4 Sheets~—~Sheet 1.

_ 8. D. TUCKER.
DELIVERY MECHANISM FOR WEB PRINTING MACHINES.

(No Model.)

Patented Dec. 2, 1890.

No. 441,811,

7L L7

A
=

. ‘:
) . : - C

. WASHINGTON, [ C.

THE NORRIS PETERS CO., PHOTO-LITHO.




(No Model.) 4 Sheets—Sheet 2.

S. D. TUCKER.
DELIVERY MECHANISM FOR WEB PRINTING MACHINES.,

No. 441,811. _ - Patented Dec. 2, 1890.

% G o
5 5
- g ) 'r”‘ . g\-\ _"I - -
LYY s
O N YAl _ Y SRR )N |
T ‘& x = = ‘[ Q% 1 |
| : oL
g\\ Ifi'i ST R IS il SO
| N N
| . H . ” .
™ '
._ Gt I P
Al esT - ﬂb Lreve 7"

“THE NORRIS PETERS CO., PHOTO-LITHD,, WASHINGTON, O, €. -
A




(No Model.) 4 Sheets—Sheet 3.

. S. D. TUCKER.
DELIVERY MECHANISM FOR WEB PRINTING MACHINES. .
- No. 441,811, - Patented Dec. 2, 1890.

_ 7 | i
| i
il e
} .
1
P 33 = 7
J?

THE NORRAHE PETERS CO.y PHOTO-LITHO., WAEBHINGTON, D. C. ,




(No Model.) 4 Sheets—Sheet 4.

8. D. TUCKER. )
DELIVERY MECHANISM FOR WEB PRINTING MACHINES,

No. 441,811, o Patented Dec. 2, 1890.

X X o ¥ x
] - g b — po— e BB
< 7 z I = 3 = 1
' e
| - 2 Y 1l ¢ 20 | I | .
Y " x v A
Froni..

- I
THE NORRIS PETERS CO., PHOTO-LITHO,, WASHINGTON, O, €.




UNITED STATES

‘PaTenT OFFICE,

STEPHEN D.

TUCKER, OF NEW YORK, N.

..........

Y.

DELIVERY MECHANISM FOR WEB-PRINTING MACHINES.

SPECIFICATION fovmina- part of Letters Patent No, 441,811, da

Original anplication filed Pe.bm&ly 26, 1883, Serial No. 86 264,
| (No model,) Patented in hngmud October 3, 1881, No, 4:,285.

307,009,

ted Dacamber 2, 1890,
‘Divided and thisapplcation filed July 2, 1890. Serial No.

To all whom it ma 1 COTLCEFTL:
- Be it known that I, STEPHEN- D TUCLER a

| Cltlzeﬂ of the Umtnd States, residing at \ew

IO

20

30

York c¢ity, in the county zmd State of New

York, have invented certain new and useful

Improvements in Delivery JMechanism for

‘Web-Printing Machines, fully described and
represented in the following specification and
the accompanying drawings, forming a part
of the same, (the said improvements being
“embraced in British Letters Patent to William
Conqus

anaf

1e6t, No. 4,285, dated October 3, 1881.)
In orderto pmd me newspapers at the speed

required by most of the large establishments
of the present day, it is necessary to use ro-
tary mechanism and to print upon the paper

while in the web, and it 1s also offen desir-
able for various reasons, but particularly to

save the expense and delay incidentto stereo-

typing, to print directly from the ty"pe in-
stead of from stereotype- plates

~ For the sake of economy in construction
and to secure compactness in the machine, it
has also been found desirable in this class Of
machines to place the forms for printing both
sides of the web upon a single type or form

e¢ylinder and to pr ovide the same with a plu-

rality of impression-cylinders, so that by
printing the first side of a web, turning 1t

over, and presenting its opposite side to the
form-cylinder both of its sides may be suc-

cessively printed from the same forms of
type. In such ecase, of course, both sides of
the web will eﬂntam the same printed mat-
ter; but the travel of the web between the

