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ABSTRACT: A feeder mechanism for feeding stock items 
such as sheets of paper, cards, manifolds, stuffed envelopes, 
etc. and comprising a magazine, a metering roller assembly, 
and a transition fanning device extending from the magazine 
to the metering roller assembly which delivers the stock items 
into an aligner from which the items issue into an associated 
mechanism such as an imprinter, slitter, perforator, etc. in 
desired progression. 
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FEEDING MECHANISM 
Prior art devices have limitations in the feeding of certain 

stock, and further such stock must be oriented in a particular 
manner and the feed generally is slow. In certain applications 
such stock, for example, such as stuffed envelopes have had to 
be jogged by the operators to provide a uniform edge for 
presentation to the feeder otherwise the feeder would jam. 
This is expensive and also time~consuming. Most devices are 
extremely sensitive to variations in thickness of the stock and 
its texture which may be glossy or even metallic. Other dif 
ficulties arise when an attempt is made to feed the open side of 
the fold. Minute and tedious adjustments are required which 
must be made by inexperienced personnel. Frequently even 
a?er such adjustments the feeding is erratic, double or multi 
ple feed, or the device will not feed at all. 
A general object of the invention is to provide a simple and 

effective feeder which with minimal adjustment will accurate 
ly feed stock of various texture, shape, orientation and 
thickness without the necessity for excessive care in loading 
the magazine. ‘ 

A_ further object is to provide in a feeder a novel and 
uniquely effective manner whichv effectively separates the 
stock items imbricately for presentation of - the metering 
means one by one. 

1 ‘Another object is to provide a novel feeder which will accu 
rately feed such stock items at a rapid rate of thousands of 
inch items per hour. 
A more speci?c object is to provide a feeder which com 

prises a tray for holding the stock shingle fashion, the stock 
descending edgewise from the tray onto a fanning device 
which comprises one or more impositively driven thin belts 
which frictionally engage the lower edges of succeeding items 
and sequentially separate such items prior to presentation of 
such items to the metering means whereby the speed of feed 
ing is greatly increased over previous devices of this general 
class and accuracy is assured. ' 
The invention comprehends the provision of means for 

floatingly supporting the belts in such manner that only an ex 
tremely light pressure is applied to the supported items suffi 
cient to fan them apart but insufficient to feed the same of 
themselves into the metering device while a preceding item is 
passing through such metering device. 
Another feature of the invention resides in providing an im 

positive drive for the belts which are supported on pulleys 
made of slippery material having a very low coefficient of fric 
tion such as “Delvin” wherein the belts ride in deep grooves in 
the pulleys and the ?anges of the pulleys lightly engage the 
metering roller assembly and are driven thereby when the me 
tering rollers are not occupied by an item being metered and 
wherein the pulley flanges have a sliding rolling engagement 
with the item being metered at the time it is in the metering 
roll assembly, these pulleys also having a sliding engagement 
with the belts which may be of rubberized fabric or the like. 
The invention also envisions having the belts coated or 

formed of slippery material such as “Tel?on.” 
Another object is to provide a feeder with a novel aligning 

conveyor which is adapted to move the item laterally against 
an aligning surface while moving it in its direction of exit from 
the metering and pullout rollers to a receiving mechanism. 
A still further object is to provide a device having a pullout 

roller assembly which is adapted to be adjusted to position of 
its bite to the metering roller assembly and additionally to con 
trol the grasping force or pressure against the stock items. 
These and other objects and advantages inherent in and en 

compassed by the invention will become more apparent from 
the speci?cation and the drawings, wherein: 

FIG. 1 is a plan view of the novel feeding device with the 
tray removed to clarify the structure; 

FIG. 2 is a cross-sectional view taken essentially on line 2 
2 of FIG. 1; 

FIG. 3 is an axial sectional view of the device taken substan 
tially on line 3-3 of FIG. 2; 

