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13 Claims. (ClL 271—29)

The present invention relates to a device which will
remove papers from a stack of papers, one paper at a
time, and is adapted to feed sheets of paper in succes-
sion to other apparatus such as printing mechanisms and
the like.

One of the principal objects of this invention is to
provide a paper feeding mechanism which comprises a
vacuum type take-off, the take-off functioning to peel
a portion of the bottom or outermost sheet from a
stack of papers, the sheet so partially separated being
thereafter removed in its entirety from the stack.

Another principal object of the present invention re-
sides in providing, in a paper feeding mechanism, a vac-
uum type take-off device of the foregoing character and
including novel means for obtaining rolling motion to
effect the peeling off of a sheet.

A further object of the present invention resides in
providing, in a paper feeding mechanism, a vacuum

type take-off device of the foregoing character wherein:

2 simple and limited reciprocating movement is all that
need be provided to the device to effect the separation
cf a sheet in its entirety from the stack.

Another object of the present invention resides in pro-
viding, in a paper feeding mechanism, an improved vac-
num type take-off device which is simpler to construct,
easier to service and quieter in operation.

A still further object of the present invention is to
provide in a paper feeding mechanism, an improved
vacuum type take-off device which maintains improved
registration of the sheet by peeling it into the bite of
take-away feed rolls before the sheet has left the hopper.

More particularly, the invention provides a paper
feeding mechanism comprising a hollow arcuate vacuum
chamber on which a stack of papers may rest, said cham-
ber having port openings therein adjacent the stack for
effecting a partial separation of the bottom or outermost
sheet from the stack. Additionally, there is provided
a mechanism of this character comprising a sheet or
curtain wrapped around the arcuate surface of said cham-
ber and having port openings in registry with the port
openings in the chamber, and wherein the chamber is
cam driven along a line parallel to the plane of the
stacked sheets, the curtain sliding forward over the arcu-
ate surface of the chamber to peel a sheet from the
bottom of the stack. The invention further provides a
paper feeding mechanism of the foregoing character in-
cluding take-off rollers which follow the reciprocating
motion of the suction chamber for feeding partially
separated sheets entirely from the stack. -

Other objects of the invention will be pointed out in
the following description and claims and illustrated in
the accompanying drawings, which disclose, by way of
example, the principle of the invention and the best
mode, which has been contemplated, of applying that
principle.

In the drawings:

Fig. 1 is a partial plan view of a machine embodying
the present invention, . L
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Fig. 2 is a side elevation view taken on line 2—2
of Fig. 1 to illustrate various driving instrumentalities.

Fig. 3 is a front elevation view taken on line 3—3 of
Fig. 2.

Fig. 4 is a partial sectional view of the vacuum cham-
ber showing details of the elbow connector and seal.

Figs. 5a-5d are a series of diagrammatic views illus-
trating the manner of operation of the present invention.

Referring to Fig. 1, the machine embodying the pres-
ent invention comprises a frame having side members
10 and 11 and a rear member 12. Joining the side
members is a plate 13 which forms a partial baseplate
of a hopper for holding a stack of paper sheets, said
hopper also including a pair of side plates 14 fastened
to the baseplate and a front plate 15 fastened to the
side plates. In the embodiment illustrated the vacuum
type take-off is shown as a casting comprising a hollow
cylinder portion 16 and a plenum chamber portion 17
connected to a vacuum supply pipe 18 through a flex-
ible seal connector 19. The vacuum supply pipe is fas-
tened to the side member 10 and communicates with a
suitable source of vacuum through a control valve 20.

