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UNITED STATES PATENT OFFICE.

STEPHEN D. TUCKER, OF NEW YORK, N. Y.

IMPROVEMENT IN SHEET-DELIVERING APPARATUS FOR PRINTING-MACHINES.

b

-npeclﬁc*ltmn forming part of Letters Patent No. 214,066, dated April 8, 1879; application filed
. May 22, 1878.

To all whom it may concern: |

~Be 1t known that I, STEPUEN D. TUCKER,
of the city, county, and State of New 101L
have invented an Improvement in Sheet- De.
livering Mechanism for Printing-Machines;
and I llal‘eby declare the following to be a full
clear, and exagt - description of my 11went1011,
reference being had to the accompanying dravw-
1mgs, forming a part of this speuhcatmn

Iu sald (11.-.1,“*111%, IFigure 1 illustrates, in
side elevation, an apparatus whereby a web is
cut into sheets, which are delivered in a folded
condition. ]*w. 15 & plan view thereof, the
tapes being omitted to more clearly show the
parts uuderl}mﬂ thewm; Ifig. 3, an end eleva-
tion; Fig. 4, a lonﬂltmluml section, partly in
elevation; and Fig. 5, asimilar view, showing
the appmmub as adu,ptul for (,uttmﬂ and fuld x
ing half or small sized sheets. 1*1n 6 illus-
trates a folding-blade guard. TFigs. 7 S, 9, 10,
and 11 illastrate the oper(mon of the seuond
ary folding mechanism, and Figs. 12, 13, 14 il-
Iustrate the operation of the same When al-
justed for folding half or small smed sheets.
IFigs. 15 and 16 show fast-running tapes in-
terposed between the delivering flpparatub'
and’ eutting mechanism. Tig. 17 18 an en-
larged view illustrating the construetion of

In order to carry the sheets or partially-sev-
ered web-away from the cufting-cylinders,
conducting-tapes, wide enougly to properly
support and carry the same, are provided, and,
as 1t 1s obvious that these tapes cannot pa%
around the cutting-cylinders, fi* the reason
that they would be destroyed by the action of
the knife, orif its removed portions were made
wide euough to accommodate suitable tapes
the intact portions of the web would be so
strong as to. prevent its being readily torn
apart, a pair of receiving-rollers are hung in
front of the cutting-cylinders, from which the
conducting-tapes are stretched to the deliver-
g ftpp&mtus.

One part of the present invention relates to
the combination of broad sheet-conduecting
tapes "with tlie cutting mechanism, which 1s
constructed to accommodate them, it consist-
img of two pairs or sets of cuttmn-c} linders,
one cylinder of each set carrying a series of
short cutting-knives, and the other a corre-
sponding cutting-slot, the said cutting-knives
being so arrangee that the set carried by one
cylinder will sever that portion of a web which
i3 not severed by the kunives of the other cyl-
Inder, whereby the web passing through the
first cnttmﬂ -cylinders receives ing¢isions which

the rotary folder, hcwmn‘ two blades, one of
which is remov 1ble ].*'I“b., 18, 19, and 20
show a modified form of the means of actuat-
ing the single folding-blade, whereby the cur-

rier mmﬂﬂbe ..,uhptul to COllLLt and fold two.

sheets.

The present improvements relates to web-
printing machines, which, as is well under-
stood, are provided with mechanisms for
printinfr the web, with cutting mechanisms
for dividing the same into S]Jthb and with a
delivering %pmmtus for dhp@:ﬂﬂn of the said
sheets, .

As commonly constructed, this cutting mech-
anism consists of apair of ey lmderb prov‘lded
respectively, with a cutting-knife and a cut-
ting-slot, which co- Operatmn devices sever the
web 1111;0 sheets. This knife is either con-
structed so as to compietely divide the web,
or has slight portions of its edge removed, so
as to ne.;u']y divide the web, 3ct leave it at-
tached at several points, which are so slight as
to be easily broken,

'

but pmrtmllv severit transversely, and in pass-

ing through the second cutting c‘,«lmderb has
11;5 uuneut portlons severed by incisions which

untte with the preceding ones and completely
divide the. web and form a detached sheet. -
This construction admits the passage of wide

conducting-tapes around the cutting-cylinders.

which tapes occupy ureumfeleutml positions
thereon, which coincide with the spaces be-

~tween the short cufting-knives, and thus the

web may be carried into and out of the cut-
ting mechanism, and be complately severedinto
sheets in passing through the same, which
sheets will be conducted to the delivering ap-
paratus.

