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UNITED STATES

PATENT OFFICE.

LUTHER C. CROWELL, OF BROOKLYN, ASSIGNOR, BY DIRECT AND MESNE
ASSIGNMENTS, TO ROBERT HOE, THEODORE 1. MEAD, AND CHARLES W.

CARPENTER, OF NEW YORK, N. Y.

FOLDING MECHANAISM. '

SPECIFICATION forming part of Letters Patent No. 505,817, dated October 3, 1893,
Application filed November 28,1892, Serial No,453,297, (No model.)

To all whom it may concern:

Be it known that I, LutHER C. CROWELL, a
citizen of the United States, residing at Brook-
Iyn, county of Kings, and Stateof New York,

5 have invented certain new and useful Im-
provements in Folding Mechanisms, fully de-
scribed and represented in the following speci-
fication and the accompanying drawings,
forming a part of the same.

This invention relates to that class of fold-
ing mechanisms which operate to impart a
longitudinal fold to material passing over or
through them on the run, and more particu-
larly to such-as are provided with a pair of
converging internal folding guides or. form-
ers, in passing over which the material has

_ its sides carried toward each otherso as to be
doubled or folded longitudinally. Longitudi-
nal folders of thisclass have been shown and
described in many of my prior Letters Pat-
ent. In such longitudinal folders adapted to
fold sheets, tapes have been used on the sides

. of the folder for advancing the sheets, sev-
eralseries of tapes being employed, and either

internal or external tapes or Series of external
tapes coacting withinternal plates.. Suchtape

‘folders are shown in my Patents Nos. 276,672,
281,619, and 331,280.- Such constructions,
however, have not been entirely satisfactory

in operation, as it ‘is difficult to secure and
maintain by stch tapes the proper tension at
all points of the sheet to. insure proper feed
and accurate folding, the construction re-
quires careful attention to secure the best
resuits, and theré 'is danger of offsetting, as |
it is found in practice that several series of
tapes engaging different parts of the sheet

are required. . b

The special object of the invention is to

4o "provide an improved longitudinal folder by

which the sheet may be fed positively and
with certainty and the requisite “ténsion at
all points of the sheet be secured and main-
tained at high rates of speed; and further to
provide a- construction by which the sheet
may be advanced and its folding 'secured by
tapes on the sides of the folder engagingonly
the margin of the sheet. . I attain these ob-
jects in accordance with the present inven-
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tion by combining with internal and exter-

nal tapesconverging from the internal guides
at the opposite sides of the folder and ar-
ranged to seize the opposite sides of thesheet
and bring them together to form the longi-
tudinal fold, pressing devices by which the sz
tapes are held pressed together to secure a
positive grip upon the sheet. I prefer to use
as the pressing devices series of rolls frie-
tionally driven by engagement with the tapes
and preferably made adjustable so as to se- 6o
cure the proper pressure between the tapes
at all points, but I may use pressure plates
or other suitable devices for securing the re-
quired pressure between the tapes.' It is
much preferable to use both internal and ex- 65
ternal rolls or plates pressing the tapes to-
gether from opposite sides, and such ‘a con-
struction in itself forms a part of my inven-
tion, but such devices may be used on only
one side of the tapes with good results. . 7o

My invention therefore consists broadly in
the combination with the converging inter-
nal guides of a longitudinal folder, of feed-
ing tapes on the sides of the folder held
pressed together by suitable devices so as to 735
secure the required grip for advancing the
sheet from the gnides with certainty, and in
various constructions and combinations of
parts, all of which will be fully described in
the following specification and pointed out in 8o
the claims. ., .,

For a full.understanding of my invention,

a detailed description of -a folder embodying
the same in its: preferred form, and a modifi-
cation thereof, will now be given in connec- 83
tion with the. aceompanying drawings form-
ing a part of this specification, in which—

Figure 1 is a side elevation of the folderin
the preferred form. Fig. 2 is a plan view
with the top plate removed. Fig. 3 is a ver- 90
tical section on the line 3 of Fig.1. Tig.4is
a plan view similar to Fig. 2, showing a modi-
fieation, and Fig. 5 s a section of the same
similar to Fig. 8.

