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| Spemﬁca;tmu forming p&rt of Letters Patent \To 197,693, d&ted November 27, 1877 apphc&hon filed -
- November 6, 1877, |

To all whom @t Mmay CONCern

Be it known that I, STEPHEN D TUCKER,
of the city, county, and State of New York
have invented an Improvement in Delwery
Mechanisms for Printing-Machines, of thh
the following is a specification: |

In the drawings illustrating this mventwn,
Figure 1 is a left-hand side elevation. Iig. z
is a right-hand side elevation. Fig. 3 1is
front-end elevation. Fig. 4is a rear- end eleva
tion. Fig.) isa plan, and Fig. 6 an elevation,
illustrative of the sheet lifting apparatus.

- g, 7 is an elevation of the folding and re-

ceiving rollers, and Fig, 8 aleft-hand end view
of the ﬂe&rmg ‘driving the same. Fig.91s a
view of a portion of “the. app&mtus with the
devices adjusted to perform the operation of
- gathering. "~ Ifig: 10 is a sectional view taken
through the carriers 60 30. - Figs. 11 and 12
are views of the griper-cams detached. Figs.
13, 14, 15, and 16 are diagrams showing the
operation of the rotary folders. " Figs. 17, 18,
19, and 20 are longitudinal sections, shomng

the mechanisms in different posmons, and 1l-
lustrating their action in the operation ot
folding both single and double sheets. Iig.
2118 a longltudmal section, showing a mode
of attaching the apparatus fo a “web -perfect-
ing?” printing-press, and providing 1t -with a
pasting apparatus. Fig. 22 shows a rear ele-
vation of said pasting: appamtus taken on the
line ¢« a of Fig. 21, and a plan view of the

driving-train ; I‘1g‘s 923, 24, and 25, modifica-

tions Whereln & wbratmn smtch and OTIPers
are arranged to tranbfer the sheets from one
cylinder to the other; Iigs. 26, 27, and 23, a

further modification, wherem the CELII‘IGlS 60
and 30 are of the same size, and arranged so

as to deliver sheets d1rect from one to the.
other by means of gripers solely; Figs. 29, 30,

31, a further modification, wherein the car-
rlers 60 30 are separated a dlstzmee apart, with
a sheet-conducting mechanism inter posed be-
tween them. Iig.
and pressure- 1oller 124 detached; Figs.-33, 34,
- 35, a further modification, wherein the sepa
rated carriers 60 30 are of the same size, and
have a sheet-conducting mechanism interposed

39 shows the switeh 129

| tudmal sections, showmg "L IﬂOdlﬁO&th]’l of the

carrier 30, ~
The invention rel&tes to the dehvery mech-
anism of printing-machines; and consists, es-
sentially, in an apparatus prowded with 2
mechamsm for gathering or &ccumula,tmg

‘sheets, and with a mechanism for folding

sheets, which mechanisms are so arranged and

| combined that the apparatus may opemte,

first, to accumulate any desired number of
sheets and deliver the same flat as a single
pack; second, to fold each-successive sheet;
thlI‘d to accumul&te two or more Successwe
sheets and fold the same one within the other
as a single pack., - |
Vamous constructions and combm&tmns of
these accumulating and folding mechamsms,
as well as dewces auxiliary thereto, are em-

‘braced in the invention, as is also a mechan:-
ism whereby successive sheets are controlled,.

so that one may be stopped at one point and
a second at another point over folding-rollers,
and the two simultaneously doubled through
the same by a folding-blade, all of which will
be particularly heremafter pomted out &nd
distinetly claimed. -

This apparatus, though ‘it may De fed by
hand, is designed to be connected with &
prmtmo -machine, its operation being - to - re-
ceive the sheets. and dispose of the same as
rapidly as they are printed and. giver:off from
the printing-machine, and to automatically
deliver them 1n a flat or afolded condition, as
may be desired. It is, however, especially
adapted for operation W1th a web-perfecting
printing-machine, being so-organized as to be

| capableof great rapidity in its operation, thus
having a L'Lpa(,lty equal to that of such print-
ing-machines as produce many thoussmd sheets

per hour.
The mechanism 1llust1 ated for g&therm g or

| a0011m111at1n0 the sheets consists of a carrier

and auxﬂlary devices for directing two or
more sheets thereon and delivering the same
in a single body therefrom, which carrier may -

- also olJerate to receive and deliver. Sheets
| singly, as will be explained.-

The 'mechanism 111ustrated for foldmg the

between them. Flg‘b 36 and 37 are longl | sheets consists of a rotatmg cfxrmer, W_hmh
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supports one or more rotary folders, and has
auxiliary means for conveying the sheets be-
tween said rotary folders and co-operating de-

- vices, and for actuating the rotarv folders, as

will be explained.

Both of these mechanisms may, however, be
of different constluctlons, as will hereinafter
appear.

The accumulatmg carrier 60, of cylm drical

form, as herein shown, is mounted- in the
‘frame-work at the entrance end of the appara-
tus, and is provided with a toothed wheel, 61,
by Whlch it is ‘geared’ to a similar Wheel 62

Rotary motion is imparted to these carriers 60
30 by means of a toothed wheel, 63, made fast
upon the shaft of the carrier 60 and geared
with the toothed periphery of a cam ‘wheel, 64,
which derives motion from a driving- pmwn,

- 65. This carrier 60 is furnished with a set of

t&pes, 40, stretched over rollers 41 42 at its
upper 51de with a set of tapes, 43, stretched
over 101161‘8 44 45 at its front SIde and with
~a set of tapes, 46, stretched over rollers 47 48

at its rear suie, thh tapes are driven by

means of toothed wheels mounted on the
shafts of said tape- rollers, and gearing with
the toothed wheels 61." (See Figs. 1 and 2.)

The space between the Tollers 45 48 consti-
tutes oné point of delivery of the sheets from
this carrier, and-is occupied by the switches
32, which™ are “fast upon a shaft alternately
rockedlto move them into the positions shown
in Figs. 9 and 10, their heels and toes playing
in grooves in S&ld rollers and carrier GO0.
Operatmg mechanism consists of a rock-arm,
89, and a rod, 90, which is bifurcated to str ad-
dle the shaft 80 ‘and carries a stud or friction-
roller, entering the Cam-groove 81 in the cams-
Wheel 64. |

The space between the rollers 41 47 consti-

tutes -another point of delivery of the sheets

from the earrier 60, where the gripers of the
said carrier 1ele‘1&;e the sheets and the gripers

of the calner 30 seize them, which operation

will be hereinafter explained. This carrier 60

is-also provided with a set of gripers, 5, fast

upon a shatt ]111110 in a recess running 1011 o1-
tudm&lly therein :;md near its perlphely, which

- gripers are held closed by a spring-seated rod,

88, connected with their rock-arm. They are

0pel ated at the proper time to receive the in-
coming sheets by means of a stationary cam,
31, fast to the frame-work, and at the proper

pmnt to release ‘the same for delivery to the
fly-frame 49 by the stationary cam 8, and they
are also opened to release sheets for delivery

to the gripers of the carrier 30 by the arm 26

of a rocking cam, 98, when the same is prop-
erly adjusted, as will be explained, -which
movements of said gripers are accomphshed-

by means of a stud or friction-roller, 2 2, carried

by their rock-arm, which, as the carrier 60 re-
volves, Impinges agamst these cams 31 8 andd

cam-arm 296.
- The point of entrance for the sheets to 13]118

thus accnmulated

' Thelr-

a. guard, 33,.is. placed to aid in ﬂ‘llldl]’lg them.
In order that this carrier may perform the
operation of accumulating many sheets, the
rocking cam 93 is fixed in “the position shown
in Figs. 9 and 10, where its arm 26 is out of
line Ot the path of travel of the stud or roller
2 on the roek-arm of the gripers 5. Said grip-
ers will then be operated by the cams 31 8
only. This adjustment of the rocking cam 93
is effected by means of a screw, 9, which, pro-;
truded through a hole, 102, in the side ﬁame _

enters a hole, 160, F1g 12, in said cam, whlch

,.| 18 dropped into 11JS lowermost p081t1011 to re-
fast on the. shaft of the rotating carrier 30 :

celve sald serew.

