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UNITED STATES PATENT OFFICE.

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

IMPROVEMENT IN SHEET-DELIVERING APPARATUS FOR PRINTING-MACHINES.,

Spemﬁmtwn forming part of Letters Patent No. 214,067, dated April 8, 12793 application filed
September 1{’ 1=7R |

J—

To all whom it may concern:

Be 1t known that I, STEPHEN D. TUCKER,
of the eity, county, a,u_d State of New 101’*L
have invented certain new and useful Tin-
provements in Sheet-Delivering Apparatus for
Printing-Machines ; and 1 do hereby declare
tiiat the following specification, taken in con-

nection with the accompany.ng drawings,is a

full, clear, and exact deseription of the same.
In said drawings, Figure 1 is a side eleva-
tion of the apparatus, Wluch for convenience
of illustrating their position, %hows thearrange-
ment of the gear-wheels as they appe*’w when
the apparatus 18 adjusted as in Fig. 12. Fig.
2 18 a front-end elevation of the appflmtub
when 1d3115t6(1 to fold each successive sheet
conducted to it, while I'ig. 3 is a plan view,
~and Tig. 4 a Iungitildiiml sectional ele'vati'mi?
of the apparatus so adjusted. Iig.d1san ele-
vation of the mechanisms at one end of the
cylinder 30, adjusted as in Iigs. 2, 3, and
4, and as seen irom the rear. Fig. 06 is a
diagram showing the operation of the main
griper -cam. Ifig. 7 shows the fixed annular
wheel or other ﬂmrmn' for .operating the ro-
tating folding blade, “md a diagram of the
path of its folding-edge.
pldn view of said gearing and blade, and the
heads of the cy hudel whlch carries the same.
Ifig, 9 is a longitudinal -scctional elevation of
the pp.;u*:-.‘tms, showing the mechanisms ad-
justed to collect, mcumuhte, or gather many
sheets and delwer them in a single mass, Fig,
10 being a rear elevation oif the cylinder and
—and its gearing so adjusted. TIig. 11 shows,
in plan and end views, the structure of the sec-
ondary sheet - manipulating mechanism, the
‘saine being in the positions shown in Kig. 1.
Fig. 12 is a rear clevation of the cy linder 30,
showing the mechanisms adjusted to g*‘ttht,r
collect, or accumulate two sheets, one upon
ﬂnother, and to paste together- a-nd fold the
same as one product, Fig. 13 being a longi-
tudinal section, and Ifig. 14 a sectional dia-
gram, illustrating this operation, while Fig. 15
shows, in side eievation and section, the con-
struction of the folding-blade-projecting eam.

Fig, 16 is a rear elm"‘ttmn of the cylinder 30,
showing a modification of the foldin w-blade-
projecting cam and the mechanism for mov-
ing it, Fig. 17 showing, in e¢levation and see-

Kieg. 8§ is a sectional |

tion, the construction of said eam; Figs., 18
and 19 being diagrams illastrating the opera-
tion of the apparatus somodified. Fig.201sa
plan view, illustrating a further modification
of the mechanism for operating the folding-
blade-projecting cam, by whieh two or more

~sheets may be collected, pasted, and folded as

a4 single produet ; 111;15. 21 and 22 Dbeing dia
arams illustmting the 01101*1&011 of the apPa-
ratus so modified. Iigs. 23 and 24 are dia-
grams illustrating a modlﬁm’mon of the mech-
anisms for actmtmg the folding-blade, where-
by the operation of wllectmﬂ' two sheets,
pasting, and folding them as a single product
may be accomplished by praperly proportion-
ing the gearing for rotating said blade. Fig.
925 18 a diagram showing the path of travel Of
the 101{1111** edge of the blade in said opera-
tion. Ifig. "0 Sheet 1, shows the griper-
shaft in de‘tml with 1*00L arms on each end, to
be operated bv the two griper - cams; fm{"l'
I1g. 27 represents afurther modlﬁcatlon ef the
invention.

The present invention consists in a folding-
blade supported upon a shaft in a revolving
carrier, and rotated by means of a pinion on
sald shatt, a stationary annular wheel, and
two mntermediate wheels, whereby saud blade
is caused to rotate in the proper direction, and
will, when projected from and withdrawn to-
ward the center of said ecarrier, co-operate
with stationary rollers, and effect a folding
operation. It also includes a revolving car-
rier, preferably in form a ceylinder, adapted to
receive sheets upon its surface, and provided
with means for eollecting many sheets there-
on, and also supporting a single folding-blade,
whieh is provided with mechanisms whereby it
15 cavsed to rotate within the periphery of
said carrier, except when 1t is projected to co-
operate with a pair of stationary folding-roll-
ers, and with mechanisms whereby it is pro-
]eeted outward from and withdrawn toward
the center of said carrier at cach revolution,
or at each second or other repeated revelution
of the carrier, at which time its edge enters
between and withdraws from said mllem, and
performs the folding operation,

It further consists in & cam for projecting
and withdrawing said folding-blade at the
proper times.
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The invention further includes the combina-
‘tion, with the blade-projecting cam, of an aux-
iliary cam for actuating the gripers of the
carrier in proper time to release the sheet sup-
ported upon the carrier, so that the same nay
be correctly folded, whether the apparatus be
adjusted to fold each successive sheet or to
collect two or more sheets and fold them as
one. | | | |

It also comprises other constrtetions and
combinations of mechanisms, all of which will
Le more particularly hereinafter pointed out
and distinctly claimed.

