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UNITED STATES

PaTENT OFFICE.

EDWARD P. SHELDON, OF BROOKLYN, ASSIGNOR, BY DIRECT AND MESNE
ASSIGNMENTS, TO ROBERT HOE, THEODORE H. MEAD, AND CHARLES
W. CARPENTER, OF NEW YORK, N. Y. '

FOLDING MECHANISM.

SPECIFICATION forming part of Letters Patent No. 505,855, dated October 3,1893.
Application filed November 14,1892, Serial No, 451,869, (No model.)

To all whom it may concern:

Be it known that I, EDWARD P. SHELDON,
a citizen of the United States, residing at
Brooklyn, county of Kings, and State of New
York, have invented certain new and useful
Improvements in Folding Mechanisms, fully
described and represented in the following
specification 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 other so as to
be doubled or folded longitudinally. Insuch
longitudinal folders adapted to fold sheets,
tapes have commonly been used for advanc-
ing the sheets over the guides, series of in-
ternal and external tapes being employed, or
a series of external tapes coacting with anin-
ternal plate. Such tape folders are shown in
Patents Nos. 276,672, 281,619, and 331,280.
The construection thus formed, however, is not
entirely satisfactory in operation, as it is dif-
ficult to secure and maintain by tapes the
proper tension at all points of the sheet to
insure its proper feed and accurate folding,
the construction requnires-careful attention
and frequent readjustment to secure the best
results, and there is danger of offset, as the
desired certainty of action cannot be secured
by marginal tapes alone.

The special object of this invention is to
provide an improved longitudinal folder by
which these objections may be avoided, and
sheets fed positively and with certainty, and
the requisite tension at all points of the sheet
secured and maintained at high rates of speed,
and I attain this object by the use of grip-
pers by which the sheet is seized at opposite
sides and advanced positively over the folder,
these grippers being moved in paths converg-
ing from the internal guides at-opposite sides
of the folder,so as to bring the opposite sides
of the sheet together to form a longitudinal
fold.

The grippers may be of any suitable-

construction, and any suitable means may be
used for moving the grippers in their con-
verging paths, and for closing and opening
the grippers to grip and release the sheets. 1
prefer, however, to mount the grippers on
endless conveying belts running in converg-
ing paths at opposite sides of the folder, and
toactuate thegrippersby a cam acting against
spring pressure. The cam may actnate the
grippers in either direction, but I preferably
open the grippers by a fixed cam with which
a member controlling the grippers is brought
in contact at the proper time during the move-
ment of the belts, and close the grippers by
spring action upon their release by the cam,
and in order to shorten the cams, separate
cams are preferably used at the points of re-
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ceipt and delivery of the sheet, so that the-

grippers are closed by spring pressure except
as they are opened for this purpose, although
it will be understood that the action of the
grippers between these points is not essen-
tial, so long as the grippers are open at the
proper time to receive the sheet, then close
and grip the sheet, and again open at the
proper time to deliver the sheets.

For a full understanding of my invention
a detailed description of a construction em-
bodying the same in its preferred form, and

‘a modification thereof, will now be given in

connection with the.accompanying drawings

Torming a part of this specification, in which—

Figure 1 is a side elevation of a folder of
the preferred form embodying my invention,
the grippers being shown open to receive a
sheet. Iig. 2isa plan view with the top plate
removed. Fig.31is a broken plan view show-
ing the position of the paper and grippers as
thesheetis seized. Fig. 4 1is a vertical section
on the line 4 of Fig.1. Figs. 5 and 6 are en-
larged front views showing in detail the op-
eration of opening the grippers to receive the
paper, the grippers being shown in different
positions. Figs. 7 and 8 are plan views cor-
responding respectively to Figs. 5 -and 6.
Figs. 9,10 and 11 are detail cross sections on
respectively the lines 9, 10 and 11 of Figs. 5
and 6. Fig. 12 is a broken plan view show-
ing a modification. Fig.131s a section of the
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same similar to Fig. 4, and Figs. 14 and 15
are cross sections on the lines 14 and 15 of
Figs. 12 and 13. i

Referring to Figs.1 to 11, it will be under-
stood that the frame A may be of any suit-
able construction as common in web printing
and other machines employing longitudinal
folders of this class.