‘“With the mechanisms thus acljusted tlus.
carrier 60 will operate to receive a sheet be-
tween its surface and that of the roller 42,
whele, being nipped by the tapes 40 and grlp- |

ers 9, it will be drawn onto the surface of the
carrier and travel around with'it,..
ers 5 will be operated at the proper time by
the cam 31, to open and séize the leading edge

of .the qheet thus entered upon.the carrier;
and, clampmg it thereon, carry it around with

Sz;ud carrier. When one rex olution of this car-

rier-has been effected the gripers 5 will again
be opened to receive the next incoming sheet,

and closed to clamp its leading edge upon -
that of the first, and during the. Second revo-
lution of the carrier the second sheet will be
laid on the first upon the carrier, and the two
Though the gripers 5 are
opened by the cams 8 and 31 durin g each revo-
lution of thé carrier, the sheets will be held

securely thereon by means of the tapes 40 46

43 and gumd 33, thus. permitting the said
oripers to open Wlthout dlsturbmg the pos1-a .

tion of the sheets. -
This operation may be repeated untll three

four, or any other desired number of sheets a,re -
-recewed and accumiulated upon this carrier,

which number (four in the present 1nstafnce) 1s

determined by the proportion of the toothed
wheel 63 to the cam-wheel 64. " 'When the.pre-

determined number of sheets have thus- been

‘accumulated, the cam-groove 81 of the cam-
wheel 64 wﬂl through the rod: 90, rock the
toes of the swﬁches 32 into the grooves of the
10, in which position .
| they mtemept the leadlllo edges or heads of
‘the sheets, which are 1eleased from the grip-

carrier 60, as in Tig.

ers b at this point by means of the cam 8,

and gmde the same in a sin gle body off from
said carrier, directing them over the roller 48,
with Whu.h the front edges of the smtches

coincide, and down before the fly- frame 49,
which m&y be vibrated by any common meoh |

anism, to deliver the sheets in a single mass

and ﬂat upon a piling -table.-. When the tails

of these sheets pass off from the carrier 60,

the switches 32 will be autom&tleallv returned, -.

to.the position shown in Fig. 9 &nd the 0per-
ation repeated. |

- The carrier 30,. an 1lltlstr&ted 1 - Sheets 1 to’ '
10 12, and 14, 1s of twice’ the. diameter of the

accumul%tm o- cal rier 60, and is provided with

carrier 60 is between the rollers 42 44, where two sets, 4 and 6, _of t,rlpels, Whereby 1t 18

The grip-
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adapted to carry two sheets upon 1its surface ,
and with two rotary folders, 107 108, each
having, respeetively, two foldin g blades, 14 16
24 25,

The gripers 4 6 are mounted upon sha;fbs;

seb 10 recesses at opposite points. in said car-
rier, and are held closed by means of spring-
seated rods 50 51,
carry studs or ro]lers 52 53. These gripers
are opened to receive the sheets by means of
the arm 54 of the cam 98, with which the studs
or rollers 52 53 of their crzmk arms come into

contact when said cam is in. proper pos1t1011 |

as in Sheets 1,6, and 7, and these gripers are
opened to. release the sheets by contact of said:
studs or rollers with the statlon&ry cam 55,

Sheets 1 and 6.

- The rotary fOldelb 107 108 are hung upon_
shafts ,]mu'naled in the heads of the carrier 30,

occupymn recesses cut at 0pp0$1te points 111
said carrier, which shafts project beyond one

head of the carrier, where they are provided
of a revolution, and the gripers 6 will, in their

turn, have received a sheet from the carrier
160, as in Fig. 16, which sheet, during the next
half. revolution of the carrier 30 will be manip-
ulated as was the former.

with arms carwmﬁ' studs orrollers 10 12 1.3 15.

Said folders are caused to make semi-revolu-.

tions, and thus to alternately protrude the fold-
ing blades 1416 or 24 25 beyond the carrier,
:-:md between the folding - rollers. 66. 67, by-

means of ﬂymﬂ* cams 17 18 and a station-
‘ers 66 67 emerge therefrom once folded, and

‘may be carried by tapes or other conductmg-
'mechanism to a piling- t&ble, or may be de-
livered to mechanisms for imparting to them
‘one or more additional parallel or cross folds.

ary cam, 19. These flying-cams are upon a
COmMMOon shaft which earries a toothed wheel,
20, meshing w:tth a similar wheel, 21, fast upon
the shaft of the rotating c'lrmer 30 and they
are thus constantly revolved in umson., and

make equal turns with the carrier 30, but in'a |
§prefemble, In consequence of the high speed

-at which this apparatus is adapted to. run, to
convey the once-folded Sheets to separate fold B
ing apparatuses.

contrary direction. The btatlona,ry cam 19 18
fastened to the side frame, as in Figs. 2 and 4,
50, as to co-operate with the flying- -cams, as
will presently appear.

The folding-rollers 66 67, whieh are placed |
at one side of this 10t&t111g carrier 30, are

geared together by toothed wheels. 136 137,
~ fast to their right-hand ends, and are drweu
in unison with 13]16 carrier 30 by means of the
toothed wheel 137, which meshes with the

“of the carrier 30 (See Figs. 4, 7, and 8.)
 Thus eqmpped, a sheet recewed upon this
- carrier 30, and clamped thereon by means of
~ the 0111)618——-—53y 4, as in Figs. 13, 14—will be
- laid upon its SLufaJce and carried around with
said carrier. During a part rotation of this
carrier, the center of the sheet will have been
moved nearly in {front of the folding-rollers 66
67, and the flying-cams 17 18 will have so-far
rotated 1n an opposite direction as to bring
one. of them—say.17—into proximity to.the
lower part of the female cam 19, in which po-
sition 1t will meet the stud or roller 10. on the
forward arm of the rot&ry folders 107, and
cause it to follow against the curved smf&ce
of said fiying-cam 11_ and that of the lower
part of the stationary cam 19, as in TFig. 14.
These movements proceeding, the flying-cam
will form, in connection with the lower part
of the stationary cam, a channel or way, which
oguides the roller 10 into the lowermost part of

said stationary.cam, thusrotating thefolder107, |

fast to. crank-arms which

| and projecting one of its blades, as 14, beyond

the periphery of the carrier 30, md between the
folding-rollers 66 67, as in I‘w 15. The gripers
4 having, aninstant before thls projectionof the

blade, been caused to release their hold upon
‘the sheet by contact of the stud or roller 52

on their rock-arm with the cam 55, (see Fig. -

14,) the said sheet will be doubled between and

mpped by the folding-rollers 66 67, and carried

‘through them by their rotation as the carrier
“continues to revolve, during which movements
.the point of the ﬂymg cam will pass the inner
side of the stud or roller 10, and form, in con-.
junction with the upper portmn of the sta-
tionary cam, a channel or
‘guide the said stud or roller rearward, and
‘cause it to move said folding-blade 1nwardly,
as in Fig. 16, until it reaches its position
within the 1ecess in the carrier, where a spring,
82, holds it in place ready to be agam actuated-
bv the cams.

way, which will

The carrier 30 will thys- have made one half

The sheets carried through. the foldmg roll-

If these sheets are to be again folded it is

One mode of effectmb this is ilustrated. Tt

.consists of two diverging conducting - chan-
?_.nels 34 35, the exterior members of wlnch are
fformed bv plates 22 23, the former of which
‘extends from the foldmﬂ -roller 606 to the re-
“ceiving-roller 56, and the latter from. the fold-
toothed wheel 62, whl(,h is fast upon the shatt |
-| plates may, if desired, have
-grooves 1n sald rollers.
-of these conducting-channels are formed by a -
-switeh, 36, consisting of two plates attached,
atb nea,rly I'l ight angles to each other, upon a,rms
33, fast upon. a S]lftﬂj 39. This Shaft 1Isrocked
-bv means of an arm, 68 and-a connecting-rod,

ing-roller 61 to. the_- recelving-roller 67, which
two entering
The interior members

