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fo all whom 4t mafy CONCETN.

e it known that 1. Craxnes
arew. of Battle Creek, i the county of Cal-
houn and State of Mmhlfnm have uﬂ.femed
certaln new and useful Impmvemults 1n
[Foliers; and 1 hereby declare that the fol-
lowing is 1 full, clear, and exact description
thue{}f e mwm‘-‘ bemn Imd to the accom-

1}11113111{1 drawings, which form part of this

hpu:mc:;ztlm;l

Ihis 1ventlon is an Improvement 111 mech-
antsm for folding new spapers, ana is es-
pectally designed for use 1 connection with
nigh speed rotary web-printing newspaper

Presses; fmd 13 ob]eu 15 to provide novel |

cucking devices for the rotary folding cyl-
inders of such folding mechanisms so that
they may be 0p@r1hd & muci higher
speed than ig considered pmctu.,able 1‘**1th the

ordinary rotary-folding mechanism, in which

the tucker- hlﬁﬂu% are o7 3&1‘@&{1 by tumblels

30

40
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The present invention in biief CLI}‘SIELS in

}ourmimw the tucker-blade shafis in rotata-

ble eccentric supports within the tolding eyl-
5. inder, and rotaiing the
-"*131110&31}; on their axes, In a direction con-

neker-bla ({95 con-

. cirection of rotation of the ¢ yi-
rotating the s hppmih n

trary to the
'illdt'*" and

zﬂf‘ﬂ |

.dl.-l_i‘

‘such txm@ relative to the rotation of the

cyiinder -that 28 & resultant of the orbital
movement of the tucker-blade shafts with
the cyiindery,—the axial rotation of these
lades on ﬂ‘*mr own shatis,—and the radial

moevement of the tucker-blade shafts caused

oy the votation of their e{,ce‘flh.:;(* De 1“111;_;%*—*
the edges of the tucker-blades will be weved

to and from the J.rst fold rolis and tuek the

paper therebetween in a comparatively easv

and wenﬂ? manner as {*mnmred with the.
vith- |

action of tnmbling tucke bluae“., atid 3
out any sudden j }m or reversal of movement
of any part so that such improved folding

Capparatus 18 ea :rahk, of t;pummw al very

high speed wi }wut tmjurious ponnding.

In the ;1((1‘}1!1]}.:1111,} ng drawings I have
shown several practical embodiments of the
invention, ¢I.31d will now dese vibe the s

description the essential ﬁa&turea mmbma-

tions and constructions of parts fm which

protection 13 desired,

In %md i nnuns_-i igure 1 is an end
view of a portion of & 1{)‘&11‘? folding mech-
mmm CAUIPLE d with mv uvention, Fig. 2
15 a longitudinal section ﬂlE‘l"a{}f on line 2—2,

saIne
and summarize in the claims m’*imunu this

B2
. Prrri- | tnﬁmg the action of the tucker-blades in

Figs. 3,4 and 5 are diagrams illus-

' the construction itlusty ated i ¥igs. 1 and 2.

|
|
1
|
]
i
i

| of the cnmtwumn mdm&ted in o, 1.

718 a lougitudinal section on line 7—7, Fig.
6. Fig. 8 i

.{msw{ﬁu Ej"“‘i'LHUCH{}H. the mmmli

- Ifig. 6 is an end view of a poﬂmn of the

m]aimﬂ inechanism bh@WHHﬁ" a8 niodification
Fig.

a aetdil view of an eccentric
race-way and gear which can be 11-,-.911 in the
folder “'h@w:{ m iigs, 6 and 7. Fig. 9 is a
sectional view on line 9—-9, I‘w 8. gs.
10 snd 11 are diagrams 1lhlstramm the ac-
tion of the tucker-blade. Tigs. 19 and 13
ATe QIAgTAMS ﬂiubtr;mtuw contours for the
eceentric-gear and race-ways,

Tn the r:?'mmmﬁs 1 designates me cut-
ting cylinder and 2 the cuﬁmg ana-folding
Cyh}‘(‘iﬂi" of a nmry folding machine, which

ﬂmde“ﬂ” may be jf_mmaieu a8 u.sual in a

frame of any suitable ¢ {mstmctmn parts of

which are .tzldtmtﬁd L B in the drawings.
This evlinder 1 is pm ided with the usa wal
cutting knife 1* and cylinder 2 with the

‘f"hion 25 eylinder 2 may also be provided
with the asual collecting pins, which bheing

well known need no dﬂf—‘*mmmm herain zmd

fha.r_..,bilen Gmli ted from the f_{mmﬂm for
- the purpose of clearna eSS,

rrom  the press Rnot
s A—A, to and be-

ihe paper coming
shown) 1s led from ra)

- l;..

