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UNITED STATES

PATENT OFFICE.

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

IMPROVEMENT IN SHEET-DELIVERING APPARATUS FOR PRINTING-MACHINES.

Specification forming part of Letters Patent No. 214,066, dated April 8, 1879; application filed
May 22, 1878. )

To all whom it may concern.:

Be it known that I, STEPHEN D. TUCKER,
of the city, county, and State of New York,
have invented an Improvement in Sheet- De-
livering Mechanism for Printing-Machines;
and I hcreby declare the following to be a full
clear, and exagt - description of my mventmn,
reference being had to the accompanying draw-
ings, forming a part of this speuhcatlon.

In said drawings, Figare 1 illustrates, in
side elevation, an apparatus whereby aweb is
cut into sheets, which are delivered in a folded
condition. Iig. 2 is a plan view thereof, the
tapes being omitted to more clearly show the
parts uuderl)nm them; Iig. 3, an end eleva-
tion; TFig. 4, a lonoxtudunl section, partly in
elevation; and Iig. 5,asimilar view, showing

the apparatus’as adtmptgd for cuttmo ‘and fold-

ing half or small sized sheets. 1«10 6 illus-
trates a folding-blade guard. Figs. 7 8,9, 10,
-and 11 illastrate the opemtxon of the socoud
ary folding mechanism, and Figs. 12, 13, 14 il-
lastrate the operation of the same when ad-
Jjusted for folding half or small sized sheets.
Figs., 15 and 16 show fast-running tapes in-
terposul between the delivering 'lpparatub
and’ eutting mechanism. Fig. 17 is an en-
larged view illustrating the constroction of
the rotary folder, h(mn«v two blades, one of
which is 1‘emonble 1*1%., 18, 19, and 20
show a modified form of the 1neans of actuat-
ing the single folding-blade, whereby the car.
rier may o .uhptcd to collect and fold two
sheets. ]

The present improvements relates to web-
printing machines, which, as is well under-
stood, are provided with mechanisms for
printing the web, with cutting mechanisms
for dividing the same into sheetb, and with a
delivering appfuatus for disposing of the said
sheets.

As commonly constructed, this cutting mech-
anism consists of a pair of ¢y 1mderb prov1ded
respectively, with a cutting-knife and a cut-
ting-slot, which co- operdtmo devices sever the
web into sheets. This kuife is either con-
structed so as to completely divide the web,
or has slight portions of its edge removed, so
as to neMly divide the web, yvt leave it at-
tached at several points, whicli are so slight as
to be easily broken,

.

In order to carry the sheets or partially-sev-
ered web-away from the cutting-cylinders,
conducting-tapes, wide enouglh to properly
support and carry the same, are provided, and,
as it is obvious that these tapes cannot pass
around the cutting-cylinders, fu ' the reason
that they would be destroyed by the action of
the knife, orif its removed portions were made
wide enough to accommodate suitable tapes
the intact portions of the web would be so
strong as to.prevent ifs being readily torn
fxpart, a pair of receiving- rollers are hung in
front of the cutting-cylinders, from which the
conducting-tapes are stretched to the deliver-
ing apparatus.

One part of the present invention relates to
the combination of broad sheet-conducting
tupes "with the cufting’ meéhanism, whicn 13
constructed to accommodate them, it consist-
ing of two pairs or sets of cutting-cylinders,
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 arranged that the set carried by one
eylinder will sever that portion of a web which
is not severed by the kuives of the other cyl-
inder, whereby the web passing through the
first cutting-cylinders receives incisions which
but pmrtmlly severit transversely, and in pass-
ing through the second cutting- cylmderb has
ltb uucut portlons severed by incisions which
unite with the preceding ones and completely
divide the. web and form a detached sheer."
This construction admits the passage of wide
conducting-tapes around the cutting-cylinders,
hieh tapes occupy circumferential positions
thereon, which coincide with the spaces be-
tween the short cufting-knives, and thus the
web may be carried iuto and out of the eut-
ting mechanism, and be complztely severedinto
sheets in passing through the same, which
sheets will be conducted to the delivering ap-
paratus.

The inv entmn also comprehends the combi-
nation, with a primary rotating folding mech-
anism, provided with a folding-blade operatm g
at each revolution of its carrier, of a second-
ary folding mechanism having ‘a constantly-
revolving carrier, the single f folding-blade sup- -
ported b) which is c.m\ed to mal\(, & semi-ro-
tation at each revolution of said carrier, and




to be projected into operative relation with its
co-operating folding - rollers at each second
revolution of its said carrier.