69 which 18 blfurcated to straddle the shaft
80 ‘and carries a stud or friction- 101161‘ enter-
1110 the groove 71 in the cam-wheel 64 This

- smtch 36 will thus be moved so that its point
is nearly in contact with one or the other of

the folding- rollers 66 67, when it will conduct
the sheets either to the lowe.r or to the upper
pairs of receiving-rollers 57 59 56 58. These
recelving-rollers are provided with tapes 72

73, which run out over pairs ot folding-rollers

74 141, through which, by means of a vibrat-
ing. foldmo bla,de 75, a second fold at right
angles to the ﬁrst ma,y be lmparted to the
sheets :

One such foldmg appaa atus 01115r 18 ]]lus~;.
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' trated, the second with Whlch the upper tapes | near- the outtmg-oylmders

7293 eonueet bemﬂ its  counterpart, and, lo-

cated: at a dlstenoe beyond the seme, is ot

S]lown |
 These reoewmg rollels 57 59 are drwen by
_ means of a toothed wheel, 3, on the left-hand

end of the shaft of the lowe1 folding-roller 67,

(see Figs. 1, 7, and 8,) which toothed wheel 3
gears, through an idler, 70, with a toothed
wheel, 37, on the shaft of one of these receiv-
| 111cr-rollers said rollers being geared together
by toothed wheels 76 77 on their- rlght-hand
end, 80 as to revolve in unison. - The gearing
1S suoh as to reduce the. speed of said receiv-
ing-rollers to about one-half that of the fold
ing-rollers 66 67. -

The folding - blade T 5 1S mounted upon a
ehaft 83,to which motion is imparted by means
of a 1ook-a1'111 84, held in constant contact with
Q. cam, 35, oy means of a spring, 27.  This
cam 85 1s fast upon a longitudinal sha,ft 86,
which latter is driven: by bevel-wheels 7 8 T 9
the latter of which is fast upon the end of the
main shaft 80, and the folding-blade 75 is thus
caused to make one stroke to each second rev-
olution of the rotating carrier 30.- . - - -

The folding-rollers 74 141 are upon common
shatts, geored together so as to run m unison,
~and driven by means of a toothed wheel, 11
carried by one of their shafts, and a trom of
oear-wheels, 159, connecting ‘With. a toothed
wheel, 29, mounted on the shaft 86. |

The shoft carrying one of each of these. pmrs

of folding-rollers 74 141 is arranged so as to
move townd and from the shaft carrying the
companion rollers, and is acted upon. by the
springs 28, These folding-rollers are- thus
elastically seatul and thereby adapted to al-
low the passage of thickly-doubled-up or bad-
ly-folded Sheete, whereby ologgmg or other
1neﬂeot1ve operation is avoided. - . |

- Motion may be imparted to the recewmn-
rollers to the vibrating folding-blade, and £o
the foldmrr -rollers 74 141 by other means than
1s shown hereln and the means for actuating
these mechanlsms wﬂl be duplicated with re-
spect to the receiving-rollers 56 58,-and the
mechanisms to which. they conduet the sheets.
. Any mechanism for connecting this appa-
~ ratus with a printing-machine, ,Whelebv the

“product of the latter may be dlle(‘:te(l into 1t, -

may be employed. One such meohembm 1s
shown in Ifig. 21.
~ The cuttlnﬂ cyhntlels 109 110 thelem 1llus-
trated are supposed to be at the delivery end
of ‘a “web-perfecting” printing - machine, and
they are geared together, and also to one of
the (11:11?1110 toothed wheels of -the prmtmg-
machine. Motlon is imparted to the. ecarrier
60 by a train of cear-wheels 119 120 121 from
the toothed wheel 115 on the outtmg -cylinder
110. By this arrangement of gearing the car-
rier 60 cutting- oylmders 109 110, and the print-
1110-oyl111de15 (not shown). are c'msed to run
turn for turn with each-other.: .. - -
The roller 42 1s removed and the tapee 4()

are extended to run over rollers 111, situated

Wlth them.

A fourth set of
tapes, 116, are also stretched from a ro]ler,
117, swueted at the rear of the roller 44, to-a

roller 112, situated below theroller111. These
t&pes are run . in unison. by means of gear- -
‘wheels which connect the rollers 111-112 to- =

gether; and. are driven by the roller 41, which

18- gea,rod to the toothed wheel: 61 as before, .
CI.‘hejr serve 10 receive. the sheets

from the cutting-cylinders and to ¢onduct the
‘same to the gripers of the carrier 60. - The cut- .
ter 118 will generally be arranged to partially .

described.

sever the web, though it may completely di-

vide it; ‘and as the -carrier 60 1s somewhat
larger than  the cutting- uylmdere 1t follows
that when the end of the web is selzed by the
gnpers and the nip of the tepes 40 on the
carrier 60,its speed will be accelerated, where-
Dby the Web will be separated at the line. of
‘partial severance to form a. sheet, which sheet
(or one formed by the complete cuttmg of the -

web by the eylinders 109 110) will be carried

onward rapidly enough to separate its rear

end from the forward end of the web or suc-
ceeding sheet, as at 158. Thus sheets deliv-

ered- to the oerrler 60 wﬂl be separated a dis-.

tance apart, which provides a space: between
the heads and tails of the sheets, which.space

| between suoh as are a;ooumuhted upon. the
carrier .60 is- ocoupled by the gripers 5, and

provides for the operation of the, smtohes 32.

This" space caused: by the separation of the
sheets also provides for the pertect oper ation
of the gripers of the carrier.30.

“"When two sheets are to be aesooleted to-

gethel as already described, they may, if de-
‘sired, be caused to adhere to each other by,
giving to one of them alongitudinal or a trans-

verse line of paste, by means of the apparatus
shown in the. Petent No. 191, 494 greoted to

| S D. Tucker, May 29, 1877. o
One such p.ostmn eppamtus is Illustr&ted in -

I‘1frs 21, 22, and consists of a revolﬂng paste-

blode, 172 thot alternately comes in contact

with a slow-runnmﬂ* roller, 173, in the paste-

fountain 177, to receive a ohao ﬂ'e of paste, and

with, say, the center margin ot a fast-ronning

| sheet to wluoh the peste is applied, and the
| motlou of the paste-blade should como]d_e with

the speed of each of these.while In contact
To eﬂ’eot thls the pmste blade

lllllll

| 1{11own dlffel entlal movement in Whleh the'
~axis . of the drwer whloh in this case, 18 the |
wheel 139, is- pleeed p&lallel with, but eceen-
trically to, the axis of the driver, W]noh is the

paste-blode 172. As paste is. to be applied

need malke but one revolutlon to each second

only to the alternate sheets, the paste-blade

‘sheet that 1)asses and this is effected as fol-

lows: The train of wheels 115 119 120 12]

‘which. conneect the cutting- oylmdere mth |

the carrier 60 ore all of the samesize as the car-

rier, and run:turn for turn with it, and, of
course, their. peripheries ‘fravel at the eeme”
~speed. as the perlphery of the oarmer, end the
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sheet whichit grasps. Thewheel 120 is fixed on

the shaft 180; and just outside of this wheel,

but with a certain space between them,is fixed
on said.shaft another wheel, 114, of the same
size. This wheel 114 gears into and drives the
Wheel 139, which is of twice its size, whereby
the pemphery of this wheel 139 will also travel
at the same speed as the sheets. This wheel
139, which will makebutone revolution toeach

seeond sheet . that passes, has fixed in 1t a.
crank-pin, 176, just half-way between its pe-
riphery and its center, and which will thus

travel at but half the speed of the sheets.
This crank-pin works in a slotted lever, 174,
secured to the ouater end of the paste-blade
shatt 175, in the space between the two wheels
114 120, and when the crank-pin is passing its
lowermost point.it will be in contact with the
slotted lever, at a distance just half-way be-
tween -the cen_ter of the shaft 175 and the
outer edge of the pasting-blade. This wiil
cause the edge of the pasting-blade to travel
at that time at twice the speed of the crank-
pin—that 1s, at the same speed as the sheet
with which i1t 1s at that time in contactand
operating to apply its line of paste. .
wheel 139 continues to revolve and brings the
paste-blade around under the paste-supplying

roller 173, the crank-pin 176 will, on account

of the eccentricity of their axes, run out to
the extreme outer end of the slotted lever 174,
and thus cause the paste-blade to move at a

blade is thus brought into contact with and
receives a charge of paste from the paste-

roller 173, and during this time a second sheet
will have passed by the pasting apparatus.
The.paste-roller may be driven in any common

manner, but must move at the same speed as

the paste-blade while the two are in contact.

