(No Model.) - - ' b Sheeta—'—*éhéét- 1.
' L. C. CROWELL., o
POLDING MECHANISM,

- No. 402,760. - Patented Feb, 28, 1893,

'''''' \\\\\\\\\\\\\

lllll

rl

/e
i
/7

L)
.....

/F




(No Model.‘) | 5 Sheets—Sheet 2.

L. C. CROWELL.
 POLDING MECHANISM,

No. 492,760, I Patented Feb. 28, 1893,

-

/5
/0
&
S

FE |
i 22T
23
/5
/0

/5

T e
/

&,
1

/T

\“*

i
|
25
26 N N

N

H K.

NN\
R

THE NORRIS PETERS CO. PHOTC-LiTHO., WASHINGTON, D. €.




(No Model.) 5 Sheets—Sheet 3.

L. . CROWELL.
_ FOLDING MECHANISM. 1 _
- No. 402,760. - Patented Feb. 28, 1893.

l % S
I L
) S W, " |
,4{”:..-' - f/// } e
N NS NSRS
r o
.h-‘*ﬂ. ::
@ s
‘..i"'
T N
.Q*\ ’ "f \'QQ-\
} s
-
SN /
' -
|| A A
| NF
I % -ﬁ; H
*-,‘:-_n.‘!-,h..
l | g Ny
4 p
ll - r.""; ) i f.r
HIR BN
N 7 %,
I.Ii ™ '/-;} ‘&\f
ko ' W
L. % 74
I OO
ey T
11
P o -

> i
) IS S
i} 111
L sl DL
1\: . 1‘-._':-\%';\ - ""'“- *\

THE NORRIS PEVERS CO., FHOTO-LITHO., WASHINGTON, D. C.




(No Model.) ' | _ ’ | 5 Sheets—Sheet 4.
L. C. CROWELL. o |
. POLDING MECHANISM. | |

No. 492,760, 1 . ~Patented Feb. 28, 1893.
‘ R | 1= - ~ @
§ H M3 = —
= T Q = B
L g Q . % 323
;E AN &Q'

S
/5
¥ Alliilll
75
74
23
/2

- =
X T Esm %
RNV ELLY %
QA '
—b =
% A T

4

¥ VHE
\6 "'"% \'.i
RS o9
S )
' 2
e T
ry
SN S
N




(No Model.) . o | | ' 5.jsheets—-—Sheet 5.
- L. C. CROWELL,. o |
FOLDING MEGHANISM

No. 492,760. . Pa,tented Peb 28 1893

I
. r .
L L L1 1

m
b | !ir -H[I]"”L -
~ e

. '°\

whﬁ;‘\'
R
N
Lo,
— AT _,f"'"--"“‘"""*"'

""-."‘:'--. \W“H \\

\ =N |
el | N

k
ih! 25N
% =<
b
0 / RN
Al =] (T -
N e . = — )
/7 R
=% « |
N H{HHE |

THE NORRIS PETERS CO., PHOTO-LITHD,, WASHINGTON, D. E'..




"

_ UNITED STATES PATENT OFFIicE.,

LUTHER C. CROWELL, OF BROOKLYN, ASSIGNOR TO ROBERT HOE, STEPHEN
D. TUCKER, THEODORE H. MEAD, AND CHARLES W. CARPENTER, OF NEW
YORK, N. Y. o L R

FOLDING MECHANISM.

—

SPECIFICATION forming part of Letter: Patent No. 492,760, dated Feb'rﬁary 2"8, 1893. .
Application filed May 20, 1892, Serial No, 433,685, (No model,) |

To all whom it may concern.: | sheet together and form the longitudinal fold.
Be it known that I, LuTHER C. CROWELL, a | The feeding rollers may be arranged either
citizen of the United States, residing at Brook- | interior or exterior of the sheet and may co-
lyn, county of Kings, and State of New York, { act with a smooth plate or guide on the oppo-

