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This invention relates to feeding apparatus

and more particularly to feeders of the type for
deliveiing single checks or documents from a
‘stack to a specified station such as the document

advancing means of & photographic copying 1

apparatus.

Numerous attempts have: been made to design
and construct a feedér which will satisfactorily
rémove single checks froin a stack for delivery
t6.another station without double feeding, i. e.
the rémoval of more than one. check from the
stack at a time. To eliminaté double feeding it
is common: practice to provide numeérous: adjust=
ments for positioniiig the stribping of feed rollers
with respect to the plate supporting the stack
afd for adjusting the follower ‘which maintdins
the'stack at an angle against thé strippef rollers.
Also;. most feéders of checks or documents do
not readily. lend themselves to both automatic
stack feeding and shelf feeding of individual
¢hecks or documents without making - various
changes or -adjustments in' the feeder when
ichatiging from: one form of feédinig. to the other.

‘In the present invention, it Has been found that
by providing a rédess at the forward énd of the
dociithent supporting platé member and loéating
‘the stripper oF feed rolleérs §6- that the périph-
ety of ‘§aid rollers extends inty said recéss and
18 bélow the surfacé of the: platé ineimber that
doiible feeding is elitniniated aiid that the feed
Tollérs rediiire 16 adjustiiént after agsembly
‘féghrdless of the Wweight o6f docunietit béing féed
oF the mianifiér of feéd. - THe recess oFf well with
the feed follers extending theéreiiito provides more
décument aréa in éngagement with theé feed
roller during either stack or ‘shelf feeding. - With
nérmial and heavier weight docliments more
positive feeding also résults die to inéréased fric~
tion resulting frofn the documént being bowed
ihto the 'recess by the feed r'ollers Furthe'r,

818 Has Fetaining members Which freely engdge
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lower and permitting free movemefit, theréof
along said plate meriber 50 that & uniform and
‘constant pressiire i§ maintalned against the stack
by the follower As a result the checks or docu-
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gardiess of the numiber of checks in the stack.
Sineé the followet is slidably rétainied on the plate
Mmember, it may eas1ly be removed oF replaced to
convert fron oné form. of feédirg to the other:

“ The primary objeét of the invention, therefors,

1§'to provide the stack siipporting miembér of a
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document or check feeder with a recess at the
'dehvery end thereof and posmomng the feed
vollers in said recess to improve ‘the feedmg of
single dociments, from the stack

Another objeet of the 1nvent1on is t6 provide
the stack supporting mémber of a document’ or
chedk feeder Wwith & teécéss at the dehvery end
:thereof and pos1t1onmg the feed rollers so that
they extend nartlally into the recess, the dlstance
from the axi§ of rotatlon of the feed rollers to

‘the surfaee of the supporting member being less

than the distance from said ‘axis to the point
where the document engages the  feed. roller,:
whereby the documeiit afes ih eoritact with the
feed rollers is greatly incréaded to provide 1m-
proved automatic feeding or shelf feeding of indi-
vidual documents.

Yet another obJect of the: 1nvent1on is to pro-
vide a document 61 ¢heck feeder‘m Wh1ch the
stack follower mamtams 3 umfo“ D &
the stack, is readﬂy removed from oF replaced
on the- feeder and i§ provided with two docu-

ment engagmg surfaces for selectively posmon—
‘ing the stack at .the desued angle with Tespéct

to the support member,

Still another obJect of the mvention is to pro-
vide a document. or check feeder which dellvers
sald documents or checks to a continucusly ro-
tating drum and which is prov1ded with a drlve
member adapted to engage the drum and a- dr1ve

Jmeans operatively connectmg the drlve member

to. the feed rellers sald drive means mcludmg
an gverrunning. elutch 1nterposed between said

‘drlve means and said feed rollers for rotatmg the
.same and for perm1tt1ng w1thdrawal of the docu-

mérit engagmg said feed roller and drifn at a

‘faster rate.

And another obJect of the ifventioh is to pro-

\v1de & documient ot check feésder whiieh is rela-

t1vely 1neXpenswe to" mianiifactute, which does
not require any adJustments when fesding dif~

vferent welghts of doctiments or -when changmg

from stack 0 shelf fedding, or Vite versd, and
whitH is'réliable it its operation. ‘

Other obgedts and advaiitages will ve apparent
to' those skilled it the' art’ by descnptmn vhich
follows

The obJects of the 1nvent1on are émbodied inh
a document or dheck feeder for déhvermg checks

chiécks, said apparatius being of the type in whxch

“theé chécks dre contintiously moved: past-d photo-
'graphmg station’ by means of & rotatidg drum.