The paper, while being pasted, is supported by

a roller, 170, having a longitudinal groove in

1ts surface. The roller is shown in this case

as being just one-fourth the size of the wheel

121, which drives it, and the paste-blade will

thus always strlke over the groove, so that {

when, from any cause, there is no sheet upon

it to I'ecewe the paste the roller will not be
smeared. The paste- blade 1S cut away, as at
179, so as to span the tapes 40 116, cmd thus -

neither apply paste to them mnor cut them.
The tapes 40, after passing over the roller 41,

Tun up over the roller 171, and so on to the
roller 111, and thus entlrely escape the past-
The first sheet, receiving its
11ne of paste; will be carried around upon the'

g qppa,ra,tus

surface of the carrier 60, and will receive the
second or unpasted eheet upon it, which two
sheets, thus associated together, (m manner
heretofore explained,) may be delivered to the
carrier 30 to be folded as in Figs. 19, 20, 27,
28, 30, 34, and 37, or one Or more pairs of
sheets thus pasted-and assoclated may be de-
hvered flat from the accumulating-carrier 60
by the switches 32 zmd fly-frame 49, as in Figs
10, 31, and 35.

To edept the apparatus s0 th&t 1t wﬂl fold

AS the -

doubled e
fore this movement of tha fol ding-blade is com- -

each successive sheet received from the print. -
ing-machine, or otherwise delivered to .the

- gripers of the carrier 60, the cam 98 is fixed in.

1ts highest position, as shown in Sheet 7, by
inserting 1ts holdmg -screw 9 through a hole in

the side frame, which is above that marked -

102, (see I'ig. 1 ,) When its arm 54 will openthe -
gripers 4 a,nd 6 as their rock-arms come 1n con-
tact with 1t, and 1ts arm 26 wﬂl n like manner
operate the oripers 5. |
In order that this opemtlon of the appa .
ratus -may be clearly understood, the sheets -
illustrated as undergoing: mampulatlon are al-
ternately marked A and. B. Rach sheet re-
ceived is directed by the tapes onto the car- -
rier 60, where its leading edge will be seized
as 1t enters upon the same by the gripers 5, -
operated by the cam 31, to open and reeewe
the leading end of the Sheet as 1n ‘Hig. 13, -
and elosed to elamp the same upon said cer-

rier, as 1n Fig. 18, - Thus seized. and held by

the gripers, the sheets will be caused to travel

i around with the carrieruntilapoint is reached

between the rollers 41 47 where said carrier 18 -

nearest in contact with the carrier 30, when -

the gripers 4 of the carrier 30, which have
been opened as they move into position to in-
tercept the leading edge of the sheet, as i
Fig. 18, by means of the arm 54 of the cam’

98, w1th which the stud or roller 52 -on the -
',roek arm of said gripers engages, will close
| and seize the edge of the sheet as the stud or
very slow speed at that point. The paste- |

roller 52 passes off said cam-arm 54, as in Fig. -
17. 'Thisisaecomplished an mstent before the
stud or roller 2 on the shaft rock-arm of the
gripers 5 comes into contact with the .arm 26
of the cam 98, as in Iig. 18, and is thereby
operated to open said gripers and release the
said sheet, as in Fig. 17. The carrier 60 thus

operates simply as a means for conveying the

sheets it receives to thecarrier30. The sheets
thus transferred from the gripers 5 of the car-
rier 60 to the gripers 4 of the carrier 30 will
be carried around thereby as the 10tet1011 of -
both carriers proceeds.

The sheet A thus held Wlﬂ be la1c1 on the'

surface of the carrier 30,.s0 as to cover the -

rotary folder 107, as in I‘ws 13, 18, and will -
be carried onward with said carrier. As the
center of the sheet approaches the point oc- -

cupled by the folding-rollers 66 67, the stud

or roller 10 on the forward arm of the ro-
tary folder will ceme into contact with the
front side of the flying-cam 17, which 1s mov-
ing in concert with the carrier 30 and bethere- .

_bV carried to follow .the surfaee of the lower °

half of the stationary cam.19, whereby the -
folding-blade 14, rocking with 1ts shatt, will -

be moved outwerd from the - carrier, ¢ fmd en-- -

tered between the folding-rollers 66 67, carry-
ing with it the sheet A, which will thereby be
doubled into said 1ollere which will nip its .
edge, as in Fig, '15. An instant be-

menced, the stud or roiler 52 on the rock-arm

| of the gupels 4 will, engaging with the cam

55 open said gripers "and release the leadmg
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edge of the sheet. The point of the flying-

~cam 17 then passes over the stud 10 on the
arm of the folding-blade, and, by means of its

rear side and the upper surface of the station-

ary cam 19, will guide the folding-blade 14

inward to 1ts f01:mer but reversed,, position
in the recess in the eylmdel, (see- I‘1g 17,)

where it remains until again oper ated by the
-ﬂymﬂ* and stationary cams.

The next sheet, B, entered upon the carrier
60, will be. selzed by its gripers 5, as in Ifig.

' .-18 delivered to the gripers 6 of the carr ier 30,
be thereby carried around with said carmel,
~and doubled into the mnip of the folding-roll-
ers 66 67 by the blade 25 of the rotary folder

108, in like manner as was the preceding

sheet A,
Tt will be obselved that the mmry iolders
107 108 are each made double—that 1s, pro-

- vided -with two folding - blades; and henee

when one blade, as 14 or 24, mekes a half
-revolution in. the operation of foldm g, 1tS com-
panion, as 16 or 25, is brought into the fore-
most position, and wﬂl be the next of its pair

to be 1)1‘0_]eeted in the folding operation; also,

that one, 17, of the flying-cams alwa,ye oper-

ates the blades 14 and 16 of the rotary folder |
107, and the other flying-cam, 18, always op-

.emtes the blades 24 and 25 of ‘the retely

- folder 108.
This. constmetlon isa desrreble ene but the;

number of rotary folders and flying- came, and

the means for and mode of their operation

may be varied, as will hereinafter appear.

“The sheets, emern‘mgfromthe folding- 1011eils
66 67, will be directed by the eenductmg -chan-

nels 64 35 to the upper set of receiving-rollers

56.58, or to the lower set 57 59, according as
‘the. smteh 36 may be moved into position with.

the lower foldlng 1o]ler 67 or the upper fold.-
ang roller 66.

As the 10tetmg carrier 30 Ehtld the rotery-

folders it carries are adapted to run at high
‘speed, it is necessary, when the sheets folded

theleby through the rollers 66 67 are to be.
further mempuhted by vibrating folders, that

- they shall be conducted to two Sueh meehen-
isms, or to such other number of: vibrating

folders as shall have .a capacity equal to the | 1

manipulation of the number of sheets 'which

said carrier 30, its rotary foldels, and CO-0p-

erating deweee will produce.

. The machine illustrated prewdes for the;
---foldm o of four sheets by such vibrating fold-
ing-blades, two ounly of which are shown—

. =.na,1:nely these to which the receiving-rollers
57 59 conduct the sheets—it being understood,.
‘as before explained, that the receiving- re]lels_
.56 58 conduct the alternete ftwo sheets toa

~Slm1la1 folding mechanism..