‘i
L

tween the cutting and mlamw cylindevs 1

and 2, and is ddﬂfﬂf@d trom *Le Cv]mdor &
oefawem the folding rells B —B, which may
be journaled in hr ackets § attached to the
11 um@h FO ~

The paz[% s lms far Jes&erlbtd are alilke
in the several figures, and may . )f; of any
P o,ﬁh{m
navinge varticular reference to the mesns
for ﬂz)emimn ﬂm tucker- haé‘eq i the eyl-
inder 2. ~
- T'he Ughmlu 2 is provided with heads
98 q fwhm to u shaft oY fmrl these heads are
2} ovided with cireular openings 2¢ in which
are fitted ‘votatable di%ha 3 1 whieh are
journaled ﬂh shatts. 4* of the tucker-blades
4, two such blades being 1ndicated in the
drawings located at di lametrically opposite
points of the cylinder. The journals of
shafts 1% are eccentric to the centers of disks
8, which latter therefore form Whai‘ I shall
hwenmftex term eccentric-] DEAringes f-:u the
tucker-blade shafts. |

In the form illustrated in Kigs. 1 and 2

each shaft 4* extends through ifs eccentric

60
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frame F by bolts 5%, or 1n othar suitable | but also to the large eccentric internal gear. 70
manper, so.as to be held rigidly in place. | Its line of retraction and thrust is therefore
The shaft 4* extends beyond the pinion 4* | compelled to regard both of these elements
and its extremity. is rotatively engaged by | and can be perfectly radial to neither but
the end of an eccentric-strap 6, which strap | must follow a line determined by the two. -
embraces an eccentric 6 which 1s perforated | This results in a motion of the tucker shaft
for the passage of shaft 2* and is rigidly | which describes a complete small circle dur-
1astened to the frame F in any suitable | ing every revolution of the cylinder. That |
- manner, as by bolts 6?, so that said eccentric| is, the retraction and thrust of the shaft are
6 has no radial movement. I preferably use | along such lines that the curve thereof fol- 20
- an eccentric 6 and éccentric straps 6° at each | lows the track described by the bore of the ==
end of the cylinder 2, so.that the tucker- | eccentric bearing. = = L
blade shafts 4* will be kept in exact aline-'| By reference to. the diagrams Figs. 3, 4
ment with the shaft 2° and will not be sub- | and 5, the movement of the tucker-blades
jected to any torsional strain nor deflection. | can be readily followed. In ¥ig, 38 the g;
 The folding cylinder 2 has a longitudinal | lower blade 4 is shown in fully projected po-
slot 2° adjacent each shaft 4=, through which | sition, and just ready to withdraw from be-
slot the adjacent tucker-blade projects at | tween the rolls B—3; the dotted lines 5%

- the required time in order to tuck the papers | indicate the pitch of the teeth of internal
between the rolis B-——B. SR gear §; the dotted lines 4% indicate the path 90
The part N shown in Fig. 2 as fastened | circumscribed by. the. edge of each blade 4
to the hub of the right-hand eccentric 6 is a | rotating around its own axis 4 The dotted

pin-cam that is used to operate the impal- | lines 4% indicate the path traversed by the
ing pins which lead the sheet around the | edge of each tucker-blade during its orbital
cylinder, these impaling pins are well known | movement with the cylinder. It will be seen ¢

i

bearings 3 ani:llbeyond the ends of the cyl-

inder 2, and is provided on one end with a
pirion 4° which meshes with an interual
gear 5, which is located eccentric to the
cylinder shaft 2° and is fastened to the

~ and form no part of the present invention

drawings. - | o -
It should be noted that the pinions 4® are

40

45

and 'therefore are not 1llustrated in the

kept continually in mesh with the internal

il

053,286

blades will operate to thrust tﬁe papers from

the cylinder 2 to and between the folding

rolls B—B. The withdrawal and projec-
tion of the tucker-blade has relation not
only to the circumference of the cylinder

trom these diagrams that each blade is given

2 comparatively siow entrance, and slow -

withdrawal from, between ‘the rolls B—B.

