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| onto the sheets of the fresh pile.
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6 Claims. (Cl 27 ﬁ.—-—52)

1ng sheets,

- More particularly, the invention is du*eeted to feechnsr |

- devices of the type comprising a mechanism for distribut-
ing one by one paper or cardboard sheets taken from a
pile and wherein the pile is supported by a plate and raised
by endless chains so as to maintain practically constant
the level of the upper face of the pile, where the sheets
are removed one by one.
posed for allowing the substitution of a fresh pile for
pile being exhausted, without being necessary to interrupt

5

10
| ThlS invention relates to devices for contmuously feec'l- |

i5

Arrangements have been pro-
a 20

the working of the machine which is supplied by the afore-

said pile.

In particular, it is known to double the plate lifting

~ the pile, with a thin plate capable of supporting a reduced
number of sheets, which makes it possible, when this

number is reached, to remove the plate, and put in its

 place a plate loaded with a new pile and, after having
effected the junction of the former and the new pile, to

- withdraw the plate and centmue Werkmg without inter-

'.ruptmn

The present invention pursues the same aim, but with
means facilitating the putting in place of each new pile
and, moreover, lending itself to-a semi-automation of the
above mentioned operations.. |

In accordance with the invention there s prowded ap-
paratus for continuously feeding sheets and including a
device which feeds sheets one by one from the top of a
~ pile. The apparatus comprises elevator means for sup-

porting a pile of sheets, with the top thereof in operative
assoclation with the feed device for having the sheefs re-
- moved one by one from the pile. The elevator means
raises the pile as the latter is being depleted, to. always
‘maintain the top .of the pile in association with the feed
“device. The elevator means includes parallel girders
- defining spaces therebetween and forming a grate. The

a0
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: cludes spaced needles having free ends for p..,netrstmg into
the pile of sheets, and a support for the free ends of the

spaced needles adjacent a side of the pile through which
the needles penetrate after having been inserted in the
pile. The girders of the elevator means have upper sur-
faces prev1ded with notches and each needle of the rake

~ means has edges which rest in the notches of adjacent
~girders of the elevator means as the needles are inserted
into the pile, whereby the girders of the elevator

means
support the needles of the rake means as the latter pene-
trate into the pile. The girders of the elevator means
support the needles until the latter are supported at the
free ends thereef on said support, sfter Wthh {ime the
elevator means may be lowered.

In further accordance with the invention, 1t is contem-
vlated that the rake means includes means for minimizing

friction between the sheets of the pile and the needles,

as the latter are inserted and withdrawn from the pile.

The attached drawing represents an embodiment of the
invention given by way of example, and wherein

- FIGS. 1 to 6 are diagrammatic illustrations exPlammg
the working pr1nc1p1e of the feeding apparatus of the
invention.

FIG. 7 is a diagrammatic plan v1ew, of the clevator, the
rake and the fruck. |

- FIG. 8 is a sectional view through the elevator, on an
enlarged scale. |

FIGS. 9a and 95 are sections of the two ends of a rake

clement; and
FIG. 10 is a smphﬁed view 1In elevation of a sheet

feeding device.

The semi-schematic view in elevation of the FIG. 1
shews a pile freshly introduced, in working condifion.
This pile occupies volume 1 and its sheets leave it by
forming a layer 2, being taken out one by one by means

known by themselves which is unnecessary to describe 1n

further detail.
This pile is put on an elevater 3, formed by rectlhnear

parallel supports made up of s 1all g1rders guided in the
direction of the transport of the sheets, i.e. parallel to the
plane of the drawing and regularly spaced from each

other.
These small glrders rest on twe cress-bsrs 4 and 5§, to

which they are tied, these cross-bars being in their turn

b
ot

5 suspended from hoisting chains represented by the dash

- and dot lines 6 and 7 positioned in pairs in front of and

apparatus further comprises rake means located at a level -
above the elevator means for being inserted into the pile

- of sheets as the elevator means reaches the level of the

rake means so that the rake means supports the pile in-
dependently of the elevator means. In further accord-

ance with the invention, there is provided means for
lowering the elevator means with the pile supported on.