- printing of its opposite sides 18 so distanced

- that the inside pages of the sheet upon the

40

fl - a cylinder of sut
carry the forms
found so lm ge that the forms for printing

50

side of the web will fall opposite the outside

‘pages of the sheet upon the opposite side of

the web, and vice versa. When printing is
done dueetly from the type on a cylinder, it
is necessary to make the cylinder of a ¢om-
paratively large size, as in practice it is found
impossible to quecessfully secure ordinary
parallel type ontoacylinder as sm all as those

~commonlyemployedin web-printing machines

which print from &,teleotype plates When
ficient size to successfully

in type is used, it will be

| both sides of an ordinary newspaper will oc-
cupy very much less than its whole circum-

ference. 'This last fact makes necessary, in
order that the web may receive continuous

printing, the use of register-rolls and an in-

creased number of impression-cylinders, so
that the forms may be enabled to make two
or moreduplicate and succeeding impressions

upon each side of the web at each revolution
In machines of this

of the form-cylinder.
kind the columns of type must run length-
wise of the cylinder,and in order to properly
print a web on both its sides the heads of one-

half the forms must point in one direction:
and the heads of the remaining half in the

opposite direction. When the web is cut into
sheets, it is desirable to deliver by themselves
all sheets whose heads lie in the same dlre(,-
tion.

fold their 1*e%pe(;t1ve %heetb in the proper di-
rections.

The present invention relates to a foldmfr

delivery apparatus adapted to operate in con-
junction with a printing mechanism of this
character, the invention consisting in the va-

rious features of construction and combina-

tions of parts, which will be hereinafter fully
explained, and particularly 1Jomted outin tlle
claims.

For a full underet‘mdmn of my invention

a detalled description of 4 machme embody-
ing the same will now be given, reference be-

ing had tothe accompanying dmwmﬂs form-.

ing a part of this bpemﬁcatml} in which—
I‘Wme 1 showsin side elevation a printing

mechanism of the characterspecified provided

with a delivery apparatus arranged to print
and fold an ordinary folio or fuur -page news-
paper. Ifig.2isan end elevation of the same.
Fig.3 is an end elevation on an enlarged scale
of the folding-cylindersshown in Fig. 1. Fig.
4 is.a plan view of the same. Figs. 5, 6, and
7 are diagrammatic sections of the same cyl-

inders, showing the parts in different posi--

tions. Fig. 8 is a similar view showing a

"modiﬁeation, and KFig. 9 shows the 01‘d61‘ n

which the impressions oceur.
By reference to Ifig. 1 113 will be seul that

If they are to be delivered open, two
sheet-fliers areused. Iftheyare tobefolded,
two folding mechanisms are provided, which
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the printing apparatus is ada;pted to operate | sion made by this pair of forms against cyl-

upon two webs simultaneously; butthe mech-
anism will be described in connection with its
operation upon only one web, it being under-
stood that the operation of the printing mech-

anism on the other side of the cylinderis the

same as that described and that a delivery
mechanism of the same or any other desired
form may be combined therewith at the other
end of the machine.

The printing mechanism slmu nin the pres-
ent case 1s substantially the same as that
shown in Letters Patent No. 367,123, granted
to me July 26, 1887, and consists of a form-
cylinder A, which is of the usual construction

and of asize sufficient to permit ordinary type

to be securely fastened toits periphery. T'his

cylinder 1s mounted in bearingsin an appro-

priate frame, and is provided with means for

carrying four forms of type, which, for con-.

venience, it will be assumed are of a size suit-

ference, the columns of matter lying,as 1s nec-
essary in machines of this class, parallel with

the axis of the cylinder, and the forms being
soarranged that those for printing pages 3 2

and 4 1 will as the cylinder revolves follow

- each other in the order named around the

35
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cylinder. _
‘T*he -spaces upon the eylinder between the

groups of forms are occupied by ink-distrib- | able, that the impression made by the forms

uting tables or surfaces, which are supplied | upon the opposite sides of the web will be in