In other words instead of depending upon

~the mere instant rotation of the blade upon

100

gear 5, and therefore as the cylinder 2 rve- | its own axis to effect the tucking operation
volves the tucker-blades 4 are carried around | I give the blade a slower rotation and sup-
in an orbital path at a speed equaling that plement its rotative movement by the action -
0f the rotation of the eylinder 2 at the same | of the eccentrics 3, thereby obtaining a com-
time each tucker blade is rotated on its own paratively slower and longer. stroke and 195
ax1s or shéft 4* by the engagement of pin- | more powerful and gentle action of the
10m8 4° with rack 5.. Preferably the pinions tucking-blades. As above explained, as the
4> have one-third as many. teeth as the rack | cylinder 2 revolves it will carry the tucker-
5 so that each tucker-blade 4 is rotated three ‘blades in an orbital path, and at the same
times on 1its own axis during each revolu- | fime the pinions 4* on the tucker - blade 110
tion of the cylinder2. ~ - . = shatts, being in mesh with the stationary -
- The eccentric-straps 6° are rotated around. | rack 5, will cause the tucker-blades to. ro-
the eccentric 6 by reason of their connection fate on their own axes; while the eccentries
- with the shafts 4%;-and the: eccentrics 6 are | 6 and straps 6° engaging shafts 4* will cause
so located that the straps are given a recip- | the eccentric bearings 3 to make one revolu- 1jx
rocating- movement during each revolution | tion in the cylinder 2 during one revolution .
of cylinder .2 -and this movement of the | of such cyiinder. The object of these eccen-
straps causes them to impart a slow rotary | tric bearings 3 is to adjust the centers of the
movement, to the eccentric bearings 8 of the’| tucker-blade shafts 4* and compensate for
tucker-blade shafts 42, the eccentric bearings | the varying positions of the centers of the 190

3 being caused to make one complete rota--
tion during each rotation of the cylinder 2. |
48 a resultant of this construction and ar-,
- rangement of: parts it -follows ‘that -each | Such -eccentric bearings 3 or their equiva-
‘tucker -blade 4 will have a slight radial | lents are important and essential to the suc- 125
movement 1n the cylinder 2 in addition to | cessful operation of my folder., - .
- 118 rotary wmovement and each tucker-blade |~ The axis of the tucker-blade-shaft and its
‘will be projected: through the adjacent slot | gear must, in order to retain proper mesh
 2° 1n the cylinder, a8 this slot ‘passes the | of the shaft gear and the large internal géar, .
rolls B—B. and sat. t_hls:“pqmt-the-.tuck,ej;-ﬁ | maintain a constant fized distance from the j3¢-

cylinder and internal gear 5, which it will'
be noted is set eccentric to the axis of.the
pylinder,:—se_e-_particula,rly Figs. 3,4 and 5. = .

W r.;
) #f
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centriaaty of the gear Is in one
centric straps, and 11 the other the ececentrie
riceway, gripping the end of the tucker-

chaft.

053,286

piich hine of said mternal gear. The cir-

cumierence of the large L}JIIHIQI does not

coincide with the circnmference of this lar op
mternal gear nor, mn%equenﬂy with s

pitch line, and any point trave f,lmn In o irie
ecirele with the IG‘J(}I‘. ing cvlmder does not’