Referring now particularly to Figs. 1 to 3, 93
it will be understood that frame A may.be of
any-suitable construction common in web
printing and other machines employing lon-
gitudinal folders of this class.

.B; C.are the internal gunides over which the roo
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- be understood that 1oy tnvention may be-ap-:
| ithe belt pulley 12 and beltsd at ‘exadtly the
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- stood that.any other suitable constructionfor:
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sides of the sheet are bént to form the fold,
these internal guides B, C being shown as
consisting of bars converging to the apex be-
tween a pair of rolls D forming the fold lay-
ing device or external guides, from which the

folded sheet passes to a pair of feeding rolls:
E, the sheets being held and guided between ;
the rolls D, E by cords ortapes #. The sheet .
is advanced to the folder by a pair of feed-’

ing rolls F 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 folder and mounted on the shaft of the-
lower feed roll F,-and -at their lower-ends by
a cross bar H carried by a vertically adjust-
able arm X on a bar 1 extending rearward !
under the folder and mounted in a bracket’

on the frane A, 50-a8'to be-adjustable longi-
tudinally, thus ‘securing ‘the proper position-
ing-of the guides B, C. Thefolder may be
left open &t the top, ‘only ‘the itternal guides

B, O being used,but a top plate L extending -
between ‘the ‘internal guides ds preferably :
| tapes thus ‘being driven.
'The constraction thus far deseribed is'that

used to-aid in supporting thesheet.

of longitudinal folders mow in eomimon use in
web printing and ‘other machines, but it will

plied to-dther similat «wonstructions.
Referring mow to ‘the partsin which:myin-

vention is embodied—on each side ‘of the
folder are two séts:of tapes a, b arranged ve- -

spectively insidte and outside-of the path of

the shest as ‘it ipasses over the Tfolder, these
tapes being mounted so that'theirengaging
sirfaces run in the proper ‘planeito advanee

the sheet from the folder, the angte ‘of ‘this
plane 'to the guides beingaccurately-adjusted

tokeepthe sheet taut and'tosecurethe proper

tension at-évery jpoint. “TheSe:tapesa,byare

‘preferably mounted ‘to-engage ‘the yuargin of -
the sheet-close ‘to the ‘edge,:80-as to hold “the
:corners ‘of thie'sheet down; ‘but it will be-un-.
derstood “that ‘this “position ‘may 'be waried
somewhat. ‘The external ‘tapes o are-carried
by belt pulleys 10 at their upper ends ‘next’
the internal :guides B, Cand by fold daying
rolls D at their lower ends, and the:internal
tapes D -arecarried by belt pulleys 11, 12 at’
thieir -upperand lowereuds respectively, the:
‘belt pulleys 10, T1 ‘being ‘placed ‘diredtly op-:
posite sach ‘other:and the belt pulleys I2+op-:
posite ‘to ‘the 'rells D, 5o a8 ‘to sectre aposi- :
tive grip between ‘the tapes:at 'the points at

which ‘the shedtis talken and ‘delivered,:and

to’hold the leading endiof thewheatds neaxly |
as possible tp to’the point where jtiis:deliv-:
"Thie belt pulleys:
10, 11, ‘12 ‘are shewn -as ‘mounted -on short:
‘ghufts 13 'carried by a plate 14 extending -
across the rear of the folder-and carried by :

-ered ‘between the rolls D,

brackets 15-on frame-A, but it will ‘be under-

‘mounting ‘these rolls:may be used.
In the plate 14:on‘each side of the ‘folder

and within each set of thebeltsa,bismount--
ed-a-stud 16, these studs carrying arms 17-

mounted loosely thereon so as to be adjust-
able circumferentially of the studs, and se-
cured in position by means of set screws.
Each of these arms 17 carries a rollerc, these
rollers being placed on opposite sides of the
portion of the belts ¢, b by which the sheet
is engaged, so that these rollers form press-
ing devices by which the belts are pressed
together, ‘so as to secure a positive grip upon
the sheets, thus insuring their proper feed
and accurate folding. By the adjustment of
the arms 17 upon the studs 16, it will be seen
that these rollers ¢ may be accurately posi-
tioned so.as to.secure just the required ten-
sion.