Wlth ink froem a fountain in the usual man-
ner, the ink being taken from the tablesand

supplied to the f01 ms by the ordinary inking

mechanism represented by the rolls 11, as in
the manner of the well- known Hoe ‘r5 pe-re-

volvmg press.

side of the web at each revolution of the cyl-
inder. T'o accomplish this four impression-

cylinders B C D E and two register-rolls 1213

are provided. The web is led from its roll

~around thefirst impression-cylinder B, thence

60

outward around the register-roll 12, and
thence inward around the second impression-

cylinder C. The register-roll 12 1s placed at

such a distance from the impression-cylinders

B C that the advance edge of the impression

on the web given by ’[h{-*- first pair of forms

b Just in time to exactly join with the rear
edge of the impression given by the same pair
of Torms against that cyhndel From this it
results that this pair of forms makes two im-

‘pressions upon the web in succession, the sec-

ond impression being
first.

just in advance of the
- Following the rear edge of the impres-

These

1

inder B will be a blank space equal to the

space upon the form-eylinder between the
aroups of -forms. At the end of this space

70

the second pair of forms will make animpres-

sion upon the web against cylinder B, and

‘passing to cylinder C will make a second 1m-

pression just in advance of the first, which |

second impression will just join the impres-
sion given by the first pair of forms upon c¢yl-
inder BB, and thus fill the blank space referred
to. This operation being repeated at each

revolution of the form-cylinder, one side of-

the web will be wholly covered, the pages oc-
curring twice in succession,as 3 2 32 4 1 41,
as shownin Fig. 9. After passing the impres-
sion-cylinder C, the web, now printed upon

| one side, is conducted around guide-rolls 14

and a web-turner K, which operates to re-

15

SO

verse the web, so that its unprinted side is .

impression-cylinders D K.  After passing ¢cyl-
inder D, the web passes:-outward around reg-

| ister -roll 13, and thence inward around cylm-'
der E.

| in connection with impression-cylinders D E,
to print the side of the web now presented is
| exactly the same as that already described in
| connection with ecylinders B C for printing
| the first side of the web, and therefore needs
no further description. |
| eled by the web between cylinders C.and E
will be so regulated by the position of the

The operation of the form-cylinder,

The distance trav-
rolls 14, one or more of which may be adjust-

exact register; but pages 3 2 will be baeked
by forms 4 1, and vice versa.

In pllttl_ﬂﬂ‘ the forms onto the cylinder A

‘the heads of the forms 3 2 are placed to the

left of the machine as it 1s represented in

. | Ifig. 1 and the heads of forms 4 1 are placed
Inasmuech as the forms cover only one-half

- the cireumference of the type-cylinder, it be-
comes necessary, as hereinbefore set forth, in .
order to print the whole surface of the web, §
that each form should act twice upon each

to the right. When the web has been print-

ed on one side and turned over and the pages
3 2 have been backed by the forms 4 1, and

vice versa, as has been explained, it will be

apparent that the heads of the pages in

register on opposite sides of the web will
point in the same direction, and also that two
succeeding sheets will have their heads to
the front and two to the rear alternately, as

| presented to the forins as it passes around
able for printing the four pages of an ordi-,
~nary tolio or four-page newspaper.
forms are arranged in pairs located diametrie-
ally oppomte each other upon the cylmdel S,
each pairoccupying one-fourth of ifs circum-

90
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shown on the printed web, Fig. 9. The printed

web on leaving the last impression-cylinder
K passes between the cutting-cylinders G H,

by which it 1s partially severed into sheets on

120

the lines x 2, Fig. 9, and then enters between

two series of accelerated tapes.a b. The tapes

| a pass-around pulleys 15, under pulleys 16 17,
against cy lmdel B will arrive upon cylinder.

over pulleys 18, under pulleys 19, over pul-

leys 20, and under pulleys 21 to pulleys 15.