5 have invented certain new and useful Im- | site side 6f the sheet to seize the paper, tha 55
provements in Folding Mechanism, fully de- | rollers being preferably rubber faced or rough-
scribed and represented in the following speci- ened In any suitable manner to secure the
fication and the accompanying drawings, | proper feed of the sheets. I secure greater
forming a part of the same. B certalnty, however, by the use of two sets of

o This invention relates to that class of fold- rollers, interior and exXterior of the sheet, 6o
ing mechanisms which operate to impart a | and I prefer to use this construction, the roll-

- longitudinal fold to material passing over or | ers in this case also being preferably rubber
through them on the run, and more particu- | faced or roughened. Both sets of the rollers

~ larly to such as are provided with a pair of | may be positively driven, but this is unnec-

15 converging internal folding guides or form- essary and I prefer to drive but one set posi- 65
ers in passing over which the material has its ‘tively, and the other set by friction there- -
sides carried toward each other so as to be | from, so that absolutely uniform speed of the
doubled or felded longitudinally. TLongitudi- | two sets of rollers 1s secured and the pressure
nal folders of this class are shown and de- | between the rollers may e varied readily by .

20 scribed 1n many of my prior Letters Patent. adjusting the frictionally driven rollers to-: 70
In such longitudinal folders adapted to fold | ward or from the positively driven rollers.

- sheets, tapes have previousiy been used for | The rollers may be arranged to advanece the
advancing the sheets over the folder, two se- leading edge of the sheet without guides, or
ries of tapes being employed or a series of ex- | exterior guides only may be used, but I pref-

25 ternal tapes co-acting with an internal plate. erably provide interior and exterior guides 7s

- Such tape folders are shown in my patents | between which the leading edge of the sheet

© Nos. 276,672, 281,619 and 331,280. The con- | is positively guided between the successive
struetion thus formed, however, is not entirely | palrs of rollers. o
satisfactory in operation, as it is difficult to My invention, therefore, consists broadly in

30 secure and maintain by tapes the proper ten- | the combination.with the converging internal 8¢
sion at all points of the sheet to assure its | guides of a longitudinal folder, of positively

~ proper feed and accurate folding, the con- driven feeding rollers arranged on the sides
struction is complicated and requires careful | of the folder and coacting with suitable de-
attention and frequent readjustment to se- | vices to advance.the sheet from the guides,

35 cure the best results, and there is danger of | and in various constructions and combina-~ 8
offsetting, as it is found in practice that the ! tions of parts, all of. which will be fully de- = .
desired certainty of action’is not secured by | seribed in the following specification and |
marginal tapes. .~ | pointed out in the claims. =~ =~ ,

The special object of the invention is to | . For a full understanding of my invention 4

40 provide an improved longitudinal folder by | detailed description of a constraction embody- go
‘which these objections may be avoided and | ing the same Inits preferred form and a modi-

~ sheets fed positively and with certainty and | fication thereof will now be given in connec-
the requisite tension at all points of the sheet | tion with the accompanying drawings form-
secured and maintained at high ratesof speed, | ing a part of this specification, in which— -

45 and I attain this object by the use of posi- Figure 1 is a sectional side elevation of a 0§
tively driven feeding rollers arranged to seize | folder of the preferred form with the exterior

the sheet at opposite sides and advance it guiding plate on one side removed to show
over the folder, these rollers converging from | the parts. Fig. 2 is a plan view with the top
the internal guides at opposite sides of the | plate removed. Iig. 3 is a vertical seétionon

5o folder so as to bring the opposite sides of the | the line 3 of Fig.1. Fig. 41s a reversed plan 1co

—
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of one side of the folder, one of the exterior
rollers being broken away. Fig. 5 is a detail
cross section on the line 5 of Fig. 3, looking
to the right. Fig. 6 is a partial section simi-
lar to Fig. 3, showing a modification. Fig. 7

is a detail cross section on the line 7 of Fig.

6, looking fo the right. -
‘Referring particularly to Figs. 1 to 5, it will
be understood that the frame A may be of

any suitable construction, as common in web |

printing and other machines employing lon-

_ gitudinal folders of this class.