the rake means to the initial position of the elevator
means, whereby the latter may be loaded with a fresh p11e
‘of sheets. There is further provided means for raising
the rake means and the pile supported thereon, to con-
tinue feeding of the sheets from the pile by the device.
The invention further contemplates the prevzswn of truck
- means containing a fresh pile of sheets for transferrmg
" the latter to the elevator means. The truck means in-
~ cludes spaced girders cooperatively arranged for being

inserted into the spaces between the girders of the elevator

- means at a level slightly.thereabove. The elevator means

is then lifted to engage and support the fresh pile of sheets

and raise the same from the truck means towards and

. into contact with the rake means which is still raising the

original pile of sheets towards the feed device. The rake

means is withdrawn as the fresh pile of sheets on the

elevator means comes into-contact. therewith to cause the

50
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behind the pile.
At a level situated near the upper face of the pile is a

rake which is made up of needles 8, for being displaced

horizontally between. mllers S snd a transversal support

When the elevator formed by small parallel girders 3
occupies its lowest level represented here, it lies practically
on the ground 11 and its cross-bars are sunk-in small
corresponding pits 12. | |

As and when sheets are taken out of the upper face of
the pile, the chains ¢ and 7 lift the pile and, at a particular
posmon the elevator 3 reaches the level of the rake 8.
This is the position shown in FIG. 2.
At this moment, it is possible to push the rake in the
direction of arrow 11 over the elevator 3, it being under-
stood that the rake will be placed between the small
sirders of the elevator, immediately under the pile which
they support. -The free end of the rake, in its foremost
p031t10n rests on the transversal support 10, and the said
rake is capable of supporting the remaining sheets of
the pile 1, while the elevator 3 is-being lowered. 'The

" feeding device continues working, means of course being :

70

 remainder of the sheets from the first pile to be depesﬂed' ,

The rake means in-

provided for lifting the rake during the eperstien of the
subséquent reloading on the elevator 3. -~

“This latter operation is shown in FIGS. 3 to 5. In FIG.
3, the elevator 3 has been lewered agam to the level of



.d:p,".
oF

| the crreend M its eress—bars AE- arrd S bemg sunk in rhe.-r .

| prts 2.

‘Behind the aforesaid elevater 1S a truck 13, suppertrng;s |
It 1s also made up in the manner
~of a rake, i.e. of elements of small girders connected to-
gether at enly one of their- ends by a transversal element..-

~ a new pile of sheets 1’.

| _]!;-. =~ Rollers 15 and 16, suppert the entire assembly.

o 3;139,@33 .

gl . .

FIOy

a momentaly free gurdmg and suppertmg spe. ed ef I.h“; |

~ elements of the rake 8, ‘the position of two of these ele-
. -ments being represented in section.. Thus, they can be in-

NG

serted without: hlndrance under the sheets supported by
'_ the elevator. .

‘This figure shows also in sectlen the peertron ef twe'

n '-elements of the truck 13:at the tlrrre of relee.dmg, where

Tne elements. of the: tmek are arranged and sized - in .

| seeh a way that they pass between the girders of the ele- -

- vator 3, maintaining the bottom of pile 1" above the level 14

on being necessary

- of the girdes's of elevator 3, this. conditi

to allow.the fresh pile 17 te be placed over the elevator 3.

At this moment, there is thus interpenetration of the .
srrlall girders of the truck 13 and of those of the elevator
, the upper level of the laiter being slightly under the -
“FIG. 4 shows the beginning of -

~ the introduction of the new prle 1’ in the feeding device in ""meirts, wien they are introduced between the said sheets.

"jupper level of the first.

- direction of the arrow 17. Therern, appears the level -
~ difference x between the lower face of the pile brought by

~ the truck 13 and the upper face of the elevator 3. It is og

~ also apparent that the height of the remainder of the pile

1 has been reduced, this pile having continued 1ts ascent .

| durlnﬂr the reloadmg operation above described. "

“the upper level of these latter is' above the upper Ievel of
the small girders of the elevator. = o
Finally, FIGS. 9a and Sb, show semr-dragrammetreally,r -

“how ¢ach clement of the rake 8, called above needle, is -
made, FIG. 9a referring toits baek end and FIG. 95 toits = .
. front end, both views bem g in vertreal lenﬂnudmal sec-

tion. | -
. Ttis desrred o EWOld any frretren between the sheets of
_the piles and the upper and lower faces of these rake ele- -