The tapes b pass around pulleys 22, over pul-
leys 23 24, under pulleys 16 17, over pulleys

18, under pulleys 25,.0‘;?@1"-1)1111@5"5 26, and un-
der pulleys 27 to pulleys 22. As the leading
edges of the sheets arrive at the nipping-pul-
leys 16 24, they are parted from the web and

125
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‘working-spaces gained between them in the | ders M N areplaced at a
-usual manner as they are conveyed by the

tapes to the folding-cylinders M N.
The printing mechanism above described

'may also be provided with tapes ¢, arranged
as shown and described in my pment No.
367,123, before referred to, for conducting the

.lea,dmﬂ* end of the web throu oh the maohme

IO

15

20

In foldmﬂ* newspapers it is requisite, how-

ever small the paper may be folded up, that
the title or heading on the first page should
always be left in swht
from an inspection of the prmted web, Fig. 9,
which represents the web as it issues from
the printing-machine above described, that
‘to accomplish this it is necessary. that the
twosucceeding sheets having pages 5 2 upper-
most must be folded thmun'h their center
margins in one direction and the next two
bheets having pages 4 1 uppermost must be

folded in the opposite direction to bring page
1on the outside. In the construction shown

~in the present case I acecomplish this by pro-

- viding two folding mechanisms arranged to

30

fold 5heets in opp051te directions, and com-
bine therewith a switch or sheet-director,
which operates to direct sheets alternately to

~ these folding mechanisms, so that two sheets
- will be taken by one foldmﬂ‘ mechanism and
folded 1n one direction, and then two sheets

by the second folding mechanism and folded

- in the opposite chrectmn

- able form, but preferably consistsof two fold-
'-ing-cy]inders M N, which are mounted in a
frame-work and geared together torun in uni-
son and receive motion from the impression-

cylinder C or some other suitable part of the

35

The folding mechanism may beof an y suit-

printing mechanism through the train of in-

40

ter medidte gears 28. These foldin g-cylinders

‘are each fumlshed with a set of grippers 1,
closed by a spring in the usual m

manner, .:md

. ~also with a rotating folding-blade 2, of the

50

duced speed.
- 55

construction shown a,nd deseubM n Letterq
45

Patent No. 171,196.
The folding devices may be so almnﬂ'ed as
to opel ate at anydesired mtemﬂ but the fold-
ing-cylinders will preferably be soarranged as

tofold their two successivesheets at equal in-

tervals by folding them at their alternate

revolations, thus 1educm0* the operations of
‘all the foldmfr devices one-half and permit-

ting them to operate at a correspondingly re-
This may be effected, as
shown, by removing one of the blades of the

_10tat1nﬂ‘ folder, so that the remaining blade
will on]y be in an operative position a,t each

second revolution of its eylinder, the folder

~ being constructed and operated as described
bo

in my United States Letters Patent No.

- 214,060, or the folder may be arranged in any

revolutions.

| as explained helemaftel

othersuitable manner for folding at alternate
The gripper-cams will be so

brought into and out of action as to cause the
grippers toco-operate with the folding-blades,
The foldmfr-c,ylm- | seriesof slowly-moving delwmy apes k.

0y
-It} I.

Now, it is obvious |

| of the folding-blades.

the same.
‘hereinasfermed of onecontinuousroll, the two
ends of which form the respective foldlnﬂ*--
| rolls, the rolls 42 51 being cut midway of theu |

| Versely to them.

slight dlstauce apart

-and revolve from each other at the top, the
_sheet'% as they issuefrom between the rollers
19 25, being directed to their respective cyl-

inders by a vibrating switeh or sheet-director

rated as follows: The cylinder M has on its

shaft a pinion 29, which drives a cam-wheel

50, of four times its size, this wheel being pro-

T'his switeh and the grippers 2 are oper-

FAS.