The invention also comprehends the combi-
nation, with a primary rotating folding mech-
anism, prm ided with a folding-blade Operatiﬂn
at each revolution of its carrier, of a secound-
ary folding mechanism having a constantly-
revolving carrier, the single folding-blade sup- -
ported b_} WlllCh is caused to malke @ semi-ro-
tation at each revolution of said earrier, and
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. -to be projected into operative relation with its grooves to receive them \ i v co o ia el

~ Co-operating folding - rollers at each ;sc;cond |

f 1 to J, Or to accelerating

-~ thedelivering mechanism and the conducting- | Figs. 15 and 1.~ © 0%

B " will be more s cally hereinaftonouon, as | The tapes 31 are stretched from the cutting.
~ will be more specifically hereinafter oat per [

 3;-g'-_i;.__f-.-Thecﬁutti-ngmc!chmlismcé_r_;m:ists:f}ftrw;;)'S@_?tzsf;f- Tir tho avai s e e LI

. . . __,,...__.__-_;;._.?;@1‘2“‘?28';imechanjismg;pass:ouzt-fowzrit;he:.if;f--”*'”'".
themembers:‘zﬂw,ormuemttmguhml rs, | folding-rollers 34 35 « | o

......

mﬁ'ChHmbm, and return over pulljeys 36 33t0 | SEEREEEERRERD
SRR oves or slots 2444,"“0 which said knives { retary aves the vt oo
L - work. - s

. The catting-knives 45 in the eylinder 40 are |
| L like series of short blades, leaving the spaces
T non-cutting surfaces 27, whereby the trans-

‘erse incisions 26 are made through the web.

‘hese knives 2 and 45 are so disposed that the

ncisions made in Succession Ly them will com-

letely sever the web transverse) Y, the Kunives

operating to partially sever it, thus leaving

sunited by uncut portions of sufficient strength

) carry it through the eylinders 40 41, and the

ders onto the carrier 30, by the mechanisms *
of which they are folded through the rollers
38 39, as will be deseribed, and a set of tapes,
23, are stretched from the lower folding-roller,
39, to the pulleys 29, whereby the folded sheetx,
emerging from the rollers 38 39. are Garried
out over the folding-rollers 34 35 of the seec-
ondary folding mechanismn, as will more fully

nives 45completing the severance by incisions
‘hich, uniting with those made by the blades
 complete the severance, and thus divide the

eb into sheets.

The cutting-knives might of course be con-
moved so ag
' provide tlre spaces 3 27 and cattin g or op-
ative portions 2 45. This construction of
Itting-cylinders thus provides the means for
mpletely dividing the web, and also permits

nuous plates having portions r

© use of sets of wide sheet-conductin g tapes,
ch as are adapted to and are necessary in a
St-running web-machine, which tapes may
St upon each cylinder at the points unoeccy-
ed by thecutting-knives, and connect withthe
Inting mechanisin and deliverin garnaratus.
ch tapes 31 32 are shown as stretched - - rnd
3 eylinders 40 41, (which may have ~hight

side pinion,

hereinafter appear.

The two sets of eutting-cylinders 20 21 and
40 41 are provided with toothed wheels, as 22
23 42 43 46, whereby they are revolved in uni-
son, and motion imparted to them by suitable
gearing counecting_with the prin ting-machine
is transmitted, through the toothed wheels 47
43, to the rotating folding-blade carriep 30,
and thence, by means of toothed wheels 49 50,
a shaft, 51, and miter-wheels 52 03, to the shaft
4 of the rotating folding-blade ecarrier of the
secondary folding mechanism. The folding-
rollers 38 39 are geared together by wheels 13
19, the former of which gears with the wheel
17, fast on one end of the carrier 30, and the
folding-rollers 34 35 are geared together by
toothed wheels 14 16, which are driven from

the toothed wheel 54 on the shaft 4 by an ont-’
15, on the shaft of roller 33.
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The primary folding mechanisin consists of |
the rotating folding-blades 1 and 7, which are -

supported on a snaft hung in the lieads of the
carrief 30, which folding-blades co-operate with
folding-rollers 38 39. The folding-blade shatt