FIG. 4 is an enlarged sectional view taken substantially on 
line 4-4 of FIG. '1; , 
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2 
- FIG. 5 is an enlarged plan view taken substantially on line 
5-5 of FIG. 4; 

FIG. 6 is a rear view of the structure of FIG. 4 taken sub 
stantially on line 6-6 of FIG. 4; 

FIG. 7 is an enlarged top plan view of the pullout assembly 
taken essentially on line 7--7 of FIG. 2; ’ 

FIG. 8 is an enlarged sectional view of the aligning 
mechanism taken on line 8—8 of FIG. 1; and, 

FIG. 9 is an enlarged sectional view of a brake taken on line 
9--9 of FIG. 1 showing the braking mechanism. 

DESCRIPTION OF THE INVENTION 

The feeder generally designated 1 comprises a frame struc 
ture 2 comprising a pair of laterally spaced side plates 3 and 4 
interconnecting braces 5 and 6. 
A magazine in the form of a tray 7 is supported from the 

side plates 3 and 4 and comprise a pair laterally spaced 
sidewalls 8 and 9 and a bottom 10 which at its upper rear ex 
tremity 11 is adjustably supported by an extensible rod 12 
which is connected at its lower end to a base frame 13 to 
which the side supports or plates 3 and 4 are suitably attached. 
At the lower discharge'end 14 of the tray it is pivotally sup 

ported on pivots l5, 16 to respective side plates and the pivots 
are vertically adjustable in slots l7, 18 in these plates to posi 
tion the discharge area of the tray to the intake or receiving 
end of the combination fanner and conveyor generally 
designated 20. 
The fanner 20 of the present design comprises a support 

block 21 which at each end is connected to guide rods 22, 22 
which extend through guide apertures 23, 23 in a pivot block 
24 which has a horizontal aperture 25 admitting the connect 
ing rod 5 therethrough. The rod 5 has an axial slot 29 therein 
into which extend locking screws 26, 26 threaded into arms 
27, 27 of an anchor structure 28. One arm 27 has an adjusting 
screw 30 threaded therethrough which has its end 31 abutting 
upstanding tab 32 on the pivot block 24 for adjustably limiting 
upward pivotal movement of the pivot block and assembly 
mounted thereon opposing the spring bias exerted by a tension 
spring 33 which has its lower end hooked to an eye 34 con 
nected to the back side of the block 21 intermediate its ends. 
The upper end of spring 33 is connected to an adjusting screw 
340 which is mounted through a cross brace 35 interconnect- - 
ing the upper ends of the anchor arms 27, 27. 
The block 21 is adjusted lengthwise of rods 22, 22 by an ad 

justing screw 37 which at one end is rotatably connected to a 
medial portion of block 21 and at its other end is passed 
through an aperture 38 in pivot block 24 and has a knurled ad 
justing knob 39 and a set nut 40 threaded thereon which is 
adapted to lock as at 41 against the back side of the block 24. 
At each end of block 21 there is provided an aperture 42 

which receives the shank portion 43 of a pin extending 
through a transverse aperture 44 of a pivot or balance beam 
45 intermediate the ends thereof. Each pin has a head 46 
which opposes the external side 47 of the related beam (FIG. 
5). The beam is provided at its ends with transverse mounting 
pins 48, 49 which rotatably mount on substantially horizontal 
axes a pair of pulleys 50, 51 which have peripheral grooves 52, 
53 about which a belt 54 is trained. 
The belt may be of rubber impregnated fabric with a smooth 