maintain a fixed distance from the piteh

line of the eccentric pitch line of the in-

ternal gear. The center of the large geav iy
also not identical with the center of the
cylinder. Therefore the gear on the tucker-
shaft in order to mesh Lmlm with the large
gear must not only move i or out as the
ptich iine of the hrfre gear appr: oaclies or
recedes from the line of {h@ cylinder’s rota-
tlon but must alzo be so moved circumferen-
al]y of the eylinder
dial position relative to ths center
ineshing point of the large internal gea
To secure the motion deseribed and con-
stantly be in true position the tucker blade
shaft axis 1s mnmdl&l 1o deseribe o small
ﬂuvle, as indicated in Fig. 11 of the draw
mgs (and alse 1 other figures), the points
of which mmudn with ‘JUIHt which the
gear center {of the shaft gear) must oceupy
ha cy]mdel revolves. In regard tfo the
posnmm shown 1 Iig. 11 it is obvious
from the foregoing that the change of posi-
tion of the eccentric bearing begins only
when the eccentricity of the large gear be-
gins and must be completed when the ec-
centricity is again lost. Ther@_z}m a8 1ndi-
cated 1n Fig. 11 the total rotation of thel bear-
1ng 18 a,cwmph shed while the eylinder Is in
the lower part of i 1t remlué:mn and where
the eylinder circumference: and the gear are
mncentrm the bearing will, of course, main-
tyin a relatively atﬂtl{}llﬁi‘ y position, Figs,
3 and 4, which show a more extended ec-

an d

'cemucm, als0 C;imw 8 similarly extended

peried of retation of the eccentric bearing.
’lhc means employed to foree ths sccen vie
bearing -to-turn in exact time with the eec-
case the ec-

The straps, or raceways, are made
te follow exactly the path which the centor
of the shaft and gear must be in. Therefore

“as the cymlder revolves in the general direc-

i’u,u which the shaft and gear “must £ol How,
the straps or Iamwf@,}f% are steadily wﬂhnn‘

& presure on the shaft, which in turn forees

84

~ plest;
or eqmvalent G the eccentrics 6 and eccon-

bo

- 1e eccentric bearing, which is free to move,
;Q, turn and aliow the shaft to follow the d@-
termined line 94’ the strap or raceway. In
other words, it is the LOH"EIHRH(‘H of the ye-
volving cylinder and the guiding strap or
raceway- which campels th{J evveniuc Dear-
ing to turn, +

Tﬂe form descmbecl 1 conslder the s1m-
but in wme cases, as g substitute for

tric-straps 6%, I may use eccentric-cams or

] raceways,—one

; £res. 6 and 7
and straps 6%, [

4s to Keep 1n a {rue ra-

‘blades ab the rolls B——L

sticls umu{'ru{tiun 1= 1Hus-
trated 1 I 1gs. U and 7. As shown in said
n pldw of the cceentries 6
employ racewys 6" which
are fixedly attached to the frame K, eccen-
tric to the shaft 2° of the Lylmdm 2, and
are engaged by rollers 4™ on the outer ends
of the shafts 42 of the tucker blades. These

- eccentric race-ways cause the eccentric bear-

ings 3 to turn once for each revolution of
the cylinder 2, substantially in the same
manner and fw the same pur pose as the
eccentries 6 and str: apa 6% o1 m_, construction
above described. If these race-ways 6" be
made circular like the eccentric 6, the tucker-
blades 42 will huve émetdnUcle the move-

- ments indicated in diagrams I 1gs. 3, 4 and 5.

It will be noted that when the tucker-
blade 15 given as much projection between
rolis BmB as 1s indicated m Fig, 3 it will
also h{l %hg__Jh*ly projected bevond the pemph«
ery f the cylmdm 2 at the points 4¥; but
the ﬂlwh{, ;hI‘OJGLLI(JII of the blade at points
2 will be ¢ no practical disadvantage or
1*101}19}1 in the ordinary use oif the folders.
m’sz making the race-ways clli pum] o orbi-

tal this inciden{a] pm}mtm}. of the blades

at the ponts 4 or at any points, except

a;L the rolis 513, can ve ov eiu}me Thus

t the race-ways 6", Figs, 6 and 7, be made
of an « “J::l form as shown in }ﬂws 8 and 9,
the tucker-blades will only be p‘{)]{,i’jfﬂ’&*’l
through the eyvlinder slots 2¢ when at the

loﬁf@tﬂi(mt side of the ¢ viinder and adjacent

rolls B
As 311(1;(34('::" i Figs, 10 and 11 the up-
per half of the race-way 6" is made concen-
H“"{* to the axis of !;lle cyinder 2 and the
iower half of the race-way Ljefmiﬂ,r and
eccentric to the wlmdu“ and Hle nternal
gear & mstesd of being eircular is made to
correspond in contour ;.0 the =meutr1e race-

ways 6° as indicated at 5°, Figs. 8 and 9. By

using such a gear and Face- way i,he tud{m- ,

blades are ke pt within the cylinder except
whern ‘ihﬂ} approach the volls B—5, Wlmu
they will be projected. The path of the
tucker - blades in this construction is 111(11--
cated 10 the diagrams Figs. 10 and L? el
i this case the pmm% 4y m* "“mu e ine pe-
ripnery of the cylinder 2; but the same
amount of projection 1s r_gwen the tucker-

