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This invention relates to improved paper sheet
feeding mechanism for use preferably in ma-
chines in which the sheets emerging from a de-
vice wherein they have been subjected to some

5 particular operation are to be automatically fed
" horizontally to some other or similar operating

. device with a change however of their direc-

tion of travel. 'The invention will be found to

" be applicable with advantage to paper sheet fold-
10 ing machines of what is known as the buckle
fold type in which sheets emerging from one
folding device are fed horizontally to the next
folding device by means of a stop rail or guide
at right angles to their preceding direction in
order to receive a cross fold therein.

The mechanism is of the well-known type
in which a linear guide employed for directing
the sheets in the desired direction is associated
with a series of revolving elements such as rollers
in contact with a variable number of friction
elements between which the feed of the sheets
may be controlled by varying either the number
of the friction elements employed in contact

15

with selected ones of the revolving elements or

25 py the use of friction elements of different ex-
ternal character and/or weight.

Now this invention consists in an 1mproved

feed mechanism of the above type in which the
driven revolving elements in individual cooper-

30 ative contact with the friction elements are con-
structed to constitute relatively adjustable units

in a substantially linear sheet propelling gear

" along the sheet guide enabling the feed of the
sheets along the guide to be controlled change

engaging faces between the contacting elements
relatively to-the guide so that either the speed

‘of the sheets along said guide or the degree of -

contact or pressure of the sheet edge on the
40 guide .or both may be arbitrarily varied and ad-
justed as required with accuracy according to
the size and nature of the paper stock in use.
According to one constructional form the re-
volving elements of the train may hbe consti-
3 tuted by a series of flat or slightly conical sub-
stantially horizontal discs upon which the sheet
propelling contact with the corresponding fric-
tion elements may be differentially varied in
the manner of a friction gear. According to
50 other forms of the invention, the driven revolv-
ing elements may be conical or spherical, the
latter preferably shaped .as ball segments, the
engaging faces. of. which with the correspond-
ing friction elements may be varied by varying
£ the position of their axes of rotation. The fric-

5 speed gear fashion at will by variation of the

(CL 271—52)

" tion elements themselves may in all cases have
the form of balls, rollers or brushes or like rotary
bodies, which according to the particular form
of revolving bodies employed may be associated
with the guide in a definite relationship or may 5.
be separately adjustable relatively thereto. :

To assist in the smooth travel of the sheets
air nozzles or means of any approved type may
be provided in addition to produce air streams in
the direction of the feed and the driving arrange-- 10
ment for any of these forms of mechanism may
be of any appropriate kind and may be indi-
vidual to each unit or a joint one.

These various forms of the invention are illus-
trated more or less diagrammatically by way
of example in the accompanying drawings in
which: .

Fig. 1 'is a longitudinal elevation of & buckle
folding machine associated with one form of the
mechanism for use in cross feeding sheets ac-
cording to this invention.

Fig. 2 represents a plan view thereof.

.Pig. 3 is a front view of the mechanism,

Figs. 4 to 6 illustrate on a larger scale the
essential constitutents of the mechanism at one
of the feed points thereof.

Figs. 7, 8 and 9 illustrate in representations
similar to Figs. 1, 2 and 3 respectively side ele-
vation, plan view and front elevation of an
alternative form of the invention and

Figure 10 is a diagram explanatory thereto.

Figs. 11 and 12 are respectively a side eleva-
tion and plan view of a third constructional form
of the invention.

Figs. 13, 14 and 15 illustrate in three different
views details of this particular form on an en-
larged scale and

Figs. 16 and 17 show, respectively, in said ele-
vation and plan view, diagrams explanatory of
this particular arrangement, and 40

Figs. 18, 19 and 20 represent in elevation, plan
view and rear view, respectively, a modification

i5
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* in which the driven revolving elements are

constituted by fruncated conical rollers.