" is rotated by means of a stalionary cam, 10,

and a flying eam, 11. This latter cam 1s fast
upon a short shatt journaled in the side frame,
which'is rotated by a pinion, 55, from a pin-
ion, 506, of equal size, fast on the shaft of car-
rier 30, and is thus caused to make equal turns
with said carrier and to move its working-
surfaces into such relative positions with the
working-surfaces of the stationary cam 10 as
to provide a pathway between them, which
will guide one or the otheér of the rock-arms
12 13, fast on one end of the folding-blade

~ shaft, outward and inward, and thus cause one

or the other of the folding-blades 1 7 (which

are cut away so as to pass the tapes 32) to be

projected without the peripheral line of the
carrier 30, between the-folding-rollers 33 59,
and:returned within the said carrier, whereby
a sheet of paper overlying said blade will be
doubled between the said folding-rollers, and
be nipped thereby and folded, which construc-

‘tion and operation are get forth at length in the

aforesaid Patents Nos. 171,196 and 191,494.
The secondary folding mechanism, Figs.1to
5, consists of a rotating folding-blade, 5, fixed
upon a shaft, 37, which is supported in arms
hung on g shaft, 4, which blade co operates
with the folding-rollers 34 35.
The shaft 4, the supporting-arms of the fold-

ing-blade shaft 37, with or without the coun-
- terbalancing-shaft 63, constitutean open frame-

work or revolving carrier for the rotating fold-
ing-blade 5, which carrier is caused to make
double the number of revolutions of the re-
volving carrier 30 by means of the toothed
wheel 50, whose size is one-half that ot the
wheel 48, its driver. The folding-blade 5 i1s
rotated Dy means of rock-arms 67 58 on its

shaft 37, which.are actuated by means of a

stationary eani, 60, and a flying cam, 0, Iigs.
3 and 4, the latter beinug rotated by the pinious
8 9, which operation is substantially the same
as that deseribed with reference to the folding-
blades 1 7. _

The operation of the mechanism, as thus far
described, is as follows: The web 701s led di-
rectly from the printing mechanism and en-
tered between the cutting-cylinders. In pass.
ing through the cylinders 20 21, the knives 22
éut the transverse incisions 25 25, (see Fig. 2,)
which thus leave the web intact between said
incisions, whereby it retains sufficient strength
to he drawn onward through the cylinders 40

- 41, passing through which the knives 4549

cut transverse inecisions 26 26, which, inter-

.mecting with the incisions 25 25, complete the

severance of the webl, whose leading end 1is
thus converted into & sheet. The sheet thus
formed is conducted between the tapes ol 32,

passes over the carrier 30, and down before.

the folding-rollers 38 39, between which 1t 1s

doubled by the operation of the folding-blade
1, which is projected at the proper time by
means of the stationary and flying cams 10 11,
as in Fig. 4. These rollers 38 39 nip the
doubled edge of the sheet and propel it through
them, and it emerges into and 1s carried by
the tapes 31 28 in a once-folded condition out
over the folding-rollers 34 335 of the sccondary
folding mechanism, through which it 1s to be
doubled upon a line at right angles to that of
its first fold. The sheets thus severed from
the. web 70 are successively doubled through
the rollers 38 39, and delivered by the tapes
31 28 out .over the folding-rollers 34 35 and
against a gage or stop, 61, in position to be
doubled by the folding-blade 5 through the

rollers 34 35, and thus be a second time folded.