A revolving-carrier supporting a rotating
folder having two blades, one of which is re.
movable, is also embraced in this invention,

Another part of this invention is found ‘in
the guard for preventing the accidental or jll-
timed movement of the rock arm or arms,
whereby a folding-Llade is projected without
and drawn within the peripheral line of its
revolving carrier when the same is a drum or
eylinder, as in the primary folding mechan-
ism, or making a like movement with respect
to the circular path of travel whicl its revoly.
ing carrier has when constructed in the form
of a frame-work, as in the secondary folding
mechanism,

The invention further consists in the inter-
position of sheet-accelerating tapes hetween
the delivering mechanism and the conducting-
tapes leading from the two pairs of cutting-
cylinders.

Various combinations of the aforesaid mech-
anisms with each other and with coacting de-
vices are. also included in the invention, as
will be more specifieally hereinafter set forth.

The cutting mechanism consists of two sets
or pairs of catting-cylinders, 20 21 and 40 41,
the members 20 49, or male cutting-eylinders,
whereof are furnished with cutting-knives 2
45, while the female cylinders 20 41 have
grooves or slots 24 44, into which said knives
work,

The catting-knives 21 in the eylinder 20 are
3 series of short knives, as is best seen in Fig,
%, which provide spaces or non-cutting surfaces
3, whereby the transverse incisions 2525 are
nade through the wel).

The cutting-knives 45 in the cylinder 40 are
| like series of short blades, leaving the spaces
't non-cutting surfaces 27, whereby the trans.
'erse incisions 26 are made through the web.
Chese knives 2 and 45 are 80 disposed that the
ncisions made in Succession Ly them will com-
letely sever the web transversely, the knives

operating to partially sever it, thus leaving
tunited by uncut portions of sufficient strength
D carry it through the eylinders 40 41, and the
nives4500mpleting the severance by incisions
hich, uniting with those made by the blades
y complete the severance, and thus divide the
eb into sheets. )

The cutting-knives might of course be con-
nuous plates having portions removed so as
' provide tire spaces 3 27 and cutting or op-
ative portions 2 45. This construction of

Itting-eylinders thus provides the means for
mpletely dividing the web, and also permits
i@ use of sets of wide sheet-conducting tapes,
ch as are adapted to and are necessary ina
st-running web-machine, which tapes may

St upon each cylinder at the points unoceu.

Bdbythecutting-knives, andconnect withthe

inting mechanism and delivering arnaratus.

«ch tapes 31 32 are shown as stretched - arnd
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grooves to rcceive them,) from whence they
lead to the delivering apparatus, their opera-
tion being to carry the severed sheets, as well
as the end of the web, outward from the cyl-
inders 40 41. These tapes may lead direct to
any well-known form of delivering apparatus,
such as a folding mechanism of the types il-
lustrated and described in United States Pat-
ents Nos. 171,196, 186,384, 191,494, 196,502, or
to any otherrotating orvibratin g folding appa-
ratus; or they may condget the sheets to a gath-
ering, collecting, or accumulating apparatus,
such as that shown in United States Patents
Nos. 131,217, 192,510, 192,954, 193,036, 196,502,
or to any other sheet-delivering mechanism.
These tapes are herein shown as arrangeil
with « rotating sheet-folding mechanism, with
which they may directly connect, as ‘in Figs,
1to 5, or to accelerating-tapes interposed be-
tween them and said folding mechanism, asin
IFigs. 15 and 16.

In the first-named arrangement ‘a primary
and a secondary foldin g mechanism areshown,
each of which will be particularly hereinafter
described.

