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7 Caims. (C. 271-4) 
This invention relates to sheet feeding apparatus and 

more particularly to such apparatus which shall be adapted 
for feeding sheets of flexible material singly and Succes 
sively at spaced intervals from a plurality thereof in 
stacked formation. 
An object of my invention is to provide sheet feeding 

apparatus of the character designated which shall be 
adapted to feed automatically sheets of flexible material 
upon demand, whereby the apparatus is particularly 
adapted for feeding forms, envelopes, printed matter and 
the like. 
Another object of my invention is to provide sheet 

feeding apparatus of the character designated which shall 
be adapted to receive individual sheets from either top 
feed units or bottom feed units. 
Another object of my invention is to provide sheet feed 

ing apparatus of the character designated which shall align 
the sheets of material both accurately and positively for 
subsequent operations, such as printing and the like, where 
by such subsequent operations may be carried out while 
the sheets of material are within my improved apparatus, 
thus eliminating the necessity of having to stop the opera 
tion and align the sheets of material before subsequent 
operations. 
Another object of my invention is to provide sheet feed 

ing apparatus of the character designated which shall be 
trouble free in operation and one in which there are no 
cumulative errors due to the fact that upon interruption of 
the dispensing of sheets of material, the operation of the 
apparatus is stopped immediately at that point. 
A further object of my invention is to provide sheet 

feeding apparatus of the character designated which shall 
be compact whereby the apparatus requires a minimum 
of space. 
A further object of my invention is to provide sheet feed 

ing apparatus which shall be adapted for mechanical oper 
ation throughout or may embody a minimum of elec 
trically operated components. 
A still further object of my invention is to provide sheet 

feeding apparatus which shall be simple of construction, 
economical of manufacture and one which may be timed 
to suit any feed requirements with a minimum of effort 
and one which requires a minimum of maintenance for 
satisfactory operation of the apparatus at all times. 

Heretofore, in the art to which my invention relates, 
various forms of demand feeders for dispensing sheets of 
material have been proposed. However, such feeders have 
required considerable maintenance to assure satisfactory 
operation thereof and cumulative troubles are encountered. 
To overcome the above and other difficulties, I provide 

sheet feeding apparatus which may be completely mechan 
ical in operation and one which feeds a single sheet of 
material on demand whereby the sheets are fed singly and 
successively at predetermined spaced intervals from a 
stack thereof. To provide positive and trouble-free opera 
tion of the apparatus, I employ feed mechanism in which 
the sheet literally feeds itself. That is to say, the sheet of 
material being fed through the apparatus actually forms 
a part of the feed mechanism whereby certain components 
of my apparatus will not operate in the absence of a sheet 
of material. 

Apparatus embodying features of my invention is illus 
trated in the accompanying drawing, forming a part of this 
application, in which: 

FIG. 1 is a diagrammatic view showing the apparatus 
at rest; 
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FIG. 2 is a diagrammatic view showing a sheet of mate 

rial being fed through the apparatus; 
FIG. 3 is a diagrammatic view showing the apparatus 

immediately after a sheet of material has been dispensed 
therefrom; and, 

FIG. 4 is an enlarged fragmental view, partly broken 
away and in section, taken generally along the line 4-4 
of FIG. 1. 

Referring now to the drawing for a better understand 
ing of my invention, I show a plurality of sheets of mate 
rial 10 arranged in stacked formation adjacent a driven 
feed unit indicated generally at 11, which may be any 
conventional type friction driven feed unit for delivering 
sheets in succession from the source of supply. In the 
drawing, I show the feed unit as comprising an upper sep 
arator roll 12 and a lower feed roll 3. An annular recess 
14 is provided in the lower feed roll 13 for receiving a 
flexible drive member, such as a belt 16. 