Ubviously by varying the contour of the
eccentric race-ways and of the internal gears

the time and instant of projection of the
_,tucker blades ¢
with preat mcety Diagran I*m 12 indr-

can be determined and varvied

cates how the internal gear and eccenirie
race-ways may be true (‘l]lp%ﬁf—:; and Kige, 13
indicates an oval shape for such gear and
race way. -

in mch case C;h(mrn the number of teoth
1 pinion 4* and gear 5 shonld be in lhe pro-

| portion of 1 {o 3. r’:-'r_ <ay 30 teeth 1 the

i
M
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pinion 4° to 90 teeth 1in the gear 5. In edch

- case the main object of the mventum-——-to wit

L2y

the obtaining of a smooth and perfectly |

running rotary mechanism for operating
the tucker-blades at a high rate of 5peed—-——

- .18 obtained.

LR

15

Having descr ibed my 1nvention what I
claim as new and desile to secure by Lut-
ters Patent is:

1. In a folding appamtus, the combmw-
tion of a ioldmg cylinder, eccentric bear-
ings therein, a tucker-blade journaled in said
be.:mnu% 111@:?1115 for rotating the blade on
its own axis during the rotation-of the cyl-
inder, and means’ for rotating the saxd bear-
ings during the rotation of the cylinder.

9. In combination a folding cy]mder ro-
‘tatable disks therein, a tucker-blade jour-

-naled eccentrically in said disks; means for

20

25

rotating the blade on its own axis, and
means for rotating the disks during the ro-
tation of the cylmde1 |

3. Tn a folding mechanism the combina-
tion of a folding LVlllldeI eccentric bearings
in the ends thereot means for rotating these
bearings once for each rotation of the cyl-

-inder, a tucker blade journaled in said bear-

20

85

49

1Ngs, 'and means for rotating. the blade in-
dependentl v of said bearmgs durmg the ro-
tation of the cylinder. -

4. In a folding mechanism the ¢ombina-
tion of .a folding cylinder, rotatable disks
journaled 1n the ends thereof, means for ro-
tating these disks once during each rotation
of the cyinder, a tucker blade" Journaled
eccentrically in said disks, and means for
rotating the blade on its own axis mdepend
ently of said disks during the rotation of the
cylinder.

5. In a folding apparatus the combmﬂ,-

tion of a f(}ldl"lﬁ‘ cvlinder, a tucker blade

 therein, means for mtatmg said blade on its

49D

333

60

66

own axis three times for each rotation of
the cylinder, ecceniric bearings for said
tucker blade in said cylinder, and means for
rotating the said eccentric bearings cnce for
each rotation of the cylinder.

6. In a rotary ioldel the combination of a

folding cylinder, eccentric bearings therein,
50

a . tucl{el -blade shaft mounted n '-'-md bear-
ings, a géar adjacent said cylinder, a pinton
on the tucker-blade slmft engaging sald gear,
and means for causing fﬂ,ld E(‘CGHUIL be u-

‘Ings to turn during the rotation ot the

cylinder.
7. In a rotarv folder the combmdmm of
a folding cylinder, eccentric bearings jour-

'-mﬂed therem a tuc ker-blade shaft mmmted
1 saud bt,amngs,, a fixed internal gear ad-

jacent said cylinder, a iplnl()n on the tucker-

blade shaft engaging said gear, and means | -

for rotating -the eccentric be‘u"mﬂ'% once for
each rotatlon of the cylinder.

8. The combination of a foldmg cylinder,

a shaft carrying a tucker-blade therein, a

A
R ”' o F

cylinder,

£k ' 953,286

oear ﬂd]’l(,ellt the cylinder, a pinion on thel

tucker-blade shaft meshing with said gear,

and eccenfric devices for moving the said

shiaft laterally in a small orbit’ during the
rotation of the cylinder.

a tucker-blade carrying shaft ther ein, rota-

table bearings for said shatt in the cylmder |

a gear ad]acmt the cylinder, a pinion on the
tucker-blade shaft, meshing with said gear,

means for moving 'the said shaft later lely ina

small orbit during the rotation of the cylin-

70
9. The combination of a foldmo' cylmdera.