B, C are the internal guides over which the
sides of the sheet S are bent 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,and from which
the folded sheet is guided to a pair of feed-
ing rolls E by converging cords or tapes .
The sheet is advanced to the folder by a pair
of feeding rolls F mounted at the top of the
folder. The internal guides B, C are sup-
ported at their upper ends by a bar G extend-
ing across the top of the folder,and mounted
on the shaft of the lower feed roll I, and at
their lower ends by a cross bar II carried by
an arm K pivoted on a bar I extending rear-
ward under the folder, and mounted in a
bracket on the frame A, so as to be adjust-
able longitudinally, thus securing the proper
positioning of the guides B, C. The folder
may be left open at the top, only the internal
guides B, C being used, but a top plate L ex-
tending between the internal guides will pref-
erably be used to aid in supporting the mid-
dle of the sheet.

The construction thus far described is that
of longitudinal folders now in common use in

~~..printing and other machines, but it will be

understood that my invention may be applied
to other similar construections.

Referring now to the partsin which my in-
vention isembodied, on each side of the folder
is an endless belt a. These belts are ar-
ranged so as to converge at the fold laying
device, and are preferably mounted so as to
engage the margin of the sheets close to the
edge. Each belt ecarries a gripper barranged
to grip the paper against the belt or a plate
thereon by which the gripper is supported, so
as to hold the sheet and advance it with the
belt and not engage the printing portion of
the sheet, the grippers engaging the sheet at
the corner formed by the head and side mar-
gins, but it will be understood that this posi-
tion may be varied somewhat. The belts a.

are carried at their upper ends by large belt .

rolls or pulleys 10 supported in brackets 11
on the frame A, and at their lower ends are
carried by belt rolls 12 on the inner ends of
the shafts of the fold laying rolls D. In or-
der to secure absolute uniformity-of move-
ment and prevent slip, the belt rolls or pul-

leys. 10, 12 are preferably provided with

grooves or depressions, and the belts a carry
a series of projections on their inner surfaces

. which run in said grooves or depressions, so

65

that the belts are thus positively driven by
the rolls. The grippers b may be constructed
and secured to the belts in any suitable man-

505,855

ner, and any suitable means may be used for
opening and closing the grippers. - As shown,
the gripper b consists of a small plate piv-

jo

oted in a larger plate 13 secured upon the -

face of the belt in any suitable manner. The
gripper is closed to seize the sheet by spring
pressure, and is opened against the spring
pressure by a cam, and for this purpose a
coiled spring 1 is used pressing the gripper
b normally against its supporting plate 13
upon the belt, and the gripper is provided
with an arm 2 by which it may be rocked
against the tension of spring 1 and opened.
For the purpose of thusopening the grippers
to receive the sheets, there is placed opposite
each of the belt rolls or pulleys 10 a cam ¢
by whieh the grippers b are operated through
the arms 2, so as to open them at the re-
quired time, and hold them open until the
sheet is in position to beseized. Thesecams
¢, as shown in the drawings, are so shaped
and positioned that the arm 2 is engaged on
the under face of the cam as it is carried up-
ward around the pulley 10, and thus par-
tially opened, then passes from the under
face of the cam to the side face on the in-
cline 14, and then runs around upon the side
face of the cam and is held open until it
passes off the cam at the time the sheet is to
be seized, the converging guides B, C, being
cut away, as shown, so as to allow the open
grippers to pass them in the proper position.
It is necessary, also, that the grippers should
be opened as they reach therolls D to release
the sheet as the fold is completed, and for
this purpose cams d similar in construction
and operation to the cams ¢ are used, these
cams engaging the arms 2 of the grippers b
asthe grippers approach the rolls D and hold-
ing the grippers open until they have passed
to the under side'of the belt pulleys 12, when
they are released by the cams and the grip-
pers are closed by the springs 1.

To secure a positive feed of the sheets as
they are released by the grippers b, I employ
feeding rolls 15 mounted in position so that
the sheets are gripped by them and the rolls
D just before the sheets are released by the
grippers, these rolls 15 being carried by arms
16 supported on a bracket 17 carried by a rod
18 mounted in the frame A, the parts being
so constructed and arranged that the rolls 15
may be adjusted so as to secure their proper
position and the requisite pressure upon the
rolls D.