‘To this end, each element 8 leads a lower strap 22 and

-an upper strap 23, ‘which, startmg {rom the back end of -
the element, respeetrvely pass -over pul1eys 24, 25 near the.

tapered front end- &’ arrd therr, eome back thrOUgh the'

':_ center Oof the element

This eperatlen comes to-an end once the fresh pile 1’ o

~ has been. put in place and lifted by an amount to lift the

 pile'3" free of the truck 13 (see FIG. 5) which can then

be withdrawn in the direction of arrow 18, but before

. the lrftmg of the cross-bars 4 and 5 up to the point of op-
posing the passage of the rollers 15 ¥t should be noted .
~ that these latter are two in aumber owing to the neeessrty

= ef making them pass over the: pits 12.

Once the truck 13 is eemplete y- ‘withdrawn (FIG;I‘G)?T"-

a lifting of the fresh pile ‘1’ sufficient to apply the upper
- face under the rake 8 makes it possible, by withdrawing .
this latter, to cause the remarnder of the pile 1 to rest on' ¢
the fresh pile 1’, the entire operation being effected with:
out having to interrupt the working of ﬂre maehme fed-_'

- by the described feeding device.

- Once the rake 8 is cerrrmetely wﬂn{rrawe it wdl Gf -
- course be lowered to its starting level of the FIG. 1, along
~with the support 1{3 allewmg thes to 1epeat the eperatre*r

 already described. .

| parent from a consideration of FIG. 7.
" On the elevator 3, made up of s

“The rake is shifted therefore

1all girders 1 parallel to.
| .each other and regularly spaced, and supperted and tied
- by cross-bars 4 and 5 the pile of sheets 1S put mte opera- -
| .'tron | | |
" On one .:rde ef thrs elevater is, at.-a grven herght the -
| lra;re 8, the elements of which are arranged in such a way
~that the elements of the rake -and the girders of the ele-
| _.:-vater may mterpemtrate

The outer strands of theSe -straps are. ﬁxed mdepend-

"ently in-the respective lashing blocks 26, 27, solid for

5 :mstenee Wrth a guldmﬁ wﬂl 28 (see also FIG 1) of the
- rake. o | -

Tbe two jomed ce*rtral str.;.nds pass together over a
pulley 29, integral with the back end 8" ‘of the element
under COI]‘*ICICI‘&HGH ‘before-to be laehed to'the ﬁxed block

27. Tt is evident that at the time the element or néedle
& goes ferth or back, the straps referred to will be un-
wound or wound up. on and under-the: sheets between
~which the element is introduced ‘and frern where it is
‘withdrawn. - Any friction is thus avoided. - | B

In the simplified view in elevation of- rhe feedrrlg de-'

- vige: according to-FiG. 10, -the sheet plle 11s supperted
by the elevator 3, the fresh pile 2’ is on-the truck 13
~the rake 8 being inoperative. and. ‘being withdrawn from
-the support 1§, The cross- bars of thé elevator are shown |
at 4 and 5 and, at 12 are shown the greund prts designed -
~ to accommodate bars 4 arld S Wherr they eeeupy therr |

| - -_.leweet position.
- As to the truck 13, 1t can be reloeded for each eperatren Lo

- or, a reserve of various like trucks may be provided.”
. Finally, it is recommended. that its rollers 15 and 16 of
the truck roll at least partially on rails which guide them
~ Viewed .in plan, the above described eperatrens are ap-

The chains lrftmg the elevater 3 are shown at 6 and

. 7 passing . over the chain wheels 39, on which counter-
45

weights’ 31 maintain them, _the e&ld cham wheele being

| selrd with a eog-—wheel 32. | - .

A mechanical connection not repleserrted ]01115 nor-
,mally the chain wheels 30 to the machine in part illus-

- trated at the left side of this figure and which the feed-

ing apparatus feede with sheets taken from the pile 1.

In' this way, a regular and adequate elevation of the

- said pile by means of the chains 6 and 7 and of the ele-

- in direction of arrow 19. Opposrte the rake and at ground

- level lies the truck i3 made up in a like manner of spaced .
girders, so as to allow its 1nterpenetratrer1 with the girders

60

of elevator 3 by by drsplaeement in the drrectron of the
arrow 20.- |

 The elevator 3 is lifted by four. chains or cables secured' o
to the free ends of the cross-bars 4 and 5. The rake 8 is
fed as will be evident from the description heremafter .