"The tapes ‘a,’b and fold laying rolls D may
be driven by any suitable means, but are
shown as gearwd s follows:~~The rolls & are
geared together wnd:driven :as usual,:and the
rolls D :are ‘driven from ‘one of ithe rolls E
through an intermediate 18:and a:gear 19-on
‘theshaft of oneof the rolls, and igears 20 by
'which the rolls D are geared together, the
The .roll D carry-
dnggenr 19,earrivs also:a third.gear 21, which
meshes with a gear 22 «on the shaftof belt

pulley 12, thess gears:Z1, 22 being so timed-

by ‘relative size @s itoisecure the movement of

‘satne rate ‘'of speedas the rolls D :and belts a
sand the belt pulleys 12 :are:geared together
by.gears23:soastoseeure thesamemovement
iof the other series of beltsb.

Amny suitdble feeding devices :may be used
for-geenring the properadvance of the lead-
‘ing end ‘of ‘the sheetover:the guides B, C, to
‘the tapes.q, . I prefer, however to use the
constructionshown, which I hvavefound forms
asimple and-efficient means For thispurpose
wgoacting waell “with 'the tapes ‘o, b. In this
«wonstruction a :stud 24 is mownted on each
:gide of the folder jast below the upper:ends
wof ‘the intemal ;guides .B, €, and these:studs
‘garry belt pulleys 25 and arms 26 adjustable
on thetuds, the:arm 26 carrying belt turn-
ing pulleys 27, So that by the mdjustment of
thesearms, the marginal tapes frunningover
‘theedges of the internal guides B,:C may be
adjusted o run ‘as‘desired. These mavginal
itapes:are led fromthe upper feeding roll F
iover the upperendsof the intermal ;gaides B,
¢, then around :the :guides and Wdownward
round the belt pulleys25,27, returning over
adjustable tousion :pulleys 28, i/mounted iin
arms 29 on bar 30 supported in:the frame at
ithe top of the folder. Between the nmarginal

tapesi,itwo -orimore tapes:y, twe beingshown -

in ‘thie 'pregent:case, are led from ‘the wupper
feod ol Fover theplate:l:on thetop of the
‘folder ito points about ‘oppesite the mpper
ends of theguides B, C and returned:-over-ad-
sjustable tension pulleys:81 on:arms:32:onbar
:30,ms"in ithie case of the tapes 7. .Itwill be

‘| wnderstood, however, that themmarginaltapes

f may ‘be ‘depended upon to advance the
sheets,.and the tapes'g be omitted, but the lat-
ter ‘are preferably used.
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‘While it is preferable that the internal and
external rollers ¢ should be placed cpposite
each other, as shown, as a more positive grip
by the tapes is secured, it will be understood
that these rollers may be staggered, if : de-
sired, that is, placed in different positions lon-
gitudinally of the belts so as not to be ex-
actly opposite each other. While it is pref-
erable to.use rolls as the pressing devices
other devices may be used for this purpose.
Thus a series of external or internal rollers
coacting with a continuous plate or a series

- of plates may be used, or external and inter:

15

20

- previously deseribed.

nal plates arranged to. press the tapes to-
gether.