‘The various mechanisms constitute a sheet-

delivering apparatus, which is desi gned to be

attached to and be driven from a web-perfect-
ing printing-machine, though it will manipu-
late sheets fed to it by any means.
mary sheet-manipulating mechanisin consists
of a revolving carrier, which, for the reason
that, as herein arranged, it is designed to re-
ceive and support sheets upon its surface, is
shown to be constructed in the form of a cyl-
inder, 30. This cylinder is provided with
mechanisms whereby successive sheets re-
ceived upon-its surface may be folded singl y
as they are delivered therefrom,or many sheets
may be laid one on another upon its surface,
and, thus collected, be delivered therefrom as
a single pack or Lody; or two or more sheets
may be collected upon its surface and folded
in a single pack as they are delivered, the same
belng pasted so as to adhere together, if de-
sired. |
In all of these operations the sheets are re-

ceived in suceession from tapes 37 38, to which

they are delivered by the cutting-evlinders
of the web-printing machine, as in Patent
No. 191,494, and whic tapes lead the sheets
onto sald eylinder 30.  The upper tapes, 37,
passing in contact with the upper surface of
the cylinder 30, are returned over the upper of
a pair of folding rollers, 335 36, which, geared
together by toothed wheels 63 (4, are driven
from a toothed wheel, 73, Fig. 3, fast to ona
end of the evlinder 30, and thus revolve in
unison with said cylinder and drive the tapes
37 with a like speed. The lower tapes, 38, run
parallel with the tapes 37, pass over a roller, 39,
pass in contact with a delivery-cylinder, 40,
and return under pulleys 41 toward the afore-
said eutting-cylinders.

The cylinder 40 is driven by a toothed wheel,
{1, which gears with the wheel 73, and is thus
moved in unison with the eylinder 40, thereby
impm;tfng the same surface-speed to the tapes
38 which the tapes 37 have, and hence caus-
M we W cate af tapes to feed the sheets
uniformly.

The space between the rollers 39 and the s. .-
face of the cylinder 30 is spanned by guards
16, which insure the proper direction and even
passage of the sheets, This eylinder 30 iy
made larger than the cuttin g-cylinders, and s
1t runs turn for turn with them it has a great ar
surface-speed, in order that the sheets shall pe
separated a distance apart,asis fully descril.ed

Its pri-.

in the aforésaid patent. This eylinder is re-

cessed at one point to accommodate the grip-

ers 14, whose shaft is hung in the heads of the
cylinder and provided with a spring-seatert
arm, 34, and a rock-arm, 15, at one end, and
with a rogk-arm, 1, at the opposite end. " (See
Figs. 1 and 26.) 1tsrock-arm 15 engages and
I8 operated by a cam, 70, fixed to the side

franmte in such a position that said gripers will

be opened to receive and closed to seize the
leading edge of an incoming sheet, and thus
hold the same onto the cylinder, and also open
at the proper time and extent to release sheets
to be discharged at the switches 18. 1ts rock-
arm 1 engages and is operated by the auxil-
lary cam 3, supported on the face of the blade- -
shaft-projecting cam 59, whereby the said grip-
ers are opened at the proper time to release a
sheet or sheets when the same are to be folded.
Both of these operations will be more fully
hereinafter described. | -

The cylinder 30 supports also a folding
mechanism, the folding-blade whereof is pro-
vided with means whereby it is rotated con-
tinuously upon itsown axis, and, though turned
outward many times during each revolution
of 1ts carrying-cylinder 30, it so turns within
the periphery of said cylinder, 'except-- at the
proper tiwie when it i3 to co-operate with the
stationary folding -rollers, and then is pro-
truded beyond the periphery of the eylinder
and entered Dbetween said rollers. To this

end this folding-blade 5 projects from a shaft,

32, that i3 journaled in arms 11 12 fast upon
a rock-shafr, 33, the latter being journaled in
the heads 74 75 of the cylinder, Fig. 8. The
blade-shaft 32 has a piwion, 10, fast upon its
end, which gears with an intermediate toothed
wheel, 9, turning freely upon the rock-shaft
33.  This intermnegiate 9 is made wide enough
to gear with an intermediate toothed wheel, 8,
which, revolving on a stud projecting beyond
the head 74 of the cylinder, gears with a fixed
annular wheel, 68, secured to the side frame.
By the arrangement the pinion 10 on the fold-
ing-blade shaft is kept outside of the annular
wheel 68, and is free to be moved in and out
without coming in contact with it. The rock.
shaft 33 has a rock-arm, 13, the stud or roller
on the end of which runs in the groove of a
folding-blade-projecting cam, 59, F g8, 2,4, and
6. This cam 59 1s hung on the shaft 31 of the
cylinder 30, and provided with means for caus- -
Ing it to revolve independently of said cylin-
der, and with weans for- causing it to revolve
in unison with said cylinder, which means and
modes of operation will be hereinafter ex-
plained. 1t is also provided with means for

| securing it in a stationary position with re-

spect to said cylinder, which consists of a
screw-pin, 76, Fig. 5, passing throngh the side
frame and cntering a socket in said cam-wheel.
This stationary adjustment of said cam-wheel
I8 its position when the mechanisms aro ar-
ranged to fold each sheet received upon the
cylinder 30, which is the operation of the ap-
paratus now to be described.
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As the cylinder 30 revolves it earries with | ing-blade, constantly rotated by the action of