75

vided with cam-grooves 45 upon its olz)poslte |

sides for opelatmn the gripper-cams and

switch, respectively. The gripper-cams 32 are
mounted upon rock-shafts 33, from which ex-
tend arms 34, theends of w hich are connected
to rods 35, plomded with studs 10, which rest
in 0[)1)0&1116 sides of the groove 4 of the cam-
wheel 30, so that the“heel as it revolves, will
rock the gripper-cams in &nd out of actwn al-
tematoly, in accordance with the movement
The groove 5 in the
rear side of the wheel emblaees a stud 6, pro-
Jecting from the forked rod 7, the upper end
of which 1s jointed to an arm & on the shaft
9 of the switch. The shapeof the groove 5is
such thatit will cause theswitch 3 to d11 ecttwo
sheets in succession to each cylinder. The

cylinder M folds between two folding-rolls 36,

around which pass two series of ta,pes d e,
these tapes passing from the fOldlnﬂ'lfJHS
36 around the rolls 37
folding-rolls 39 to the stop 40, whence they

© diverge, the tapes d returning amund roll 41

directly to folding-rolls 36, and the tapes e
around rolls 42 43 44 to the same. The fold-
ing-cylinder N folds between a pair of fold-
ing-rolls 45, from which extend two series of
tapeb fg. These tapes J g pass from rolls 45
around rolls 46 47 inward over roll 48 to the
stop 49,whence they diverge, the tapes freturn-
Ing around roll 50 to the folding-rolls 45, and
the tapes g returning around volls 51 52 53 to
The folding-rolls 39 48 are shown

lengths to permit the 10115 390 48 to pass trans-
It will be understood, how-

3S and inward over the .

S0

QO
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ever, that the rolls 39 48 may be 111depenc1- :

ent; 10118, if preferred, in which case the rolls
42 51 may be continuous. The sheets from
cylinder M are folded between the folding-
rolis 39 by a vibrating folding-blade O of a

common construction, “whence | they pass into

the control of tapes J’u by which they are

carried downward fmmlolls oY) between rolls

54, extending centrally of the machine di-
rectly below rolls 89. The tapes i are a
series of short up-and-down tapes extending
only between the rolls 39 and 54. The ta,pes
1, however, extend around one of the rolls 54
and outward to the front side of the machine
over roll 55, carrying the sheet over another

pair of folding-rolls 56, between which the

sheet 1s folded by a \ﬂna,tmrr folding-blade

115

[20
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P and 1s laid by a ubratmﬂ* fly 57 upon a

The
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‘sceribed incconnection with the printing mech- |
anism.

This sheet is directed by the
3 to thecylinder N,as shown in Fig. 3, so that

o
=

ing the title or heading exposed across both
1ts sides.

chine on the rear side. The second sheet

will also be directed to and taken by the cyl-
inder N at its second revolution; but as the

single blade 2 of the cylinder is now turned
inward the sheet will now be folded, and as
the cam-groove 4 has inthe meantime rocked
the gripper-cam 32 out of operative position
the gripper 1 is not raised and the sheet is
not released, but carried around again, as
shown in Fig. 6. The cam-groove 5 willnow
have rocked the arm 8 so as to move the
switeh 3 to its opposite position, so that the
third sheet with pages 4 1 on its upper side

and with their heads to the front will be di-

rected to the c¢ylinder M, and as the gripper-

cam 4 and folding-blade of this-cylinder will

be in operative position, as will also the grip-
per-cam and folding-blade of the cylinder N,

3 2 are next the ceylinder and pages 1} ‘
| the fifth revolution. ' By

es 32 next to the cylinder
N with their heads toward the rear of the
machine, as deseribed, the sheet will be folded
between rolls 45 with pages 4 1 on the out--
side, and the 'sheet will be carried over the
folding-rolls 48 with page 1 facingdownward,
so that the sheet is folded Dbetween rolls
48 with page 1 on the outside. The sheet.
then passes underthe controlotf tapes m over
the folding-rolls 59, between which the sheet
will be folded by folding-blade R, thus leav-