external surface 55 to provide a low coefficient of friction and 
a cogged internal formation of limited surface area which 
rides on cylindrical smooth groove surfaces 56 of the pulley 
grooves as best seen in FIG. 3 to obtain a sliding, impositive 
drive. The belts may be made of "Teflon" or any other materi 
al having a low coefficient of friction. It is however preferred 
that the belts be as heretofore described and that the pulleys 
50, 51 be made of material having a low coefficient of friction. 
One such material found useful is sold under the trademark “ 
Delrin” which is an acytil resin and more particularly a 
polyoxymethylene and is more adequately described in US. 
Pat No. 2,768,944. The material possesses high impact 
strength and a low coefficient of friction so that as best seen in 
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FIGS. 2 and 3 the ?anges 58, 59 of pulley 51 has sliding and 
rolling engagement with either the metering roller 60 as seen 
in FIG. 2 or with the sheet of paper 70 as seen in FIG. 3. This is 
one of the important characteristics of the fanner as 
hereinafter explained. 
Each balance or libratory beam 45 is biased lightly up 

wardly at the delivery end 62 of the fanner by a torsion spring 
63 which has a coil portion 64 sleeved on the shank 43 of the 
related pin between the related end of block 21 and the interi 
or side 65 of the associated beam 45 and has a downwardly 
biased arm 66 with a hook end 66' entering into any of a series 
of anchor apertures 67, 67 in the beam portion 68. The other 
end of each spring 63 is hooked into an aperture 69 in the ad 
jacent end of the block 21. Of course, other spring arrange 
ments are pomible such as tension springs stretched between 
end portion 68 of beams 45 and rods 22. 
The items 70 descending gravitationally along the tray bot 

tom are arranged imbricately as seen and exit edgewise onto 
the receiving ends 700 of the belts 54. The engagement of 
edges 71 with the top side 55 of the upper run 72 of each belt 
54 is slight and of magnitude sufficient only to peel each sheet 
from the succeeding sheet as best seen in FIG. 4 as each belt is 
caused to move incrementally through engagement of the 
?anges 58, 59 of the pulleys 51 either with the metering roller 
60 or with the bottom side 73 of the sheet of material 70 
passing beneath the metering roller. It will be noted that as 
soon as the sheet 70 which immediately succeeds the sheet 70 
passing through the metering station 74 including roller as 
sembly 60, engages the stationary retard 75, its resistance to 
movement will be translated to the succeeding sheets and the 
pulleys 51 will either stop and have sliding engagement with 
the sheet in the metering means or the pulleys 51 will roll and 
slip within the belts. 
As best seen in FIG. 5 the retard 75 is preferably a smooth 

surfaced cylinder of hard rubber like material ?xed to a sta 
tionary shaft 76 which is fastened at opposite ends as by 
screws 77, 77 to the legs 78, 78 of a U-shaped bracket 79 
which has a base portion 80 secured as by a bolt 81 threaded 
into the block 21. The retard is ?anked by coaxially arranged 
rotatable soft sponge sequential advancing rollers or discs 82, 
82 in an arrangement and in function such as described and 
claimed in US. Pat. No. 3,291,481, the rollers 82 being jour 
naled on shaft 76. 
As best seen in FIG. 4 each sheet 70 is brought by the 

fanning device to the retard 75 and de?ects the two advancing 
rollers, which are of very low durometer, which slide over the 
engaging edge 71 of the next succeeding sheet 70 while a 
preceding sheet is moving through the metering means. 
The metering means comprises a roller assembly having 

discs and cylinders of about 50 durometer and includes 
preferably, but not necessarily, a pair of end discs 83 and an 
intervening disc 84 of polyeurathane and cylinders 85, 85 of 
elastomer such as synthetic or natural rubber. These discs and 
cylinders are suitably keyed to a drive shaft 87 which is jour 
naled in bearings 88, 89 mounted on the side plates 3 and 4. 
The shaft 87 is connected by means of an electric one-way 

clutch, which obtains its signal source from the receiving 
mechanism to a gear 90 of a power train 91 which is driven 
from a power source such as a motor 92. 
The gear train is connected to a countershaft 93 joumaled 

on bearings 94, 95 from side plates 3 and 4. Countershaft 93 
drives a gear 96 which drives a reversing gear 97 which drives 
a gear 98 mounted on and driving a pullout roller shaft 99 
which is joumaled on bearings 100, 101 from side plates 3 and 
4. 
As best seen in FIGS. 1 and 2, the pullout-roller shaft 93 is 