1t the folding-blade 5, the shafts 32 33, the
pinion 10, and the intermediates 9 8, and, as
the latter 1s made to rotate by running in the
annular wheel 68, it causes the folding-blade
5 to receive a like motion through the interme-
diate 9 and pinion 10. Thusthe folding-blade 5
will be caused to rotate upon its axis as many
times during each revolution of the cylinder
S0 as the teeth of the pinion 10 are propor-
tioned to those of the annular wheel 68. In the
present instance this proportion is asone is to
four, and hence said blade will make four rota-
tions during each revolution of the cylinder
30. As the cylinder 30 revolves to produce
‘these rotations of the blade the rock-arm 13,
traversing the lower part of the groove of the
cam 59, now stationary until its greatest de-
pression is reached, causes the blade-shaft 32
to be projected outward from the center of
the cylinder 30, and as the pinion 10 partakes
of this same movement and is kept in con-
stant gear with the intermediate 9 by reason
of 1ts carrying-arms 11 12 being fixed on the
shaft of said intermediate, it follows that the
said blade will be given the compound move-
ments of rotation and outward projection, and
will thus be protruded through an opening in
the eylinder, and it is so timed as to be turned
or entered between the folding-roliers 33 36.
Ag the motions proceed the folding-blade, con-
tinuously rotating, will be withdrawn from

said folding-rollers Ly reason of ity rotation |

and the inward movement given to its shaft
32 by the action of the cam 59 on the rock-
arm 13 while the latter is traversing the low
part of the groove in cam 59 from the point
of its greatest depression to that of its least
depression or where it joins the concentric
portion, -

When the arm 13 hus entered and is trav-
ersing the concentric part of the groove in the
cam 59 the blade 5 and its shaft 32 and pinion
10 will have reached the extent of their in-
wavd movement; and the said devices are re-
tained at such a point within the eylinder
that, though the folding;blade continues to

rotate, and its edge is turned outward three’

more times during one revolution of the eylin-
der and toward the periphery thereof, said
blade will not be projected beyond said pe-
riphery. Whe edge of the folding-blade is thus
caused to deseribe the path indicated by the

dotted lines in Fig. 8, and hence may be ad- |

vantageously employed with a carrier adapted
to support upon its surface the sheets whiel
are to be manipualated.

A. sheet emerging from the conducting-tapes
57 33 will be guided onto the eylinder 30, and
seized and held thereon by the gripers 14,
which gripers are opened at the proper point
to receive the sheet by the eam 70, and closed
by the spring-seated drm 34, to seize the same
when the rock-arm passes off said cam. Thus
helid, the sheet will be carried around with the
-eylinder,its middle portion overiying the point
occupied by the folding-blade 5. As this fold-

the fixed annular wheel 68, the ifitermediates
Jand 8, and pinion 10, approachesithe folding-
rollers 36 35, the roek-arm 13 will enter and
traverse the first half of the low part of the
groove of the cam 59, thereby causing the shaft
32 and the folding-blade it carries to be grad-
ually rocked outward. As the rotation of the
blade continues, it brings the edge of the blade
into contact with the sheet, thus causing said
blade to-press the sheet outward, and to dou-
ble it into the nip of the folding-rollers 36 35,
the edge of the said blade, by its rotative and
ontward movements, veing carried over the
curved surface of the roller 36, and between
1t and the roller 33, as in Tig. 4,

The gripers 14 are simultaneously opened
to release the sheet by contact of their rock-
arm 1 with the auxiliary cam 3, which stands
in the position shown in Ifigs, 1 and 4. The
sheet thus entered between the rollers 36 35
will at once be seized by and fed outward be-
tween them in a folded condition, while the
folding-blade 9, still continuing its rotation,
and being moved inwardly by the action of
the last half of the low part of the groove of
the cam 59 upon its arm 13, will be withdrawn
from between said folding-rollers, during which
movement its edge will be carried over the
curved surface of the roller 35. As the move-
mentof the leading end of the sheet is-reversed
and it is drawn backward in passing through
the rollers 36735, it is prevented from droop-

ing by means of guards 50, which are fixed on

rods s8¢ as to coineide with the curved surface
of the ¢ylinder 30, Asthe c¢ylinder continnes
to revolve, the gripers 14 will seize a second
sheet emerging from the tapes 37 38, which
sheet will be folded by the blade 5in like man-
ner as was the first sheet; but before said
biade reachesits position for co-operation with
the folding-rollers 36 35 it will have made three
complete rotations idly or inoperatively with-
in the periphery of the eylinder, for the reason
that its shaft 1s held in its innermost position
wiile ils actuating rock-arm 13 is traversing
the concentric part of the groove of the cam
29, as before-explained,

The cylinder 30 is also furnished with mech-

anisms whereby many sheets may be colleeted

upon its surface and delivered therefrom in a
single body, as will now be described. (See
¥igs. 9, 10.) .

An ordinary collecting or aceumulating eyl-
inder is provided with an entrance-channel for
the sheets, a delivering-channel for the same,
means for divecting.suceessive sheets upon its
surfuce and there »ataining them, so that they
will colleet one upon another, and with means
for stripping the same therefrom in a single
mass.