In the arrdngement shown in Figs. 1 to 6 the
sheet | is assumed to have emerged from the
ejecting rolls 2 and 3 of the buckie folding set a
in the direction of the arrow I, longitudinally of
the machine which is diagrammatically indicated
on the right hand side of Fig. 1. On leaving the 59
rolls 2 and 3 the sheet travels longitudinally over
‘the feed table b at relatively high speed towards
the feed mechanism c shown on the left. " The.
latter consists in the main of a series of contin-
ually revolving circular plates or discs 4 the upper 55
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horizontal faces of which are aligned to form a
series of temporary sheet supports level with the
plane of the sheets and extending transversely
of the feed table towards the next folding mech-
anism which is indicated diagrammatically by
the rolls d at the bottom of Fig. 2. Arranged
above the discs 4 is a guide rail § extending more
or less centrally over the whole of the discs as
best shown in Fig. 2. By this rail the sheets
emerging from the rolls 2, 3 are stopped and
thereafter are guided along it at right angles to
their previous direction. To this end the rail §
is constructed to carry friction elements 6 (balls
or rollers or the like) arranged each to rest freely
on one of the discs # and adapted to brake the
sheet passing between them and the correspond-
ing discs to the rail § and thereafter to effect its
travel along the rail, i. e, in the new direction
by the cooperation between them and the revolv-
ing discs 4. ‘The rail § together with the friction
elements 6 (here shown as balls) is adjustable
relatively to and from. the folding section a, 1. e,
longitudinally of the feed table b according to
the size of the sheets. The balls & are lodged
in a horizontal limb or carrier 7 which is fitted
to the vertical front face of the rail § as herein-
after described so as to be movable along the

rail §, 1. e., adjustable thereon also lengitudinally -

of the feed table.. Thus the balls § may be set
to operate at any desired point radially on the
discs 4 and correspondingly to vary the degree
of the frictional engagement of the sheets be-
tween them or in other words the mechanism
may be adjusted to control the running speed of
the sheets friction gear fashion and aiso the
pressure component urging the sheets towards
the guide rail § at will. The shafts or stems & of
the discs & are fitted in bearings 8 provided in a
bracket {8 and carry each a conical gear wheel
11 meshing with corresponding gear wheel {2 on
8 common shaft {3 (Figs. 3, 4 and 5). RMounted
on the extreme end of the shaft {3 (see Fig, 3)
is a conical gear wheel 14 engaging with a gear
wheel 18 on a driving shaft 16 along which said
latter gear wheel is displaceable. The bracket {6
which in its turn is movable and adjusiable to
and from the folding section @ of the machine is
slidingly supported in the frame as shown at 0’.
The guide rail § itself is carried in adjustable
bhearers {1 which are mounted on the rear face
of the bracket §0. The ball carrier 7 is secured
to the vertical front face of the guide rail § by
means of set screws 18 and has its lower hori-
zontal limb provided witk. an upturned flange 7’
through which the balls § extend down into con-
tact with the torresponding discs 4 and which
assists in gulding -the oncoming sheets in their
entry between the latter and the balls 6. The ver-
tical limb of the ball ¢arrier is provided with a
slot 19 at every fixing point 18 (Figs. 3 and 4)
énabling it to be displaced and adjusted along
the guide rail ‘§ itself. By these various adjust-
ments it is possible as already stated to vary the
contact point between each ball § and its corre-
sponding disc 4 friction gear fashion so as to be
effective at any desired point on the revolving
face of the disc. As will be understood from Fig.
6 the further this contact point is placed towards
the circumference of the disc or in other words
the further the balls are moved radially from the
centre of the discs in the direction of arrow II
the more rapid will be the cross fzed of the sheets
and the more this contact point is varied laterally
‘by displacing the ball carrier in the direction of
arrow III, i. e, in the new runaing direction of

2,181,341

the sheets, the greater will be the pressure with
which the sheets are urged to the guide rail.

By means of the series of these gear-like units
forming what may aptly be termed a substan-
tially linear sheet propelling gear train, the run-
ning speed of the sheets may therefore bhe read-
ily varied within wide limits in a simple manner
and independently thereof the pressure compo-
nent urging the sheet to the guide may be finely

controlled according to the quality of paper

employed.

