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My Invention relates to Improvements in ap-
paratus for taking folded or unfolded sheets of
paper from a pile thereof and conveying the same
to a device for further treatment. More particu-
larly my invention relates to apparatus of the
type in which the sald sheets are successlvely
taken from the bottom side of a plle by means of
a conveying device movable below the pille and
comprising a roll for taking the sheet from the
plle and plle supporting means mounted on the
sald conveying device,

One of the objects of the improvements is to
provide an apparatus of this type in which the
bottom side of the plle is exactly held in the
proper position relatively to the sald rail, and
with this object in view my invention consists
in providing rigid supporting means on the sald
conveylng device which are movable in such a
way that they travel across the bottom side cof
the sheet substantially with friction, the said sup-
porting means being moved in a directlon oppo-
site to the directlon of the progressive movement
of the said conveying device and substantially at
the same velocity as the sald conveying device.

In a preferred embodiment of the Invention the
sald supporting means are in the form of a set
or sets of rollers located one beside the other and
adapted to be rotated during the movement of
the conveying device substantially at the veloeity
of the said progressive movement of the convey-
ing device and in a direction opposite to the sald
movement of the conveying device,

Another object of the improvements is o pro-
vilde an apparatus of the class indicated which
is capable of rapid operation, and with this ob-
lect in view my invention consists in construct-
ing the said conveying device In the form of a
rotary frame on which the sald roll or gripping
apparatus s mounted, and which is continuously
rotated for moving the sald eripping device across
the bottom face of the pile.

Another object of the Improvements is to pro-
vide apparatus for taking the sheets from the
conveying device, and with this object in view
my invention consists in associating s rotary drum
with the sald conveying device, the said drum
having a gripper arm plvotally mounted eccen-
trically of 1ts axis and In position for gripping
g sheet conveyed thereto hy sald conveying de-
vice, the said gripping device being ¥yleldingly
connected with means for imparting rocking
movement thereto for moving the same into po-
sitlons respectively for taking a sheet from sald
conveying device and for releasing the sald sheet.

20

25

30

36

40

45

50

55

Other objects of the improvements will appear
from the following description,

For the purpose of explaining the invention
several examples embodying the same have been
shown in the accompanying drawings in which
the same reference characters have heen used in
all the views to indicate corresponding parts. In
sald drawings

Fle. 11s a top plan view of the apparatus partly
in sectlon,

Fig. 2 Is a sectional elevation taken on the Hne
2—2 of PFig. 1 and showing one of the rotatable
members in position for taking a sheet from the
plle and another rotatable member Iin position
for delivering a sheet to a recelving device adapt-
ed to carry the sald sheet to an apparatus for
further treatment of the sheet,

Fig. 3 Is a sectlonal elevation similar to the
one llustrated in Fig. 2 and showing one of the
rotatable members in an Intermediate position
in which It has taken a sheet from the pile,

Fig. 4 1s an end elevation of the apparatus
showing the gearing for driving the operative
parts of the apparatus and the suction head
forming a part of the gripping device,

Fie. 5 is a sectional elevation taken on the line
§—5 of Fig. 1,

Fig. 6 1s a detail view showing the cam con-
trollirg the movement of the gripping member
mounted on the sheet recelving drum, the sald
view belng taken in the direction of the arrows
6—6 of Fig. 1,

Pig. 7 Is a detail view showing a part of the
gripper controlling mechanism,

Fig. B 1s a detail sectional view taken on the
line 8—8 of Fig. 4 and showing a portion of the
suction head,

Fig. 9 15 a detail view showing the gripping roll
in Inoperative position,

Fig. 10 Is a fragmentary sectional elevation
showing a modification of the gripping disks,

Fig. 11 15 an elevation cn an enlarged scale
showing a part of the pile supporting means,

Fig. 12 iz a top plan view of the upper part of
the supporting means shown in Fiz. 11,

Fig. 13 i a bottom view of Fig. 11 showing
ancother part of the said supporting means,

Fig. 14 is a side elevation of Fig. 13,

Pigs. 15-18 are diagrammatical” elevations
showing modifications of the conveying device,

Figs. 19 and 20 are fragmentary elevations
showing & modification of the gripping device,
and

Figs. 21 to 23 are diagrammatical elevations
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showing modifications of the pile supporting
means.