In the present instance, the entrance-chan-
nel is counstituted by the tapes 37 and the di-
recting-gnards 16, and the delivering-channel
by the delivering-cylinder 40 and a set of strip-
ping-switches, 13, | "

The gripers 14, aided by the tapes 42, the




~ the main griper-cam 70. The
- are mounted upon a shaft, 4,

. meansofarock-arm and a rod, 7, the stad
~ projecting from the side of which latter runs

~_ Inorder that the fol
~ dered inoperative at the folding-rollers 36 35,
- through which it would otherwise fold the

~ gheets, as before described, and to adjust the | seated rod, 88, forces the fly

SEEPERRNS PO apparatns so as to perform the collecti
. eration only, its

~In the groove of a cam-wheel, 66. The front

8o that the gripers will be operated solely by

me therefrom, all of which will presently be

folding blade shall be ren-
e folding-rollers 36 35,

coliecting op- .
‘projecting cam 59 is released

ttect upon the gripers 14,

e switches 18
1 a shaft, 4, (see Figs, 1, 2,
ed at proper intervals by

faces of the switches are enrved so as to co-in-
cide with the periphery of the eylinder 30 when
in the position shown in Fig. £, and their rear
curved faces in like manner coincide with the
periphery of the delivering.cylinder 40 when
in the position of Fig. 9, the said cylinders
being grooved to permit this movement of
them.

The cam-wheel 66 is mounted upon one end
of a shaft, 80, which, at its opposite end, carries
a toothed wheel, 54, that is geared to a toothed
wheel, 67, (the latter being removed, as in
Fig. 4, when each sheet is to e fo]def}l, as in
the operation hereinbefore described,) which
i3 on a short shaft projecting throngh the side
frame, that carries on its other end an inter-
mediate toothed wheel, 53, which gears with a
pinion, 56, fast on the shaft 31 of the cylinder
40. (See I'ig. 10.) As the pinion 56 has one
tooth to every two teeth of the wheel 0, and
the wheel 57 on the same shatt has one tootl
to every two teeth of the wheel 54, it follows
that the latter will make one revolution to
every four of the cylinder 30, and hence will
rock the switches 18 mto the position shown
in Fig. 9 at every such fourth revolution,
while the shape of the cam 66 will cause them
to stand asin I'ig. 4 during the Intervening
revolutions of said cylinder.,

|. A fly-frame, 27, whose sbaft 87 is hn r i SR
.. eonc . y.and the of | bearings fixed on the base-plate, is vibrated =~

= theswitches 18, retain the sheets upon the cyl- | at _
. loder, and said switches operate to strip the | It is held

. made more clear,

| shaft 80, which bears against a stuad, :
Tod, 85, that connects with one end
‘head, 86, on its shaft 87, and when th -
est part of this cam passes said stud a spring. -

A set of tapes . _ SRR
cylinder 40, are stretched over the sume, pghs
| down before the fly-frame when in its npri
| position, and retarn around pullays 26
| ning for a short distance in contact witk
cylinder30. .
| . The operation of the mech:
‘Jjusted is as follows: Each sh

eylinder 30, it will, of | faces of the s
| front surfaces concer |
der, as in Fig. 4, aided by

214,06%

ngin

intervals by the following means:
upso that itsends enter the grooves
ivering-cylinder by a cam, 65, on the

84, ¢

of ;

at proper

8 T-

 fly-frame downwapd.

in its

e

of

concentrio with the said cylin.
the curved tailsof =

the guards 16, guide the sheet onward, while'
the tapes 42 act as a means for
| The head of this sheet is thus bro

drivipg. it
ught to'the”

entrance - point, where a second sheet I8 re. =

ceived mpon it, the gripers 14, which have

remained open as their rock-arm 15 traversed .

the cam 70, closing down upon the heads of
the two sheets and carrying them together
around with the cylinder precisely as the first
sheet was carried. This operation is repeate
a third and fourth time, whereupon four sheets
will have been gathered, collected, or accuma-
lated, one upon another, on the surface ot .
said cylinder; but when the tails of the first
three sheets have passed the point occapied
by the switches 18, the pinion 66 will have,
through the intermediates 656 and 67, so far
rotated the toothed wheel 54 that the low
part of the groove in the cam - wheel 66 will,
through the rod 7, have roeked the toes of
sail switches iuto the grooves of the oyligdes,
30, as in Fig. 9. Iu this position they will
intercept the heads of the four coliected
sheets, strip off said sheets from the cylinder
30, and guide them over the delivering eylin-
der 40, froin whence they are conducted by
the tapes 38, 42, and pulleys 41 down before

| the fly - frame 27, and when their .tails have

about cleared the pulleys 41 the rotation of
the shaft 80 will have carried the high part of
the cam 65 clear of the roller-stad 84 on the
rod 83, thereby permitting the spring-seated
rod 88 to quickly vibrate the fly 27, which
will deliver said four sheets upon a sunitable
piling - table.

AS the tails of these four col.
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lected sheels clear the switches 18, said
switches will be quickly rocked into the posi-
tion shown in Fig. 4, to guide the fifth sheet,
or the first of a new pack of four sheets,
around with the cylinder to the entrance-point,
where 1t will receive a second sheet upon it,

~and the described collecting operation will be

repeated.

If 1t is desired to collect more than four
sheets, the wheel 54 will be properly propor-
tioned to the pinion 57.