The tapes 31 are stretehed from the cutting-
cylinder 40 over the folding-blade carrier 30,
under the ‘upper folding-roller, 38, of the pri-
mary folding mechanism, pass out over the
folding-rollers 34 35 of the secondary folding
mechanism, and retarn over puljeys 36 33 to

8 eylinders 40 11, (which may have shght

the cylinder 40.  These tapes.mi ht; however,
return over the roller 38 and pu leys 33, aud
avother set lead therefrom to the pulleys 36,
or fixed rods or other conductors might be
substituted for these latter tapes. The tapes
32 are stretched from the cutting-cylinder 41
around the earrier 30 and retarn to said cyl-
inder. These tapes 31' 32 form conductors,
which carry the sheets from the catting-cylin-
ders onto the carrier 30, by the mwechanisms
of which they are folded through the rollers
38 39, as will be described, and a set of tapes,
28, are stretehed from the lower folding-roller,
39, to the pulleys 29, whereby the folded sheetx,
emerging from the rollers 38 39 ars Garried
out over the folding-rollers 34 33 of the sec-
ondary folding mechanism, as will more fully
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 ani-
son, and motion imparted to them by suitable
gearing.counecting with the printing-machine
is transmitted, through the toothed wheels 47
48, to the rotating folding-blade carrier 30,
and thence, by means of toothed wheels 49 50,
a shaft, 51, and miter-wheels 52 53, to the shaft
4 of the rotating folding-blade carrier 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-
gide pinion, 13, on the shaft of roller 3.
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The primary folding -mechanismn 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 shaft
is rotated by means of a stationary cam, 10,
and a flying cam, 11. This latter cam is fast
upon a short shaft journaled in the side frame,
which'is rotated by a pinion, 55, from a pin-
ion, 56, 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 Letween them, which

. will guide one or the other 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 38 39,
andsreturned 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 construe-
tion and operation are Set 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 mnake
double the number of revolutions of the re-
volving carrier 30 by meéans of the toothed
wheel 50, whose size is one-half that of the
wheel 48, its driver. The folding-blade b is
rotated by means of rock-arms 57 58 on its
shaft 37, which.are a¢tuated by means of a
stationary ean, 60, and a flying cam, G, Figs.
3 and 4, the latter being rotated by the pinious
8 9, which operation is substantially the same
as that described with reference to the folding-
blades 1 7.

The operation of the mechanism, as thus far
described, is as follows: The web 70 is led di-
rectly from the printing mechanism and en-
tered between the cutting-cylinders. In pass.
ing through the cylinders 2021, the knives22
¢ut the transverse ineisions 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 4545

cut transverse incisions 26 26, which, inter-

-secting with the incisions 25 25, complete the

severance of the web, whose leading end is
thus converted into a sheet. The sheet thus
{ormed is conducted between the tapes 31 32,

passes over the carrier 30, and down before.

the tolding-rollers 38 39, between which it is

doubled by the operation of the folding-blade
1, which is projected at thé proper time by
means of the stationary and flying cams 1011,
as in Fig. 4. These rollers 38 39 nip the
doubled edge of the sheet and propel it through
them, and it emerges into andl is carried by
the tapes 31 28 in a once-folded condition out
over the folding-rollers 34 35 of the secondary
folding mechanism, through which it is 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
3128 out .over the folding-rollers 34 35 and
against a gage ot 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 sap-
porting this folding-blade 5 makes two revolu-
tions to each one of the carrier 30, aud as the
flying cam 6 operates the rock-arms 57 58, and
thus rotates the single folding-blade 5, it fol-
lows that said folding-blade will make a semi-
rotation ateachrevolution of itscarrier. Thus,
while the carrier 30 is making its first half-
revolution, the carrier supporting the folding-
blade 5 will make a full revolution, and the
said folding-blade 5 a balf-revolution; and
since its rock-arm 58 will at that time be actu-
ated by the stationary and flying caws 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 slicet unob-
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 flyiug cams, and said blade
projected, as in Fig. 8, thus carrying the sheet
into the nip of the rollers 34 35 and folding it
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 into the nip of the said
rollers by the succeeding rotation of said car-
rier, when its blade 5 will enter said rollers,
as in IFig. 8.

This mechanism, which, asthusfar deseribed,
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-eylinders 20 40 are provided with cutting-
kuife sockets at points of its surface opposite
to those occupied by the knives 2 43, which,
temporarily filled by blocks 71 72, may receive
cutting-knives 73 74, and the cylinders 21 41
be supplied with co-operating cutting-slots 75
76, The knives 73 74 will correspond in struct.
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are with the kuives 2 45, and the catting-
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 form of a cylinder, as 20 40, as
hereinbefore described, said carrier may be a
frame-work or supporting-arms turning upon
a suitable axis, as may also the cylinder 49,
when it is 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-
ble folding blade, 77 78, hung in its recess 79,
and the flying cam 11 will be exchanged fora
double flying cam, 83, whereby a folding-blade
will be projected betwgen 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 is fully described in the United
States ’atent No. 191,494,

It is apparent, however, that the donble fly-
iny cam might be used continuously in the
machine, since when but one folding-blade is
used the cam will effect nothing when its point
is tarned outward at the opening 79, unless
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
sccond single folding-blade, as 62, fixed upon
the shaft 27, and a sheet-stop, 66, will be in-
troduced at or near the middle of the folding-
rollers 34 35.

