverse folds only, one of the
knives in the cutting-cylinders 100 101 will be
removed, the shaft 94 will be adjusted so as
to bring the arms 30 to the position shown in
Fig. 1, and secured in said position by means 120
of the handle or lever 74, the pulleys 33 39
being suitably adjusted to give the tapes 5 6
the proper tension, the grippers 26 will be
rendered inoperative, and the switeh 56 will
be secured in the position shown insaid figure, 125
50 as to direct the sheets from between the

tapes 5 8 into the bite of the tapes 5 6. As

the end of the partially-severed web passes
forward between the tapes 8 9, said tapes be-
Ing accelerated, as before stated, will complete 130
the severance of the sheets from the web and
provide the necessary working -spaces be-

sheets asecond time to the cylinder 102 to re- | tween them. As the end of the first sheet
5 celve their third fold, that they should be | passes around the pulleys12 and arrives upon




- said cylinder until the folding-blade 23 arrives

10

235

30

33

40

16 the twice-folded sheets will pass forward

45

5O

55

6O

- rolls 63 64 by

‘rolls the sheet, now folded once transversely,

4 ' 332,236

the surface of the cylinder 102, 1t will be taken |
by the grippers 27 and carrled forward upon

in proper position to fold said sheet off from
the cylinder into the bite of the rolls 13 14, at
which time said grippers will be Opelated to
release theleading end of the sheet, and simul-

taneously therewith the blade 23 will be op-
erated, so as to give the sheet 1ts first trans-

verse fold between the rolls 13 14, from which

will pass forward between the tapes 5 &, and

of the cylmder 102.
completed one revolution, the leading end of
the second sheet will have arrived upon its
surface, and the grippers 27 will be again op-

erated so as to take the sheet, and the opera-

tion just deseribed will be repeated Just be-

fore the second sheet is folded off the eylinder
by the blade 23 the leading end of the first
sheet which has been directed into the bite of
the tapes b 6 will emerge from beneath the

25 and ee,rrled forward upon the surface of the

sition to fold the same between the rolls 15 16,
at which time the grippers 25 will be opemted

to fold. the same into the bite of said rolls, as
indicated in Fig. 1, thus giving to the sheet a
second transverse fold parallel to the first.

As theleading end of thesecond sheetemerges
from beneath the guides 43, the grippers 25
will have again arrived 1n posﬁzmn to take
said sheet, and the operation just described
will be repeated and thus the sheets will con-

tinue to be presented in succession to each of
the two folding-blades, so as to receive two
parallel transverse folds. From the rolls 15

between the tapes 6 7, and be projected be-
tween the guides 45 46 and onfo the surface
of the carrier 103, as shown 1n Fig. 10, to be
taken by the grlpperb 51 and lald upon the
tepes 47.

If it is desired that the sheets, in addition
to the two transverse folds Just described,
shall receive a longitudinal fold between the
two transverse folds, the

rected from the tapes 5 8 into the bite of the
tapes b 6, will be directed into the bite of the
tapes 4 8 to be conveyed to the longitudinal
folder. The sheets then, as they are folded
by the blade 23 between the rolls.13 14, in-

stead of passing ‘directly to the under side of
the eylinder 102,will pass upward between the
tapes 4 8, and be conveyed across the face of
the longltudmel folder 104 and between the
the tapes 2 3, where they will
receive a second fold at rwht angles to the
first fold. A fter passing the rolls 63 64 the
sheets thus folded will be conveyed by the
tapes 2 3 around the turning-bar 65, and be
presented in proper position between the pul-

switch 56 will be |
shifted so that the Sheets instead of being di-

leys 60 67, by which they will be advanced

to the pulleys 35 42, from ‘which they will be.