In order to adjust the mechanisms to col-
lect two sheets and fold, or paste and fold, the
two together, (see Figs. 12 to 15,) the cam 59
18 disconnected from the shaft 31 by removing

the set-screw 2. The toothed wheel 57 is then
reversed on its shaft, so that it will be dis-
- connected from the wheel 54, but will align

with and gear into the toothed wheel 58, (see
I'ig. 12,) which wheel is fixed to the back of
the cam 59 by means of faspening - screws 49,
as 18 seen in I'ig. 15; and thus properly con-
nected and timed, said cam 59 will be revolved
with said wheel 58, and operate as will pres-
ently be made clear. The rotation of the cyl-
inder 30 will then, through its pinion 56 and

the intermediate wheels 55 and 57, cause the
wheel 58 and the cam - wheel 39, now secured |

to the latter, to revolve in the same direction
that it moves; but as the wheel 55 is twice the
size of the pinion 56, as already described, and
as the wheels 57 and 58 are of equal size, it
follows that the cam 59 will make but one
turn to each two of said eylinder 30.

A. removable pasting apparatus (such as is
described in a pending application filed by me
June-11, 1878, and shown in some of the pre-
ceding figures to more clearly illustrate its

relation to the other mechanisms) is now ad- |

justed in place. It consists of a pasting-disk,
22, running in a paste-vat, 21, and mounted
upon & shaft, which is supplied with a pulley,
24, by which it is constantly rotated, through

a belt, 48, from a pulley, 23, on the shaft of

the delivering-cylinder 40. (See Figs.1and 4.)

The apparatus thus adjusted will operate as
follows: The successive sheets delivered to the
surface of cylinder 30 are each, in turn, seized
at the point of their entrance thereon by the
gripers 14 and carried around with the eylin-

~der. The first sheet of a pair thus seized and

held nponthecylinder makes a completerevolu-

- tionwith it; butitis notfolded, becauseduring

this first revolution of the cylinder 30 the de-
pressed or working part of the cam 59 has been
in the meantime revolved by the gear-wheels
ob 95 64 58 to a point directly opposite its
normal or working position. (See Fig. 13.)
The auxiliary finger-cam 3 on the cam 59 has
also been rotated to a point opposite its nor-
mal position, so thdt this first sheet is not re-
leased until it nearly reaches the delivery ~vl-
inder 40, when the gripers are openec by the
cam 70 to receive the next incoming or second
sheet. Consequently the first sheet is carried
well into the nip of the tapes 42, which, to-

gether with the switches 18 and guides 16, con-

duct it around until it is caught by the tapes
57, where the second sheet is deposited upon
it. The gripers 14 now close an the two sheets,
and they are carried around until their heads
nearly reach the pasting-disk, by which time
the cam 59 will have completed its revolution,
0 that the auxiliary cam 3 will be in position
to open the gripers at the point just indicated.
(See Fig.14.) The depressed or workin g part
of the folding-cam has also now arrived at its
working position, so that the folding-blade is
now thrown outward, and the two overlying
sheets just released by the gripers are doubled
into thefolding-rollers without their heads hav-
ing reached the pasting-disk 22 or the tapes 42.
- The first sheet, in passing the pasting-disk,
has a longitudinal line of paste laid upon its
central part, by which it will be caused to ad-
here to the second sheet when the two are
pressed together and passed through the fold-
ing-rollers.

The folding-blade-projecting cam may be al-
ternately moved into a position where it will
not cause the projection of said blade into co-
operating position with respeet to the folding-
rollers 36 35 as it passes the point occupied by
them when the cylinder 30 is carryin g the first
sheet of a pair, and into a position to project
said blade between the folding-rollers when
the cylindercarries two associated sheets which
are to be doubled into the nip of said rollers
by other means than is hereinbefore deseribed.
Thus said cam may be reciprocated toward
and from the folding-rollers, as in Figs. 16 to
19, or be reciprocated toward and from the
cylinder-head laterally into and out of en gage-
ment with the rock-arm attached to the fold-
ing-blade shaft, as in Figs. 20 to 22, inclusive.

In Figs. 16 to 19 a reciprocating ecam, 90, is
shownas provided with snitable guide-ledges—
as the beveled sides—(see Figs.16,17,)adapted
to ran 1n corresponding guides formed by the
beveled side pieces 92 92, attached to the side
frame. Itis provided with a stud, 93, which
runs in the groove of a camm-wheel, 94, whereby
1t is moved to and from the folding-rollers 36
39, a recess, 95, cut through its eenter admit-
ting this movement of it. It is also provided
with an elliptical groove, 91, the ends of which
are true semieireles, in which rans the rock-
arm 13 of the folding-blade shaft.

The cam-wheel 94 is cansed to make one
revolution to each two of the cylinder 30 by
the following means: The said cam-wheel is
fast upon one end of a short shaft, which car-
ries at the opposite end a toothed wheel, 101,
which meshes with a pinion, 102, fast upon the
end of the shaft 31 of the eylinder 30, and as
the number of teeth of the pinion 102 are to
those of the wheel 101 as one is to two, it follows
that said wheel 101, and consequently the cam-
wheel 04, driving the reciprocating cam 90,
will make one revolution while the cylinder is
making two revolutions. The said cam-wheel
94 thus carries the reciprocating cam 90 into
the position shownin Fig, 18 during that revo-
lution made by the cylinder 20 in receiving the
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first sheet of a pair, when the folding opera-
tion is to be suspended, and into the position
shown in Fig.19 during that revolution of the
cylinder when a second sheet is received and
collected upon thefirst, when the folding opera-
tion is to be effected.