‘In Figs. 4 and 51 have shown a construe-
tion in which plates are used for pressing the
tapestogether. Inthisconstruction thetapes
are pressed together by plates d placed in the
same position as therolls¢,in the construction
These plates d may
be supported in any suitable manner so as to

*. secure the proper pressure upon the tapes;

25

but are preferably mounted so that they may
be adjusted to and from each other, and in
the drawings I have shown asimple construc-
tion for “this purpose in which the plates ¢

- are carried by studs 1:mounted in sleeves 2

30

adjustable circumferentially on a bar 33, the
sleeves 2 being secured in- position on said
bar by set screws. The bar 33 is carried by
and adjustable in-ears 3.on the plate 14. By

- this construction, the plates may be readily
- adjusted so as to secure their proper position
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and the required pressure between them by
adjusting the sleeves 2 on the bar 33, only a
very slight adjustment being required. "The
plates are preferably made slightly convex
longitudinally so as to secure the proper ten-
sion between the belts at all points, it being
found in practice that this construction is
preferable. As the belts o do not extend to

the fold- laying rolls D, and the leading end.

of the sheet is not gripped after it has passed
the lower belt pulley 12, and béfore it is

gripped by the fold laying rolls D, it is pref-

erable to use a guide ¢ placed between the
pulleys 12 and rolls D andoperating toguide
the leading end of the sheet to the latter.
It will be understood, however that in place
of this guide, other devices, such as rolls co-
acting with the fold laying rolls D, may be
usedif preferred. ‘

The parts may be driven by any suitable
means, but are shown as driven from the rolls
E as follows:—The fold laying rolls D are
driven from one of the rolls K through an in-
termediate 34 and gears 85 on the “shafts of
therolls gearing them together, and the belt
pulleys 12 are driven from the other roll E
through a series of intermediates 36 and gears
37 on the shafts of the belt pulleys, the belt
pulleys 12 on opposite sides of the folder be-
1ng geared direetly together, and the parts
are so timed that exactly the same speed is
obtained on both sides of the folder. The
operation of this construction is substantially

the same as that previously described, and

no further description is necessary.’: - .
For securing the best results, it isineces-

sary that the pressing devices be placed both

internal and external of the tapes, as shown,-

80 as to press the tapes together from oppo-
site sides, this construction securing a more
positive grip upon the sheet, but the rolls or
plate on oneside.of thetapes may be omitted

70

75

and good resultssecured, and such a construe-- -

tion is within my invention, broadly consid-
ered. ‘ .

It will be-understood .that my invention is
not to be limited to the exactform orarrange-

ment of the devices shown, as these have:

been selected only as embodying my inven-
tion in its preferred form, and it - will be un-
derstood that modifications may be made
therein without departing from my invention:

While the c¢onstruction has been described:

as applied to folding sheets, it will be under-
stood that it is applicable alsc to associating
two or more sheets or webs led overthe oppo-
site sides of the folder, my improved eon-
struction being admirably adapted for this
use. - It will be understood, also, that a  slit-
ter, and other devicesin use with the present
longitudinal folders, are equally
to foldérs embodying my invention.
What I claim is— ‘ '
1. Inalongitudinal folder, the combination
with converging internal guides, of endless
tapes on the opposite sides of the folder con-=
verging from the internal guides, pressing de-
vices intermediate of the-tape pulleys :for

pressing said tapes together, and “means for.

advancing the sheet over the internal-guides
to the tapes, substantially as'described.:

2. In'alongitudinal folder, the combination
with converging internal guides, of ‘endless
tapes on the opposite sides of the folder con-
verging from the internal guides, adjustable
pressing devices intermediate of thetape pul-
leys for pressing said tapes together, and
means for advancing the sheet over theinter-
nal guides to the tapes, substantially as de-
scribed. ‘

3. Inalongitudinal folder, the combination
with converging internal guides and a fold
laying device, of endless tapes on the oppo-
site sides of the folder converging from the
internal guides to the fold laying device,
pressing devices intermediate of thetape pul-
leys for pressing said tapes together, and

applicable

85

go .