directed by the swﬂ:ch 56 into the bite of the

tapes 5 6, to be conveyed to the under side of

the eyhnder 102, as in the operation first de-

scribed. Just before the fourth sheet taken
by the grippers 27 arrives in position to be
folded between the rolls 13 14, the leading end
of the first sheet,which has been directed into
the bite of the tepes 4 8, as just described,

will emerge from beneath the
‘be taken by the grippers 25, and will, as the
- be directed by the switch 56 into the bite of |
the tapes 5 6,to be presented to the underside |
When the cylinder has

ocuides 43, and

blade 24 arrives in proper posmon, be folded

‘between the rolls 15 16, thus receiving a third

70

73

80

fold at right angles to the second and parallel

to the ﬁrst and thus the operation will con-
tinue tobe repeated thesheets being delivered
to the carrier or fly 103 and laid upon the
tapes 47, as already deseribed. If it is desired
‘that the product shall consist of two or more
full sheets associated together and folde~ as

just described, it 1s-only necessary to provide
means by whwh two- or more sheets will be

‘associated before they- are presented to the
guides 43,"and will be taken by the grippers |

cylinder 102, and this may be done either by

printing upon a double or triple width web,
cylinder 102 until the blade 24 arrives in po- |

which is afterward split, and has its Sectlons

" associated before they are presented to the

cutting-cylinders, or by printing upon a sin-
to release the sheet,and the blade 24 operated |

gle-width web, and associating the succeed-
ing sheets by any of the well-known mech-
anisms for that purpose.
that the product shall consist” of half-sheets

¢

o5

- If it is desned-’

100

folded once transversely, the catting-cylinders

100 101 will be provided with two cutting-

blades, so as to sever the web into sheets of
one- ‘half the ordinary length the grippers 27
will berendered inoperative, and the grippers
26 will be reridered operative. Thecam which

“operates the grippers 25 will be shifted so

that said grippers, instead of being’closed to
orasp the sheet as it emerges from beneath the
guides 43, will be closed to graspitas itarrives

105

ITIO

upon the cylmder, the swinging arms 30 will -

be shifted to the position shown in Fig. 2, and
secured there by the lever 74, the pulleye 33

39 willbesoadjusted asto pmperly regulatethe
length of the tapes 5 6, and the switch 56 will

be shifted to the position shown in Figs. 1 and

2. When the leading end of the first half-
sheet arrives upon the cylinder 102, it will be

taken by the grippers 26, and will be carried

forward upon the cylmder until the folding-

115

I20

blade 23 arrives in position to fold the same

between the rolls 13 14, at which time it will be
released by the grlppers and folded between
said rolls by said blade, as shown in Fig. 2,
after which it will pass ‘forward between the
tapes 5 8, and be directed by the switch.56
into the bite of the tapes b 6, to be presented
to the under side of the cyllnder As the
leading end of the second half-sheet arrives
upon the cylinder, it will be taken by the grip-

125 |

130

pers 25, and will be earried forward upon said
eylmder as shown in Fig. 2, until the folding-
blade 24 arrives 1n p031t10n to fold the same
. bebween the rolls 15 16, at which time it will
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be released by the grippers and folded be- | bar, 84, secured to the bar 65 and the frame of

the machine.
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tween said rolls by said blade. In the mean-
time, however, the first, half-sheet, which was
folded between the rolls 1314 and directed
intothe bite of thetapes 5 6, will have emerged
from beneath the guides 43 Just in the rear of
the fold-line of the second half-sheet, which
has been taken by the grippers 25, so that as |
sald second half-sheet is folded between the
rolls 15 16 by the blade 24 the first half-sheet, |
underlying the same, as shown in Fig. 2, will
be directed therewith between said rolls, so
that the two half-sheets will be associated one
upon the other and pass forward together be-
tween the tapes 6 7 to the grippers of the car-
rier or fly 103, and so the operation will con-
tinue to be repeated, the alternate half.sheets
being taken by the grippers 26 25, and folded
by the blades 23 24, and delivered in pairs to |
the fly. By this means it will be seen that the
half-sheets are delivered folded to the same |
dimensions as the full sheets, and that this is
accomplished without causing any of the parts
of the apparatus to perform any greater num-
ber of operations, or to operate with any greater
rapidity than when delivering full sheets.