"~ B, C arethe internal guides over which the

sides of the sheet are bent to form the fold,
‘these internal guides B, C being shown as

consisting of bars converging to the apex «
between a pair of rolls D forming the fold

 laying device or external guides and from

20
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which the folded sheet passes to a pair of
feeding rolls E. Thesheetisadvanced tothe

folder by a pair of feeding rolls K mounted

at the top of the folder. |
 The internal guides B, C are supported at

“their upper ends by a bar G extending across

the top of the folder -and mounted on the
shaft of the lower feed roll F, and at their

lower ends by a cross bar H earried by a ver- |

tically adjustable arm K on a bar I extending
rearward under the folder and mounted in a
bracket on the frame A, so as to be adjustable
longitudinally, thus securing the proper POsi-

tioning of the guides B, C. The folder may |

beleftopen at the top, only theinternal guides
B, C being used, but a top plate L extending
between the internal guides will preferably be

" used to aid in supporting the middle of the

- sheet.

The construction thus far described isthat

of longitudinal folders now in common use in

40

web printing and other machines, and it will

" be understood that my invention may be ap-
~ plied to other similar constructions. |

45
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Referring now to the partsin which my in-
vention is embodied, on each side of the folder
are two sets of rollersor pulleysa, b, arranged
respectively inside and outside of the path ot

the sheet as it passes over the folder, these |
terior guides ¢ are preferably added between

rollers being mounted so as to rotate in the
proper plane to advance the sheet over the
folder, and theangle of this plane to the guides
B, C, being accurately adjusted to keep the

sheet taut and secure the proper tension at
~every point.

These rollers a, b are mount-
ed so as to engage each other and thus ad-
vance the sheet between them, and are pret-
erably rubber faced or provided with surtaces
roughened in any suitable manner to give a

better hold upon the paper. The rollersa, b, |

are preferably mounted so as to engage the
margin of the sheets close to the edge, SO as
to hold the corners of the sheets down, but it
will be understood that this position may be

varied somewhat.

The interior rollers a are carried by short

shafts 10supported in bars 11 extending across.
the rear of the folderand motinted in stand-

ards 12 on the frame A. The exterior rollers

492,760

b are mounted in arms 13 sleeved on studs 14
carried by the bars 11 and held in adjusted
position on the studs by set screws, as shown,

or by any other suitable means, so that by ad-.
justment of the arms on the studs, the posi-

tion of the rollers b of each pair relatively to
rollers ¢ may be varied independently of the

other pairs to secure the proper pressure on
‘the sheets. |

A single set of interior rollers o may be used,
but I preferably provide a second series of
rollers «’, so that by moving the rollers b lon-

| gitudinally of their supporting studs 14, they
may be brought into position to engage one

70
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or the other of the sets of rollers a, @, the

folder thus being readily adjusted for folding

sheets of different widths, S

The rollers a, b and internal guides B, C
will operate to fold asheet without side guides,
but I prefer.to provide gnides for the leading
edge of the sheet as itis advanced by the roll-
ers a, b, these guides operating to insure the
proper advancement of the sheet to the fold
laying device, and especially to secure the
proper movement of the leading edge of the
sheet between one pair of rollers @, b and the
next.- These guides may be formed in any

suitable manner and only exterior guides be

employed, but preferably both interior and
‘exterior guides will be used. The exterior

ocuides may consist of plates extending from
the internal guides B, C downward to the
fold laying device and slotted for the en-
ogagement of the rollers a, b and the interior
guides may be formed in the same manner,
the sheet thus being fed downward between
two broad plates. It. is ' unnecessary, how-
ever, that these guides, especially the interior
ouides, should extend over more than a small
portion of the sheet and I prefer to use sub-

stantially the construction shown. In this
construction a single narrow interior guide ¢

on each sideof the folderis used, these guides

‘being carried by studs 15 mounted in the
cross bars 11, and the exterior guides consist
plates d adjacent to the rollersand co-act-

of
ing with the interior guides ¢. Narrow ex-

the guides d and the apex of the folder. The
ouides d are carried by brackets 16 adjust-

‘ably mounted on the studs 14 so that these

brackets may be ‘adjusted longitudinally of

the studs 14, and the guides d be simulta-
neously moved inside the rollers a” when the -

rollers b are shifted from the position shown

00O
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in Fig. 5 into position to engage the.inner

rollers a’ on the shafts 10.