As before stated, the revolving carrier sup-
porting this folding-blade 5 makes two revolu-
tions to each one of the carrier 30, and as the
fiying cam 6 operates the rock-arms 57 58, and
thus rotates the single folding-blade 5, it tol-
lows that said folding-blade will make a semi-
rotation ateachrevolution of itscarrier. Thus,
while the carrier 30 is making its first halt-
revolution, the carrier supporting the folding-
blade 5 will make a full revolution, and the
said folding-blade 5 a half-revolution; and
since its rock-arm 58 will at that time be actu-
ated by the stationary and flying cawms it also
follows that the semi-rotation imparted to the

single folding - blade will turn the same in-

wardly or toward the shaft 4 of its revolving

carrier. - (See Fig. 11.)" The said blade will
‘thus pass the folding-rollers 34 35 without

projecting toward them, and will leave the
path of travel of the incoming sheet utnob-
structed, whereby the tapes 31 25 may prop-
erly conduct the same into position to be folded
by the second revolution of the carrier, when

the arm 57 of the folding-blade 5 being fore-

most, as in Figs. 9and 10, will be actuated by
the stationary and flying cams, and said blade
nrojected, as in Fig. 8, thus carrying the sheet
into the nip of the rollers 34 35 and folding 1t
a second time. At the next revolution of the
carrier ‘of the blade 5, said blade will, stand-
ing as in Fig. 7, be turned as in Fig. 11 while

passing the rollers 34 35, at which time a new

sheet, will be fed over the rollers 34 35, which
sheet will be doubled info the nip of the said
rollers by the succeeding rotation of said car-
rier, when its blade 5 will enter said rollers,
as in Iig. 8.

This mechanism, which, asthusfardescribed,
is supposed to have been severing the web
into full sized sheets, may be adapted to the
production and folding of half-sized sheets, as
follows, (see Figs. 5, 12, 13, and 14:) The cut-
ting-cylinders 20 40 are provided with cutting-
kuife sockets at points of its surface opposite
to those occupied by the knives 2 45, which,
temporarily filled by blocks 71 72, mmay receive

cutting-knives 73 74, and the cylinders 21 41

be supplied with: co-operating cutting-slots 1o

76, The knives 73 74 will correspond in struct-




4 214,066

are with the knives 2 45, and the catting- | removed a half-hub, 83, may be secured on

cylinders be thus adapted to sever the web
into small or half sized sheets.

It is apparent that the cylinder 41 may sup-
port the cutting-knives 45, and the cylinder 40
have the cutting-slot 44, and thns operate
with the cylinders 20 21 to sever the web into
large sheets; also, that in cutting the web into
small sheets each of the eylinders 20 21 40 41
may carry a set of cutting-knives and have
corresponding cutting-slots.

It is likewise apparent that instead of con-
structing the carrier supporting the cutting-
knives in the forin of a cylinder, as 20 40, as
hereinbefore described, said carrier may be a
frame-work or supporting-arms turning upon
a smtable axis, as may also the cylinder 49,
when 1t 18 not desired to have said carriers
support tapes; and, furthermore, that the
cutting slot or slots for these blades may be
in one cylinder, properly timed and situated.

The carrier 30 will also have a second dou-
Lle folding blade, 77 78, hung in its recess 79,
and the flying cam 11 will be exchanged for a
double flying cam, 80, whereby a folding-blade
will be projected betwgeen the folding-rollers 38
39 at each half-revolution of the carrier 30,
and each half-sheet delivered onto or before it
or past the rollers 38 39 will be folded, which
operation s fully described in the United
States ’atent No. 191,494.

It is apparent, however, that the double fly-
iny cam might be used continuously in the
machine, since when but one folding-blade is
used the cam will effect nothing wheu its point
is turned outward at the opening 79, nnless
the folding-blade 77 78 is in place, as in Fig. 5.

The secondary carrier, which might be acyl-
inder, as is the carrier 30, will then have a
sceond single folding-blade, as 62, fixed upon
the shatt 37, and a sheet-stop, 66, will be in-
troduced at or near the middle of the folding-
rollers 34 3..