As before stated, the longitudinal folder 104
may be so arranged that the rolls 63 64, 1n-
stead of being at right angles to the cylinder
102, will be parallel with said cylinder. Such
an arrangement of the folder
5 to 8, inclusive. | |

In the organization first described it is nec-
essary to arrange the turning-bar 65 so as to
act upon the sheets after they have received
the longitudinal fold; but when the rolls 63
64 are placed parallel with the cylinder 102
1t IS necessary to arrange the turning-bar so
as to act upon the sheets before they receive
their longitudinal fold. As a consequence of
this differencein the arrangement of the folder,
rolls, and turning-bar, the tapes 2 3, instead of |
passing directly from the pulleys 19 across
the surface of the folder, pass forward around |
the turning-bar 65, (see Fig. 6,) and thence
laterally around pulleys 77, (see Figs. 5 and 8,)
located just above the base of the folder.
From these pulleys the tapes 2 passacross the |
face of the folder and around one of its turn-
Ing-edges, and thence inward between the I
rolls 63 64, from which point they pass around
the pulley 67, (see Fig. 5,) returning, as in the |
organization already described, around the
pulleys 68 69. The tapes 3 pass across the
face of the folder and around its opposite turn-
ing-edge, from which point they pass inward
and meet the tapes 2, and together with said

isshown in Figs. |

tapes pass between the rolls 63 64, from which |

point they return around skew-pulleys 72 and
the pulleys 68 69.

Co-operating with the tapes 2 3 to convey
the sheets from the pulleys 57 to the turning-
bar 65 are a series of stationary guides, 76,
which are located directly beneath the tapes,
as best shown in Fig. 6, and have their for. |
ward ends secured to the bar 65, while their
rear ends are supported upon a transvel‘sel

A similar set of guides, 85, run-
ning at right angles to the guides 76 and sup-
ported thereby, are arranged to co-operate
with the tapes 2 3 to convey the sheets from
the turning-bar to the pulleys 7 7, as also
shown in Fig. 6.

Co-operating with the tapes 2 3 to convey
the sheets around the pulleys 77 and onto the
surface of the folder 104, are a series of short
supplemental tapes, 81, which
pulleys 78, located directly above the pulleys
77; thence downward around the
and inward around pulleys 79, located just
below said pulleys 77, returning around pul-
leys 80, as shown in Fig. 8. It will be ob-
served that in this organization the guides 86
87, which co-operate with the tapes 2 to con-
vey the sheets from the rolls 63 64 to the pul-
leys 60 67, are dispensed with, a series of sup-
plemental tapes, 82, which pass around the roll
64 by the side of the tapes 2 3, and thence
around pulleys located at the sides of the pul-
leys 6042, returning around pulleys 83, being
used 1in their stead. ‘ |

The operation of the organization just de-
scribed issubstantially thesame as that already
explained in connection with the
of the drawings,
The switch 56 being
turned to the
sheets folded between the rolls 18 14 will pass
forward between the tapes 4 8, from which
they will be taken by the tapes 2 3 and carried

along the guides 76 and around the turning-

bar 65. After passing the bar 65 they will
be conveyed beneath the guides 85, by the
tapes 2 3, into the bite of the tapes 2, 3, and

| 31, by which they will be carried downward

around the pulleys 77 onto the face of the

| folder 104, and from thence by the tapes 2 3

across the face of the folder and between the
rolls 63 64, where they will receive a longi-
tudinal fold, as already stated, after which
they will pass into the control of the tapes 2
32, to be conveyed to the tapes 5 6, by which
they will be presented to the bottom of the
cylinder 102,to receivea third fold ,1n the man-
ner already described.