The truck 13 rests finally on rollers as described above, in g5 -

8 horizontally forward -and backward: with a view of

the ratio of one pair at the free.end of each of its branehes
“and at least two rollers to support its bedy 21,
~ _The interpenetrations referred to are stilled better seen

| by the representatren 1r1 seetmn to a greater scale, in the
o _.rng chains:¢ and 7.
- given number (five) of small girders of the elevator 3. - -

- Their upper. edges are all notched lengthwwe so as to

- show a shoulder 21, thus there are always two such shoul-
= ders in frent of eaeh ether Thrs makes it pessrble to oﬂer

| FIG 8. | :
~ Therein, | appears m d1egra

metrc representatren, a

- vator 3 is commensurate with the working : of the ma~
~ chine,-

- This is the rlormal working state - of -the whole.
The rake 8 and its support 18 are in their.turn sup-

~ ported by a frame 33 associated to.an individual motor
34 and puided by rollers 38, -able to be raised and low-
. ered in the body of the feedmg device.
37 support- this assembly.

chain wheels 38 solid with: ceg—wheel 39 and are terrm-

Chains 36 and
In their ‘turn they pass .Over .

o nated by ceunterwerghts 40,

‘A motor 46 and gearing. vrsrble- 0'1 rts left make 11: pos—

sible to. drive the cog-wheel 39 and thus raise or lower
the rake $ and the. elements on - whreh it depends, in .

particular the motor 34 which serves to-move the rake

- introducing it between the sheets of the piles or to with-

 draw it.

In some cases,. as it will® appeer further, the
motor 41 and the- aferementroned gearing . can also op-

erate the cog-wheel 32. and threugh the Iatter the herst—

At the time of the ﬁrst startlng ef the feedrng dewce,

'--__the pile 1 will have. been set into. workmg position by
- putting it by

vater 3, Wlneh wrll have then been rarsed untﬂ the upper

reans of ‘a truck; such as 13,

on-the ele-



| - 37) to move up mon

~ finally be lowered to its starting position.

5
~ sheet is bmught llp to the upper Workmg level y
(FIG. 10).
- This lifting, mdependent from the runmng of the eX-
cess of the machine operating the sheets is carried out
by the motor 41 through the righthand group of gear-
ing 42 driven by the latter and a coupling incorporated
in these Iatter, either electromagnetic (push-buiton re-

mote control) or mechanical control subject to the lever

43. 1t concerns here current solutions which it 1s not
necessary to describe in detail, being it uaderstood that
at the time of the driving independent from the cog-

wheel, there is dissociation of this latter and the driving

members in connection with the main machine.

When running normally, it is tbe connecting elements
not represented bstween the aforesaid machine and the
chain wheels 3@ which will eperate the regular ascent of
the elevator 3.

‘The elevator 3 supports as it appears in FIG 10 a step
44 adapted to contact a switch 435.
 .This latter switch performs two functions: on the one
hand, for driving the motor 34 in order to cause ihe rake
to move forward and to introduce it on the elevator 3
occupying at that moment the required level, and on

the other hand to set into operatmn the left-hand group

~of gearing with a view of causmg the rake 8 (chains 36,
entarily in synchronism with the

elevator 3. |

When the rake 7 is at the end of its forward move-
ment, the motor 34 stops automatically or stops the auto-
mahe ascent of the elevator and brings about its rapid
descent, the motor 41 carrying out tl:us operation while
the rake 8 continues its ascent.

The reloading of the elevator is operated as previously
described and once the upper sheet of the new pile 1’
~ brought into contact with the rake 8, a momentary driv-
~ ing of the motor 34 in the opposite direction of the prece-
dent will bring about its withdrawal.

Once the rake is withdrawn, the remainder of the ﬁrst
~ pile 1 is supported on the new pile 1’, and the rake will
This opera-
- tion is carried out by a special motor 47 and the gear-
ing 45.
matic.,

It is evident that any means can be provided for pre-

'__Venting wrong handlings, excessive ascent of the pile, and

3,180,638
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The end travel stop will be preferably auto-

for ensuring the automation of all or part of the de-

scribed operations.
trical safety and locking devices easily constructed by

one skilled in the art, which do not require a detatled

description and which are opticnal and moreover irrele-
~ vant to the object of the properly so-called invention.