The single folding-blade 5 and its shaft 37
may be made removable, so as to be exchanged
for a shatt carrying a double folding-blade, in
the same manner as the blades 77 78, and
their shafts are removed and replaced; but, in
order to reduce the cost of construction of the
parts, and to facilitate the operation of adjust-
g the machine to the manipulation of small-
sized or half sheets, I have adapted a second
tolding - blade, as 62, to be attached to and
removed from the shaft 37, as shown in
I'ig. 17. |

Ikach of the bLlades 5 62 jis provided with

the shaft 37 to aid 1n supporting the blade 5.

The mechanisms will then operate as fol-
lows: The web will be severed by the knives
273 and 45 71 on lines which will divide it
into small sheets, or such as are one-half the
size of the sheets produced by the knives 2
45, which sheets will be delivered and succes-
sively folded by the primary folding mechan-
ism. Thus the first sheet arriving before the
folding-rollers 38 39 will be doubled into their
nip by the blade 1, as in Iig. b, and, passing
out over the folding-rollers 34 35, will be dou-
bled through the same by the secondary fold-
ing mechanism.

The next sheet will be doubled into the nip
of the rollers 33 39 by the blade 77, and the
succeeding one by the blade 7, the following
one by the blade 78, the next by thebladel,and
so on,as explained in said Patent No. 191,494.

Supposing the sheets of the secondary fold-
ing mechanism to be in the position shown in
the drawings, the first sheet, as 90, fed over the
rollers 34 35, as in Fig. 5, will be folded by the
folding-blade 62, which, being foremost, as in

‘Fig. 12, will be rotated to project between said

rollers and double said sheet into their nip,
as in Fig. 13. As the succeeding sheet is fed
out over said rollers 34 35, it will be folded by
the blade 5, which is then foremost, as in Fig.
14, its operation being the same as that of the
blade 62. Thus the blades 6 62 will alter-
nately operate at the rollers 34 36 to fold sue-
cessive sheets, as is fully set forth in the afore-
said Patents Nos. 171,196 and 191,494.

In folding - machines which are provided
with folding-blades supported in a revolving
carrier, and adapted to be partially rotated at
a given point or points of their circular path
of travel by means of rock-arms, which project
at one or both sides of their earrier, it has

| been found by experience that said rock-arms,

although held in position by the spring-eatch
100, as described in Patent 171,196, may be
accidentally displaced, thus projecting, or par-
tially projecting, the folding-blade, and caus-
ing the mechanisms to be either forced out of
time, disrupted, or broken, so as to require
stoppage and repair. To prevent this result,
a guard, as 64, is provided, (see Fig. 6,) whose
internal face forms an are corresponding with
the circular vath deseribed by the rock arm
or arms, as 57 58, by which said ‘blade or
blades are operated. This guard is provided
with one or more openings at the point or
points where the blade or blades are to be pro-

brackets, as 39 59 or 67 67, the half-hubs of | jected to perform the folding operation.

which embrace the shaft 37, to which they are
fastened by serews passing through thein and
chtering the sawd shatt. These half-hubs are
s0 constructed that when two blades are ad-
Jjusted in place the ends of the half-hubs ut-
tiached to one blade will bear against the other
blade, as In Fig, 17, and thus brace the two
blades firmly in place and prevent their twist-

ing upon the shaft 37. When the blade 67 is®

As has been stated, the tapes conducting
the sheets out from the catting-eylinders may
deliver the sheets to accelerated tapes, which,
in turn, conduct them to the delivering mech-
anism ; and, thougbh it is obvious that these
accelerating-tapes may lead the sheets to any
of the delivering mechanisms hereinbefore re-
ferred to, they are illustrated in Figs. 15, 16,
18, and 19 as being connected with a primary
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rotating folding mechanism, which, as shown )

I Ifigs. 15 and 16, is substantially like that
shown 1in Ifigs. 4 and 5.