In the example shown in the drawings ihe op-
erative parts of the apparatus are mounted on a
frame comprising side members | formed with
arms 2 and 3 and a projecting portion 4, On
the szid frame three distinct devices are mount-
ed, viz. a rotary device 5 supporting piles of sheets
§ and adapted to take therefrom the gheets, de-
vices T holding the piles in position, and a ro-
tatary drum 8 recelving the sheets from the de-
vice 5 and carrylng the same to apparatus in
which they are further treated.

The rotatary device b comprises two énd plates
% and 10 and one or more intermédiate plates
i1 all fixed to a shaft 12 rotatably mounted in
bearings 13 provided in the side members {. On
the said plates 9, 19 and Il gripping rolls and
rpile supporting rollers 40 are rotatable. The
gripping rolls comprise tubular shafts 4 each
extending from the end plate § to the end plate
10, At one of their ends the said tubular shafts
have sleeves 15 fixed tliereto which are rotatable
in bearings 16 made in the plates &, and at their
cpposite ends the shafts are fixed to hubs 17 ro-
tatably mounted on trunnions (8 flxed in bores
of llie plate 18. On the tubular shafts 14 grip-
ping or suction disks 20 are mounted which are
andapled to be fixed in position on the shafts by
means ol serews 21, and which are spaced from
one another hy disks 22. The said spacing disks
22 are forimed with cut-out portions 23 the end
walls of which provide abutments for rods 24
extendlng through bores made in sets of three
disks 20. As shown the disks 20 and 22 are cotn-
bined into sets each comprising three disks 20
and two disks 22, ‘which each set is associated
with & support fotr a Dlle of sheets to provide a
gripplng and conveylng device for a sheet con-
veying station, the apparatus belnt provided with
a suitable number of statlons two of which have
been llustrated In Fig. 1. The sald rods 24 carry
nuts at their ends adapted to clamp the disks 20
and 22 together. The disks 22 are flxed to the
shafts {4 by means of screws 19, and the disks
20 may be set into different angular positions
relatively thereto and with the rods 24 bearing
on either one of the abutments provided by the
notches 23 for setting the gripping disks 28 of
any station into and out of operative positions, as
will be described hereinafter.

As is shown in Fig. 2, the gripping disks are
provided each with a socket 28 in which a suc-
tlon cap 27 is loeated which 1s formed with an

axial bore, and whitch commumnieafies through an ;

inwardly directed extension of the socket 26 and
a hcle 29 made in the wall of the tub#ar shaft
14 with the inner part of the sald shaft, for pro-
ducing suction within the ¢ap 26. The outer face
of the end plate 9 is formed with a finished por-
tion 30 which 1s loosely engaged by a segmental
suction hegd 31 disposed concentrically of the
shaft 12, The said suction head is formed with
a segmentsl cavity 32 and it is elastieally heid
in contact with the surface of the portion 30 by
meegns of coiled springs 33 loeated between the
outer face of the head 31 and a plate 3 secured
to the side member 1, pins 85 befng fixed to the
head @1 arid loosely engaging holes made in the
plate 34 for holding the head 31 and the springs
33 in position. The eavity 32 is adapted to be
thrown into communication with the hollow of
the shafts 14 and to be disconnected therefrom
as the plates 8, 10 rotate, as will be described
hereinafter. The head 8/ is connected by a pipe
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36 with a vacuum chamber or other suction de-
vice.