95
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120 -

means for advancing the sheet over the inter- -

nal guides to the tapes, substantially as de-
seribed. . :

4. Inalongitudinal folder, the combination
with converging internal guides, of endless
tapes on the opposite sides of the folder con-
verging from the internal guides, internaland
external pressing devices intermediate of the
tape pulleys for pressing said tapes together,
and means for advancing the sheet over the
internal guides to the tapes, substantially as
described. :

5. Inalongitudinalfolder, the combination

125

130
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with converging internal guides and a fold
laying device, of endless tapes on the oppo-
site sides of the folder converging from the
internal guides to the fold laying device, in-
ternal :and-external pressing devices interme-
diate of the tape pulleys for pressing-said.
tapes together, and means for .advancing the
sheet over the internal guides to the tapes,:
‘substantially as:described.

‘6. Tnalongitudinal folder,the:combination
‘with :converging internal-guides, of ‘endless.
tapes on the opposite sides of the folder con-!
verging from the :internal guides, pressure
rollers arranged:intermediate of the tapepul-
leys :for pressing said tapes together, and

means for-advancingithe sheet:iover theinter-.
nal .guides to the. tapes, substantially as de-
: |-of external tapes.a:carried by said fold lay- 6o

7. Inalongitudinalfolder,the .combination :
with converging internal-guides, of endless:

seribed.

tapes on ithe oppositesides of the folder:eon-

verging:from-theinternal guides, internal and .
external ;pressure rollersarranged intermedi-
ate of thetapepulleys for pressing:said tapes-

together,:and means for advancing ‘the sheet

over ihe internal ;guides :to ‘the ‘tapes, sub-:

stantially ‘as described.

‘8. In.alongitudinal folder,thecombination
with converging internal :guides, .of -endless
tapes on the opposite sides of ithe folder:con-
verging fromtheinternal guides,internal and
external pressure rollers arranged interme--
diate of ‘the tape pulleys and opposite each
-other for pressing .said tapes together, and:
means for advancing the :sheet over the in-
ternal :guides :to 'the tapes,:substantially.as
-described.

9. The combination with-converging inter-
nal:guides B;C.and fold laying rells:D, of in-
ternal :and external tapes a,:b converging:
from ithe guides B,-C tothe rolls D, internal |
and external pressure rollers ¢ pressing :said -

tapes together between the belt pulleys, and
means for advaneing the sheet over the in-
ternal guides to the tapes, substantially as 45
-deseribed.

10. The.combination with ‘the -converging
internal guides B,C:and feld laying Tolls D,
-of external tapes-a earried by:said fold lay-
ing rolls I :and converging thereto from the 5o
internal guides, internal tapes b -co-acting
with:said tapes « :and -converging from the
internal guidesto pulleys 12-adjacent to rolls
D, pressing «devices ¢ pressing said tapes to-
igether between their pulleys, -and ‘means for 55
-advancing ithe sheet over the internal.guides
to the tapes, substantially as described.

11. The combination with the converging
internal guides B, C:and fold laying rolls D,

ing rolls D and converging therete from the
internal guides, internal ‘tapes b :co-acting
with:said ‘tapes ¢ and converging from'the in-
ternal guides ito :pulleys 12 :adjacent to rolls
D, internal :and -external :pressure rollers c 63

_pressing said tapes together between their

pulleys,.and means for:advancingthe :sheet

over the internal :guides :to'the:tapes, sub- -
| stantially as-described.

12. The combination with converging in- 7o
ternal gunides B, ¢,.and fold laying rolls D, of
internal andexternal tapes a,:b-converging
from the guides B, Cito the wolls D,:studs 16
within :said tapes,.and sinternal -and -exter-
nal ;pressure rollers c-carried by-arms 17 ad- 75

justable :on said ;studs,:substantially -as de-

scribed.
In testimony whereof I have hereunto:set

| my hand in:the presence .of itwo:subseribing

‘witnesses.
LUTHER «¢. CROWELL.
“Witnesses:
THos. F. KEHOE,
C. J. SAWYER.