The operation of the apparatus as thus
modified will now be described, it being un-
derstood that the mechanisms shown in these
fizures and marked by similar characters, as
in the preceding illustration, are constructed
and operate as before described.

As this modification of the apparatus 18 not
designed to deliver sheets flat, the iy 27, the
tapes leading thereto, and the switches 18 will,
of course, be dispensed with, though tapes 97,
running over pulleys 25 96 and bearing against
the face of the cylinder 30 from a poiut justin
advance of the pasting-disk 22 toa point near
the tails of the guards 16, and operating as
do the tapes 42 with the cylinder 30, will be
required. The arm 13 on the end of the shaft
33, for moving the folding-blade in and out of
the cylinder, points in the opposite direction
to those previously illustrated herein, which
causes the groove in the folding-cam in which
this arm runs to assume a different shape from
the former one.

As the first sheet of a pair is received and
carried around upon the cylinder 30 the re-
ciprocating cam 90 will stand as in Fig. 18, s0
that the groove in its upper end will be con-
centric with the periphery of the eylinder,and
consequently the end of the rock-arm 13, which
actuates the folding-blade shaft, will traverse
said groove without being moved thereby,
thus retaining the shaft 32 of said blade in its

innermost position; but when the cylinder 30 |
has so far revolved that the leading end of |

the first sheet is approaching the point of
reception of the second sheet, the cam-wheel
94 will have so far revolved as to have caused
the stud 93 to pass out of the low part of its
groove 94 and into the high part thereof,
thus reciprocating the cam 90 upward or into
its forward position, as in Fig. 19, when the
groove 91 of the folding-cam 90, 1u its lower
end, will be concentric with the periphery of
the cylinder 30, and the groove in its upper
-end will stand in an eccentric positijon with
relation to said periphery, where it remains
daring about five-eighths (§) of the retvolution
of the wheel 94, or while the cylinder 30 makes
about one and oue - quarter (13) revolution.
The end of the rock-arm 13 following this

oove 91 remains in an unchanged position
with respect to its movement for project-
ing the blade-shaft until the cylinder has so
far revolved as to carry the second sheet upon
the firsf™and bring the middle portion of the
collected pair of sheets near to the part occu-
pied by the folding-rollers 36 35. Now, as
the folding - blade approaches this point the
end of the rock-arm 13, following the upper
end of the cam-groove 91, (then in its eccentrie
position,) is forced outward, thus projecting

|

[

214.06%7

blade to double the sheets into the nip of the
folding -rollers and forced inward, thus with-
drawing said blade - shaft and folding - blade,
causing a folding operation precisely like that
first hercinbefore described. The cam 90 does
not again change its position until the folding-
blade again approaches the folding - rollers,
when it is quickly moved into the position
shown in Fig. 18, and the operation is re-
peated.

Another construction of reciprocating cam
for folding two sheets associated together to
form one product is shown in Figs. 20 to 22,
inclusive. It is in form like those illustrated
in Figs. 1 to 11, and is marked 100 for con-
venience of reference. It has a cam-groove,
98, the low part of which is aboat one-fourth
its whole extent, and carries apon its face the
auxiliary griper-cam 3. This camn 100-is fixed
to the inner ends of rods 103 104, which shide
in bearings through thesideframe, the connect.
ing cross-bar of which has an arm which runs
in the groove 100 of a cam, 107, mounted upon
a stud secured to the side frame. This camn
107 is fast to a toothed wheel, 108, which 1s
driven from a pinion, 109, fast on the end of

| the shaft 31 of the cylinder 30, and as the pin-

ion 109 is but one-half the size of the wheel
108 the camn 107 is caused to make but one
revolution to each two of the cylinder 30. The
rods 103 104 are long enough and the throw
of the cam 107 is such that the cam 100 will
be reciprocated to and from the end of the cyl-
inder 30, so as to engage with and disengage
from the end of the rock-arm 13, which actu-
ates the rock-shaft 33, that sapp .8 the fold.
ing-blade shaft, which rock-arm, when disen-
oaged from the camn 100, is held in the posi-
tion shown in Fig. 21 by a spring-seated rod,
99, that is attached to an arm projecting from

| said shaft 33 inside of the eylinder for this

purpose. Thus held, the end of the rock-arm
is in position to enter the high part of the
groove in the cam 100 at any point thereof.
This cam 100, when in its innermost position,
acts to move the rock-arm 13 inward to throw
the folding-blade shaft outward, and thus pro-

ject the said blade between the folding-rollers

36 35, and reverse the movements to withdraw
the said blade. Said folding-cam is recipro-
cated to and from the ends of the folding-roll-
ers and cylinder at certain periods of the revo-
lution of said cylinder, as will be best under-
stood from a description of the operation of
this modified apparatuns. In such description
the mechanisms which (marked the same) are
like those hereinbefore desecribed are to be un-
derstood as having the construction and mode

| of operation there set forth.