Referring now to the alternative arrangement
shown in Figs. 7 to 10 the sheets to be folded are
again supplied in the direction of the arrow I
emerging from the ejecting rollers | of the first
buckle folding set @ on to the cross feed table
b and travelling thereover to the guide rail 3 as
in the preceding example. In this instance how-
ever the rotary disc-like members & are consti-
tuted by obliquely positioned discs 4 preferably
of a shallow conical shape and as shown are not
spaced apart as in the previous example but form
o series in which the adjacent discs overlap scale
fashion, thus forming a more continuous surface.
Supported on each of these discs is again a ball,
roller or the like § adapted to brake the oncom-
ing sheet as before in known manner and there-
after to cooperate with its corresponding disc 4
to impart to it the necessary transport force in
the new direction. The shafts or stems 8 of these
discs 4 are appropriately inclined, the obliquity
being preferably equal to the angle of the conicity
of the discs so that the cone line upon which the
contacting bodies § operate and which constitute
the track for the travel of the sheets is approxi-
mately horizontal. By choosing the position of

10
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the cone so that this contacting line is not at & -

right angle to the guide rail for the sheets but is
slightly inclined thereto as hereinafter mentioned
by reference to Fig. 10, a pressure component is
created by which the sheet is urged to the guide
rail and is therefore safely held in contact there-
with during its travel along said rail.

By displacing the balls § upon the correspond-
ing cone faces 4 both this contacting force and the
speed of the sheets may here again be regulated at
will. To this end the carrier in which the balls
5 are seated Is again adjustable together with the
guide 3 and also independently thereof relatively
to the feed cones 4 and all parts may be appro-
priately adjusted according to the size of the
sheets. The drive for the cone discs 4 may be of
any suitable type. As shown each cone stem 8
carries s worm gear 7T meshing with an adjacent

worm gear 8 on & common shaft 8. This shaft :

9 recelves its drive in any desired manner from
the main driving gear of the folding machine
(Figure 9).

. Fig. 10 shows how by preference the balls § are
placed to operate in contact with the respective
cone disc 4 along a line z,y which is slightly in-

- clined from the horizontal in order to insure the

requisite contact force ‘between sheet and guide
rail 3. By lateral displacement of the ball in the
direction of the arrow III this force may be varied
within fine limits and by varying the distance of
the ball from the guide rail 3 radially of the disc
4 in the sense-of arrow II it is possible again also
to adjust the degree of the feed speed.

In a further constructional form of the inven- 7

tion.represented in Pigs. 11 to 15 the flat or plate-
like discs are replaced by revolving semi-spherieal
members or ball segments {0. With this arrange-
ment as will be apparent the individual feed ele-

. ments may as a whole be smaller enabling them

40
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2,181,241
to be more closely associated and each individual -

element to be made adjustable by itself and there-
fore individually controllable driving forces to be
exerted upon the sheet as may be desirable for
Instance for the separation of sheets following
each other rapidly in dense succession. More-
over due to the individual adjustability of these
ball-shaped members {0 it is possible for the balls

5 or the like co-operating therewith to be seated .

on the guide rail 3 itself in an immovable position
because both the contacting pressure and the feed
speed are here controlled by the arbitrary adjust-
ment of each member 10 in space within wide
limits. The driving arrangement may again be
similar to that in the examples above described.
As shown most clearly in Figs. 13, 14 and 15 each
ball segment 18 is provided with a stem {1 adapt-
ed to rotate in a bearing arranged in a bracket (2.
Mounted on each stem i1 is a conical gear wheel
i3 meshing with an adjacent gear wheel {4 which

-is carried by a shaft 15 likewise rotating in a bear-

ing provided in the bracket {2. 'This shaft i§
carries at its other end a gear wheel 16 meshing
with a similar gear wheel 7. The latter is se-
cured to a shaft i8 coinciding with the vertical
axis of the ball gear unit 5, 0 and carrying a
conical gear wheel 19 which in turn meshes with
a similar gear wheel 20 mounted on a shaft 2i.
This shaft 21 carries a gear wheel 22 meshing
with a similar gear 23 through an intermediate

gear wheel 22a. The gear wheel 22 is mounted

on the main shaft 24 which coincides with the
horizontal axis or centre of the ball segments 8
and about which the whole of this drive is oscil-
lable in a vertical sense in g bearing frame 28.