Either one or both of the sets of rollers a;-

b may be driven positively but one of the

“sets is preferably driven positively and the
other by friction with the same, and I prefer
to drive the interior set of rollers a, as the

driving mechanism can thus besimplified and

“made more compact.

As shown the fold laying rolls D andl the
rollers a, b are driven from the feeding rolls

| E as follows: —The feeding rolls E are geared

125

[30
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together by gears 17 and one of them-carries

a gear 18 from which the fold laying rolls D
are driven through an intermediate 19 and
gear 20 on the rolls, the fold laying rollers

being geared together by gears 21. - The roll-

ers ¢ are driven from gear 18 through a sec-
ond intermediate 19 in addition to that pre-

~ viously described, gears 22 on shafts 10, and

1O

15

intermediates 23 connecting said gears so as
to drive all the rollers ¢ at a uniform rate of
speed. . R 3 T
- Any suitable feeding devices may be used
for securing the proper advance of the sheet
to the rollers g, b and bending it about the
internal guides B, C, so as to carry the lead-
ing edges into the grasp of the rollers a, b.
I prefer, however, to use the construction

shown, which I have found to form a simple

and efiicient means for this purpose, co-act-
ing well with the rollers a, 5. In this con-
struction a stud 24 is mounted on each side
of the folder just below the upper ends of the

- 1nterior guides B, C, these studs correspond-

30
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ing in position and means of support to the
studs 14 previously deseribed. 'These studs
24 carry belt pulleys 25 and arms 26 adjust-
able on the studs, these arms carrying belt
turning pulleys 27,s0 that by the adjustment
of these arms the marginal tapes f ranning
over the edges of the interior guides B, C
may be adjusted to run as desired. These
marginal tapes are led from the upper feed-
ing roll F over the .upper ends of the inter-
nal guides B, C, then around the guides and
downward around the belt pulleys 25, 27, re-

turning over adjustable tension pulleys 28
mounted in arms 29 on bar 30 supported in

the frame at the top of the folder. |
Between the marginal tapes 7, two or more

tapes g,two being shown in the present case,

are led from the upper feeding roll F over.the

plate L on the top of the folder to points about
opposite the upper ends of the guides B, C,

and returned over adjnstable tension pulleys

31 on arms 32 on bar 30, as in the case of the

tapes f. It will be understood that the folder
may be operated without the middle tapes g,
but they are preferably used to aid in feed-
ing the sheet. . . -
‘While I prefer to use two sets of feeding.
rollers interior and exterior of the sheet, as I
thus secure greater certainty of action, a con-

- struction employing but one set of rollers co-

55
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acting with a plate or similar device to seize

the sheet will be found to operate fairly well,

and such a construction is within my inven-
tion. Insuch a construction,the feeding roll-
ers may be placed either interior or exterior
of the sheet, but I prefer to use exterior roll-
ers with an interior plate, and I have illus-
trated such a construction in Figs. 6 and 7
which will now be described. The general

-construction of the folder shown in these fig-

ures 1s identical with that previously de-
scribed; and the same means are used for ad-
vancing the leading end of the sheet over the
internal guides to the feeding rollers, . The

single set of exterior feeding rollers % corre-
spond in position and means of mounting and

adjustment toward and from the path of the
sheet with the rollers b of the construction

previously described, being carried by sleeves
13 adjustably mounted on studs 14 carried by
bars 11. o
The feeding rollers & are driven positivel
from one of thefold laying rolls D as follows:—
The fold laying roll carries a gear 33 which
drives through two intermediates 36 a gear 34

carried by a sleeve 35 loose on the stud 14 ad-
Jacent to the roll D, and this sleeve 35 carries

a gear 37 which meshes with a gear 38 on the
shaft of the feeding roll %, which is carried
by arm 13 adjustable on stud 14 as in the con-