The suction head 3f is provided at both ends
with ears 28, and at their inner sides the said
ears are formed with cut-out portions in which
slides 37 are embedded by means of which the
length of the segmental cavity 32 may be varied
for timing the connection of the hollow of ihe
shafts é4 and the suction caps 21 with the sald
cavity and the suction chamber., The said slides
are fixed in set positions by means of screws 38
engaging in slots 9.

As appears from Figs. 2 and 3, in the example
shown in the Hgures thiree suctlon rolls 14, 20
are provided, which are displaced relatively to
one another at angles of 60°. But I wish it to be
understood that my invention is not limited to
the number of the suction rolls shown herein.

Further, I wish it to be understood that my
invention is not limited to the use of the grip-
ping means shown herein znd dperdted by suc-
tlon.

Betweén the suction disks 20 the aforesald pile
supporting rollers 40 are located which provide
rigid botlom supports for the pile, .Asshown the
said supporting rollers are smaller in diamete:
than the gripping disks, and they are located
close to one another and as near as possible to
the suctlon dlsks 20. 'The supporting rollers 48
are located near the eircumference of the plates
8, 10 and t{ on a concentric citcle and their outer
portions provide a concentrit support for the pile
of sheets, They are rotatably mounted in the
rlates 9, 10 and 11, and at one of thelr ends they
liave trunnions 44 fixed in sockets, which are ro-
tatable in bores of the plate i0.

To the shaft 12 disks 42 are secured one for
each station, and the said disks are formed with
wings 43 extending between successlve suction
disks 20 and providing gulding members for the
sheets of paper taken from the pile as will be
described ‘hereinafter.

The shaft #2, the rolls 18, 20 and the rollers
40 are provided with mechanism for imparting
rotary moevement there&lo, which will be described
hereinafter.

The pile of sheets 6 suppoited on the rollers
40 Is held In positlon by the following mecha-
nism: On a rod 48 fAxed to the arms 2 of the
side members two gplit rings 81 ahd a split ring
48 are clarhped by means of screws #9. The rihgs
41 are cast integral with B downwardiy directed
ball 58 formed with an intérnally screw-threaded
eye bl engaked by a screw-threaded spindle §i
carrylng @ milted disk 48 the sald spindie being
adapied to be fixed in positton by nuts 4. On the
reduced end §2 of the ‘said spindle 51 o bxil §5
is pivotally mounted which s formed at its ends
with eyes 86 to which a rod 871 is secured. The
split ring 48 is formed with an upwardly directed
internally screw-threaded eye 60 which 1s en-
gaged by -a spindle 6 adapted to be fixed in posi-
tlon by nuis §9. On the reduced end of the said
spindle a bail 62 is pivotally mounted eyes 63 of
which carry a rod 66, To the outer ends -of the
rods 57 and 65 upright rails 8¢ are secured whieh
carry laths 7. The seid laths provide supports
for the pile 6 -a5 is-shown in Flg. 3. Teo the bot-
tom ends of the laths sheet metal tongues 68 are
secured which extend into position between the
disks 20, and which are bent inwardly at thelr
bottom ends and towards the said disks, as is best
shown in Figs. 2 and 11,

The 1aths 61 are adapted to be get into different
positions according to the character of the sheets
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of the pile 6, and more particularly they may be
elevated and Incllned from the vertical more or
less and shifted with the tongues 88 circumferen-
tielly of the gripping device 6. For thus setting
the laths 6T the split rings 4T and 48 and the nuts
45 and 59 are loosened, the spindles 51 or 61 are
screwed Inwardly or outwardly, and the split rings
are set circumferentlally of the rod 46 and fized
agaln in posltion.

To the ends of the upper rods 65 arms 10 are
fixed by means of clamping plates T1, and the said
arms carry laths 12 which engage the plle 8 at
its ends. The said laths 12 may be set in different
positions in accordance with the breadth of the
sheets by shifting the arms 10 longitudinally of
the rods 66.

It will be understood that laths 6T and cooper-
ating mechanism are provided for each station
of the apparatus, Fig. 1 showing two of such sta-
tions and pile supporting means 81.