In the described and represented example, the reload-

This includes mechanical and elec-

53l

- ing piles are brought to the feeding device and introduced

in this latter in the gripping and conveying direction of
the sheets, but it is clear that the mtroducuen couid
also be done laterally, for instance. |

What I claim is:

1. Apparatus for centmuously feeding sheets wherein

~ a device feeds sheets one by one from the top of a pile,
said apparatus comprising elevator means for supporting
a pile of sheets with the top thereof in operative associa-
tion with said device for having the sheets removed one
by one from said pile, said elevator means raising the pile
as the latter is being displaced to always maintain the
top of the pile in association with said device, said elevator
- means including parallel girders defining spaces ‘there-
~ between and forming a grate, rake means located at a
level above the elevator means for being inserted into
said pile of sheets as the elevator means reaches the level
of said rake means so that the latter supports the pile in-
dependently of the elevator means, means for lowering the
elevator means, with the pile supported on the rake means,
to the initial position of the elevator means whereby the

O

continue feeding of the sheets from the pile by said device,
truck means containing a fresh pile of sheets for trans-
ferring the latter to the elevator means, said truck means
including spaced girders cooperatively arranged for being
inserted into the spaces between the girders of the elevator
means at a level slightly thereabove, said elevator means

being lifted to engage and support the fresh pile of sheets

and raise the same from said truck means towards and
intc contact with said rake means which is still raising
the first said pile towards said device, said rake means:
being withdrawn as said fresh pile of sheets on the
elevator means comes into contact therewith to cause the
remainder of the sheets from the first pile to be deposited
onto the sheets of the fresh pile, said rake means. includ-
ing spaced needles having free ends for penetrating into
a pile of sheets, a support for the free ends of the spaced
needles adjacent a side of the pile through which the

‘needles penetrate after having been inserted in the pile,

said girders of said elevator means having upper surfaces
provided with notches, each needle of the rake means
having edges resting in the notches of adjacent girders of
the elevator means as said needles are inserted into said
pile whereby said girders of said elevator means support
the needles of the rake means as the latfer penetrate into

said pile, said girders of the elevator means supporting

said needles until the latter are supported at the free ends
thereof on said support after which time the elevator
means may be lowered, said rake means including means

~ for minimizing friction between sheets of the pile and the

needles as the latter are inserted and withdrawn from the
pile, said means including movable straps in part defining
a surface for said needles. |

2. Apparatus as claimed in claim 1 wherein sald needles

of the rake means have an upper surface which is fiush

with the upper surface of the girders of the elevator means
with the needles supported in the notches of the latter
girders. -

3. Apparatus as elalmed in claim 1 comprising pulleys
within said needles and engaging said straps to cause the
latter to move as said needles are oved relative to -said-

pile of sheets.

4. Apparatus for eontmuously feeding sheets wherein
a device feeds sheets one by one from the top of a pile,
said apparatus comprising elevator means for supporting
a pile of sheets with the top thereof in operative associa-~
tion with said device for having the sheets removed one
by one from said pile, said elevator means raising the
pile as the latter is being depleted to always maintain the
top of the pile in association with said device, said ele-
vator means including parallel girders defining spaces

therebetween and forming a grate, rake means located

at a level above the elevator means for being inserted into
said pile of sheets as the elevator means reaches the level
of said rake means so that the latter supports the pile
independently of the elevator means, means for lowering
the elevator means, with the pile supperted on the rake
means, to the 1111t1a1 position of the elevator means
whereby the latter may be loaded Wlth a fresh pile of

- sheets, means for raising the rake means and the pile

60
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~latter may be loaded with a fresh pile of sheets, means for

“raising the rake means and the pile supported thereon to

supperted thereon to continue feeding of the sheets from
the pile by said device, truck means containing a fresh
pile of sheets for transferring the latter to the elevator
means, said truck means including spaced girders coop-
eratively arranged for being inserted into the spaces be-

tween the girders of the elevator means at a level slightly

thereabove, said elevator means being lifted to engage
and support the fresh pile of sheets and raise the same

from said truck means towards and into contact with said

rake means which is still raising the first said pile towards
said device, said rake means being withdrawn as said fresh
pile of sheets on the elevator means comes into contact
therewith to cause the remainder of the sheets from the

first pile to be deposited onto the sheets of the fresh pile,

said rake means including spaced needles having free ends
for penetrating mte a pile of eheets, a suppert fer the