The tapes 31 and 32 are shown as returning

over a pair of rollers or sets of pulleys, 83 84,
adjacent to which are receiving rollers or pul-

leys 8182, The accelerating-tapes 86 lead from |

the receiving-roller 81, pass over the rotating
carrier 30, and return over the folding-roller
38 and pulleys 33, while the accelerating-tapes
87 lead from the receiving-roller 82 and re-
turn over pulleys 83. These tapes will be
driven by the folding-roller 38, which is driven
by gearing, as in Fig.2, and by the pulleys 81
82, whose shafts will be geared together. The
pulleys 85 and 83 84 might also be provided
with gear-wheels, so as to be positively driven.
Short conductors bridge the space between the
pulleys 81 83 and 82 84, and a similar device
or guard, 99, is placed Letween the pulleys 853
and surface of the earrier 3.
The toothed wheel 48 on the shaft of the re-
volvingcarrieris of the samesize as the toothed

wheel 43, from which it is driven by a train of

wheels, 91 92 93, and thus runs turn for turn
with the cutting-cylinders.

As this carriér is of greater diameter than
said cutting-cylinders, it follows that its sur-
face-speed is greater than theirs, and there-
fore that the tapes 86 87 will be moved at a
greater speed than the tapes 31 32 are driven,
and hence that the sheets, when nipped by
sald tapes 86 87, will have their speed acceler-
ated. This increased speed of the tapes 86
37 may, of course, be imparted by other mech-
anism than that shown, and in some instances
where the carrier 30 does not-act as a sheet-
carrier these conducting-tapes will be driven
by méchanisms independent of said carrier.

The end of the web will be carried by the
tapes 31 32 and entered between the tapes 86
37, which latter are slightly separated to al-
low them to slip over the same until it is sev-
ered to form a sheet by the knives of eylinder
40, which sheet will take up the motion of the
tapes 306 37 at the moment when its rear end
15 released by the rollers 83 34, and its speed
be so accelerated as to form the space 89 he-
tween the sheets, whereby the sheets are sepa-
rated a distance apart, and one sheet is pre-
vented from interfering with another in the
operation of delivering them. This is requi-
site when the delivering apparatus is a gath-
ering or accumulating mechanism, as shown
in Patenis 192,170, 192,510, 193,056, 196,502,
to provide for the movements of the switches;
and likewise, when said apparatus is a rotsit-
Ing folding mechanism provided with gripers

94, as here illustrated, to provide space for
the action of said gripers. |

Each sheet conducted to the carrier 30 is
seized by the gripers 94, carried partially
around said carrier, released by the gripers,
and doubled through the rollers 38 39 by one
ot the folding-blades 1 7, its leading end be-

O

as 1§ set forth in the Patents Nos. 171,196 and
191,494,

In order, however, to adapt this apparatus
to the manipulation of both full and half sized
sheets, as before explained with reference to
its arrangement as in Figs. 1 to 5, the revolv-
ing carrier, must be supplied with four re-

cesses, as 79 95 96 97, the recesses 95 97 where-

of are provided with bearings, in which shafts
carrying gripers-may be bung, and the recess
79 in like manner adapted to receive either a
shaft with gripers or one bearing a double
folding-blade, as 77 78. The stationary and
flying cams 10 11, arranged as hereinbefore
described, will operate both folding-blades,
and cams adapted to operate the gripers at
proper times will be supplied, so as to be prop-
erly adjusted, which interchanging, adjusting,
and- operating of said devices are set forth
with particularity in the Patent No. 197,694.
With the cutting-knives 2 45 and 73 74 ad-
justed 1n the eylinders 20 40, the double fold-
ing-blades 1 7 and 77 78 arranged in the re-
cesses Y6 79, and gripers 94 98 arranged in the
recesses Yo 97, the web will be severed into
half-sheets, each of which will be separated a
distance apart by the tapes 86 87, as at 89.
One sheet will be seized and carried onward
by the gripers 98, be released therefrom and
doubled into the nip of the folding-rollérs 38

09 by the folding-blade 1, as in Iig. 16. The

next sheet will be seized by the gripers 94 and
doubled by the blade 77 ; the next be seized by -

-the gripers 98 and doubled Ly the blade 7; the

next seized by the gripers 94 and doulled by
the blade 78, and so o ; and when these sheets
leave the said rollers 33 39, they may be de-
livered to the secondary folding mechanism
for further folding, as hereinbefore described.