At the side of the sheet conveying device 9, 10,
t1, 12 remote from the ptle supporting devices 67,
T2 the said sheet receiving devices 8 one for cach
station are provided. As appears from Figs. 1 to
3, 6 and 7 the sald sheet recelving devices com-
prise disks 16, two for each statlon, fixed to a
shaft T6 rotatably mounted in the side membets
I, I and adapted to be rotated by mechanism to
be described herelnafter. On each disk a gripping
arm 11 is mounted, and _all the arms 17 are
mounted on a pivotal shaft 18. The sald grip-
ping arms are adapted to be moved from the po-
sition shown in Fig. 2 in dotted lines into the posi-
tion shown in full lines, while the drums 8 per-
form their rotary movement. Each gripping arm
is lcosely mounted on the shaft 18 and it is adapt-
ed to be moved into and out of gripping position
by a pin 19 fixed to the shaft T8 and acting on
the gripping arm 17 through a colled spring 80,
the sald spring being provided for adapting the
gripping arm to sheets or folded sheets of differ-
ent thicknesses. The pins 19 bear on pins 14
fixed to the gripping arms, the said pins 74 re-
tracting the gripping arms when the shaft T8 is
turned clockwise. Near cne end the shaft 18 is
mounted in an eye 81 carried by an arm 82 fixed
to the shaft 16, a counter welght B3 being pro-
vided for balancing the eye 81 and the parts con-
nected therewlth. To the end of the shaft 18 an
arm 84 is secured which carries a roller 86 engag-
ing in a cam groove 86 made in a disk 87 fixed to
the side member |. As ls shown in Fig. 6 the disk
is fixed in position by means of screws 89 passing
through slots 88, so that the disk 81 and the cam
groove 86 may be adjusted in position.

The driving mechanism of the parts of the ap-
paratus 1s constructed as follows: To a shaft 90
which is rotatably mounted in the side member
1 of the frame a pulley 81 and a plnion 92 are se-
cured. The said pinlon is In engagement with a
loose gear wheel 93 and the sald gear wheel 83 is
in mesh with a gear wheel 94 secured to the shaft
12, Thus, rotary movement is imparted to the
plates 9, 10 and 1. 'The hubs {7 are made inte-
gral with gear wheels 95, and the trunnions 41
are made integral with plnions 96, and the said
gear wheels 95 and pinlons 96 are In mesh with
an Internal gear 97 fixed to one of the side mem-
bers { of the frame, spacing members 98 helng
provided between the said side member | and the
internal gearing 97.

The gear wheel 92 is In mesh with a loose gear-
ing 100, which is in mesh with g gear (01 secured
to the shaft 18.
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The operation of the epparatus is as follows:
Piles of sheets of folded or unfolded paper or
the like are placed on the rollers 40 in position for
being laterally supported by the laths 6T and 72.
The proper position of the laths 67 regulated by
setting the split rings 4T and 48 and the screws 51
and 61 into the proper positions after first loosen-
ing the split rings 47 and 48. Thus the helght
and the angularity of the laths 6T and also the
posltion of the tongues 68 relatively to the con-
veying device comprising the rolls (4, 20 and the
rollers 40 is adjusted. As appears from Fig. 2,
the rollers 40 provide a cylindrical support for
the pile, and the suction caps 27 slightly project
beyond the outer circumference of the series of
rollers 40, so that the said caps safely engage
tlie sheets of paper.