As the first sheet is received and carried
around upon the cylinder 30, the cam 107 will
have so rotated as to withdraw the cam 160
from engagement with the rock-arm 13, which
latter, together with the folding-blade shaft,
wili, under the influence of the spring-seated
rod 99,stand in the position shown in Fig, 21,

the blade-shaft 32, and causing the folding- | whereby the folding - blade 5, thongh con-
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stantly rotating, being caused to so move | said blade will rotate idly in its innermost

within the per 1pheral line of the cylinder, will
thus not co-operate with the folding-rollers 36
35, to fold the said first sheet. J ast after the
eylinder has so far revolved as to have re-
‘cetved a second sheet upon the first sheet on
its surface the cam 107 will have so far re-

volved as to move the cam 100 inward to re-

ceive the end of the vock-arm 13 in the high or
concentric pointof its groove, following which
groove, as the cylinder continues to revolve, it
will force said arm inward and move the blade-
shaft outward, thus projecting the blade so
that 1t will be moved into cec-operaticn with

the rollers 36 35 and double the two sheets
‘1nto the nip of the same, the outward move-

ment of the rock-arm 13 and consequent in-
ward movements of the blade-shaft and blade
following in like manner, as before deseribed.
As the ¢ylinder continues to rotate to receive
the first sheet of a second pair the cam 107
will be revolved to withdraw the eam 100 out
of engagement with the rock-arm 13, which
will again assume the position shown, in Ifig.
21, and the deseribed operation be repeated.

-1t is chivious that only that section of the
cam 100, or the low part thereof, which con-
stitutes the outer portion of the said fourth
part ot its cam-groove need be reciprocated
in and out oif position for engagement with
the rock-arm 13, and the cam 100 is to be con-
sidered herein as constructed in that manner,
or as heretofore described.

To fold each sheet singly, the pinion 109 may

be removed and the cam 107 rotated until the
cross-bar 105 and cam 100 take their innermost
position, where they will constantly remain.

This projection of a constantly-rotating fold- | a

ing-blade without the periphery of its revoly-
ing carrier at each second revolution thereof
to co-operate with folding- rollers mounted m

stationary bearings at a given point reiative”

to such carrier nmybe accomplished Ly means
of a stationary blade-shaft-projecting cam, if

- the proportion of the gearing which mtfhtes
‘the said folding-blade is such as to cause it to

make three and one-half (34) revolutions to
cach revolution of its carrier, which construe-
tion 1s shown In Figs, 23 25. The blade-pro-
jecting -cam therein designated 110, like the
similar cam 59, 1s fixed stationary by being
fastened to the frame, its operation in project-
ing the blade-shaft Deing the same as said cam
o9 and effected at each revolution of the eylin-
der 30. But while'this blade-shaftis projected
at the first revolution of the ceylinder when it
is carrying the first sheet of a pair, the revo-
lation of the blade will be so timed by the
gearing that said blade will be pointed inward
when passing the point occupied by the fold-
ing-rollers 36 35, and will hence pass by them
mt]wut aﬂectuw the sheet; and as the blade-
shaft is drawn mwar{l by tlie action of said
cam before the blade rotates far enough to
touch the sheet, it follows that said first Sheet
will be cm'ued around upon the cylinder to
receive the second sheet upon it, and that the

position until two sheets have been colleeted,
one on the other, upon the eylinder, and said

blad~-shaft is an projected at the folding-

rollérs. At this second projection of its shaft
the blade will be making that part of its revo-
Intion in whieh the blade is pointed outward,
and will consequently double the two sheets
into the nip of the rollers 36 35.

The folding mechanism shown in connection
with the primary sheet-manipulating mechan-
ism may, when acting to fold sheets which are
not to be accumulated, have sueli sheets fed
directly between its carrier and the folding-
rotlers 36 35, in which case the carrier need
not be conbtiueted as a cylinder, 30, but may
be a frame-work capable of &npportmﬂ' the
shafts 32 33.

Thetolded sheets converging from the rollers
50. 35 may be delivered in their once-folded
condition,orthey may becarried to a secondary
folding-machine and be again folded one or
more times on lines parallel with their first
fold, at right angles thereto, or both, by fold-
ing mechanism such as isshown in any of the
tollowing patents may be used, viz., 171,196,
130,380, 188,987, 191,494, 191,819, 142,034,
195,115, and 197,694,

Herein are shown two.forms of a secondary
sheet-manipulating mechanism, one of which
is a folding-machine c{mstmcted in like man-
ner as 18 that of the secondary sheef-manipu-
lating apparatus contained in my application

filed: June 11, 1878, "1t consists of a cylinder,

20, 1}1‘0?1(16[1 with grlpers 17, the rock-arm
46 of which is operited by a cam, 45, and a
rotating folding-blatle, G, mounted fast upon
sha,ft 19, which turns in its carryving-arms
07 81, w hlch are secured to a rocking bhdﬂ' 52,
that is hunginthe headsof eylinder 20. These
arms 07 61 and the shait 19 they carry are
rocked by means of a rock-arm, 69, ranning
in a grooved stationary cam, 47, the S“tld shaft
19 being revolved by means of a pinion, 78,
fixed upon its end, that gears with an interine-
diate, 79, which, turning ireely on the shaft 52,
remains constantly geared with a stationary
driving toothed wheel, 83, that is fastened to
theframe-worlk,1n this instanee being attached
to the cam 47, This blade 6 co-operates with
stationary folding-rollers 28 29, which are

geared together by wheels 60 61, and rotated

by means of a toothed wheel, 62, fixed to one
end of the cylinder 20. As the intermediate

wheel 79 and arms 67 81, supporting the blade-

shaft 19, to which the pinion 83 1s dxed, are
hung upon the same shaft 82, it Hllows that
said pinion will remain in gear with and be
constantly driven by the said intermediate,
whatever may be the degree to which ‘the
blade-shaft is projected by the cam 47. Thus,
as at each revolution of the cylinder 20 the
folding-blade will be rotated a number of
tines, a,(,cordmﬁ' to the proportion its pinion
78 has to 1ts driver 83, and by means of the
arm 69 and the cam 47 will, during one of
these rotations, have its carry mn-shaxt moved
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chmea of the wel.l known vlbratm g ty pe, where
in a folding-blade, as 119 or 120, is vibrated
at suitable interv ais to double sheets beneath
it into the nip of pairs of foldirg-rollers, as
121 or 122, which, revolved in unison, carry
the sheets between them and deliver them in
a now twice-folded condition.