A revolving carrier supporting a single ro-
tary folding-blade, which is projected at every

{ sccond revolution of said earrier to co-operate

with folding-rollers, as in the secondary fold-
ing mechauism herein deseribed, is admirably
adapted, when such carrier is construeted as
& cylinder upon which shects may be sup-
ported, to be supplied with mechanisms
whereby it may operate to colleet two sheets
and fold them as one. In this operation one
sheet will be taken onto the periphery of the

cylinder during that revolution of it when its

single folding-blade is inoperative, and re-

ceive a second sheet at its second revolution
when the folding-blade is operative, whereby
two sheets will be collected and folded-as one
product. This modification of it is shown in
Figs. 18, 19, 20, wherein the various devices

| which are constructed and operaie as do like

devices in the preceding figures of the draw-
ings are similarly marked. Thus the cylin-
drical earrier 30, which is slightly larger, and
runs turn for turn with the cutting-cylinders,
18 shown as supplied with a single tolding-
blade, 5, hung on a shaft, 37, which ig pro-

vided with rock-arms 57 58, and also as pro-

ng protected from drooping by a guard, 111, | vided with gripers 110. This carrier is par-
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tially spanned by the guards 99 and tapes 86,
as before described, and Ly the guards 111
and tapes 104, the latter leading fron pulleys
106 to pulleys 105, and driven by a spur-
wheel, as 17, on the shaft of said carrier.

The gripers 110 are operated by a properly-
shaped cam, as in Patent No. 191,494, s0 as
to open and releaxe the sheets just an instant
before the tapes 104 are reached, and to close to
seize the same at the upper side of the carrier,

As in the structure of the secondary folding
mechanism this folding-blade 5 makes a semi-
rotation at each revolution of its carrier,
whereby it is projected inwardly at its first
revolution toinoperatively passthe folding-roll-
ers 38 39, and is projected outwardly to co-op-
erate with the same at the second revolution
of said carrier.

The means for accomplishing tis movement
of the folding-blade arey however, moditied, as
follows: A suitably-shaped eam, 113, Fig, 20,
18 hang on a short shaft in the sfde frame and
provided with a rock-arm, 112, the stud or frie-
tion-roller of which rans in the groove of the
camn-wheel 103, fast upon the shaft of the car-
rier', which cam 113 co-operates with a station-
ary cam, as 10, and s rocked to impart a semi-
rotation to the blade 5 and its shaft at eacl
revolution of its carrier 30, a8 follows: Asthe
carrier revolves and the blade-snaft it sup-

orts approaehes the cam 113, said eam will
{:e rocked into the position shown in Fig, 20,
80 a8 to intercept the stud or roller on the for-
ward rock-arm of the folding-blade shaft, and
cause the same to follow the enryed pathway
provided between said cam 113 and the sta-
tionary cam 10, thus rocking the said cam
outward, as is shown in Fie. 19,  When this
position of the parts is reached the cam will
be rocked over the friction-roller aid into the
position shown in Fig, I8, whereupon the said
roller will follow the curved pathway and rock
the sald arin inward. "

The shaft 37 of the blade 5 will thus have
been partially rotated, ad the said blade 5
caused to make a semi-rotation, and it will
thereby be projected inwardly, as in Figs. 18,
20, and thereby pass the rollers a8 39, or be
projectly outwardly to enter between the same,
a8 m Fig. 19, aceording as its arm 57 or 58 is
foremost, as will be readily understood.

The point o“ the cam 113 is partially cut
away, and the s*ationary cam 10is in like iran-
Ner recessed, so that the one cam will fig into
the other, as in Fig. 20, and form continuous
pathways for guiding the studs or rollers on
the rock-arms of the folding-blade in and out
of the eentral depression of said cair 10.

In the operation of this modified form of the
apparatus, as the first sheet is received, it is
seized by the gripers and earried around
with the carrier 30. The arm
foremost will be operated upon by the cam
113, and cause the shaft 37 and the blade 3 1t
oarries tu make a semi-rotation; but as the
'said blade points toward the arm 57 it will

a8 then being |
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then be projected inwardly aad not affect the
position of the said sheet. This sheet will
thus be carried around with the carrier 30,
which receives at its next revolation a second
sheet upon the first.