r

Although the system of taping herein shown
and described is regarded, all things consid-
ered, as the best for giving the required move-
ments to the sheets, yet it will readily be un-

| derstood that it may be varied in many of its

details without departing from the invention.
1f preferred, the cutting-cylinders 100 101 may
be dispensed with and the unsevered web led
directly to the folding-cylinder 102. When
the apparatus is thus organized, the cylinder
102 will be provided with suitable cutting-
grooves and with a co-operating cylinder car-
rying suitable severing-knives, and, there be-
Ing no working-spaces provided between the
sheets,

the grippers 25 26 27, The cylinder 102, in-
stead of being of a circumference equal to the
length of a full sheet plus one of the working-

pass around

pulleys 7

position shown in Fig. 5, the

Impaling-pins will be used in place of
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otherfigures g3
and cousequently a very brief
| description will suffice.
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spaces between the sheets, will, in such case,

be of a circumference equal to only the length |

of a sheet, and the length of the various path-
ways through which the sheets pass will of
course be so adjusted. that the sheets will be
presented to the ecylinder 102 in proper POSsl-
tion to receive their final fold. . |

It is of course to be understood that any of
the other well-known forms of mechanism for
piling the sheets may be used instead of the

form herein shown, if preferred.

 The frame-work for supporting the various

- parts of the apparatus, as well as the gears for

20

- some of the most. important features of the in-
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driving the many parts of the same, have for

the most part been omitted in the drawings,

as such parts can be readily supplied by any
ordinary intelligent mechanic. - '

" The mechanism hereinbefore described 18

‘that which embodies the invention in what 1
regard as the best form; but it may be varied

within wide limits without departing from

vention. The mechanism for imparting the lon-
gitudinal fold, instead of being of the form
shown, may consist of a pairof folding-rollsand
an oscillating or reciprocating blade, and the

folding-rolls may in such .case be arranged

either parallel with or at right angles to the
eylinder 102. If the rolls are arranged paral-
lel with the cylinder 102, the turning-bar 65
will be arranged to act upon the sheets before
they are presented to the rolls, while if the

rolls are arranged at right angles to the cyl-

inder the tarning-bar will be arranged to act

upon the sheets after they have passed the .

rolls. When the mechanism for imparting
thesecond or longitudinal fold is of this charac-
ter, the tapes for conducting the sheets from
and returning them to the eylinder 102 will
of course have to be arranged In a manuner
somewhat different from that shown; but this
can be readily done by any one familiar with
this class of machinery. In this case, also, the
third fold, instead of being parallel with the
first and at right angles to the second, will be
parallel with the second and at right angles
to the first. This order of making the folds
will not in most cases be found as desirable as
that first described, and consequently it 1S
referable that the Jongitudinal folding mech-
anism should be of the character shown.
The mechanism for imparting the first and
third folds niay also be of a different form
from that shown without departing from some

of the important features of the invention.

Instead of a single eylinder, 102, which 1s ca-
pacitated to impart the two folds, a folding

mechanism of the eharacter shown in the Let-

ters Patent No. 269,021, before referred to, may
be employed, a switeh or switches correspond-
ing to the switch 56 being located in the path-
way leading from one of the folding-cylinders to

the other, and so arranged that the sheets can.

be sent directly from the first to the second
cylinder, or from the first eylinder to the
longitudinal folding mechanism, and then to

the second cylinder; or, when separate mech-

| falliSmS are provided to impart the first and’

' anisms, or to be associated with those folded
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third folds, such mechanisms may be of any of
the ordinary forms of folding mechanism. 70
“From the foregoing it will be seen that the |
present invention consists not so much 1n
specific improvements in the various mechan-
isms employed as in the general arrangement

and combinations of mechanisms for perform- 75

ing the several operations.
What I therefore claim 18—

1. The combination, with a transverse, a
longitudinal, and a second transverse folding
mechanism arranged to act upon the sheets in 8o
the order named, of a sheet-conveying mech-
anism arranged to deliver the sheets from the
first to the second and thence to the third

folding mechanism, or from the first directly.