.~ The switeh 36 is vibrated onee dmmg ea,chi
revolutmn of the: carrier 30, and, having been
-moved into the position shown 11 I‘1g 17 to:

-direct two successive sheets B. A to the .re-
;ceiving-rollers 57 59, will be. moved into the

rollers 56 58, then returmn g to the pomtlon, .

Trig. 17, will direct the followmg panr to the
rollers 57 59,.and so on. -
In the ar ran gement shown where two suc-

; cessive sheets, B A, are to be directed on over
two sets of foldmg-lollers as 74 141, and si-

multaneously folded throuﬂh the same bya

single folding-blade, as 75, it is necessary to

pmwde mdependent stops which ' shall regis-

ter the foremost sheet over the folding-rollers .
74, and the rearmost sheet over the foldm g

1011e1s 141,
In ordel that the movement of the sheet B

which 18 to be folded through the foldin g-roll |

ers 74, may not be impeded by the stop 97,
which aalests the sheet A in register over the
folding-rollers 141, an uninterrupted path.of

travel for the sheet B to the said foldlng-roll |

ers 74 must be provided. ' This is done,-as 18

| shown 1 Figs. 1, 2, 5, 6, end 17, by meene of

a lifting- red 01, (whleh will pr eferebly carry '
| & :roller)

]111110‘ in arms 92, fast on a -shaft
which is 1oeked by means of an arm, 93, and

a connecting-rod, 94 which 1s. 1eclproceted at
proper mtervale b} a cam, 95, fixed on the

shaft 80, and which cam thus makes one rev-.
olution to every -four sheets received: on ‘the
carrier 60. - As the leading sheet B of the pair
conducted through the channel 35 is emerging -
| from the rollers 57 59, the lifting-rod 91 is"
caused to rise and elevate the tapes 72 73 toa

position above the stop 97, thus providing an

uninterrupted path of travel for the sheet to

its position . against the stop 96 and over.the
folding-roller 74, as in Fig. 17.

lifting-rod 91 is .dropped, so as fo lower the

When the
tail of this eheet B has paseed the stop 97, the

tapee into the position shown in Fig. 18,

Ing- rollers 59 57, take up their reduced motion,

and thus travel more slowly than while pass-
| ing between the folding-rollers 66 67. This

.| movement of it will be such that it will: have
-passed nearly through the rollers 59 57 when
the head of the next sheet A is emerging.from
| the foldmg-rollers 66 67,.and the two will thus
be separated. a. coumdemble distance apart;

but.as sheet ‘B continues to be moved slowly -
Dby the action of the rollers 59 57, while the
sheet, A is moved rapidly by the 1ollers 66 67,
| it follows that the sheet A will
sheet B, so that when the former reaches the
..}rollels 09 57 and takes their: speed of tlavel'
-the
‘apart than is necessary to permit. the proper

sald: eheets will be separ&tecl ne: fa,rther

gain-on: the-

whereby the second sheet A will be dlrected. :
| _uanemet the stop 97 -over the foldmﬂ' rollers B
Ae the once- tolded eheets emelge frem be- |
tween the feldmg-rollers 6667, they. occupy
but half the space in.the. dlreemon of ‘thelr .
line of travel that they did before being folded,
and consequently there will be a great space -
between them. - The first sheet, B, of the. pair
will; upon being nipped between the receiv-

action of the devices in delivering the sheet

.position shown in I‘lg 18, to direct the suc- | B over the rollers 74 and the sheet A over

| .ceeding -pair of sheets B A to the dehveung i.the rollele 141, and reglstel them against the:u: o e

e L
e e
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respective stops 96 97 at about the same in- |

stant. The two sheets B A will thus be inde-
pendently adjusted over the folding-rollers 74
141, through which they may be simultane-
ously folded by the folding-blade 75, asin Hig.
18. Thus the. sheets from the printing-ma-
chine will be received by the gripers of the
carrier 60, seized thereby, and delivered to the
gripers of the carrier 30, carried thereby into
proper position before the folding-rollers 66
67, folded by the folding devices of the carrier
30 into the nip of these folding-rollers, and
delivered therefrom in a once-folded condi-
tion; and if the devices for their subsequent
manipulation are such as shown, said folded
sheets will be conducted two by two alter-
nately to separate vibrating folding devices,
and be a second time folded on lines at right
angles to their first fold.

In delivering mechanisms for printing-ma-
chines which impart folds to the sheets, it 1s
a desideratum to fold two or more sheets one
within the other, in order that sheets consti-
tuting the outside and inside pages of a com-
plete newspaper or book signature shall be as-
sociated before their primary fold is made.

This apparatus may have 1ts mechanismsSo
adjusted that the carrier 60 will accumulate
two or more sheets before delivering the same
~ to the gripers of the carrier 30. |
- To accomplish this the cam 98, which, in
the last-deseribed adjustment and operation

of the apparatus was fixed in the stationary
position shown in Sheets 1, 6, and 7 by the

set-screw 9, is released, so as to be capable of
rocking on its shaft 7, and a rock-arm, 99, fast
on said shaft 7, is attached to a rod, 100,

which is operated by an eccentric, 101, on the

shaft of the carrier 30, as in Figs. 19, 20. The
cam 98 is thus caused to rock at each revolu-
‘tion of the carrier 30, thus moving 1its arms
54 26 alternately into the position shown insaid

Figs. 19, 20. In the latter the arm 54 is in-

the position where it intercepts and operates
the rock-arms of the gripers 4 and 6, and

the arm 26 is in the position where it inter-

cepts and operates the rock-arm of gripers 5,

- whilé in Fig. 19 the said arms are shown as

rocked into the position where they are out of

the path of travel of the rock-arms of said

gTipers. . . |

Thus arranged, the gripers 5 of the carrier
60 will seize the first incoming sheet and carry
the same on its surface around with i, as 1n

Fig. 19, and as the arms 26 54 of the cam 98
will, during this revolution of the carrier 60,
have been rocked into the position therein

shown, the said gripers 5 will not be opened _
| the gnard 33 and tapes 40.116 arranged as 1

to deliver this sheet to the gripers of the car-
rier 30, neither will these latter be opened to
receive it, but it will be carried around with
the carrier 60 until the gripers 5 are opened

by the cam 31 at the proper time to receive |
~ the second ircoming sheet, which, overlying
‘the first, (now held upon the carrier 60 by the
tapes 43 46 40,) will be seized by said gripers,

them, as was the first.sheet. The two sheets,
thus laid one upon the other, will have their
leading edges released by the gripers 5 and
delivered to the gripers 6, as has been de-
sceribed with reference to the manipulation of
single sheets, the cam 98 having, during the
second revolution of the ecarrier 60, been
rocked so as to bring the arms 54 26 into the
position shown in Iig. 20 to operate these
oripers. The two sheets thus associated and
held by the gripers 6 of the carrier 30 are car-
ried around with it, released by the gripers,
folded together through the folding-rollers 66
67 by the rotary folder 108, and delivered by

said rollers out of the machine 1n a once-

folded condition, or to the auxiliary folding
devices, to be again folded, in manner similar

to that described with reference to single

sheets. In thus manipulating the sheets Dy
this apparatus, adjusted as in Figs. 19, 20, 1t
is to be observed that one set of gripers, 4,
are inoperative, and that -one rotary folder,
107, operates 1dly. . _

 Three or even a greater number. of sheets
may be thus accumulated upon the carrier 60,
and delivered simultaneously to the carrier

| 30, to be folded together by providing the ap-

paratus with a mechanism which will recipro-
cate the rod 100 once to each three or more
revolutions of the carrier 60.

The lifting-rod 91 may be rendered inactive
during this operation, if desired, by securing
it in its lowest position by means of a screw
protruding through a hole, 103, in the side
frame, and entering a hole, 104, in the con-
necting-rod 94, and the switches 32 may be
thrown out of action by disconnecting their
actuating-rod 90 from the rock-arm 89.