In this arrangement sheet-conveying tapes
117 118 lead from the rollers 112 114 to the
lower subsidiary folding-machine, and similar
tapes 123 124 lead from the rollers 111 11340
the upper subsidiary folding-machine. Shegt-
directing switches 115 are also provided, which
switches 115 are so vibrated by a cam- grome
116, with which the toothed wheel 35 is pro-
udt-d in its putside face for the purpose, that
their points are alternately moved -from the
grooves in the rollers 111 into those in the
roller 112, and vice versa, thus standing in the

grooves of roller 111 ,as shown, while one sheet,

i passing through the rollers 111 112 and 112
114, which sheet will thus be directed into the
lapes 117 118, the former, aided by the guards
128, carryitg it out against a gage, 129, where
it lies over the folding-rollers 122 and under
the folding-bLlade 120, 'T'his blade descends
at the proper time and doubles the sheet into

and pmmn from arms on a rock ahaft wnth a‘

cam for intermittingly actusting said rock-
shaft, and thereby projecting the folding-blade
from said carrier, and with a stationary inter-
nal wheel, as G8, ‘and intermediate wheels, as
9 8, gearing it with said pinion, whereby said
blade is projected while rotating, substantially
as described.

2. The combination of a folding-blade, sup-
ported npon a shaft in a revolving carrier,
and rotated by means of a pinion on its shaft,
a stationary internal wheel, and two interme-
diate connecting-wheels, Whereby said blade
is caused fo rotate in the proper direction, and
may be projected from and withdrdwn toward
the center of said carrier in co-operating with
stationary folding-rollers, snbstantially as de-
scribed.

3. The combination, with a revolving car-
rier,of a folding-blade, as 5, its shaft 32, pinion
10, arms 11 12, shaft 33, arm 13, cam 59, inter-
mediate wheels 9 8, and statlonary mtemal
driving-wheel 68, subsmntlally as described.

4. The combination of a revolving carrier

. provided with means for collecting two or

more sheets upon its surface, and which sup-
ports a single rotating folding- blade, of mech-
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anism for imparting the rotative movements

to said blade, and mechanism for causing said

blade to be projected into eo-operative rela-

tion to stationary folding-rollers at each sec-
ond or other repeated revolution of said ear-

rier, all substantially as deseribed. |
-8, The combination, with a revelving car- -

rier provided with means for collecting two
or more sheets upon its surface, and which
supports a rotating folding-blade, of mechan-

ism for imparting the rotative movements .to"
said folding-blade and a cam for projecting
and withdrawing the folding-blade -shaft;,

whereby said blade is caused to move from and
toward the center of said carrier and co-oper-
ate with stationary folding-rollers at each see-
ond or repeated revolution of the carrier, all
substantially as described. - |

6. The combination, with a revolving car-
rier provided with means for collecting two or
more sheets upon its surface, and which sup-
ports a rotating folding-blade, of mechanisin
for imparting the rotative movements to said

- folding-blade, and a cam for projecting the

shaft of said folding-blade from and withdraw-

‘ing it toward the center of said ecarrier, and

means for antomatically moving said eam into

- proper positions with respect fo the folding-
~ rollers at each second or other repeated revo- |
“lation of the carrier, whereby said blade is

caused to enter and withdraw from the fold-

ing-rollers at such times as the folding opera- |
- -tionis -to- be -effected; all substantially ds de- '

seribed.

t - 7. The eombination, with a revolving ecar-
.rier provided with means for collecting two or
more sheets upon its surface, a folding-blade
supported thereby, and mechanism for rotat-
‘ing sald blade, of the revolving blade-shaft-
projecting cam 59, all substantially as de-
scribed. | | - _

| 8. The combination, with a revolving car-
rier provided with means for collecting two
«r_,-,&héets upon it§ surface, gripers to control the

{ same, a folding-blade carried thereby and pro-
“jected therefrom into. co-operative relation
- with the folding-rotiers at every second revo-
lution of said carrier, of main and auxiliary
griper-cams, as 70 and 3, all substantially as
described. L
9. The combinsation of the carriers 30 and
20, each provided with mechanisms for fold-
ing sheets, the said carrier 20 beivg of one-half
the size of the carrier 30, and driven turn for
turn therewith, said carrier being connected
by a sheet-conducting mechanism, and adapted
to impart parallel folds to the same sheet or
pack of sheets, all substantially as desecribed.
In testimony whereof I have signed my name
to this specification in the presence of two
subscribing witrdesses. .

STEPHEN D. TUCKER.
Witnesses:

_CHAS, W, CARPENTER,
- FRANEKLIN T. GROSS.
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