to the third folding mechanism, all substan- 35

tially as described. S |
9."The combination, with two mechanisms -

arranged to impart parallel foldsto the sheets,

of a mechanism located between the two and

arranged to imparta fold at right angles to the go

other two, and a sheet-conveying mechanism

arranged to deliver the sheets from the first

to the second and thence to the third folding

mechanism, or from the first directly to the =
third folding mechanism, substantially as de- 95
scribed. | - | |

3. Thecombination, with two parallel trans-

verse folding mechanisms, of a longitudinal
folding mechanism arranged to act upon the

sheets after the first and before the second of 100
said . transverse folding mechanisms, and a |
sheet conveying and turning mechanism ar-
ranged to deliver the sheets from the first to
the second and thence to the third folding
mechanism, or from the first directly to the 103
third folding mechanism without turning, all
substantially as deseribed.

4. The combination, with the cylinder 102,
provided with two setsof folding mechanisms
arranged to act alternately, of asheet-convey- 110

‘ing mechanism arranged to deliver the sheets

folded off the cylinder by oue of said mech-
anisms back to the eylinder in position to be
associated with those folded off by the other
of said mechanisms, all substantially as de- 115
scribed. | |

5. The combination, with the cylinder 102,
provided with two setsof folding mechanisms
arranged so as to be made to act alternately

“or successively at pleasure, of a sheet-convey- 120

ing mechanism arranged to deliver the sheets
folded off the cylinder by the first of said
mechanisms back to the eylinder in position

to receive a second fold by the second of said

mechanisms, all substantially as described. 125- _
6. The combination, with the cylinder 102,
provided with twosetsof folding mechanisms

arranged so as to be made to act alternately
or successively at pleasure, of a sheet-convey-

ing mechanism arranged to deliver the sheets 130
folded off the cylinder by thefirst of said mech-
anisms back to the cylinder in position to re-
ceive a second fold by the second of said mech-

—d
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- ranged to act upon the sheets after the first |

20

25
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off by the second mechaniém, all substantially | of the longitudinal folder 104 and a sheet-

as deseribed.

7. The combination, with the eylinder 102,
provided with two sets of folding mechanisms,
ot an adjustable sheet-conveying mechanism,
by which the sheets folded off the eylinder
by one of said mechanisms aredelivered back
to the cylinder in position to be operated upon
by the other of said mechanisms, and by which
the travel of the sheets between said mech-
anisms is varied, all substantially as de-
scribed. |

8. The combination, with the cylinder 102,
provided with two sets of folding mechanisms,
of an intermediate folding mechanism ar-

and before the second of said mechanisms
upon sald cylinder, and a sheet-conveying
mechanism, by which the sheets are delivered
from the first mechanism of the cylinder to
the 1ntermediate folding mechanism, and
thence to the second mechanism of the c¢ylin-

der, or directly from the first to the second |

mechanism of the cylinder, all substantially
as described. |

9. The combination, with the cylinder 102,
provided with two sets of folding mechanisms,

conveying mechanism, by which the sheetsare
delivered from the first mechanism of the cyl-
inder to the folder 104, and thence to the sec-
ond mechanism of the eylinder, or direectly to
the second mechanism of the cylinder, all sub-
stantially as described.

10. The combination, with the eylinder 102,
provided with twosetsof folding mechanisms,
of the longitudinal folder 104 and a sheet-
conveying mechanism arranged to deliver the
sheets from the first mechanism of the cylin-
der to the folder 104, and thence to the second
mechanism of the cylinder, all substantially
as described.

11. The rotating carrier or fly 103, having
the grippers 51, provided with the projections
D5 upon their backs, substantially as de-
scribed. '

In testimony whereof I have hereunto set

my hand in the presence of two subscribing

witnesses. |

LUTHER C. CROWELL.

Witnesses:
J. A. HOVEY,
A. N. JASBERA.
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