When the apparatus is arranged to deliver
the sheets flat, by means of the accumulating- -
carrier, the vibrating folding mechanism
may be thrown out of -action, if desired, by
loosening the screw 105, which fastens the
shaft 86 to the coupling 106, and sliding said.
shaft endwise; and by sliding the wheel 61
on the shaft of the carrier 60 endwise out of
gear with the wheel 62, which drives the caxr-
rier 30, this latter will stand idly during the
time when the apparatus is adjusted to accu-
mulate the sheets for flat delivery. |

While it is desirable to provide the accu-

| mulating-carrier 60 with gripers, in order. to

secure great accuracy in the manipulation of
the sheets, said gripers may be dispensed with,
as in the modifications, Sheets 10, 12, 14.
In the modification, Sheet 10, the carrier 60
is provided with rotary folders 107 103 and.
oripers 4 6, as before, and the carrier 60 has

Fig. 23, and is also supplied with a set of
tapes, 140, stretched from the roller 44 to the

roller 47, thus extending over about one-half

of the periphery of said carrier. Guards 37
are fixed so as to protrude beyond the roller
41 nearly to the point of contact of the car-
riers 60 30, and a switeh, 142, hung on a shaft

and the two sheets will be carried onward by between the said carriers, is arranged to be
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rocked from the position shown in Fig. 23 to ;

that shown in Fig. 24 by means of a rock-arm,
whose stud or roller, 143, runis in a cam-groove,
144, of a cam-wheel fixed upon the shaft of the
carrier 30. ' This rock:arm is fast upon a shaft,
145, journaled in the frame-work, and carry-
ing a rock-army, 146, which is connected by a
rod, 147, with a- rock-arm, 148, fixed ‘to the
shatt of said switches 142, as in Fig. 24. ' This
shaft 145 also carries a rock-arm, 149, which
sapports’ at its end a eam, 150, which is ar-
ranged to intercept thé roek-arms 52 53 of the
gripers 4 6, and-thus open said gripers 1o re-
ceive the sheets, and close the same to clamp
the sheets upon the carrier 30. As the cam-
groove 144 is arranged so as to hold the
switches 142 and cam 150 in the positions
thown in Fig. 24 during one half of its rota-

tion, and during the other half of its rotation
to sustain-said devices in the positions shown

- In Fig. 25, and as the carrier 60 makes two
revolutions to oneof the carrier 30, it follows
that the first sheet received by the carrier 60
will be guided around the same by means of
the switches 142, which stand with their toes

entering grooves in the carrier 30, and' with

their inner sides coinciding with the periphery

ot said carrier 60, as in Fig.-24.  When the

head of the sheet thus carried around the car-
rier 60 reaches the entrance:point, a second

sheet will:be received: on the first, upon the-]
carrier, and travel with it. At this time the

- carrier 30 will have so far rotated as to causé
- the cam-groove 144 to rock the switches 142

and the cam 150 into the positions shown in .
Kig. 25, where the toes of the switches: will |

have entered the grooves in the carrier 60, so
as to Intercept the sheets: and guide the same
ontothe carrier 30.- Thismovement also brings

the cam' 150 into position to intercept the

rock-arm of the gripers 6; and cause them to
open -to receive the heads. of the said two

sheets, -close; -and clamp the same onto the

é&l‘l‘ielf.BOig and convey them between ‘the ro-

tary folder:108 and . folding-rollers 66 67,:.to

be folded and-delivered, as hereinbeforé de-
scribed. The next succeeding two sheets as-

sociated together by the accumulating-carrier -
60 will be delivered to the carrier 30 by the
switches 142, seized by the said gripers 6, and
folded in like manner as were the first two
sheets, the gripers 4 being inoperative, and

the rotary folder 107operating idly, as herein-
before described. - 0
- This modified form of' the apparatus may

be adapted to-fold each successive sheet by
removing the rock-arm, so that its stud 143
shall no longer engage with the cam-groove
144,-and securing the eam’ 150 and switches

149 ﬁxe‘dly';il'l-' the positions shown:in Fig, 23.
By this arrangement each sheét received upon
the carrier’ 60 will be directed by the. switches |

‘onto the' carrier 30, and the gripers 4 6 will be

operated by the cam 150, to seize alternate

sheets aitd carry the same into position to be

folded and delivered between the rollers 66

ranged so that it ﬁvillu-aeéumiﬂ.&te many sheets,-'
and deliver the same flat, by supplying it with

tapes 43 46 and .switches 32, ‘as hereinbe- -
fore described . In sueh an zirra,n'gement; theé
switches. 142 must be fixed in the: position

shown in Hig. 24, . ©

~Itis apparent that the carrier 30 may be of
the same size as the carrier 60, and be sup-
plied with but one set of gripers as 4, and one
‘rotary folder, as 107, (see:Sheets 11, 13,) and

thus make one idle revolution when two sheets

are being associated by the accumulating-car:

rier 60, while the said carrier 30, when it is of

double the size of the carrier 60, makesahalf-
revolution idly during such operation of the

accumulating-carrier 60, as hereinbefore de-
seribed. -~~~ oo
~‘Sheet 11 shows a modification of this appa-

ratus, wherein the two carriers ‘'of equal size
are geared together, so -as to run- in unison,
each being provided with gripers. - It further

shows these carriers running in-an opposité
direction to the movements they are shown to

have in the preceding illustrations; the sheets
being receéived at the lower side of the carrier
60 from thé tapes 116 40. - The gripers 4 5in
this arrangement are operated by cams 151152,

carried atthe ends of arms which are fastupon

| separate shafts, which- shafts are connected to-

gether, so as to move in-unison, by arms 153;
whose ‘ends have segmént-racks. Motion i3
imparted to one of these shafts, and cominuni:

~cated to the other bythe arms 153, from a'rock: '
arm, 154;-whose stud or: fri¢tion-roller- enters

a_cam-groove, 155, in. 'a toothed cam-wheel,

156, -which .meshes with a toothed wheel, 157,

fast upon.-the shaft of the . carrier 30. The

gearing is such that this cain-wheel makes
but one revolution to each two of the carrier
30, and its cam-groove 155 is of: suck shape

that it rocks the cams 151 152, so that: they

stand'in the positions:shown in Fig. 27, when

they will not operate the gripers.4 5 during
the first revolution of the carriers: 3060, and

into the position shown in Fig. 28, when' they

will intercept the rock-arms -of -and : operate
the said gripers during the second revolution

of the said carriers.. .-

. The first incoming sheet received by the
carrier 60 will-be -seized by the gripers .5, .

which are always operated for this purpose
at the entrance-point of the sheet. by a sta-

tionary cam, suchas 31, Sheet 5, and carried
around with and upon the:surface of the:car-
rier 60, as in Fig. 27, the cams 151 152 then

standing in the positions therein shown , 11

til its head orleading.edge airives at the-en- :
trance-point; where the second incoming sheet
will be received ‘upon it, and the two seized
by the gripers 5, and carried together around
with the carrier 60, in manner hereinbefore ex-.
plained. - Thecams 151 152; having meanwhile
been moved by the cam-groove 155 intotheposi-
tions shown 1t Fig. 28, will intercept the rock-,
arims of the gripers b and open said gripers.to

) deliver two sheets to the gripers 4, which will
67.  The carrier 60 may, if desired; be ar- | close upon and convey: the same between the
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folding dewees to be folded thereby aud de- | tute the mechanism conneetmg the ca;rmere

livered through the folding-rollers 66 67.

It is to be understood that the gripers 4 |

are operated to seize the sheets an instant be-
fore the gripers 5 release the same, as in Fig.
26 ; also, that only one flying-cam, as 17, 18 re-
quired, in connection with the stetlonery cam
19, to operate the rotary folder 107.

If 1tis desired to fold each successive eheet |

the cams 151 152 are fixed in the posmons
shown in Fig, 26, where they will operate the
gripers 4 5 durmg each revolution of the car-
riers. 'This may be done by simply sliding
the toothed wheel 157 out of gear with the
cam-wheel 156, which latter then being sta-
tionary, will hold the cams 151 152 in either
position, aecordmg as it 1s placed.