: The sheet is then laid by fly 60 on
tapes n and delivered at the end of the ma-

- .

| pages 41 on the outside, and will pass tofold-

it e supposed that the first sheet as itissues |
from between rolls 19 25’ has pages 3 2 on:1ts |
upper side with their heads to the rear, as de- |

441,811

The fourth sheet will also be
directed to and taken by the cylinder M; but

| ing-rolls 39 with page 1 downward. As de-

at the fourth revolution the single blade will

| mot be in position to fold the sheet, nor will . =

the gripper-cam 32 be in position {o release -

it,: (see Fig. 3;) so it will be carried around to

enth revolution of the e¢ylinder simultane-

ously with the seventh sheet, which will have
been taken by the eylinder M, and so the op-
eration will continue to be repeated. |
In the organization shown in I'ig. 8 the
sheets are folded at equal intervals, as al-

Qo

95

105

ready described, and the deviees, though

somewhat changed in form, perform pre-
cisely the same funections-as in the previous
arrangement. The folding-cylinders M N re-
volve toward cach other at the top, and the
sheets are directed to their respective cylin-
ders by a vibrating guide or sheet-director
61, forined of two plates, between which the
sheets pass. The cylinder M has on its shaft
a pinion 62, which drives a wheel 63 of four
times its size, and this cam-wheel has a cam-

110

115

groove 64 formed in its side and so shaped
that by means of the forked rod 66, the stud

67 of which rests-in the cam-groove, and the

I20

rock-arm 68, fixed to the shaft 69 of the sheet-

guide 61, the guide is caused to oscillate and
deliver two sheets in succession to each cyl-
nder.
either revolving or stationary cams so shaped
as to caunse the grippers to properly co-oper-
ate with the rotating folding-blades 2, which
in this construction are -double-edged, as
shown, and are caused to operate only at al-
ternate revolutions of their c¢ylinders in the
manner shown and deseribedin United States

The grippers may be operated by

125

Letters Patent No. 191,494, The course of
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- turning over rolls 76 77 and the tapes ¢ over |
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inKFigs. 1to7.
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the tapes d e and J g in this construction is
changed so as to carry the sheets from eylm-
ders M N outward over folding-rolls 39 48, in-
stead of inward, as in the Constructmn shown
Thetapesdepass{fromtherolls
30 areund roll 70 outward to the %top 40 and
then diverge, the tapes d returning over rolls
71 72 and the tapeseoverrolls 73 74 to the fold-

ing-rolls, the course of the tapes 7 ¢ being sub-

stantlally the same, passing from rolls 45 over
roll 75, thence outward over the folding-rolls
48 to the stop 49 and diverging, the tape% f re-

rolls 78 79. The delivery mechanism beyond
the folding-rolls 39 48is the same asthat shown

and descl*lbed in connection with Fw*s 1to7.

On account of the direction in Whlbh the cyl-
inders revolve, the sheets having pages 3 2 on
their right- hand side as they issue from the
rolls 19 25 must be taken by the cylinder M

1n order that pages 4 1 may be folded on the

outside, and those having pages 4 1 on their
right-hand side must be taken by cylinder N,
reversing the order of taking sheets from
that shown and described in connection with
Figs. 1- to 7; but otherwise the order and

manner of taking and folding the sheetsand
the operation of the cylinders and vibrating

sheet-director are exactly the same as pre-
viously described.

The form-eylinder in printing mechanisms
of the class hereinbefore described is not
always made of such size that the forms cover
only one-half of its circumference. If the
paper to be printed is of small size, the forms
may.,cover only one-third or one-fourth of
the cylinder, in which case the number of
1mpression - eyiinders, and consequently the
number of successive impressions made by

each form at each revolution of ihe form-cyl-
inder, will be proportionately increased.