If only a part of the conveying devices is used,
the suction apparatus of the other conveying de-
vices Is made inoperative by turning the disks 20
from the pcsitions shown in Fig. 2 In which the
rods 24 bear on the right hand end wall of the
notch 23 anti-clockwise and into positions with
the left hand end walls of the sald notches bear-
ing on the rod 24, thus shifting the socket 26
cut of communication with the hole 28 of the
tubular shaft 14,

Now the operation of the apparatus is started,
and the conveying device is rotated in the direc-
tion of the arrow x shown in Fig. 2. The suction
caps 2T of the left hand set of disks 20 are now in
position for engaging the left hand or front end
of the lowermost sheet of the pile 8, and at this
moment the said suction caps and their sockets
26 are in communication with the suction appa-
ratus through the tubular shaft (4, the cavity of
the suction head 31 and the pipe 36. Thus the
lowermost sheet is gripped at its left hand end.
As the conveylng device 5 continues its rolary
movement the disks 20 are rotated anticlockwise,
as is Indicated by the arrcw ¥, by the engagement
of the gear wheel 95 with the Intermal gear 97.
The circumferentlal veloclty of the disks 20 is
equal but epposite to the circumferential velocity
of the conveying device b and therefore the said
disks roll on the lower face of the lowermost sheet
without frietion so as to peel the lowermost sheet
from the pile.

In a similar way the rollers 40 are rotated in
the directlon of the arrow 2 so that also these
rollers roll cn the sheet without friction. But I
wish it to be understoed that my invention is not
limited to the constructlon herein described in
which the rollers 40 move on the sheet without
friction, and that in some cases slight friction
may be desirable, as will be described hereinafter.
Buch slight friction may be accomplished by vary-
ing the gear ratio of the gearings 96 and 97.

The sheet which has thus bean taken from the
pile is carrled along by the disks 20 engaging
the same, Fig. 1 showing three successive disks
for each statlon. In the positlon of the parts
shown in Fig. 2 the disks 20 located at the left
of the conveying device b have engaged the lower-
most sheet with their suctlon caps 27, and they
are about to peel the same from the said pile.
In Fig. 3 the conveying device has proceeded so
far that the sald disks are in the upper or In-
termedlate position in which the sheet 1s placed
around the same and held in position by the disk
42, 43. In Fig. 2 the right hand disks 20 have
arrlved In position for transferring the sheet tc
the receiving device 8. The grippers 1T are
swung from the position shown In Fig, 2 In dotted
lines into the position shown in full lines, In which
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they engage the sheet, the sald swinging move-
ment of the grippers belng caused by the roller
85 carried by the shaft 18 passing from the por-
tion of larger diameter of the groove 88 into the
portion of smaller diameter thereof. Thus the
sheet is taken from the device § and transferred
to the receiving device 8 by means of which it is
carried to another apparatus for further treat-
ing the sheet, for example to an apparatus for
assembllng folded or unfolded sheets. As the
sheets are successively taken from the plle, the
remalning sheets gradually follow by gravity and
the sald gradual movement is asslsted by the
construction of the supporting rollers 40. The
parts of the gald rollers engaging the pille are
spaced from one another so as to provide gaps
into which portions of the sheets are sunk, and
as the rollers continue their movement the pile iz
slightly vibrated. Therehy the sheets of the pile
are made loose from one another and from the
tongues €8. The tongues 68 loosely arrest the
edges of the lowermost sheets by thelr curved
shape so that single sheets are taken from the
plle. The shape of the said tongues i1s adapted
to the thickness and elasticity of the sheets, and
tongues of various shapes and curvatures are kept
in store and selectively mounted in the appara-
tus, In accordance with the character of ihe
sheets, s0 that sheets of any thickness and elas-
ticity are Individually taken from the plle, The
main part of the welght of the plic is supported
on the rollers 40, but a small component of the
sald welght acts on the laths 67 and the tongues
68 to produce a certain friction for braking the

downward movement of the pile more or less, i

and the sald frictlon is varled by varying the
height and the angularity of the laths 6T and
the component of the weight of the pile zcting
on the said laths. Thus the front edge of the
sheet helng taken from the plle 1s relievad of
pressure particularly in case of thin sheets.
The rotary movements of the rolls 20 and tue
receiving device 8 are timed so that the rolls 20
engage the front portion of the sheet to he taken
from the pile § when the suction cap 27T is in the
position shown in Fig. 2, and that the gripper
arm 1T Is moved into the position for gripplng
the sheet when ihe roll arrives in the position
for delivering the sheet to the recelving device