The cylinder 16 is in part perforated, being provided
with a plurality of slotted openings or ports 21 which
extend from the top of the cylinder peripherally thereof
for approximately 45 degrees.  The ports are arranged
to underlie the leading unsupported portion of the stack
of sheets, the stack of sheets being supported rearwardly
by the hopper baseplate 13 and the top of cylinder 16.
. The vacuum take-off casting is supported in the front
by a shaft 22 (Fig. 3) extending through the cylinder
16, the shaft 22 being rotatable on end bearings 23 and
spacers 24 mounted in a pair of housing members 25
(Fig. 1). The housing members are slideably mounted
on a pair of rods 26 fastened to the side members of
the machine to facilitate reciprocation of the cylinder
and plenum chamber. Rearward support for the casting
is provided by a lever arm 27 (Fig. 2) and a bellcrank
member 28 which are pivoted to opposite sides of the
plenum chamber by a pin connection 29.
« The lever arm 27 and bellcrank member 28 are fixed
on opposite ends of a pivot shaft 30 rotatable in the
side members of the machine and the bellcrank mem-
ber carries two rollers 31 which are acted upon by a
pair of complementary cams 32 fixed on a shaft 33
rotatably mounted in the side members of the machine.
The cams, bellcrank member and lever arm serve as a
means to reciprocate the vacuum take-off unit back and
forth along a line, indicated at 34 in Fig. 5b, which
is parallel to the plane of the paper sheets in the hop-
per. The drive for shaft 33 is taken from a motor 35
having a motor shaft 36 connected to the shaft 33 by
any suitable clutch member 37.
. Feed roll drive connections are established with shaft
33 through a gear 38, fixed on shaft 33 and which drives
an idler gear 39 rotatable on a stud 40 fixed to the side
member 11, Idler gear 39 drives another idler gear 41
rotatable on a stud 42 which in turn serves to drive one
of a pair of gear feed rolls 43 (Fig. 2) rotatable on each
half of a split shaft 44 fixed to the side members of the
machine. Gear feed roll 43 drives a gear 45 fixed on
a shaft 46 rotatable in the side members of the machine,
said shaft carrying a pair of feed rolls 47 which cooperate
with the feed rolls 43 to feed a separated sheet. A gear
48 fixed on the other end of shaft 46 serves to drive the
other gear feed roll 43. v

Pivoted at each end of the split shaft 44 is a link 49,
the pair of links 49 serving to rotatably support a shaft
50 which carries a pair of take-away feed rolls 5§1. A
gear 55 (Fig. 1) fixed on shaft 50 is driven from one
of the gear feed rolls 43 through an idler gear 53 rotat-
able on a stud 54 fixed to one of the links 49, said gear
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55 (Fig. 1) serving to drive a gear 56 fixed on the -

cylinder shaft 22. The shaft 22 carries a pair of take-
away. feed rolls 57 which cooperate with the rolls 51
and the rolls 51 are urged into contact” with rolls 57
throughout the' recxprocatory movement of the cyhnder

and ‘plénuimn chamber by a pair-of springs 58 extending_

between the links 49 and the housing members 25. The
rolls 57 rotate within recessed portrons of the’ chamber
and a suitable seahng connectlon is provrded betweén
shaft 22 and t‘le ‘chamber'to Jprevent loss of the vacuum.

The novel. means for, obtaining. a rolling or sliding
motion’ to effect the’ peehng off of a sheet from the stack

1nc1udes a plastlc sheet” or curtain 59 Wrapped around

the _chtron cyhnder 16 and Having slots or ports 69

in registry wrth the slots'21 in the cyhnder The curtain:
is fastéried at one end 'to & block 61 (Flg 2) suitably
atiached to the plate” 13 and has secured at its other énd
a plate smber 62 which serves as an’ anchor for a palr
of springs’ 63
The® sprlnf’s 63" further _connect fo a: parr of arms 64
pr‘voted to the side frames’ of the machme bya pm “con-

nection as. at 65, Fig- 2. The arms 64 are connected,

to the’ plenum chamber - 17 through a pair of llnks (1]
whichare pivoted to the arms by pm connec.txons 67 and
to each side of the chamber by pin connections 68. .
It can’be seén thaf as the cylinder 16 is rec1procated
back the curtain will move back . wrth the- cyhnder the'
curtain in- effeét sliding: forivard over the arcuate snrface
of the cyhnder to advance a partlally separated sheet.” As:
‘hamber moves back the above descrlbed

llnkage caus
back ‘the; samne’ dlstance that the curtam will move b
thé 1it | serves to maintain a ‘constant tension,
on. the spnngs 63 and insiires’ proper movement’ of ‘the
curtam., -
Refernng:t
maent: of the vacuum tak

er 4,: it may be séen that the Move-
“off ‘device is' taken up in the

the lowér ends of " the arms 64 to move'

20

4
the stack and wrapped around the arcuate surface of the
cylinder in overlapping relationship with the first sheet.
Progressrve overlapping separation of the sheets con-
tinues in this manner.