Each bearing bracket {2 which houses the shafts

i1 and #5 of each gear unit {8, 5 is rotatable hori-
Zontally about the shaft {8. It is so mounted on
the bearing frame 25 as to enable it and with it

the cooperating gear unit to be turned about this.

shaft 18 in a horizontal sense and to be adjusted
over a graduation 27 on the bearing frame by
means of a pointer 26 and secured in the adjusted
position. By means of a slot 28 moreover in a
frame portion 30 the bearing 25 may be secured
in the desired position with the aid of a screw
29. Each ball gear unit 10, § may therefore be
adjusted both in a horizontal and in a vertical
sense without influencing its continued rotation.
The horizontal adjustment by means of the
pointer 26 influences the degree of pressure be-
tween the sheet and the guide rail 3 while the
vertical adjustment about the axis 24 with the aid

"of the screw 28 enables the feed speed of the

sheets to be controlled during their travel. In
the position shown in Fig. 13 it is a maximum.
In the vertical position of the stem {{ it would.be
equal to zero. Figs. 16 and 17 show diagram-
madtically in elevation and plan view a position of
the vertical displacement of the ball segment 10
wherein the cross feed of the sheet would be
influenced. by the movement performed by the
engagement of the contacting elements within the
circle z. - By reference to the foregoing, it will be
understood that the pressure component forcing
the sheet to the guide 3 is here varied by turning
the axis 15 in a horizontal plane in the direction
of arrow II. For varying the speed of the sheets
along guide 3, the axis {{ would be adjusted in a
vertical plane in the sense of arrow III.

The smooth travel of the sheets over the feed
table to'the guide may be assisted by the creation
on the feed table of an air cushion. As will be
observed from Figs. 1, 7 and 11, the table b is here

composed of boards of a formation which enables .

air -to be blown from below between them, for
example, by the association of the gaps between
them with compressed air nozzles so shaped and

arranged as to force jets of air over the table in

the direction of the travel of the sheet or to any
part of ‘the table in order to support the sheet
and reduce friction outside the sheet propelling
train of the mechanism proper.

I claim:

1. Paper sheet feeding mechamsm comprising
in association with a stationary horizontal sheet
feed table a guide rail for directing the sheets
thereover and arranged to be adjustable thereto,
a series of rotary members parallel with the guide
rail and adapted to present to the sheets a train
of consecutive substantially horizontal - rotating
surfaces aligned with the guide rail and operated

3

5

10

to urge the sheets along and towards the guide

‘rail, a corresponding series of rolling bodies in

individual co-operative contact with correspond-
ing rotating members in front of the guide rail,

" medns for adjusting the rolling bodies relatively

to the axes of the rotary members and also inde-
pendently longitudinally of the guide rail, thereby
enabling the points of contact between the rotat-
ing members and their co-operating rolling bodies
and accordingly both the contact forces of the
sheets with the rail and the feed speed of the
sheets to be controlled at will.

2. Paper sheet feeding mechanism according to
claim 1 in which the train of the consecutive
horizontally rotating surfaces is constituted by
a series of discs aligned with the guide rail in
the piane of feed of the sheets and driven to ro-
tate in a direction to urge the sheets towards the
guide rail which extends over the faces of the
discs in adjustable relation thereto.

3. Paper sheet feeding mechanism according to

_claim 1 in which the train of consecutive sheet

feed'ng surface- is constituted by a series of driv~
en rotating discs shaped and arranged to over-

.lap one another scale fashion so as to form an

unbroken . substantially horizontal moving sup-
port for the sheets along and parallel with the
guide rail.