Though it is advantageous to set the car-
riers 60 30 in such relation to each other that
they may deliver the sheets directly from one.
to the other, as in Sheets 1 to 11, they may be

separated a dlstenee apart, as 1s shown 1n the

modifications illustrated in Sheets 12,13, 14,
where they are provided with 1nterme(11ate
mechanisms for eonduetmg the rqheet:s from one

to the other. ~
In the modifications, Sheets 12, 13 the tapes
40 pass under a pressure -roller, 124 by which

they are held in contact with ‘the carrier 60,

and extend over a roller, 125, resting on the
upper side of the carrier 30. These tapes, to-
gether with tapes 116, eonneet Wlﬂl the prmt
ing-machine, as in Flﬂ‘ 21.

As the carrier 60 1n the m0d1ﬁeet10ns Sheet
12, has no gripers or tapes to mip the sheet;

at its entrance on if, and thus complete its

severancéfrom the partnlly cut web, this fune-

tion is performed by the preseure-reller 124,

which is geared to and driven by the carrier
60, so as to run in unison with i1t. It is
mounted i in elastic bearings, as shown in Fig.
32, so that its pressure is a yielding one, ac-
commodating the eheets as they aecumulate 011
the carrier.

The tapes 43 are arranged as in Fig.: 1 end =

the roller 47 is arranged 50 as to streteh the
tapes 46 over a greater portion of the surface
of the carrier 60, and the switches 32 are ar-
ranged so as to be rocked at proper intervals.
by means of a rock-arm, whose stud or roller
126 runs in the cam- ﬂf*reove 127 of a cam-
wheel 128, which may be on the driving-shaft,
and 1mpa,rts motion, through a toothed Wheel
135, to the carrier 60, which in turn drives the
cerrler 30, through a toothed wheel, 134, The
driving- roller 130.1i8 driven pomtwely fromthe
carrier 60 by a toothed wheel, 122, which gears
through a wheel, 161, to the toothed wheel 61
on the shatt of seld eerner as in Fig, 32.
- A switch, 129, covers a pertmn of the pe-
riphery of the carrier 60, and occupies the

space between said eerrler and the driving-
roller 130, while a conductor, 131, bridges the

space between the roller 130 end the carrier-

30; and this conductor 131, roller 130, and

switch 129, together with the tapes 40 conet1-

60 30.
The carrier 30 which is of double the size

of the carrier 60 is equipped with gripers 4 6
and rotary fe]ders 107 108, and mechanisms
for operating the same, as in the preeedlnﬂ' il-
Iustrations. |

The switches 129 are rocked from the po&u—
tion shown in Fig. 29, where their toes lie in
grooves 1n the eermer 60, to the position

‘shown in Figs. 30, 31, where their heels and

toes enter groovee in the rollers 124, 130 by
means of a rock-arm and connecting- red 132,
which latter is operated by a stud or roller,
which, projecting from its side, enters a cam-

| groove 133, in a cam-wheel fixed upon the
30.

shaft of the roteung carrier 30, as in Kig.
The cam-groove 133 18 errenged to move the
switch 129 during each revolution of the car-
rier 30, and as the carrier 60 makes two revo-
lutions to one of the carrier 30, and as the
motion imparted by the cam- groove 133 is
equally divided, it follows that the switches
129 will stand in the position shown in Fig.
30 during the first revolution of the carrier 60,

and in the position shown in Fig. 29 durmg

the second revolution of said carrier. 'Thus
arranged, the first incoming sheet will be di-
rected by the switches 129 around the ecarrier
60, it being propelled and sustained by the
roller 124, tapes 46 43, and guided by the con-

ductors 33 and sw1tehes 129, as in Fig. 30. As

the head of this sheet reechee the point where
it entered upon the carrier, it will be met by
the second incoming sheet, ‘whose leading end

will be lapped upon that of the first sheet, and -
the two thus move together; and as the. toes
of the switches 129 are, as soon as the tail of
the first sheet is :past them rocked into the

position shown in Ifig. 29, the said two sheets

thus associated will be dlreeted over the top
of said switches, and carried by the tapes 41
and propelling- roller 130 onto the carrier 30,
when the leading: edges will be seized,and the
sheets folded inlike manner as are the two as-
sociated sheets by the mechemsm 1llustmted
particularly in Sheet 8. |

If it is desired to adjust. this meehemsm 50
as to fold each sheet, the switches 129 may be
fixed into the posmon shown in Fig. 29, after
the cam-operated connecting-rod 132 hes been’
disconnected from their rock-arm. This done,.
each sheet will pass over the carrier 60, and
be led directly to the carrier 30,and be folded'
in like manner as by ‘the meehamsms particu-
larly illustrated in Sheet 7. .
. Again, if it is desired to gather end delwer: .
flat two or more sheets, it may be done by fix-

. | ing the switches 129 111 the position shown in

Fig. 31." Thus arranged, sheet after sheet will
be directed onto the carrier 60, until several
are accumulated one upon the other the pre-
determined number hereillustrated bemg four,
when the toes of the switches 32 will be rocked

into the grooves in the carrier 60, thus inter-

cepting the eeeumulated sheets, and directing
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the same in a single mass over the I'oller 43,
and down before the fly-frame 49, as hereln-
before described. In th1s a,djustment of the

machine. the connecting-rod 132 may be re-

.~ moved or allowed to stend in the posltlon
shown i in Tig. 31, where it is 1endered inoper-
ative, as is “the carrier 30, by I'emowng the

toothed wheel 134, or shdmg it out of gear |
with the toothed wheel W]llch drwes saad car-

rier 30.
The mocllﬁo&tlon SheetlS bes1deshamngthe

two carriers 30 60 of equal size, and each pro-

vided with one set of ‘gripers, and the carrier
60 promded with one rotary folder as in Sheet
11, differs somewhat in its gearmg from the
| mod1ﬁeat1on Sheet 12.
| 162, which operates the switches 129, is set
- upon an independent shaft, and d11ven b‘;r a
| toothed wheel, 138, on the shaft of the carrier
30. ' It makes one 1evolut10n to every two of
the aocumuhtmg carrier 60, and thus holds
the switches 129 in the! pOS1t1011 shownin Fig.

- 35 during the first revolution of the carrier 60,
~and thus gmdes the first sheet around Wlth;

- said oamner ‘and as the second sheet is re-

ceived on the first upon said earrier during its |
second revolution, it" will have moved the,

smtohes into the: posmon shown in Flg 34, to

mteroept the same, and’ gulde them over 1tsf_.
upper surface to the carrier 30, ‘where 13]1611".
~ leading edges will be seized by the gripers 4,

“and the two carried together between the fold

ing devices of the said carrier, and De’ thereby.
delivered once folded between the foldin g—roll ..
ers 66 67,"in manner as before explamed It
it is desued to fold each successive sheet by
this modlﬁed apparatus, or to accumulate a

~ number of sheets for flat delwery, the sw1tohes
- 129 m‘ay be fixed in the position shown in Fig.

83, or in that shown‘in Fig. 35, by sliding the
toothed wheel 138 out of gear with the oam- {

Wheel 162 as heretofore described.”
- When elther of the modlﬁed aplaaratllses
shown in Sheets 12, 13'is adjllsted to fold the

sheets, the sw1tehes 32, constltutmg a part of
~ the aceumuletmg Jneeh&nlsm may be thrown
out ‘of action by dlsengagjng the stud’ 126.