8. In the example shown In the figures three ~

rolls 20 and one gripping arm 11 are provided,
and, therefore, the receiving device 8 performs
a complete rotation while the conveying device

5 is rotated through an angle of 120°, and the

gheets are removed from the conveying device
after rotation thereof through an angle of 120°.
Accordingly the gear ratlo of the gear wheels 94
and 101 is 3:1. The vacuum supplied to the
suction cap 27T is controlled so that it is trans-
mitted to the said caps exactly when ilie caps are
in the position for engaging the left hand front
margin of the sheet, and the said vacuum is
maintained until the suction caps arrive in the
position in which the gripping arms 1T take hold
of the sheet, whereupon the vacuum is removed.
The supply of the vacuum 1s exactly timaed by
means of the slides 31. The gripping arms T7T
are controlled so that they get into the positions
shown in Fig, 2 in full lnes when the shect has
arrived In the position for being delivered to the
sheet receiving device 8. They are operated by
means of the roller 85 engaging in the groove 8%
made in the disk §7, and fer properly timing
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justed In position by the screws 88 engaging in
the slots 86,

It will be understood that my invention is not
Imited to a construction in which the conveying
device is equipped with three rolls 20. In Fig.
15 I have shown a modification in which a single
roll 118 1s provided on the conveying device, and
Figs. 16 to 18 shows examples in which four and
slx rolls (41, 112 and 113 are provided. The
diameter of the sald rolls may be R, and the
number of rotations made by each roll during a
complete rotation of the convaylng devieen. Ifn
is & whole number, the suction device 2T of the
roll rotating within the conveylng device 1s op-
erative In the same position of the rolls rela-
tively to the conveying device and after a com-
plete rotatlon. If, however, n is a fraction, the
suction cap 21 of the roll rolling within the con-
veying device Is displaced within the conveying
dcvice through an angle corresponding to the
denominator of the fraction, the said denomina-
tor glving the numher of rotations of the convey-
Ing devies after which the roll grrives again in
its initial pesition relatively to the conveying de-
vice.

The number # also determines the angle in-
cluded between the positions of the suctlon cap
2T in which the sheet 1s taken from the pile and
in which 1t is transferred to the recelving device.

For example, in the construction shown in Figs.
1 to 8, where three rolls are provided, the num-
ber n is 3, and accordingly the sheet is trans-
ferred to the receiving device after a revolution
of the roll 20 through an angle of 360:3=120°.
In the construction shown in PFlg. 15 the dlame-
ter of the roll 110 is one half of the diameter of
the conveying device ahd the number n is 2.
Accordingly the angle through which the roll re-
volves within the conveying device into the posi-
tion for delivering the sheet 1s 360:2=180°, and
accordingly the sheet receiving device 8 is lo-
cated at an angle of 180° away from the pile.
In the modification shown In Fig. 16 the diameter
of the rolls 111 is one third of the diameter of
the conveying device, the nurnber n s 3, and the
angle of revolution of the roll from the pile to
the sheet recelving device 8 is 360:3=120°. In
the modification shown in Figs. 17 and 13 the
dismeter of the rolls 15 one fourth of that of the
conveying device and accordingly the number n
is 4. Therefore the angle through which the roll
is revolved from the pile to the sheet receiving
device 8 15 360:4=90°,

The number of the reolls which may be used

. in a conveying device is limited. 1In the example

shown In Fig. 15, only one rol! can he used and
in the modifications shown in Flgs. 16 to 18 one to
elght rolls may respectively he used. On the
number of the rolls depends the ratio of the

, numher of rotation of the conveying device and

the sheel recelving device. Where a single roll
15 provided in the conveying device the sald ratio
is 1:1, where two rolls are provided the ratio is
2:1, ete,