Sueh & feeder comprises ‘o plate mémber pro-
vided with o transverse recess at the delivery end
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thereof and on which & stack of documents are
supported on edge, a pair of rotatable members
mounted on said plate member and extending
partially into said recess and for frictionally re-
moving documents singly from said stack for
delivery to said drum, a follower.retained on
said plate member and movable therealong for
maintaining. said. stack against said rotatable

" members and at an angle to said plate member,
a drive member rotatably mounted on said plate
member and adapted to engage said drum, and
a drive means including an overrunning clutch
interposed between said drive means and said
rotatable members for rotating said rotatable
members and for permitting said documents ‘to
be withdrawn from under said rotatable members
by said drum at a faster rate.

Reference is now made to the accompanying
drawings wherein like reference numerals desig-
nate like parts, and wherein:

Fig. 1 is g vertical section through the check
feeder and showing its relation to a photographic
copying apparatus and the manner in which the
drive member contacts the continuously rotating
drum of said apparatus;

Fig. 2 i$ a plan view of the check feeder show-
ing. particularly the location of the recess in
which the rotatable members are positioned, the
location of the driving members and the arrange-
ment for maintaining the stack follower on said
feeder;

. Fig. 3 is an enlarged detail view showing the
position of one of the rotatable members with re-
spect to the recess in the support member and
to the stack of checks and the manner in which
a single check engages the feed roller as it is
withdrawn from the stack; and

Fig. 4 is an enlarged detail view of the over-
running clutech interposed between the drive
means and the rotatable ‘members.

The photographic copying apparatus with
‘which the feeder embodying the invention is
adapted to be used is of a well-known type in
which the check or document is introduced onto
a continuously rotating drum 10 which may be
driven in any well-known manner. The check
is fed onto drum (0 near the top thereof and
beneath plate 11 which serves to hold the check
on said drum. Drum 10 is provided with a layer
12 of material, such as cork, having g high co-
efficient of friction and with a plurality of circum=-
ferential grooves 13 spaced axially of said drum
in a well-known manner. Formed plates il and
15 tend to guide the check as it is moved toward
photographing station 16 and beneath glass plate
{1.- Rollers 18, which are rotatably mounted on
‘plate 19, hold the check against drum 10 as it
is moved through the photographing station, and
plate 19 guides the check to a suitable receptacle
not shown, A roller 21, which is rotatably
mounted in bracket 22 pivotally mounted on the
tie rod 23, cooperates with a plurality of fingers
24 to properly orient or straighten any checks
before they reach the photographing station.
Lamps 23 are arranged parallel to the axis of the
drum for illuminating the photographing sta-
tion. A more detailed  description of the pho-
tographic apparatus will be found in U. 8. Pat-
ents 1,957,889 issued to R. S. Hopkins et al. on
May 8, 1934 which relates to the feeding means,
1,976,346 issued to C. J. Hughey on October 9,
1934 which relates to the clutch means for mov-
ing the film strip in synchronism with the mov-
ing check, and 2,186,741 issued to A. E. Schubert
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on April 9, 1940 which relates to a double sheet
stop.

The feeder used in conjunction with the above-
described apparatus comprises, broadly, a stack
support member or plate 30, a pair of rotatable
members or feed rollers 31, a stack follower 32,

drive members 83 which are adapted to engage
.drum 16, and a drive means 34 including an over-

running clutch 35.
The support member or plate 38 has a flat cen-
ter section 40 ‘and formed up side walls 41. Ad-

“jacent the delivery end of section 48, a shallow

recess 45 extends transversely of said section for
a purpose to be described hereinafter. Section
40 is also provided with a longitudinal slot 46
which extends from a rectangular aperture 47 at
the rear end of the section toward recess 45 at
the delivery end thereof. A deflector plate 48 is
positioned at the delivery end of section 40 and
serves to direct the document toward the drum 10,