While there have been shown and descnbed and pointed
out the fundamental novel features of the invention as
applied to a preferred embo t, it will be understood
that various’ omissions and *stbstitutions’ and changes in
the form and details-of the, devrce_xllustrated and in its
cperation, may be made by those skilled :in' the’ art,
without departing from  the spifit of the. inventionm. It
is the intention, therefore, to be limited only as indicated
by thé sc0p ~of the’ followrng ‘claiims’”

What is claimed:is: @

-1. A feeding mechanism for paper and the like -com-
prxsno a hollow curved-surface member, a flexible cover-
mg for, sald member, means for supporting said covermﬂ
1n wrap -around fashion on’ thé curved surface of s id
ber, Sald ¢overing and” member mcludmg a plurality’
of stots’i in reglstry provrdlng commumcatlon between- the

,exterlor Afid’ interidr of: said member; means for suppo*t-

ing.a stack of papers in part on said covering and‘mem-
ber wrth the unsupported ends of sa1d pape1s adjacent

" ot at atime from’ said stack

30

copnector* 19 by’ allowing: the’ tubular portron 69 of the

pIenum chamber to shde in a sealing’ ring 70 whxch is’

held agamst thé" inner flanged surface 71 of the con<
nector by.a- retaining plate 72, A clearance space 73

is provided t6- -allow for vertical movement of the ring’

70 as the take-off unit recrprocates
n operatlon, as shown in Figs: 5a—-5d the stack of
papets will rest upon’ the” top of the curtain 59 and the

cylinder 16, Vacuum’ supphed to’ the interior :of the'

cylinder will' cdusé .a portlon of’ the’ lowermost sheet
of paper to separate “from the'b ttom’ of the’ stack,
ing: from & point adJacent ‘the' upper ‘end of the regrstered
slots 21" and’ 60, wrapping -the separated portron of the
sheet around the arcuate surface of the: cylinder, as shown
in Fig. 5a. . -
Next; the cams’ 12 operate to move the, take- oﬁ unit
back aleng the line indicatéd at 34 ifr Fig. 5b, during
- which movement the’ partrally separated shéet and curtain
slideas. a unit.over the arcuate” stitface of the cyhnder to
_ project’ the leading -gdge’ of the s & intd’ the feed folls
51 I will be noted that the shdmg forwar

au*nhary feed dev1ces reqnmn ]
‘are necessary to move the partially sépara "d she
tive to-the stationary unit and into-the f 4 i

. Fig. 5¢ shows.the vacuum: také-off unit at the end of
s’ rearward travel w1th the partrally separated shiet

57,

w1thFrgl .

the slots in th éu

pomon of the next sheet is m’xmedxately' separated from

‘which cooperate as’ prevrously descnbed it connectron .

40

45

50

. thie slots in’ said member,

b5
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. p isifig 4’ hollow cuive

- for suppo

- adjacent said slots, means for placing the mtenor of sard’_.
: member under a vacuum- to cause a portron of the end

2. A feedrng mechanisim' for paper and the’ like com-
prising- 4° hollow’ cuirve surface” member having a’ plu-
rality of perlpherally extendifig- slofs therein’ providing
comimunication’ between tﬁ"*extenor and intetior of said
meémber;” a fiexible coveritig® for said fiember- including--
a plurallty of slots, means for supportma said’ coverlng‘
1n wrap—around faéhron .on" the' curved” suiface’ of said
ér wi he' § in’ saj ‘covermg in regrstry with’
the siots in’said” member, riteans- for supporting” a stack
of papets in part on’ said* covermg and membér with the’
urisupportéd’ €nds® of said papers’ ad]acent Said’ slots,
means for placmg the inferiof of said- member under a:
vacuum to ciisé’ a’' portion’ of the’ end paper to’ separate
said staek: and’ adhere to said’ covermg, means’ for
movmg said member and mean§ for moving said cover-
ing around said” Heinibet t6 peel the partlally separated
end papér froi’said’stack: :

3 A féeding: mechamsm for- paper and the hke com-
prrsmo' 4 hollow curved-surface membér having &' plu-
rahty of rxpherally e%tendlng sIots therein providing’
COPTmizE i0. between the’ éxterior and interior of said’
fetiber; o fidxible: covermg for- said member including

’pIurahty of slots) tiéaiis® for stipporting: said’ covering’
vound: fashieir ofi the curved: surfaee of said’
miember’ with the” slots ifl sa1d covering in reglstry with

sans” for supporting a stack’
of: papers it part on’ “Said ¢ ng and mémber w1th the
unsupported énd§” of - said’ papers ad]acent sdid’ slots;:
means’ for placm : .the intérior of: said” member under a’