connected with rollers 102 which receive the items on top 
thereof and spaced from the metering roller a distance less 
than the length of the items therebetween. 
The pullout-roller cooperates with a companion holddown 

roller 104 (FIGS. 5 and 6) which is freely rotatable on a shaft 
105 carried by the arms 106, 106 of a U~bracket 107 which 
has its base 108 rotatably connected to one end of an adjusting 
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4 
screw 110 which is threaded through a pivot block 112 and 
adjusted by rotation of a knob 113 on screw 110 and locked 
by the locking nut 114 threaded on screw 110 and adapted to 
be tightened against the block 112. Bracket 107 is connected 
to guide rods 114' which slide through apertures 115, 115 in 
pivot block 112. Pivot block 112 has a horizontal aperture 116 
which admits support rod 6' therethrough on which are 
mounted anchor arms 117, 117 secured in position by screws 
118 threaded therethrough into an axial slot 119 in the rod 6'. 
Block 112 has an arm 120 which abuts an end ofa shank 121 
of an adjusting screw 122 threaded through one of the anchor 
arms 117. Screw 122 adjusts the lower limit of the position of 
the holddown roller 104 to which position it is urged by a 
downwardly pulling tension spring 123 having its upper end 
hooked to the base 108 and its lower end is adjustably con 
nected by a bolt and nut assembly 124 to a cross brace 125 in 
terconnecting the_lower ends of the anchor arms 1 17. 
The shaft 105 as well as arms 126, 126 are connected to the 

arms 106, 106 of the brackets 107 by bolts 108', the other 
ends of arms 126 being connected to a shaft 128 extending 
therebetween and rotatably mounting an auxiliary holddown 
roller 129 which cooperates with a secondary and conveying 
guide roller 130 which is carried on a shaft 99 on bearings 
mounted on the plates 3 and 4. Roller 130 is driven from shaft 
93 which drives pullout roller 102. 
The upper ends of the anchor arms 117 are interconnected 

by a rod 133 which may carry through transverse aperture 
therein a support rod 134 which has a soft sponge wheel 135 
mounted on its distal end for rolling contact with the top sides 
of the sheets 70 in the magazine to hold them ?at and down. 
The position of the rod 134 and wheel 135 is adjusted by 
means of a set screw 136 threaded into rod 133 and engaging 
rod 134. 
The sheets 70 exiting from the pullout rollers travel on a 

support table 137 constituted in the present instance of a plu 
rality of laterally spaced generally parallel beams 138 which 
are interconnected by crossmember 139 and 140 and are jour 
naled on the pullout roller shaft 99. The beams 138 have 
horizontal upper edges 142, 143 which are coplanar with the 
upper edge 144 of a support bar 145 of an aligner generally 
designated 146, the bar 145 being carried by an angle iron 
from the cross brace 139 and is laterally adjustable therewith 
on the brace 139 as well as shaft 99 to position the stock in re 
gistry at any desired position on the table. 
The bar 145 has a groove 148 which is laterally angled and 

converges in a delivery direction with the upright edge 149 of 
a guide ?ange 150 which is disposed normal to the parallel 
pullout and metering roller shafts. 
The top run 152 of a conveyor belt 153 runs in the groove 

148 which is angled therewith to the guide surface 149 at an 
angle of about 25?, the belt 153 being trained about a pulley 
154 (FIG. 1) which has a shaft 155 mounted at a complemen 
tary angle to a pair of furcations 156, 157 on the distal end 
158 of the support bar 145. The return run 159 of the belt 153 
runs beneath bar 145 and continues about a conical face 160 
of a cone pulley 161 which is sleeved on the pullout shaft 99 
and releasably connected thereto by a set screw 162 so that 
the cone 161 may be shifted laterally with the remainder of 
the aligner assembly. 
The guide ?ange 150 is connected to the base 145 by screws 