The gripers 110 are opened just before the
tapes 104 are eached, thus releasing this first
sheet, which will Le carried onward into the
nip of said tapes by its own momentum, and
sald gripers close to seize its leading edge,
together with that of the next incoming sheet,
as the latter is laid upon it, which two sheets
thus associated together are carried onward
and released by the gripers just before the
tapes 104 are again reached, as in Fig. 19,
duriug which second revolution of the carrier
the cam 113is rocked inlike Inanner as before;
but now, since the rock-arm o7, toward which
the blade 5 points, is foremost, it follows that
as saud arm is rocked by the cams 113 and 10
said blagle will be projected to double the two
sheets then released by the gripers Letween
the rollers 38 39,-and Dbe withdrawn into the
carrier to repeat the operation. The third
and foarth sheets and succeeding pairs will
be manipulated in like manner. This fold-
Ing mechanism may be made to fold success-
ive sheets by constructing its folding-blade
2 as is shown in Fig. 17, and providing a sec-
ond blade, as 62, which is adapted, as there-
in shown, to be attached to the shaft 37, or
its single folding-blade and shaft might be re-
moverd and exchanged for a shaft carrying a
doable folding-blade, as has beep herein de.
seribed with reference to the primarv folding
mechanism,

The following is not elaimed: A revolving
carrier adapted to receive sheets upon its sur-
face, and provided with means for collecting
two or more sheets thercon, with a single fold-
Ing-blade rotated continuously duoring or par-
tially rotated at cacl revolution of said car-
rier, and with means for causing said biade to
be projected between folding-rollers at eacl
second or other repeated revolation of said

irrier, which invention bein g broadly elaimed
I my application filed September 16, 1873,
the subject-matter herein claimed is limited to
the specific mechanisms shown and described.

I a's» diselaim the tollowing subject-matter,
the s. .ne being embraced in an application
filed by me March 14,1879 the combination,
with ¢ single pair of folding-rollers, of a re.
volvw & carrier, a single folding-blade, as 5,
Supported thereby, and mechanisms for pro-

Jecting said blade between said rollers at each

second revolation of the carrier,

What is claimed ig—

1. The combination of setsof wide-sheet-con-
ducting tapes, as 31 32, with a cutting mechan-
ISm consisting of co-operating cylinders, two of
which are provided with short cutting-knives,
whereby the web is completely severed and o
hon-operative space is provided, which ad-
;nilts the passage of said tapes aroand the cyl-

nders

40 41, substantially as deseribed.
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2. The combmation, with a primary rotat-

ing folding mechanism provided with a fold-
ing-blade operating at each revolution of its _

carrier, of a secondary folding mechanism pro-
vided with a folding-blade operating at each
second revolution of its ecarrier, all substan-
tially as deseribed. .

J. A revolving carrier provided with a ro-
tating folder having two blades, as 5 62, one
of which blades isremovable,sothat said folder
will operate at each revolution of its carrier or
at each second revolution thereof, as is desired,
substantially as deseribed.

4. The combination, with the primary rotat-
ing carrier 30, of a secondary rotating carrier
provided with a rotating folder having two
blades, as 5 62, one of which blades is remov-
able, so that said folder will operate at each
revolution of its carrier, or at each second rev-
olution thereof, as is desired, substantially as
as described.

5. In combination with a revolving carrier,

a folding-blade shaft having #n actuating rock-
arm supported by said carrier; and the cam 60,
the guard 64, substantially as deseribed.

6. The combination, with the cutting-cylin-
ders 20 21 40 41 and sheet-conducting tapes
leading from the latter, of the sheet-aceelerat-
ing tapes 86 87, substantially as described.

7. The combination, with a single pair of
folding-rollers, of a revolving carrier support-
ing a single folding-blade, as 5, and provided
with mechanisms operating to impart a semi-
rotation to said single blade at each revolu-
tion and project the same between said rollers
at each second revolution of the earrier, all
substantially as deseribed.

In testimony whereof I have signedmy name
to this specification in the presence of two
subscribing witnesses. - _

| STEPHEN D. TUCKER.

Witnesses:

SAML. S. MOTLEY,
CHAS. W, CARPENTER.
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