The single folding-blade 5 and its shaft 37
may be made removable, so as to be exchanged
for a shaft carrying a double folding-blade, in
the same manuer as the blades 77 78, and
their shafts are removed and replaced; but, in
order to redunce the cost of construetion of the
parts, and to facilitate the operation of adjust-
ing the machine to the manipulation of small-
sized or half sheets, I have adapted a second
folding - blade, as (2, to be attached to and
removed from the shaft 37, as shown in
Fig. 17.

Bach of the blades 5 62 is provided with
brackets, as 539 59 or 67 67, the half-hubs of
which embrace the shaft 37, to which they are
fastened by serews passing through them and
«ntering the saud shatt. These half-hubs are
x0 constructed that when two blades are ad-
Jjusted in place the ends of the half-hubs at-
tiched 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*

==,

removed a half-hub, 83, may be secured on
the shaft 37 to aid in supporting the blade 5.

The mechanisms will then operate as fol-
lows: The web will Le severed by the knives
273 and 45 74 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 sucees-
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 Fig. 5, 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 hlade 7, the following
one by the blade 78, the next by the blade1,and
80 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 rofated 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 5 62 will alter-
nately operate at the rollers 34 35 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 carrier, it has
been found by experience that said rock-arms,
although bLeld in position by the spring-catch
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 resalt,
a guard, as 64, is provided, (sce Fig. 6,) whose
internal face forms an are corresponding with
the circular path 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.
jected to perform the folding operation.

As has been stated, the tapes conducting
the sheets out from the cutting-eylinders may
deliver the sheets to accelerated tapes, which,
in turn, conduct them to the delivering mech-
anism; and, thougb 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
in Figs. 15 and 16, is substantially like that
shown in Figs, 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. Theaccelerating-tapes 86 lead from
the reeeiving-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-wlicels, 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 between the pulleys 85
and surface of the carrier 30.

The toothed wheel 48 on the shaft of the re-
volving carrierisof the samesize as the toothed
wheel 43, from which it is driven by a train of
wheels, 9192 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 1s 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
said tapes 86 87, will have their speed acceler-
-ated. This increased speed of the tapes 86
87 may, of course, be imparted by other mech-
anism than thatshown, and in someinstances
where the carrier 30 does not-act as a sheet-
carrier these conducting-tapes will be driven
by méchanisms independent of said earrier.

The end of the web will be carried by the
tapes 31 32 and entered between the tapes 86
87, which latter are slightly separated to al-
low them to slip over the same until it is sev-
cred to form a sheet by the knives of cylinder
40, which sheet. will take up the motion of the
tapes 86 87 at the moment when its vear end
is released by the rollers 83 34, and its speed
be so0 accelerated as to form the space 89 be-
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 Patents 192,170, 192,510, 193,056, 196,502,
to provide for the movements of the switches;
and likewise, when said apparatus is a rotat-
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
of the folding-blades 1 7, its leading end be-
ng protected from drooping by a guard, 111,

as is 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-
ccésses, as 79 95 96 97, the recesses 93 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. 197,604,

With the cutting-knives 2 45 and 73 7+ ad-
Justed in the eylinders 20 40, the double fold-
ing-blades 1 7 and 77 78 arranged in the re-
cesses 96 79, and gripers 94 93 arranged in the
recesses 95 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
39 Ly the folding-blade 1, as in Fig. 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 by the blade 7; the

next seized by the gripers 94 and doubled by
the blade 78, and so on ; and when these sheets
leave the said roflers 33 3Y, they may be de-
livered to the secondary folding mechanism
for further folding, as hereinbefore deseribed.