163. A top plate 164 is connected to the upper edge of ?ange 
150 and overlaps the bar 145 and upper run 152 of belt 153 
and de?nes an item-accommodation or slot 165 space 
therewith which has a lateral opening 166 in a side remote 
from ?ange 150 which admits the sheets 70 therewith. A series 
of round openings 168 are provided in the plate 164 in vertical 
alignment with the belt and these receive close fitting spheres 
169 which are adapted to ride upon the items 70 as seen in 
FIG. 8 and press it to the belt run 152 which in addition to 
moving the sheet 70 translationally in a delivery direction also 
shifts the sheet 70 bringing its edge 170 against the guide sur 
face 149. The balls or spheres 169 are held in retainment by 
an overlying rod 172 secured to anchors 174, 176 projecting 
upwardly from plate 164. 
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In operation the sheets 70 issue edgewise from the magazine 
onto the fanning belts 54 at their ends 70a. The belts peel each 
sheet off the remaining pile and separate them as seen in FIG. 
2 and advance them one-by-one to the retard 75 against the 
advancing rollers 82, 82 which then carry the sheet over the 
retard into the nip 177 between the retard and the metering 
roller assembly 60, the rollers 82 being driven by the metering 
roller 60 but being extremely soft will not advance a second 
sheet before the one in the metering roller is exited. The drive 
of the fanner belts is impositive which also precludes driving 
the belts 54 when the metering means is occupied and the 
belts are adequately loaded. The sheets feed into the pullout 
rollers 102, 104 which run continuously and overrun the me 
te'ring roller which is braked by a braking clamp (FIG. 9) 179 
which is carried by a stub shaft 180 on the side plate 4, the 
clamp 179 having jaws 181, 182 which are spring loaded by 
the spring and screw assembly 183 which adjustably closes the 
jaws thus grasping the shaft 87 to restrict the shaft 87 from 
freely overrunning since it is connected to the drive by the one 
way or overrunning clutch 185 and its inertia would carry it 
beyond the driving range of the impulse carried to the clutch. 
Each item 70 is passed between the helper rollers 129, 130 
which discharges the item onto the table 137 with the edge 
170 of the item entered into the slot 165 through opening 166 
between the spheres 169 and to run 152 of the aligner belt 
153. 
The sheets move laterally‘ until edge 170 engages edge 149 

while the sheet is moved in its delivery direction in registry 
with the receiving mechanism. 

It will be understood that the pullout rollers run continu 
ously and that the metering roller runs intermittently for a 
period preset by the signal source to the metering roller and 
the metering roller has a controlled amount of overrun as 
governed by the brake which is sufficient to drive the advance 
discs 82 to enter the succeeding item into the nip 177 between 
the retard and the metering roller which is spaced a distance 
slightly less than the thickness of the item 70. 
The adjustment of the retard and in fact the entire com 

bined fanner and conveying assembly is accomplished by the 
screw 37 and the vertical position is determined by the posi 
tion of adjusting screw 30 which causes the retard and the en 
tire assembly carried on block 21 to swing up or down. There 
fore the extent and position of the nip 177 is determined for 
optimum operation. The upward pressure of the assembly car 
ried from block 21 is governed by the tension load exerted by 
the‘ spring 33. Thus an accurate adjustment can be easily 
made. The spring load of each torsion spring 63 is preferably 
sufficient to support the articles thereon across the balance 
pivot. The upper runs 72 of belts 55 are prevented from 
sagging by the supports 200 carried by each pin on the shanks 
43 thereof, the supports serving as brakes to the belts. 