75

der, and thereby causing said bearings to

tum during the revolution of the cylinder.

10. In a folder the combination ()f a fold-
g cylinder, a tucker-blade shaft therein,
bemmﬂ‘s for said shaft, a gear fixed ad-

on the tucker-blade shaft engaging the said

oear, and devices engaging the tucker blade.
_"slmft whereby the latter
small orbit and said bearings are shifted

during the rotation of the eylmder |
11. The combination of a slotted foldlnﬂ'

a tucker-blade shaft therein, am

internal gear fixed adjacent the cylmderg

1s moved in. a

80

Jacent one end of said whndez a pinlon

85

96

pinion on the tucker- blade shatt mecshmg

with said gear,
moving «aid shaft in a small orbit and shift-
Inge the blade toward and from the slot 1n
the cylinder during the rotation thereof.

12. 'Ihe combination of a folding cylm f
der, a tucker-blade shaft theiein, eccentric

bequnos for said shaft in the cyllndet' an
internal oear adjacent the cylinder, a pinion
on the tucker-blade shaft meshing with said
gear, eccentric devices for moving said shaft

latumlly in a small orbit during the rota-

tion of the cylinder, thereby causing. said
bearings to rotate dmmﬂ' the revolution of
the cy]mder

13. In a folder the combination of a fold-

mgr cvlmder a tucker-blade shaft therein,

and eccentric devices for

95.
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eccemrm bemmws for said shaft, an 111tern&l |

gear fixed fld]fu;(,nt one end of said cylinder,
a pinion on the tucker-blade shaft engaging

the said gear, and eccentric devices engag-

Ing the outer ends of the tucker-blade Sﬁaft

| wher eby the eccentric bearings are shifted
during the rotation of the cvhnder

14. In combination a folding cylinder,

disks journaled in said cylinder, a tucker-

110

115

blade shaft journaled eccentrically in said

disks, a gear adjacent one end of the cylin-
der, a pinion on the tucker-blade "ahﬂ.ft en-
gaging said gear, an eccentric device ad-
jacent the gear, and means whereby the
tucker-blade shaft is controlled by said ec-
centric and the disks thereby caused to turn
during the rotation of the cylinder.

disks. jotrndaled in said Lumdu a tucker-
blade shaft journaled eccentrlcmllv 1n said
disks, a gear adjacent one end of the cylin-
der, a pinion on the tucker-blade shaft en-

15. In combination a folding cylinder,
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gaging sald
ends of the cylinder, and means whereby the

tucker-blade shaft is controlled by said ec-

centrics and the disks thereby caused to turn

during the rotation of the cylinder, the
tucker-blade being rotated thrice on its own
axis during one rotation of the cylinder, and
the disks being caused to rotate once for each
rotation of the .cylinder.

16. In a folder, the combination of a fold-"

ing cylinder, disks journaled in said cylin-
der, a-tucker-blade shaft journaled eccen-
trically in said disks, an internal gear ad-
jacent the end of the cylinder, a pinion on
the tucker-blade shaft engaging said gear,
eccentrics fixed adjacent one end of the
cylinder, and eccentric straps connecting

the tucker-blade shaft +ith said eccentrics, |
whereby the disks.are caused to turn dur- |

ing the rotation of the cylinder.

ear, eccentrics adjacent the |
ing cylinder,

17. In a folder, the combination of a fold-

an internal gear adja-
cent the ends of the cylinder, a pinion on the
tucker-blade shaft engaging said gear, ec-

3

disks journaled in said cyln-
der, a tucker-blade shaft journaled eccen-
trically in said disks,

2
)

centrics adjacent one end of the cylinder,

‘and eccentric straps connecting the tucker-
blade shaft with said eccentrics, the tucker-

blade being rotated thrice on its own axis

_during one rotation of the cylinder and the
disks bein

caused to rotate once for each

rotation of the cylinder. _
In testimony that I claim the foregoing as
my own, I affix my signature in presence of

two witnesses.

- CHARLES H. PETTIGREW.

Witnesses: B |
Cuarres A. GGRAMES,
Trving K. STONE.
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