A pair of rotatable members or feed rollers 381
are spaced transversely of an above section 48
on shaft 61, as shown in Fig. 2. Feed rollers 31
are preferably of rubber or a similar material
having a high coefficient of friction and are fixed
to shaft 5! for rotation therewith, shaft 51 being
journalled in side walls.4f. With reference to
Fig. 3, it will be noted that rollers 31 are aligned
over recess 45 and that the peripheries of said roli-
ers extend into said recess but do not engage the
top surface 54 of said recess. As a result, the
distance .d from the axis of rotation of shaft 51,
and hence that of rollers 31, to the top surface
of section 40 is less than the distance d’ from said
axis to the point where the check engages the
roller, or in other words, the radius of rollers 3f.
In stack and shelf feeding of checks or docu=
ments such as an arrangement of recess 45 and
feed rollers 31 provides more document ares in
engagement with the rollers, It can be readily
appreciated that where the feed roller is tangent
to the surface supporting the stack, the area of
document contact with the feed roller can be
increased only by increasing the angle of the
stack. However, where the checks or documents

—are “fanned” for feeding, there is an optimum

angle for the stack which provides the best re-
sults, and by placing feed rollers 3! in recess 45
not only is the optimum angle retained but the
area of document contact is increased and double
feeding is - eliminated. Likewise, when docu-
ments are shelf fed and the feed rollers are tan-
gent to the stack supporting surface, the roller
makes only line contact with the document,
whereas when the feed rollers are placed in recess
45, there is a definite area of document contact
with the feed rollers and increased. friction be-
tween the document and feed roller because the
document is bowed into the recess. .

The stack follower 32 is formed from a single
sheet of metal and is provided with document
engaging surfaces 36 and 57 and formed over ears
58 in which shafts 59 are journalled, said shafts
having rollers 60 rotatably mounted thereon, as
shown in Figs. 1 and 3. - Surfaces 56 and 57 are
formed at different -angles to the horizontal to
provide two different stack angles with respect to
section 40, one of which provides more wrap-
around the feed rollers than the gther depending
on the weight of check being fed. Both surfaces
§6 and 57 terminate in a portion which has lo-
cated centrally thereof a T-shaped projection 6i,
see Figs. 2 and 3, which retains theé follower on
plate member 30 and guides it in slot 46. The
leg. portions 62 of projections 61 are slightly nar-
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rower thati slot 46 ‘dnd the cross members 63 are
*. slightly. smaller than the, aperture 41 to, permit
said cross members to be. easﬂy removed through
or placed. in said aperture., When the feeder is
placeda in ‘position, as shown in, Fig. 1, the plate
member '30.is positioned at an:angle to the hori-
zontal by the posmlonmg members 64 which: are
securéd: to ‘the bottom ‘of section. 40 and whieh
have feet 65 for engaging the top 66 of the ap-
paratus. As a result, the follower 32 is free to
move along the inclined section 40 of its own
weight on rollers 60, being guided by slot 46 and
maintaining a uniform pressure on the stack of
checks or documents at all times.

When a stack of checks or documents is to
be placed on plate member 30 for automatic feed-
ing, follower &2 is moved to the rear of plate
member 30. 'The operator can then place the
stack on section 40 ggainst rollers 3f and release
follower 32 to permit it to roll along section 40
to seek engagement with the rear end -of the

stack. To reverse the angle of the stack, the

follower 32 is moved rearwardly until the rear
cross member 63 can be withdrawn through aper-
ture 47 and is then moved still farther rearwardly
until the front cross member is under agperture
47 for withdrawal therethrough. The follower is
then rotated through 180 degrees so that the
rear cross member 63 is first inserted through
aperture 471 as the front cross member, the fol-
lower then being moved forward until the other
cross member is positioned so that it can also
be dropped through aperture 47.

Drive members 33 are secured to shaft 70 which-

is journalled in the blocks Tl secured to the
bottom of section 40 and are adapted to engage
drum {0 when properly positioned on the appara-
tus, as shown in Fig. 1. Sprocket 12 is fixed to
one end of shaft 70 and is rotatable with mem-
bers 33. A second sprocket 13 is freely rotatable
on shaft 51 and is connected to sprocket 12 by
chain 74. A plate 15 is integral with sprocket 73
gnd has pivotally mounted thereon a pawl 16 of
the escapement type which engages ratchet 11.
Pawl 16 and ratchet 71, therefore, constitutes the
overrunning clutch 35 which is interposed be-
tween the drive means comprising sprockets 712
and 13 and chain 74 and the rollers 3{. As is

well . known, upon rotation of sprocket 713 in a -

clockwise direction, as shown in Fig, 4, pawl 16
will pick up ratchet 771 to rotate shaft 51 and
rollers 2t. Since sprockets 12 and 73 have been
chosen so that rollers 31 are rotated at a periph-
eral speed less than that of drum 10, the docu-
ment is removed from the stack at. that speed
until it contacts the drum. ©Once the leading
edge of the document has been moved onto drum
{0, it is moved at the speed of the drum, and
pawl 76 permits shaft 51 to be rotated at the
faster speed until the trailing edge of the docu-
ment has cleared rollers 31 at which time pawl
i6 again picks up ratchet 77 to rotate it at its
normal speed.