In some cases I prefer to provide the rolls 20
at the portions first engaging the front edges of
the sheets with notches permitting the front edges
to be bent away from the plle. Thiz modifica-
tion has heen illustrated in Fig. 10. As Is shown

v+ In the said flgure the suctlon roll H8 is formed

with a notch 104 having an inwardly directed wall
105 curved along a radius smaller than the radius
of the circumference of the roll, and a portion
i08 connecting the inner end of the said curved

the operation the disk 87 iz adapted to be ad- ;.. portion 10§ with the circumference of the roll.
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The suction head {07 opens to the said curved
portion 108, The front edge of the lowermost
sheet is spread away from the body of the pile
and it engages in the said notch and on the por-
tionn 168 of the wall thereof, while the next sheet
cannot follow the lowermost sheet, because it is
arrested by the tongue 68.

Thick and comparatively stiff sheets or folded
sheets may be made to enter the said notch by
exerting therecn a certain rubbing actlon tend-
Ing to bend the same inwardly and towards the
roll, for example by rotating the rollers 40 at a
circumferential velocity slightly smaller than that
of the conveying device, for which purpose the
gear ratios of the gearings 96 and 97 may be
varied.

In the modification shown in Fig. 19 gripping
needles 118 are provided for drawing the front
parts of the sheets towards the rolls 20, prefer-
ably in addition to the suctlon devices. The said
needles are fixed to levers 115 one for each roll
20, all the sald levers heing fixed to a shaft 111
extending through all the rolls 20 from one end
of the apparatus to the other one and rotatably
mounted on the said rolls. To one end of the said
shaft an arm ({8 is secured which carries a
roller 119 engaging a cam 120 mounted on the
plate 9 coaxially of the shaft {4. The sald cam is
provided with a slotted arm 120’ engaged by &
screw (2| by means of which the angular posi-
tion of the cam may be adjusted so that the
needies 116 engage the lowermost sheet of the pile
at the proper moment.

In the construction shown in Fig. 19 the needles
t16 are pressed into the sheet in the direction of
the rotation of the rolls 20. In the modification
shown in Fig. 20 similar needles 126 are provided
which engage the sheet in a direction opposite to
the directlon of the rotation of the roll 20, 'The
said needles and the controlling mechanism
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thereof are mouanted in a manner similar to that
shown in Flg. 19.

As sppears from the description of Pigs. 1 to 6,
the rollers 40 provide a rigid support for the plle
by means of which the sheet Is presented to the
rolls 20 in the proper position. In Pigs. 21, 22
and 23 I have shown modificatlons of the sald
rigld supporting means.

The construction shown in Flg. 21 is suitable
in such cases in which comparatively low and
light piles are supplied to the apparatus. In this
case rotary movement of the rigld supporting
means may be dispensed with. As shown, the
said rigid supporting means conslst of segmental
plates 136 secured to disks 131 fixed to the shaft
12, It will be understood that the surfaces of the
blates 130 are polished, so that the friction there-
of on the pile 1s small,

In Fig., 22 I have shown another modification
in which segmental plates 132 are provided for
rigidly supporting the pile, the sald plates being
fAxed by means of flanges 133 to arms 134 secured
to the shaft 12. On rollers 135 rotatably mounted
on the disks 9 and 10 and on the plates {32 end-
less bands 136 are trained. The rollers 138 are
rotated in the direction of the arrows z by mecha-
nism similar to that described with reference to
Fig. 1 and driving the rollers 48. Thus, the end-~
less bands 136 move across the bottom face of
the pile without friction and they provide rigid
supports therefor.

The modification shown in Fig. 23 Is similar to
the one described with reference to Flg. 22, and
the same letters of reference have bheen used to
indicate corresponding parts. However, in lleu
of the segmental plates 132 rollers 137 are pro-
vided which are rotated in the same way as the
rollers 135.

RUDOLF HEPP.