4. Paper sheet feeding mechanism according
to claim 1, in which the guide rail is adjustable
parallel to itself at right angles to the series of
the discs and is provided with a horizontal limb
constructed.as a carrier to hold the rolling bodies
{freely in individual contact with the horizontai
sheet receiving faces of the discs and adapted
to be adjustable relatively to and along the guide
rail at will. )

5. Paper sheet feed mechanism comprising in
association with a horizontal feed table an ad-
lustable guide rail, a carrier containing a series

of rolling bodies in front of the guide rail and g -

corre-ponding. series of rotary members of sub-
stantially spherical shape which are driven to
constitutz a train of ball shaped supports in front

" of the guide rail in individual contact each with
one of the roliing bodies and are adjustable to.

the feed plane of the sheet by Cardan joint sus-
pension whereby both the adjustment of the con-
tact pressure of the sheets along the guide rail
and of the feed speed may be effected soleiy by
adjusiment of the axes of rotation of the spher-
ical members. . ]

6. Paper sheet feed mechanism according to
claim 5 in which the adjustment of the axes of
rotation of the driven spherical members may be
effected independently one of the other.

7. Paper sheet feed mechanism according to
claim -1 in which the driven rotating sheet feed-
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ing surfaces are constituted by a series of trun-

cated cones arranged parallel with the guide rail -

each in contact with one of the rolling bodies
.artried by the guide rail and so inclined that their
consceutive lines of contact with said bodies and
he sheets form a supporting surface rotating in
& substantially horizontal plane coincident with
the plane of feed of the. sheets.

8. A paper sheet feeding mechanism compris-
ing a sheet guide, a series of driven revolving
elements, a series of freely rotatable friction ele-
ments in individual coperative contact with said
revolving elements, said elements being aligned
to form between them & substantially linear pro-
peiling gear train for the sheets along said
guide, and means for varying the position of the
engaging faces between the contacting revolving
and friction elements relatively to the sheet guide

to enable the feed of sheets along said guide to

e controlled change speed fashion at will.

9. A paper sheet feeding mechanism compris-
ing a sheet guide, a series of driven revolving ele-
ments, a series of freely rotatable friction ele-
ments in individual cooperative contact with said
revolving ciements, said elements being aligned
to form between them a substantially linear pro-
pelling gear train for the sheets along said guide,
and means for displacing the rotatable friction
plements upon the corresponding revolving ele-
ments radially of the latter for varying the speed
of the sheets and angularly thereto for varying
the pressure of the sheets on the sheet guide.

10. A paper sheet feeding mechanism compris-
ing a sheet guide, a series of driven revolving ele-
ments, a serles of freely rotatable friction ele-
ments in individual cooperative contact with said
revelving elements, said elements being aligned
to form between them a substantially linear pro-
pelling feed train for the sheets along said guide,
and means for causing the sheets to be fed be-
tween surfaces of the contacting elements set to
travel at different speeds, change speed fashion
at will by varying the position of the axes of ro-
tation of the driven revolving elements.

11, A paper rheet feeding mechanism compris-
ing a sheet guide, a series of driven revolving
elements, a series of freely rotatable friction ele-
ments in individual cooperstive contact with said
revolving elements, said elements being aligned
to form between them a substantially linear pro-
peliing gear train for the sheets along said guide,
and means for varying the engaging faces be-
tween the contacting elements change speed
fashion by varying the position of the axes of

. the driven revolving elements individually in said

series to vary the feed speed of sheets hetween
the contacting elements at will.

12. A paper sheet feeding mechanism compris-
ing a sheet guide, a series of driven revolving
tlements, a series of freely rotatable friction ele-
ments in individual cooperative contact with said
revolving elements, said elements being aligned
to form between them a substantially linear pro-
velling gear train for the sheets along said guide,
said driven revolving elements being in the form
of flat discs rotatable about vertical axes in a
direction to urge the sheets towards the sheet
guide to an extent variable by the frictional con-
tact with the corresponding friction elements ac-
cording to the position of the latter relatively to
the periphery of the discs.