The belts @ and parts co-operating there-
with to complete the fold may be driven in
any suitable manner. Asshown,these parts
-are driven from gear 19 on the shaft of one

of the rolls K, this gear driving a large inter-

mediate 20 placed between pulleys 10, 12 by
small intermediates 21, and the large inter-
mediate 20 driving pulleys 10, 12 through
gears 22, 23 on their respective shafts. The

pulleys 12 and rolis D are geared together by
gears 24, and movement is transmitted from
one gide of the folder to the other by gear 25
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on the shaft of the roll D corresponding to
gear 23 and meshing with an intermediate 26

corresponding to intermediate 20, and from.

which gear 27 on the shaft of the other belt
pulley 10 is driven.

Any suitable feeding devices may be used
for securing the proper advance of the sheet
over the top plate of the folder, and bending
it about the internal guides B, C so as to carry
the leading edges into position to be seized
by the grippers b. I prefer, however, to use
the construction shown, which I have found

to form a simple and efficient means for this

purpose co-acting well with the grippers. In
this construection, a stud 28 is mounted on
each side of the folder just below the upper
ends of the internal guides B, C, and these
studs 28 carry belt pulleys 29 and arms 30
adjustable on the shafts-of these pulleys.
These arms 30 carry belt turning pulleys 31
so that by the adjustment of these arms the
marginal. tapes f running over the edges of
the internal guides B, C may be adjusted to
run as desired. These marginal tapes are led
from the upper feed roll F overthe upper end
of the internal guides B, C, then around the
guides and downward around the belt pulleys
29, 31, returning over adjustable tension pul-
leys 32 mounted in arms 33.on bar 34 supported
in the frame. At the top of the folder be-
tween the marginal tapes f, two or more tapes
g, two being shown in the present case, are
led from the upper feed roll F over the plate
L on the top of the folder, to points about op-
posite the upper ends of the guides B, C and
returned over adjustable tension pulleys 32
on arms 33 on bar 34, 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 feeding
the sheet. : ;

The operation of the construction will be
understood from a brief deseription in con-
nection with the drawings.

The sheet to be folded is advanced over the
folder by the feed rolls F and tapes f; g, and
the leading edge is bent around the internal
guides B, C by the tapes f into position to be
seized by the grippers b. Asthe leading edge
of the paper reaches the position shown in
Fig. 3, the arms 2 of the grippers b pass off
the ends of the cams ¢ and the grippers are
closed by spring pressure so as to seize the
sheet on each side at the leading end and
preferably on the margin, as in the construc-
tion shown. Theside marginsof theleading

ends of the sheet are then carried positively

" downward to the fold layingrolls by the grip-
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pers.b, and as the leading end of the sheet is

brought into position to be grasped by the
rolls 15 co-acting with the rolls D, the arms-

2 of the grippers b engage the cams d, and
the grippers are opened to release the sheet.
The sheet is then carried onward by the rolls
15, D, and by the cords x to the feed rolls F,
and the fold thus completed, while the grip-
pers b are carried about the lower belt rolls

Simultaneously.

12, and returned to position for seizing an--

other sheet. It will be seen that one of the

grippers b is placed a little behind the other,

so0 that they will not engage in passing about
the pulleys 12, and that the cams ¢, d are so
shaped that they seize and release the sheet
It will be seen that the
length of the belts 5 in the construction shown
is twice that of ‘a sheet, so that it is obvious
that the belts might deliver two sheets at
each complete belt movement by adding an-
other gripper b to each belt, the two grippers

'on each Dbelt belt being arranged in proper
‘position to take successive sheets.

It will be
understood also that it is not material that
the belts be only twice the length of the sheets,
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as shown, and that longer belts may be used -

carrying more grippers. if desired, but the
construction shown employing one or two
grippers on each belt will be found efficient.

While I prefer to use endless belts as the
means for earrying the grippers, as this forms
a very simple and efficient construetion, it is
obvious that the grippers may be mounted and
carried by any other suitable means securing
the proper movement. Thus in Figs. 12 to
15, 1 have shown a construction in which the
grippers b instead of being carried by Lelts-
are mounted and actuated so as toreciprocate
between the points of receipt and delivery of
the sheets, the grippers being as shown car-
ried by oscillating arms actuated by cams,
although it will be understood that any other
suitable means may be employed for recipro-
cating the grippers. The general construc-
tion of the folder and feeding devices co-op-
erating with the grippers may be substan-
tially the same as in the construction pre-
viously described, and is thus shown, and the
same letters of reference will be applied to
corresponding parts. The grippers b are of
the same construction as previouslydescribed,
but the plates 13 instead of being attached to