I claim: 
1. in a feeder having a frame, a magazine thereon having a 

bottom inclined surface for supporting a stack of stock items 
imbricately arranged thereon and having a ?ower discharge 
region from which said items discharge from the top of the 
stack, metering roller means mounted on the frame in spaced 
relation to said discharge region, a support assembly mounted 
on the frame for pivotal movement about a generally horizon 
tal axis, means yieldable biasing the support assembly up 
wardly about said axis, retard means carried on said support 
assembly in underposed relation to said metering roller means, 
means for adjusting the upward swinging movement of said 
support assembly and thereby setting the position of the retard 
means to said roller means to de?ne an intake nip therewith 
compatible with the thickness of said items conveying means 
extending from said support discharge region to said roller 
means and pivotally carried from said support assembly for 
vertical swinging movement therewith, means for biasing said 
conveying means into engagement with said roller means, said 
conveying means swingable toward and away from said roller 
means independently of said support assembly for intermittent 
driving engagement thereby and having an extent to support a 
plurality of such items thereon issuing from said discharge re 
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gion and operative upon movement to separate said items 
thereon for individual presentation to said metering means. 

2. The invention according to claim 1 and auxiliary advanc 
ing roller means mounted on said support assembly and de?n 
ing an intake nip with said roller means and operative to grasp 
each successive item delivered thereto by said conveying 
means and pull the same into said nip between the retard 
means and roller means preparatory to actuation of the roller 
means for delivery thereof to associated mechanism. 

3. The invention according to claim 2 and said conveying 
means comprising rigid element means pivotally supported in 
termediate its ends on the support assembly in an area 
between said discharge region and said metering roller means, 
belt means movably supported on the rigid means, and spring 
means reactively disposed between the rigid means and the 
support assembly and urging said belt means at one end 
toward said metering roller means and at the other end 
downwardly from said discharge region thereadjacent. 

4. in a feeder, means for storing items to be fed seriatim to 
an associated mechanism and having an outlet through which 
the items exit, metering means comprising roller means for 
delivering the items to such associated mechanism, and com 
bined fanning and conveying means operatively intervening 
between said outlet and said metering means and comprising 
means providing a surface having an extent for simultaneously 
accepting a plurality of such items imbricately issuing through 
said outlet edgewise onto said surface, and means for intermit 
tently driving said combined means through said metering 
means for separating said items from each other at the edges 
engaging said surface and advancing such items deposited 
thereon seriatim to said metering means, said combined 
means disposed to hold said times in stripping position by said 
metering means and biased into engagement with the roller 
means for driving thereby during a period between the exit of 
one item from therebetween and the entry of a subsequent 
item therebetween. 

5. The invention according to claim 4 and said combined 
means comprising incrementally movable belt means provid 
ing said surface, and means yieldably supporting and thereby 
biasing said belt means into said driven relation by said meter 
ing means. 

6. The invention according to claim 41 and said combined 
means comprising a plurality of belts having advance runs ex~ 
tending from said outlet to said metering means, and said ad 
vance runs having delivery ends underposed with respect to 
said metering means, and means biasing the advance runs of 
the belts toward the roller means into driven engagement 
thereby. 

7. in a feeder, means for storing items to be fed seriatim to 
an associated mechanism and having an outlet through which 
the item exit, metering means for delivering ‘the items to such 
associated mechanism, and combined fanning and conveying 
means operatively intervening between said outlet and said 
metering means and comprising means providing a surface 
having an extent for accepting a plurality of such items for the 
outlet, means for imbricately issuing said items through said 
outlet edgewise onto said surface, means for impositively driv 
ing said means providing said surface concurrently with the 
operation of said metering means for separating said items 
from each other at the edges engaging said surface and ad 
vancing such items deposited thereon seriatim toward said 
metering means, said surface means disposed to hold said 
items in cooperative position to said metering means, and re 
tard means disposed in opposing relation to said metering 
means, said metering means comprising a roller assembly, and 
advancing roller means for so? elastomeric material having 
rolling contact with said roller assembly and operative in con 

70 junction with said combined fanning and conveying means to 

75 

advance said items to between said metering means and said 
retard means. 