. or 1ts rock-arm from the oam-groove 127

“In the modlﬁc'ttlon Sheet 14, the aecumu-,

lating- carrier ‘60.is separated a dlstanee from
the céarrier: 30 which" Space is ooeupled by 2}
oonneotmg meohemsm composed of the tapes

407164 and switches 129. The tepes 40 Tun’
over a 1‘01161 163, plaoed near one of the’ {old-
in g-rollers 66 67, whleh are arlanged beneath
- the carrier 30. The tepes 164 are stretohed,

from.the driving-roller 130 over foldin g-roller
67, under fo]dmgmoﬂer 66, and around the re-

oewmg roller 57.- The sw1tehes 129 brldge the
space betweéen the carrier 60 and the drlwng -
roller 130 as in Sheets 12, 13, and - aré oper-
ated, as therem shown, by the cam-groove 133

of the cam-wheel 162. " The set of tapes 140
- are stretohed from the roller 44 to the. roller
47 as in saad Sheets 12 1.3 but the ro]ler 47.

"Thus the e&m—wheel'

] tapes to cover the gleeter portlon of the pe-ﬂ_ -
‘riphery of the carrier 60. |

In this modlﬁoatlon motlon is commum-' L

carrier 60 through a toothed

Wheel 162 and an 111termedlate Wheel lﬁo, to .

'oeted from the

the toothed wheel 62 of the carrier 30 This:
carrier 30 is illustrated as constructed of two - |
arms, 166 167, which support at their ends the
I'otaly folders 107 °108. A~ guard, 169, is"
placed between. the tape I'o]ler 163 a;ud fold
1ing-roller 67, to insure the proper guidance of
the sheets over the folding-rollers” 66 67, and
into proper position to be doubled throughj. |
them by the rotary fol ders, which folders are
operetecl by Q- ﬂymg-oam and a staltlonelvz_ :
cam, as hereinbefore described. A “set of
: tepes, 170, stretchéd from the foldmg roller 661 .
to the reoewmg -roller 59, support the leadm g
ends of the sheets as they pass out over the. .
1 foldmg-lollels and, with the tapes 164, direct
the shéets, efter they are folded, through said
| rolleérs, to the recelving- ro]lers 57 59, from'
-whenoe they may be directed to a. delwery D
mechanism “or to a foldmg meoh&msm, as.
‘The sheets may be
folded singly, as in Fig. 36, or eooumul&ted:f :
‘in twos, which are s1multaneouslv folded, as
in Tig. 37 by ploperly operetmg the smtohes_ij_-'
129, whleh may be done, as hereinbefore ex:
---plemed with refere:ooe to the modlﬁpatlons,‘;é..-;..
: Sheets 12 and 13. - '
-. The eceumul&tmg carrlel 60 may be drwen._
by the train of geers shown in Fig. 21 Whlch’;
‘will be arranged. upon elther side of the ma-.
chine, as may he desired, it bemg mlderstood; -
that the toothed wheel 61 may be placed at.
elther end of the shaft of said ecarrier.
“What h:we been described as rollers earry- :
ing tapes ma.y be pu]leys set upon & common ?-
-shaft - SERDE
It is obt*lous that elther of the :?Looumu-: X
;lqtmg meehemsms shown in the P&tent N 0. .
196,502, granted October 23,1877, to 'S, D.
’I‘uckel may be substltuted for that shown'_';
herein w1thout departing from this 1nveqt10n c
It is also obvious- that" any one of the fol-
lowmg foldmg mechemsms mey, n 11ke mrrm-;é |
| ner, be substituted for the ‘carrier 30, its ro-
tary folders, and their co-operating mech&n-_';r o
isms, viz: First, any form of folder’ wherem Q.
.mbratlng foldmo blade, as 75, ‘doubles the
sheets into .the nip of foldmg-rollers, as T4;
second, the modified folding mechanism shown;_ -
in Sheets 9 to 12 of the Patent No. 171 196
granted to S. D. Tueker December 14 1875 -
_thlrd the folding mech&msms shown i 111 I‘1gs.: |
10 rmd 11 of the Patent No 196. 502 Ootober;ﬁ

her embetore desombed

' ;23 18717, hereinbefore mentloned |
. Ttis forther obvious that the’ sheets, elther
singly or associated in pairs, may be. carried |

between the ioldlng blade. supported by the
carrier 30, (or its equivalent found in ‘the pat-
ents mentloned above,) and the devlt-es GO
opera.tmqu therewith, w1thout being supported f_f;

upon or by suoh oarrler as mn Sheet 14,
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shown may be of the rotating order, as in Iig.
48 of the aforesaid Patent No., 191,494,

The rotary folders supported by the carrier
30 may be three, four, or more In number,
when the said carrier will be increased to
three, four, or more times the diameter of the
accumul&tm o-carrier 60.

The rotary folders in the carrier 30, whether

one or more in number, may be prowded with |

single or double foldmg -blades, their flying-
cams be single or double, and said devices op-
erated as is “shown in Sheets 8 and 9, and de-
scribed in the said Patent No. 191 494 -

The following 1s not claimed herein: print-
ing, cutting, web or sheet controlling, and ro-
tary foldmg mechanisms, in any combina-
tion with each other, nor an accumulating-
carrier provided with two points of deliv-
ery, which are occupied by sheet controlling
switches. .

What is claimed 18—

1. An independent rotating sheet-accumu-
lating carrier, combined with a rotating fold-
ing-blade carrier, said carriers being mounted
upon parallel axes, and provided with means
for directing the sheets from one to the other,
all substantially as described.

2. An accumulating-carrier and a folding-

blade carrier mounted upon parallel axes, and

combined with means which deliver sheets
from one to the other, all substantially as de-
scribed.

3. An accumulating-carrier, in combin ation
with a folding-blade carrier, each of said car-
riers being prowded with gmpers for transfer-
ring sheets from one to the other of said car-
riers, all substantially as described.

4. An independent rotating sheet-accumu-
lating mechanism, provided with means for re-
celving sheets at one point and for delivering
the same at two points, in combination with
. an independent folding mechanism mounted

‘upon an axis parallel with that of the accu-
mulating mechanism, and with independent
mechamsm for flat dehvery, all substantlally
as descrlbed

. The combination of an accumulating-car-
r1er with a folding-blade carrier of two, three,

nished with two, three, or more folding de-
vices, all substantially as described.

. . . . . .
or more times its diameter, which latter is fur- i

J .

11

6. The combination, with the accumulating-
carrier and the foldmg -blade carrier, of the
rocking cam 98, whereby the former carrier
is operated to collect or associate sheets and
deliver the same to the latter substantially
as described. '

7. The comblnatlon w1t11 carriers, as 60
30, provided with gripers, of a cfzm as 98,
havmg arms 54 26, substmtla,lly as descmbed

8. The combmatmn of the swinging cam 98,
adjusting-screw 9, and carriers 60 and 30, sub-
stantially as descmbed

9. The combination of the cam 98, eccentric-
rod 100, and carriers 60 and 30, Substa;ntm]ly
as described.

10. In combination with a sheet - gage, a
mechanism constructed substantially as de-
scmbed and operating automatically to detlect

tra,velmg sheet, so that alternate sheets
shall pass said gage..

11. The lifting-rod 91, in combination with.
the tapes 72 73 and gane 97, substantlally as
described.

12. The combination of folding-rollers 66 67,
slowly-moving receiving-rollers 59 57, folding o
rollers, as 74 141, and stops 96 97 whereby the

"I rearmost of a paar of sheets, sepamted a dis-
| tance apart as the latter emerges from the roll-

ers 66 67, is caused to gain upon the foremost
sheet of the pair, and the two thus move into

‘register at about 'the same time against their

respective stops, all substantially as described.

13. A rota,tmcr folding- blade ecarrier pro-
vided with two sets of sheet seizing and re-
leasing grivers, and with means for rendering

one set of said gripers 1n0pemt1ve, all sub-

stantially as described.

14. The combm&twn with a rotating carrier
supplied with devices for collecting or acCu-
mulating many sheets thereon, of a switch to
deliver said sheets in a single mass or body
therefrom, and a folder-carrier furnished with

means for receiving and folding sald sheets,

&ll substantially as described.

In testimony whereof I have signed my name
to this specification in the presence of two sub-
scmbm g Wltnesses -

STEPHEN D. TUOKER

Witnesses: | |
H. T. MUNSON,

M. B. PHILIPP.
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