‘belts are secured to and carried by carriers

35, mounted to slide in grooved. guides & car-
ried by brackets 36 on the frame of the ma-

_chine, these guides converging from the in-

ternal guides B, C, on opposite sides of the
folder to the rolls D, 15, previously described.
These carriers 35 are carried by extensible
arms 37 mounted on short rock shafts 38,

‘which are actuated to reciprocate the arms

between the points of receipt and delivery of
the sheets by crank arms 39, and connecting -
rods 40 provided with bowls running on camn -
grooves ¢ on opposite sides of a cam disk M
carried by a shaft 41. It will be seen that
the length of the extensible arms 37 varies
with their movement, so that the speed of the
grippers would vary correspondingly, but a
movement of uniform speed is secured for
the grippers by the construction of the cam
grooves 7, which are arranged to compensate
for the variationsin the length of the arms 37.
The grippers b are spring pressed and thas
normally closed and are opened as follows:i—
Cams % are provided on opposite sides of the -
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folder engaging the arms 2 on the grippers b,
these cams k having a straight portion ex-
tending substantially through the length of
movement of the grippers and above and be-
low which the arms 2 travel, the grippers be-
ing opened against the spring pressure when
the arms are moving on the lower surfaces,
and closed by spring pressure when released
to permit them to be thrown to and travel
upon the opposite or upper surfaces. The
cams k are cut away at opposite ends to pro-
vide openings through which the armns 2 may
pass, and spring pressed switches 4 are pro-
vided at the opposite ends for guiding the
arms to the opposite sides of the cams 7.
Adjacent to the rolls D, 15, the cams k are
provided with vertically inclined portions 5
arranged to engage the arms 2 of the grip-
pers and force them downward against the
spring pressure so as to open the grippers for
the delivery of the sheets to the rolls 15, 16,
these cam surfaces 5 being of sufficientlength
and of suitable construction to force the arms
2 downward until they have passed the point
of the lower switches 4 and allow the latter
to be returned to the upper side of the arms

2.y the spring pressure.
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ATI the parts are shown as driven from the
shaft 41, which carries a large gear 43, driv-
ing the rolls E through an intermediate 44
and the rolls D are driven from the rolls E
through an intermediate 45. It will be un-
derstood, however, that any other suitable

driving mechanism maybe used. The oper-’

ation of this construction will be understood
from a brief description in connection with
the drawings, it being understood that the
sheets are advanced to the grippers and de-
livered therefrom in the same manner as pre-
viously described, and that the operation of
the grippers in respect to the time of receipt
and delivery of the sheets is the same. Only
a description of the special method of carry-
ing and operating the grippers, therefore,
need be given. With the parts in the posi-
tion shown in Fig. 18, just before receiving a
sheet, the grippers b have just been carried
to the limit of their upper movement and re-
turned slightly so as to have a movement of
the same speed as the sheet when they close
to take the latter, the arms 2 are on the un-
der surface of the cams % and the switches
4 have been thrown into the lower position so
as to positively guide the arms 2 into the
openings 3. 'As the extensible arms 37 are
moved downward and inward toward each
other, and as the arms 2 reach the openings
3, the grippers are closed by the spring press-
ure, the arms being thus thrown to the out-
side of the cams ithrough openings 3. The
grippers then move downward with the arms
2 upon the upper side of the cams k,asshown
in connection with one of the grippers in dot-
ted lines in Fig. 13, and in Fig. 15. As the

grippers reach the lower ends of the camsk
and approach the point of delivery of the
sheet, they are actuated by camsurfaces 5 en-

gaging the arms 2 and throwing them down-
ward, and thus the grippers are opened
against the spring pressure. The arms 37 and
grippers move downward to such a distance
as to carry the arms 2 of the grippers past
the points of the spring pressed switches 4,
and as the sheets are delivered to the rolls
D, 15, these switches 4 are released and re-
turned to position above the arms 2, so as to
guide them onto the lower surface of the cams
k as the grippersreturn to position for taking
another sheet. As the armsand grippers re-
turn, therefore; the cams are kept open by the
arms 2 running on the lower surface of the

cams %, and held in such a position as not to
interfere with the feeding of the sheet over

the folder. Near the limit of their upward
and outward movement, the arms 2 of the
grippers b pass below the switches 4, when
the switches arve returned underspring press-
ure to the positions shownin Fig.13,and thus
the operation is repeated. ,

It will be understood that my invention is
not to be limited to thespecific devices shown,
but that the construction of the grippers and
of the means shown and described for mount-
ing and actuating them may be varied widely
without departing from my invention.