3

y 75
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struction previously described, so thatthe roll

h may be adjusted toward or from the path

of travel of the sheet without interfering with

the mesh of the gears, the proper feeding

pressure thus being secured. The next feed-

Ing roll & is driven from the gear 34 by simi-

lar gearing on its stud 14 and shaft through
an intermediate 39, and the upper feeding roll

h i3 driven from the intermediate 39 through

90

intermediates 40 and a gear and sleeve on the

stud 24 carrying belt pulley 25, except that-

the movement is transmitted from gear 37 on

the stud 24 to the gear 38 on the shaft of the .
feeding roll  through an intermediate 41 car-

95

ried by thearm13. Onlyoneside of thefolder

isshown, butit will be understood that the con-

struction of the opposite side is identical with
that shown,and thefeeding rollers Aon theo P-

TOO

posite side may be driven from the other fold

laying roll D by similar gearing, although I

prefer to carry the movement from one side

of the folder to the other from intermediate
39 by the series of intermediates 42, as shown.

In this construction the feeding rollers % co-

act with highly polished rigid plates ¢ sup-

I05

-ported firmly in position so as to sustain the |

feeding pressureof therollers 7. Theseplates r1o

v may extend over the whole width of the |

sheet or may consist of comparatively narrow
plates. I prefer, however, to use

and corresponding to the ordinary side plates
frequently used in longitudinal folders. The

plates ex-
tending substantially the width of the sheet;

15

plates © may be mounted and supported in

any suitable manner, but as shown they are
supported at their upper edges by being se-

cured to the internal guides B, C, the guide
| and plate being cut away so as to make the

120

exterior surfaces of the plate continuations

| of the guides. The plates are preferably sup-

ported also at their rear edges opposite the
rollers / so as to give a rigid support against
the feeding pressure, by brackets 43 mounted

125

in bars 11 similarly to brackets 15 of the con-

struction previously described.

- The feeding rollers A and pla,tes'@f may be

used without other guides, but I prefer to use

130

also exterior guides & adjacent to the rollers

h so as to insure the proper lead of the edge

of the paper between the rollers, these guides

kt consisting of narrow plates supported on
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brackets 44 carried adjustably by studs 14,
similarly to brackets 16 of the oonstruotron
previously deseribed. It will be seen that the
rollers h and guides  are thus longitudinally

adjustable on the studs 14, as in the case of

rollers b and guides d of the construction pre-
viously described, so that by moving the roll-
ers h and guides klongitudinally of the studs
14, the rollers may be brought into position
to engage the margins ot sheets of different
w1dths

While I have shown sets of three feeding

1ollers on each side of the folder, and thIS. |
number forms a convenient and efficient con- |

struction for longitudinal folders of the size
common.in newspaper printing machines, it
will be understood. that rollers of any suit-
able size or number may be used and this Wlll
va,ry with the size of the folder..

Tt willbefound thatmy mveotwn provules a2

very simple, efficient, and durable longitudi-

‘nal folder; capable of folding either a smn*le

sheet or two or more sheets with. oertemty‘ at
a very high rate of speed, the proper tension
upon. the sheet or sheets at every point being

readily. secured by the adjustment: of the

cuides:B, C relatively to the feeding rollers,
and all danﬂ'er of offsetting being svmded as
the rollers need engage only the unprinted
margin of the sheet.  While the construction

has - been described as applied to folding

sheets, it will be understood that it is appli-
cable also to associating two or more sheets
or webs. led.over -the opposn:e gsides. of the
folder, . my improved construction. being ad-
mlrebly adapted for this use. It will be un-
derstood also thataslitter, and other devices

~ in use with the present lonn*1tud1nal folders,

40

45

50

55

are equally applicable to folders embodymﬂ‘
my invention. |

What I-claim 18—

1. In a longitudinal folder,the combination
with converging internal ﬂ*uldes, of feeding
rollers on the opposlte sides of the folder con-
verging from the internal ouides, means co-
acting ‘with said rollers to form feeding de-
vices “and means for advancing the leading
end of the sheet.over the guides to the feedmw
rollers, substantially as deseribed.

2. In alongitudinal folder,the combination
with converging internal gmdes of feeding
rollers on the opposﬂ;e sides of the folder con-

verging from the internal guides, means co-

acting w1th said rollers to form feeding de-
vices gmdes for directing the leading end of

‘the sheet between the successive 1ollers and

means for advancing the leading end of the
sheet over the converging gmdes to the feed-

 ing rollers, substantially as described.