A revolving carrier supporting a single ro-
tary folding-blade, which is projected at every
second 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 constructed as
& cylinder upon which shects may be sup-
ported, to be supplied with mechanisms
whereby it may operate to collect 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 foldcd - as one
product. This modification of it is shown in
Figs. 18, 19, 20, wherein the various devices
which are constructed and operate: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,
is shown as supplied with a single folding-
bladie, 5, hung on a shaft, 37, which is pro-
vided with rock-arms 57 58, and also as pro-
vided with gripers 110. This carricr is par-
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tially spanned by the guards 99 and tapes 86,
as before described, and by the guards 111
and tapes 104, the latter leadizg from 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 Pateut No. 191,404, so 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
revolation toinoperatively passthe folding-roll-
ers 38 39, and is projected outwardly to co-op-
erate with the same at the second revolation
of said carrier.

The means for accomplishing tinis movement
of the folding-blade are, however, moditied, as
follows: A suitably-shaped cam, 113, Fig. 20,
is hung on a short shaft in the side frame and
provided with a rock-arm, 112, the stnd or fric-
tion-roller of which runs 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 is rocked to impart a semi-
rotation to the blade 5 and its shaft at each
revolution of its carrier 30, as follows: Asthe
carrier revolves and the bladesnaft it sup-
Egrta approsehes the cam 113, said cam will

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 enrved pathway
provided between said cam 113 and the sta-
tionary camn 10, thns rocking the said cam
outward, as is shown in Fig. 19, When this
position of the parts is reached the cam will
be rucked over the friction-roller and into the
position shown in Fig. I8, whereupon the said
roller will follow the curved pathway and rock
the safd arn inward, )

The shaft 37 of the blade 5 will thus have
been partially rotated, sl the said blade 5
caused to make a semi-rotittion, and it will
thereby be projected inwardly, as in Figs. 18,
20, and thereby pass the rollers 38 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 wan-
ner recessed, so that the one cam: will fig into
the other, as in Fig. 20, and form continuous
pathways tor guiding the studs or rollers on
the rock-arms of the folding-blade in and out
of the central depression of said cam 10.

In the operation of this modified form of the
apparatus, as the first sheet is received, it is
seized by the gripers and carried around
with the carrier 30, The arm 58 then being
foremost will be operated upon by the cam
113, and cause the shaft 37 and the blade 31t
oarries te' make a2 semi-rotation; bat as the
'said blade points toward the arm 57 it will
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then be projected inwardly and 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 iuto the
nip of said tapes by its own momentuam, and
said gripers close to seize its leading edge,
together with that of the next incoming sheet,
as the latter is laid npon 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,
dariug which second revolution of the carrier
the cam 113 is rocked in like manner as before;
but now, since the rock-arm 37, toward which
the blade 5 points, is foremost, it follows that
as said arm is rocked by the cams 113 and 10
said blagle will be projected to double the two
sheets then relcased by the gripers between
the rollers 38 39,-and be withdrawn into tho

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
5 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-
moved and exchanged for a shaft carrying a
doable folding-blade, as has been herein de-
scribed with reference to the primarv folding
mechanism,

The following is not claimed: A revolving
carrier adapted to receive sheets apon its sur-
face, and provided with meaus for collecting
two or more sheets thercon, with asingle fold-
ing-blade rotated continuously daring or par-
tially rotated at each revolution of said car-
rier, and with means for causing said blade to
be projected between folding-rollers at each
second or other repeated revolation of said

urier, which invention bej ng broadly clained
L my application filed September 16, 1873,
the subject-matter herein claimed islimited to
the specific mechanisms shown and deseribed,

T a's» disclaim the following subject-matter,
the s. .ne being embraced in an application
filed Uy me March 14,1879 the combination,
with ¢ single pair of folding-rollers, of a re.
volve i carrier, a single folding-blade, as 5,
supported thereby, and mechanisms for pro.
Jecting said blade between said rollers at each
second revoluation of the carrier,

What is claimed is—

1. The combination of sets of wide-sheet-con.
duocting tapes, as 31 32, with a cutting mechan.
ism consisting of co-operating eylinders, two of
which are provided with short cutting-knives,
whereby tlie web is completely severed and o
non-operative space is provided, which ad-
mits the passage of said tapes around the eyl
inders 40 41, substantially as described,

T
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2. The combination, 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 opetating at each
second revolution of its carrier, all substan-
tially as described. .

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

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,

afolding-blade shaff having #n actuating rock-
arm supported by said caprier; and the cam 60,
the guard 64, substantially as described.

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

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 described.

" In testimony whereof I have signed myname
to this specification in the presence of two
subscribing witnesses. .

STEPHEN D. TUCKER.

Witnesses:
SAML. S. MOTLEY,
CHAs. W, CARPENTER.