What I claim is—

1. In alongitudinal folder, the combination
with converging internal guides, of grippers
on the opposite sides of the folder moving in
paths converging from the internal guides,
means for operating said grippers to seize and
release the sheet, and means for advancing
the sheet over the guides to the grippers, sub-
stantially as described.

2. In a longitudinal folder, the combination
with econverging internal guides, of grippers

- on the opposite sides of the folder moving in

paths converging from the internal guides,
means for operating said gripperstoseize and
release the sheet, feeding devices on each side
of the folder receiving the leading edges of
the sheet from the grippers, and means for
advancing the sheet over the guides to the
grippers, substantially as described.

3. In alongitudinal folder, the combination
with converging internal guides and a fold
laying device, of grippers on the opposite
sides of the folder moving in paths converg-
ing from the internal guides to the fold lay-
ing device, means for operating said grippers
to seize and release the sheet, and means for
advancing the sheet over the guides to the
grippers, subslantially as described.

4. In alongitudinal folder, the combination
with converging internal guides and fold lay-
ing rolls, of grippers on the opposite sides of
the folder moving in paths converging from
the internal guides to the fold laying rolls,
rolls on opposite sides of the folder co-acting
with the foldlaying rolls to receive the edge
of the sheef, means for operating said grip-
pers to seize and release the sheet, and means
for advancing the sheet over the guides to

the grippers, substantially as described.
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5. Inalongitudinal folder, the combination.

with converging internal guides, of endless
belts on the opposite sides of the folder con-
verging from the internal guides, grippers
carried by said belts, means for operating
said grippers to seize and release the sheet,
and means for advancing the sheet over the
guides to the grippers, substantially as de-
scribed. ' . '

6. Inalongitudinal folder, the combination
with eonverging internal guides, of endless
belts on the opposite sides of the folder con-
verging from the internal guides, grippers
carried by said belts, means for operating
said grippers to seize and release the sheet,
feeding -devices on each side of the folder re-
ceiving the leading edge of the sheet from
the grippers, and means for advancing the
sheet over the guides to the grippers, sub-
stantially as described.

7. Inalongitudinal folder, the combination
with converging internal guides, of grippers

. on the opposite sides of the folder moving in

25
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paths converging from the internal guides,
grippers carried by said belts and spring-
pressed in one direction, cams by which the
grippers are operated in the opposite direc-
tion against the spring pressure, and means
for advancing the sheet over the guides to
the grippers, substantially as described.

8. The combination with the converging
internal guides B, C, of rolls D, belts ¢ con-

verging to the rolls D, grippers b carried by

said belts, and means for operating said grip-
pers to seéize and release the sheet, substan-
tially as deseribed.

9. The combination with the converging
internal guides B, C, of rolls D, belts @ con-

verging to the rolls D, rolls 15 co-acting with -
said rolls D, grippers b carried by said belts,

means for operating said grippers to seize the

sheets and deliver them to the rolls 15, D,

substantially as deseribed.

10. The combination with the converging
internal guides B, C, of rolls D, belts o' con-
verging to the rolls D, rolls 15 co-acting with
said rolls D, grippers b carried by said belts

40

45

and closed by spring pressure and cams ¢, d

opening the grippers to receive and deliver
the sheet, substantially as deseribed. ;

11. The combination with the converging
internal guides B, C, of the rolls D, belts a
converging to the rolls D, rolls 15 co-acting
with said rolls D, grippers b carried by said
belts, means for opening and elosing said
grippers to seize and release the sheet, and
marginal tapes f advancing the sheet over
the guides to the grippers, substantially as
described. -

12. The combination with the converging
internal guides B, C, of the rolls D, belts o
converging to the rolls D, rolls 15 co-acting
with said rolls D, grippers b carried by said
belts,” means for opening and closing said
grippers to seize and release. the sheet, mar-
ginal tapes fadvancing the sheet over the
guides to the grippers, plate L, and tapes ¢
between said marginal tapes co-acting with
said plate, substantially as deseribed.” ,

In testimony whereof I have hereuntio set
my hand in the presence of two subsecribing

witnesses.
EDWARD P. SHELDON.
Witnesses: ‘

F. W. H. CRANE,
E. L. SPEIR.
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