6o

3. Ina lOIlﬂ‘ltlldlIldl folder,the combination
with converging internal guldes of feeding
rollers on the oppos1te sides of the folder con-
verging from the internal guides, rollers co-
acting therewith to advance the sheet, and
means for advancing the leading end of the
sheet over the guides to the feedmw rollers,
substantially as deseribed.

492,760

4. In a longitudinal folder, the combination .

| with converging internal *':r-"mdes:,r of feeding

rollers on the oppos1te sides of the foldercon-
verging from the internal guides, frictionally

d11ven rollers co-acting with said feeding

rollers to advance the sheet, and means for
advancing the leedmﬂ' end oE the sheet over
the n'uldes tothe feedmg rollers, substantially

| as descrlbed

5. In alongitudinalfolder, the combination
with converging internal ﬂ*u1des and a fold
laying devme, of feeding rollers on the oppo-

‘site.sides of the folder-converging -frem the

internal gmdes to the fold ld,vmtr device,
means coacting with. said rollers to form feed-
ing devices and means for advancing the lead-
ing end of the sheet overthe guides to the feed-
ing rollers, substantially as described..

6 In a longitudinal felder, the combination
with converging internal gmdes of feeding
rollers on the oppositesides of the folder con-
verging from the internal guides, means co-

'eetmﬂ* W1th said rollers to form feeding de-
vices and marginal tapes advancing the lesd-

75
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ing end of the sheet over the crmdes to the

hfeedmﬂ' rollers, substantially as described.

7. In elonmtudmel folder, the combination
with converging internal ﬂ‘mdes B, C, of 1in-

terior and exterior feedmn* rollers a, b on the
opposﬂ:e sides of the folder means for driv-
ing said rollers, external. gmdes d and means
-for advancing the sheet over the guides B C

to the rollers substantially as deseribed.

95

| gele

S. The oomblnstwn with: converging inter-

nal guides B, C, of interior and exterior feed-
ing rollers a, b on the opposite sides of the

folder means for driving one. series of said

rollers positively, external onides d and means
for advancing the sheet over the guides B, C
to the 1ollers, substantially as desor1bed .

9. The combination with converging inter-

‘nal guides B, C, of interior and exterior feed-

ing rollers a, b on the opposite sides of the
folder means for driving said rollers, internal

105

11O

and external cuides ¢, d and means for ad-

vancing the sheet over the guides B, C to the
rollers, substsntmlly as described.

10. Thecombination with converging inter-
nal guides B, C, of interior feeding rollers a,

o' and exterior rollers b edgtlstsble into pos1—

tion to co-act with either of said rollers a, a’,
substantially as described.

'11. The combination with eom'ergmcr inter-
nal gnides B, C, of sha,fts 10 earrying interior

.feedmg rollels a, o', means for driving said

shafts, studs 14, and exterior rollers "b ad-
justable on ssrd studs to co-act with either of
se,ld rollers a, o/, substantially as described.

. The oomblnatlon with converging inter-
na,l n'uldes B, C, of shafts 10 carrying rollels
a, means for drwm osaid shafts, studs 14, and
rollers b carried by arms 13 adjustable on said
studs to vary the feeding pressure, substan-
tmlly as described.

115
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130

-13. The combination with converging 1nter- |

nel guides B, C, of interior and exterlor feed-
ing rollers a, b, and marginal tapes f bend-
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ing the sheet about the gnides B, C and ad-

vancing the leading end of the sheet to the

feeding rollers, substantially as described.
14. The combination with converging inter-

5 nal guides B, C, of interior and exterior feed- |

ing rollers a, b, top plate L, marginal tapes
J extending over the guides B, C, and ‘cen-
tral tapes g co-acting with said plate L, sub-
stantially as described. o

|

In testimony whereof I have hereunto set ro

my hand in the presence of two subseribing
witnesses. -

LUTHER C. CROWELL. -

Witnesses:
THOS. F. KEHOE,
C. J. SAWYER.
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