-vatiiuni to catisé’ 4'portion”of theé end paper to separate'

from’ said stack’ and adheré fo said” covering, means for

. rfioving said meriber rearwardly of said stack, and -means’

piillirig -on’ one’ éfid of the covering-to effect:a sliding-
mdveient of said covermﬂ dlofig: the surface of said’
member to’ peel satd’ paper from the stack:
-A” fegding' mé‘ * for papér and-the like com- -
face mémbei, a flsxible cover-
1ng for said’ member means for sApporting ‘said- covermgi
in wrap-around fashiém® on” the écurvéd surface of said’
member, i cover 14 ad member mcludmg a plurahty"
of slots” i registry’ -and’ prov1d1ng communlcanon beé-
tween the extefiof and interitr of sard membet; mgans.
g o staek of
dhd: member. “with {l# utsipported énds of sai

paper to’ separate” from -the* stack and" adhere

covering, means for moving sa1d meémber rearwardly‘_

papers- i’ part on-said covering -
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and substantially parallél to said papers and connecting
means between said member and covering for causing
said covering to slide around the surface of said mem-
ber during movement of the latter to peel the partially
separated paper from the stack.

5. A feeding mechanism for paper and the like com-
prising a hollow curved-surface member, a flexible cover-
ing supported in wrap-around fashion on the curved sur-
face of said member, said covering and member includ-
ing a plurality of slots in registry and providing com-
munication between the exterior and interior of said
member, means for supporting a stack of papers in part
on said covering and member with the unsupported ends
of said papers adjacent said slots, means for placing the
interior of said member under a vacuum to cause a por-
tion of the end paper to separate from the stack and ad-
here to said covering, means for moving said member
rearwardly and substantially parallel to said papers,
means for fixing one end of said covering against move-
ment, and connecting means between the other end of
said covering and said member for causing said covering
to slide around the surface of said member during move-
ment of the latter to peel the partially separated paper
from the stack.

6. A feeding mechanism for paper and the like com-
prising a hollow curved-surface member having a plu-
rality of peripherally extending slots therein providing
communication between the exterior and interior of said
member, a flexible covering for said member and includ-
ing a plurality of slots, means for supporting said cover-
ing in wrap-around fashion on the curved surface of said
member with the slots in said covering in registry with
the slots in said member, means for supporting a stack
of papers in part on said covering and member with the
unsupported ends of said papers adjacent said slots,
means for placing the interior of said member under a
vacuum to cause a portion of the end paper to separate
from said stack and adhere to said covering, a pair of
driven rollers mounted with said member, a second pair
of driven rollers mounted adjacent said first pair of
rollers, and means for effecting sliding movement of said
covering around the surface of said member to advance
said partially separated paper between said rollers, said
rollers being adapted to remove said paper entirely from
the stack.

7. A feeding mechanism for paper and the like com-
prising a hollow curved-surface member having a plu-
rality of peripherally extending slots theresin providing
communication between the exterior and interior of said
member, a flexible covering for said member and includ-
ing a plurality of slots, means for supporting said cover-
ing in wrap-around fashion on the curved surface of said
member with the slots in said covering in registry with
the slots in said member, means for supporting a stack
of papers in part on said covering and member with the
unsupported ends of said papers adjacent said slots,
means for placing the interior of said member under a
vacuum to cause a portion of the end paper to separate
from said stack and adhere to said covering, a pair of
driven rollers mounted with said member, a second pair
of driven rollers adjacent said first pair of rollers, a
movable support for said second rollers, means for movy-
ing said member and first rollers rearwardly of said
stack, means connecting said movable support and said
member to allow said second rollers to follow the move-
ment of said first rollers and remain adjacent thereto, and
connecting means between said covering and said mem-
ber for causing said covering to slide around the surface
of said member during movement of the latter to ad-
vance said partially separated paper between said rollers,
said rollers being adapted to remove said paper entirely
from the stack.

8. A feeding mechanism for paper and the like com-
prising a hollow curved-surface member, a flexible cover-
ing supported in wrap-around fashion on the curved sur-
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face of said member, said covering and member including
a plurality of slots in registry and providing communica-
tion between the exterior and interior of said member,
means for supporting a stack of papers in part on said
covering and member with the unsupported ends of said
papers adjacent said slots, means for placing the interior
of said member under a vacuum to cause a portion of the
end paper to separate from the stack and adhere to said
covering, means for moving said member rearwardly of
said stack, means for fixing one end of said covering
against movement, a yieldable connection between the
other end of said covering and said member for causing
said covering to slide around the surface of said member
during movement of the latter to peel the partially sep-
arated paper from the stack, and means on said member
for maintaining said yieldable connection under constant
tension during movement of said member and covering.