~free ends: of the spaced needles ad; a.'-c-emg'_a; side of the pile:
~ through which the needles penetrate after having been -

‘inserted in the pile, said girders of said elevator means
“having upper surfaces provided with notches, each needle -
of the rake means having edges resting in the notches of
adjacent girders of the elevator means as said needles are
inserted 1nto said pile whereby said- girders of said ele-

-l__va.mr M Eeans suppon the needles of the rake means as the |
latter penutrate into said pile, said girders of the elevator.

means supporting said needles- until the latter are sup-

. ported at the free ends. thereof on said support after which
 time the elevator means may be lowered, each said needle
having a supported end opposite. said free end, .a pulley

in each said needle at the supported end thereof, a pair of

pulleys in each said ﬁeedla near: said free end, said mov-

able straps including a pair of ]omud movable stmpa{.-.
having one end secured, said joined straps passing around. -

" the pulley at said supported end, the straps extending to

- the other pulleys, each strap passing around one thereof

~and being secured at a locatmn near that at which the
~ joined straps are secured. - -

5 Apparatus for. contlmmusly feﬁdmg sheets vhmem

device feeds sheets one by one from the top of a pile,

| sald apparatus comprising elevator means for suppmtmn_; .
- a pile of sheets with the top thereof in operative associa-
~ tion with said device for having the sheets removed one:

20
- ported at the free ends thereﬁf on said support after which
- time the elevator means ‘may be lowered, the apparatus

. further- comprising straps in part constitutlng surfaces
for ‘each said needle and means for moving said straps at
“said surface in .a direction - opposite to that which the -
_needles are moved when the. latter are inserted and are
withdrawn from the said pile of -sheets to reduce the -

by one from said pile, said elevator means raising the pile:
as the latter is being depleted to always maintain the top .
~ of the pile in association with said device, said elevator

. IEans mcludmg parallel girders denmng spaces therebe-

tween and forming a grate, rake means located at a level
~above the elevator means for being. inserted into said -

- pile of sheets as the elevator means reaches the level of

" said rake means so that the latter supports the pile inde-
~ pendently of the elevator means,

said demce, truck means containing a fresh pile of sheets

for transferring the latter to the elevator means, said
truck means including -spaced girders cooperatively .ar- .

eans for Iowenng the §:
~‘elevator means, with the pile supported on the rake .
means, to the initial position of the elevator means where-

by the latter may be loaded with a fresh pile of sheets,
- means for raising the rake means and the pile supported
- thereon to continue feedmg of the sheets from the pile by:

o, 214,096- ..
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- ranged for being inserted into the spaces between the

| 'glrders of -the elevator means at a level shghtly there-—

45
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'-above said e%vmor means, bemg ll,l.tfid to enﬂaﬂe and_; N
support the fresh. pile of sheets and raise the same from
‘said truck means towards. and into contact w1th said rake -
-means which is still’ raising the first said pile towards said
© device, said rake means being mthdrawn as said- fresh
pile of sheets on the elevator means comes -info contact
therewith to cause-the remainder-of the sheets from the

first pile to be deposited onto the sheets of the fresh pile,
said rake means mcludmg spaoed needles: havmg free

ends penetratmg into the pile of sheets, -a support for the

free ends of the spaced needles adjacent a side of the pile

through which the needles penetrate after- having ‘been

~ inserted in the pile, said girders of said elevator means
- having upper surfaces’ provided with notches, each needle
15
- adjacent gu*ders of the elevator means as said needlies are
inserted into said. pﬂe whereby said - -girders "of -said -ele~

of the rake means having edges restmg in' the notches of

vator means support the needles of the.rake means as the
latter penetrate into said pile, said. girders of the elévator
means supporting said needles-until the latter are sup-

" relative " speed- ‘between: the sh-f.tets of the - pﬂe and the_

surfaces of the needles. . | | |
6. Apparatus as claimed in clalm 5 comprlsmg a frame |

~ supporting sald. rake means adapted for being raised and

lowered, said: frame including sz—ud support for said free

- .ends of the spaced needles
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