13. A paper sheet feeding mechanism compris-
ing a sheet guide, a series of driven revolving
elements, a series of freely rotatable friction ele-
ments in individual cooperative -contact with

2,181,241

said revolving elements, said elements being
aligned to form between them a substantially
linear propelling gear train for the sheets along
said guide, said driven revolving elements of the
sheet propelling train being in the form of a
series of shallow conical discs arranged to rotdte
about axes so inclined that the consecutive lines
of contact thereon with the corresponding fric-
tion elements form a driven sheet supporting sur-
face coincident with the plane of feed of the
sheets. .

14. A paper sheet feeding mechanism compris-
ing a sheet guide, a series of driven revolving
elements, a series of freely rotatable friction ele-
ments in individual cooperative contact with said
révolving elements, said elements being aligned
to form between them a substantially linear pro-
pelling gear train for the sheets along said guide,
sald driven revolving elements of the sheet pro-
pelling train being in the form of a series of discs
arranged to overlap one another scale fashion so
as to form an unbroken substantially horizontal
moving support for the sheets along the guide.

15. A paper sheet feeding mechanism compris-

‘ing a sheet guide, a series of driven revolving
elements, a series of freely rotatable friction ele-

ments in individual cooperative contact with
said revolving elements, said elements being

20

25

aligned to form between them a substantially .

. linear propelling gear train for the sheets along

said guide, said driven revolving elements of the
sheet propelling train being in the form of a
series. of ball segments journalled to be adjust-
able so as to enable the contact pressure and
the feed speed of the sheets along the guide to

36

be affected solely by adjustment of the axes of

rotation of the ball segments.

16. A paper sheet feeding mechanism compris-
ing a sheet guide, a series of driven revolving
elements, a series of freely rotatable friction ele-
ments in individual cooperative contact with said
revolving elements, said elements being aligned
to form between them a substantially linear pro-
pelling gear train for the sheets along said guide,
said driven revolving elements of the sheet pro-
pelling train being in the form of a series of ball
segments journalled in movable bearings so as to

be adjustable by displacement of their axes of’

rotation in angularly offset planes.

17. A paper sheet feeding mechanism compris-
ing a sheet guide, a series of driven revolving
elements, a series of freely rotatable friction ele-
ments in individual cooperative contact with said

40
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revolving elements, said elements being aligned .

to form between them a substantially linear pro-
pelling gear train for the sheets along said guide,

said driven revolving elements of the sheet pro-

pelling train, being in the form of a series of
truncated cones journalled to rotate about axes
so inclined to the sheet guide that the lines of
contact of consecutive cones with the correspond-
ing friction elements form a driven sheet sup-
porting track coincident with the plane of feed
of the sheets. .

18. A paper.sfleet feeding mechanism compris-
ing a sheet guide, a series of driven revolving
elements, a series of freely rotatable friction ele-
ments in individual cooperative contact with said
revolving elements, said elements being aligned
to form between them a substantially linear pro-
pelling gear train for the sheets along said guide,
said driven revolving elements of the sheet pro-
pelling train being in the form of a series of
truncated cones journalled in movable bearings
enabling the angular position of said cones to be

55

60

85

(]



2,181,941 8

adjusted by angular displacement of their axes
of rotation in the plane of the sheets to regulate
the contact pressure of the sheets on the guide,
and means for adjusting the corresponding fric-
tion elements on said cones independently to vary
the feed speed of the sheets.

19. A paper sheet feeding mechanism compris-

" ing a sheet guide, ‘o series of driven revolving

‘elements, a series of Ireelybrotstable friction ele-

ments in individual cooperative contact with said
revolving elements, a feed table for conveying
sheets thereto, and air nozsles whereby an air -
cushion is created on the feed table to reduce &
friction thereon and to enhance the travel of
the sheets thereover in the requisite direction.
RUDOLF KLEMM,