From the foregoing description, it can be read-
ily appreciated that the arrangement of a recess
with the feed -rollers extending thereinto pro-
vides a relatively inexpensive and efficient way
of obtaining more document area in contact with
the feed rollers and improves the feeding of docu-
ments from g stack, or the shelf feeding of indi-
vidual documents. It is not intended that the
invention be limited to the apparatus described
inasmuch as, in view of the disclosure, other
modification and uses, other than in connection
with photographic apparatus, will readily suggest
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themselvesi to those skilled in: the'art without: de«
parting from:the: spirit of: the 1nventmn or the
scope of:the.appended ¢laims:. E

- Having now: patticularly: described myr mven-
tmn what: I desirei'to secure by Letters Patent
of:the United States:and what I claim. is: o

1. In a device for feeding discrete doouments
to. a- photographic apparatus, ‘the combination
comprising a plate member for supporting a stack
of documents-on: edge; and’ plate’ member being
arranged: at- an angle to the horizontal:and. hav-
ing a parti-cylindrical depression :in said plate
extending transverse to the direction of sheet
travel, located at the delivery end of said plate

‘member and extending substantially the width

of said plate member, a rotating member
mounted on said plate member on -an axis
parallel to said depression and having a portion
of .the periphery thereof extending into said de-
pression and for frictionally removing documents
singly from said stack, and a follower retained
on said plate member and movable therealong
for maintaining said stack against said rotating
member and abt an angle t0 said plate member;

2. In a device for feeding discrete documents
to -a photographic apparatus, the combination
comprising a plate member for supporting a stack
of documents on edge, said plate member being
arranged at an angle to the horizontal and hav-
ing a parti-cylindrical depression in said plate
extending transverse to the direction of sheet
travel, located at the delivery end of said plate
member and extending substantially the widih of
said plate member, a plurality of coaxial spaced
rotating members mounted on said plate member
on an axis parallel to said depression and hayving
a portion of the periphery of each rotating merm-
ber extending into said depression and for fric-
tionally removing documents singly from said
stack, the normal distance from the axis of rota-
tion of said rotating members to the surface of
said plate member being less than the normal
distance from said axis to the point where a
document engages said rotating members, and a
follower retained on said plate member and mov-
able therealong for maintaining said stack
against said rotatable members and at an angle
to said plate member,

3. In a device for feeding discrete ‘documents
to .a photographic dpparatus, -the combination
comprising ‘a plate member for supporting a
stack of documents on edge, said plate member
being arranged at an angle to the horizontal and
having a parti-eylindrical - depression” in said
plate extending transverse to the direction of
sheet travel, located at the delivery end of said
plate member and extending substantially the
width of said plate member and being . provided
with a longitudinal -slot centrally . therecf and
perpvendicular to. said depression, a plurality of
coaxial spaced rotating members mounted on
said plate member on an axis parallel to'said
depression and having a portion of the periphery
of each rotating member extending into. said de-
pression and for frictionally removing documents
singly from said stack, the normal distance from
the axis of rotation of said rotating members to
the surface of said plate member being less than
the normal distance from said axis to the point
where a document engages said rotating mem-
bers, and a follower movable along said plate
member for maintaining said stack against said
rotatable members and at an angle to said plate
member and comprising two intersecting sur-
faces arranged at different acute angles to the
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same: plane and a member.formed integral with Lo UNITED STATES PATENTS
each surface and adapted to engage said slot for Number . Name Date
guiding said follower:in its movement along said 085429 ° MecArdle et al Feb 98, 1811
plate member and for permitting said follower 1 061,585 Armstrong * “““M ayf 13' 1913
to be detached from-said plate member for selec- 3 11085,781 . Allen ... Feb 3’ 1914
tively positioning one of said surfaces against 2,080'968 C Rrell .. Ma. y' 18’ 1937
said stack. 2.089.946  Davidson - . Aug 17,

_ ,089,946  Davidson __________ g. 17, 1937
‘ s ; WILLIAM L. CUTHBERT, Jr. 2,363,357 - POSt oo _o_____ Nov. 21, 1944
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