in
such case the sheet-directors and folding-cyl-
inders M N will be so operated that instead

of each cylinder taking two sheets in succes-

sion they will take three, four, or more suc-
cessive sheets, according to the number of
impression-cylinders. So also in some cases,
when the forms are numerous or of large size,
they may cover the entire surface of the form-
cylinder, in which case only a single impres-
sion-cylinder will be used for each side of

the web, and in such case the folding-cylin-

ders will take alternate sheets instead of al-

‘ternate pairs or series of sheets, so that in
all cases the sheets having their columns
headed 1n the same direction and having the

same matter upon their upper or outer sur-
faces will be taken by the same eylinder and
folded with the proper pages upon the ont-
side. |

W hile the printing and folding mechanism
has been described only in connection with
the production of an ordinary folio or four-
page newspaper, it will be understood that,
as fully set forth in my patent, No. 367,123,

above referred to, the printing mechanismn is
capacitated for avariety of produects, and the
folding mechanism may readily be arranged
so-as to properly deliver the other I}I‘OdHCtb
of the printing mechanism.

“'While I have shown and descubed only &

,smtrle form of folding mechanism and two

forms of means by which the sheets may be
delivered alternately to the folding mechan-
isms, it will be understood that any other
foldmn mechanisms arranged to fold in op-
posite directions may be uqed and that the
mechanism for directing the sheets to the cyl-
inders may be varied WldBl} by one skilled

bt B

70
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in the art without departing from my inven- Sc

tion.
- 'T'his anpllcatlon is a division of my appli-
cation No. 86,204, filed February 26, 1535,

W'hat I clmm ig——

. The combination, with a single ty pe or 83

f01 m cyiinder and a _‘plu1"":5.1J11t:5vr of impression-
cylinders and register-rolls arranged to print
both sides of a web from the same forms, of
web-severing mechanism,two folding mech-
anisms arranged to fold sheets in opposite
directions, and means for directing sheets al-

ternately to said folding mechanisms, sub-

stantially as described.
2. The combination, with a singie type or
form cylinder and a plurality of 1mpression-

cylinders and register-rolls arranged to print

both sides of a web from the same forms, ot
web-severing mechanism, two folding mech-
anisms arranged to fold the sheets 1n oppo-

site directions,and means for directing series
I of sheets alternately to said folding mech-

anisms, substantially as described.

3. The combination, with two folding mech-
anisms arranged to fold sheets in oppoque di-
rections, of a vibratory sheet-director from
which the folding mechanisms receive sheets

directly, and means for causing said director

to alternate between said meehamsme sub-
stantially as described.

4. The combination, with two folding 111':-(311-
anisms arranged to fold sheets in opposne di-
rections, of a vibratory sheet-director from

which the folding mechanisms receive sheets
i direetly, and means for causing said director

to present a plurality of sheets to said fold-
ing mechanisms alternately, S’le‘-ltdlltlauj as
descmbed

5. The combination, with two folding-¢ylin-
ders, of a vibratory sheet-director and means
for causing said director to alternate between
sald cylinders, Snbstm}tially as described.

6. The combination, with two folding-cylin-
ders of a vibratory 511eet director and means
for causing said director to present a plural-
ity of bheets tosaid eylindersalternately, sub-
stantially as described.

7. The combination, with two foldin g-cylin-

ders, of a vibratory sheet-director, means for

causing said director to altemate between
sald cvhnderq and means for operating the
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sheet-controlling devices of said cylind‘ers to

fold a sheet from both cylinders simultane-
ously, substantially as described.

8. 'I'he combination, with two folding-cylin-

ders, of a vibratory sheet-director, means for
causing said director to present a pluraht} of

sheets to said cylinders alternately, and means.

for actuating the sheet-controlling devices of

said eylinders to fold a sheet from both cyl- |

241,811

inders singly and: qmmltaneouely, substan- (o
tially as described.

In testimony w hereof I have hereunto set

my hand in the pressnce of two Subseubmﬂ
\1*’1’(11@58@8

| STEPHEN D. TUCKER.
~ VWithesses: | - -

O1TO L. RAABE,

D. CUNNINGHAM.
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