9. A feeding mechanism for paper and the like com-
prising a hollow curved-surface member, a flexible cover-
ing supported in wrap-around fashion on the curved sur-
face of said member, said covering and member including
a plurality of slots in registry and providing communica-
tion between the exterior and interior of said member,
means for supporting a stack of papers in part on said
covering and member with the unsupported ends of said
papers adjacent said slots, means for placing the interior
of said member under a vacuum to cause a portion of the
end paper to separate from the stack and adhere to said
covering, means for moving said member rearwardly of
said stack, means for fixing one end of said covering
against movement, and connecting means between the
other end of said covering and said member for causing
said covering to slide around the surface of said member
during movement of the latter to peel the partially sep-
arated paper from the stack, said connecting means in-
cluding a pair of springs connected to said covering and
linkage connected between said springs and said member
for maintaining constant tension on said springs during
movement of said member and covering.

10. A feeding mechanism for paper and the like com-
prising a hollow curved-surface member, a flexible cover-
ing supported in wrap-around fashion on the curved sur-
face of said member, said covering and member including
a plurality of slots in registry and providing communica-
tion between the extericr and interior of said member,
means for supporting a stack of papers in part on said
covering and member with the unsupported ends of said
papers adjacent said slots, means for placing the interior
of said member under a vacuum to cause a portion of the
end paper to separate from the stack and adhere to said
covering, means for reciprocating said member, means for
fixing one end of said covering against movement, and
connecting means between the other end of said covering
and said member for causing said covering to reciprocate
along the surface of said member during movement of the
latter to separate papers one at a time from the stack.

11. A feeding mechanism for paper and the like com-
prising a hollow curved-surface member, a flexible cover-
ing supported in wrap-around fashion on the curved sur-
face of said member, said covering and member including
a plurality of slots in registry and providing communica-
tion between the exterior and interior of said member,
means for supporting a stack of papers in part on said
covering and member with the unsupported ends of said
papers adjacent said slots, means for placing the interior
of said member under a vacuum to cause a portion of
the end paper to separate from the stack and adhere to
said covering, means for reciprocating said member along
a line parallel to the plane of said stacked sheets, means
for fixing one end of said covering against movement,
and connecting means between the other end of said
covering and said member for causing said covering to
reciprocate around the surface of said member during



movement -of thelatter-to:peel papers
the—'staék;; X R - Soe e e
42, ‘A feeding-mechanism for-paper and the-like-com-
prising a ‘hollow curved-surface meniber, -a flexible cover-
ing :supported in wrap-around fashion -on-the -curved-sur-
face of :said member, said covering and member.including
a-plurality of:slots:in-Tegistry and ‘providing ‘communica-
tion between -the exterior-and interior-of said-member,
means for supporting-a stack of -papers in-part :on-said
covering and -member with the-unsuppeorted ends -of said
papers adjacent-said glots,-means for placing the interier
of said member under 4 vaéuum to-cause a-portion-of
the -end. papér-to-separate - from ‘the ‘stack-and “adhere to
said covering, ‘means for -reciprocating - said - ‘member,
means for fixing one end -of §aid-‘covering against move-
ment, connecting-means: between the other-end -of said
covering and said member for -causing-said covering to
reciprocate along the-sutface of:sdid-member, said cover-
ing ‘moving in -one -direetion to peel-said partially -sep-
arated -sheet; -and -auxiliary feeding :means for removing
said pecled sheet- entirély ‘from the -stack, said covering
moving in the opposite direction during said removal to
position the slots therein between. the slots in said member
and a second paper.in the stack for partially separating
said sécond paper in -overlapping ‘relation ‘to said first
paper. - ~

“one-at a-time ftem
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" 13, In"a sheet feeder for feeding sheets-one-at-a time
from a-stack,.a hollow-curved-surface member, a flexible
curtain partially -wrapped around said member, -means
to- hold ithe stack. of sheets so-that-one-end sheet-of the
stack- bears against the wrapped portion of i$aid-curtain,
means-to- evacuate said member, said: member -and said
curtain-having registering slots ‘so-located -with ‘reference’
to-a marginal portion -of said-end-sheet of- the stack that
said- marginal portion is-drawn by -the vacuum “with-
in said-member -agaifist said ‘curtain, means-to -ancher
one end of szid curtain -adjacént the- stack, ‘means to
reciprocate -said memiber -substantially- parallel ‘to ‘the -
sheets-of -the-stack, -and 'means -pulling ‘on-the -opposite
end of ‘the curtain to hold-it'in ‘contact with-said member,
whereby ‘as said member moves-in-one -direction said cur-
tain follows -and-slides around-said member-and-said end

sheet is-peeled from the stack. : o
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