3. The invention according to claim 4 and said roller means 
comprising a roller assembly, said combined means compris¢ 
ing a support, a pair of laterally spaced beams pivoted to the 



3,612,513 
7 

support on an axis generally parallel to said roller assembly, a 
pulley rotatably mounted on each end of each beam, a belt 
trained about the pulleys mounted on each beam, each belt 
having a delivery end underposed with respect to the roller as 
sembly, means biasing each beam in a direction urging said 
delivery end of the belts toward the roller assembly for en 
gagement therewith and during occupancy of an item between 
the roller asembly and the belts, said belts engaging said 
items. 

9. The invention according to claim 4 wherein said storing 
means comprises a tray having an inclined bottom with a 
lower discharge edge, said combined means comprising a plu 
rality of laterally spaced belts and means pivotally supporting 
them on an axis transverse to the belts, each belt having a top 
run extending from said discharge edge in intercepting rela 
tion to items discharged from the tray and having delivery 
ends disposed proximate to said metering means, retard means 
disposed between said delivery ends of said belts and de?ning 
an intake nip with said metering means for receiving items 
delivered by said belts thereto, and means biasing said belts 
toward said metering means at the delivery ends of said belts 
for cooperative association therewith. 

10. The invention according to claim 9 and a pair of soft 
discs extending radially beyond said retard means and 
rotatably supported thereadjacent and disposed in intercept 
ing relation to items delivered against said retard means and 
deformable to accommodate engagement of said items with 
said retard means, means for selectively intermittently driving 
said roller means for a period to withdraw an item from said 
combined means and discharge the same from said roller 
means and having a period of overrun for driving said discs to 
position the succeeding item in said nip, and means for brak 
ing said roller means to limit the extent of overrun. 

11. The invention according to claim 4 and auxiliary ad 
vancing means having rolling contact with said roller means 
and operative in conjunction with said combined means to ad 
vance said items to said roller means. 

12. The invention according to claim 4 and said combined 
means comprising a support structure, a movable belt as 
sembly pivoted on the support structure and having a delivery 
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8 
end underposed with respect to said roller means and biased 
toward said roller means for driving engagement thereby to 
pull successive items to the roller means and enter them 
therebetween whereupon the roller means is effective to strip 
the item delivered thereto off the delivery end of the belt as 
sembly, and retard means positioned in intercepting relation 
to successive items delivered to said roller means for holding 
each item succeeding the item being instantly pulled by the 
roller means from being pulled concurrently therewith. 

13. The invention according to claim 4 and said metering 
means opposing said combined means, said combined means 
comprising belts, rotatable means supporting said belts at the 
delivery ends thereof, and auxiliary advancing means having 
rolling contact with the roller means for pulling successive 
items between the same and said roller means and indepen 
dently supplementing feeding the items between said com 
bined means and said roller means, said belts having a sliding 
rolling contact with the roller means at intervals between exit 
of one item therebetween and entry of a succeeding item 
therebetween. 

14. A top feeder comprising a magazine having a lower 
discharge end, a metering mechanism spaced therefrom, con 
veying means between the discharge end of the magazine and 
the metering means and adapted for fanning and delivering 
stock items from the magazine to said metering means from a 
stack of such items diagonally arranged in the magazine and 
issuing from the top thereof onto said conveying means with 
their lower edges oriented toward said conveying=means, said 
conveying means providing a moving surface of an extent 
disposed in abrading relation to a plurality of such items 
delivered thereto along their lower edges for fanning them 
apart, and means for moving said items via said conveying 
means while maintaining such items in fanneddisposition and 
feeding such items edgewlse into said metenng means, and 
said means providing said surface comprising endless belt 
means engaging said edges and movable toward said metering 
means, and means pivotally supporting said belt means inter 
mediate the ends thereof, and means biasing said supporting 
means to engage said belt means at the delivery end thereof 
with said metering means for driving thereby. 