Mounted in spaced relation to the feed rolls 12 and 13 
is a drive shaft 17. Mounted for free rotation on the drive 
shaft 17 is an idler roll 18 having a reduced diameter cen 
tral portion to provide an annular groove 19 for receiving 
the flexible drive member 16, as shown in FIG. 4. Pref 
erably, the outer surface of the idler roll 18 at opposite 
sides of the annular groove 19 is covered by a suitable 
resilient material 22, such as rubber or the like. 
Mounted for rotation with the drive shaft i7 at oppo 

site sides of the idler roll 18 are rollers 22 which are se 
cured to the shaft 17 by suitable means, such as set screws 
23. The outer surface of each roll 22 is covered with a 
resilient material 24, such as rubber or the like. It will 
thus be seen that the axially spaced rolls 22 rotate with 
the shaft 17 as it is driven from a suitable source of power, 
not shown, while the idler roll 18 is adapted for inde 
pendent rotation relative to the shaft 17. 
Mounted for rotation on a shaft 26 at one side of the 

rolls 22 and idler roll 18 is a roll 27 which extends from 
one roll 22 to the other roll 22, as shown in FIG, 4. 
The roll 27 is provided with reduced diameter portions 
opposite the enlarged diameter portions of the idler roll 
i8 covered by the resilient material 21 to provide annular 
recesses 28, whereby the idler roll 18 is closely spaced 
relative to the roll 27 and is still adapted for free rotation 
relative thereto so long as there is no sheet of material in 
terposed between the idler roll 18 and the feed roll 27. 
As shown in FIG. 4, the outer surface of the feed roll 27 
is coated by a suitable resilient material 29, such as rub 
ber or the like. 
Mounted for rotation at the opposite side of the rolls 

22 and idler roll 18 from the feed roll 27 is another feed 
roll 31 which is supported by a shaft 32. It will be appar 
ent that the shafts 26 and 32 are supported by suitable 
bearing members, not shown, in a manner well under 
stood in the art. The roll 31 is also provided with re 
duced diameter portions to provide annular recesses 33 
opposite the larger diameter portions of the idler roll 18 
whereby the idler roll is closely spaced relative to the feed 
roll 31 and still rotates freely relative thereto so long as 
there is no sheet of material between the idler roll 8 
and the feed roll 31. The outer surface of the feed rol 
3 is also covered by a suitable resilient material 34, such 
as rubber or the like. 
Mounted adjacent the delivery side of the rolls 22 and 

27 is a sheet receiving unit indicated generally at 36. 
AS clearly shown in FIG. 1, an actuating member 37 
projects upwardly through suitable slots 38 provided in 
the sheet receiving unit 36 to define a stop for the in 
dividual sheets of material 10 fed therein and also to pro 
vide means for moving a sheet of material forwardly be 
tween the Subjacent pair of rolls 22 and 31. The actuat 
ing member 37 is mounted for pivotal movement as at 
39 and may be moved about its pivot point by suitable 
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means, such as a solenoid 41. While I have shown the 
actuating member 37 as being actuated by a Solenoid, it 
will be apparent that other suitable means may be en 
ployed, such as a cam member or the like. That is to say, 
any suitable means may be employed for moving the sheet 
of material forward between the roils 22 and 3 after it 
has been deposited in the sheet receiving unit 35. 

From the foregoing description, the operation of my 
improved sheet feeding apparatus will be readily under 
stood. The individual sheets of material E8 assume the 
position shown in F.G. 1 while the apparatus is at rest. 
To dispense a sheet 0, the actuating member 37 is moved 
toward the rollers 22 and 31 whereby the leading edge of 
the sheet 6 within the sheet receiving unit 36 moves into 
engagement with the rolls 22 and 3; whereupon the sheet 
is pulled between the rolls 22 and the roll 31 by the fric 
tional engagement of the resilient surfaces 24 and 34. AS 
the sheet 10 passes between the rollers 22 and 31, the sheet 
13 also engages the idler roll i8, thereby imparting ro 
tary motion to the idler roll. That is, one side of the 
sheet of material 56) engages the resilient Surface 25 of the 
idler rol. 8 while the other surface thereof engages the 
resilient surfaces 34 of the roll 3 whereby a positive drive 
is provided between the idler roll and the Ioil 3 so long 
as a sheet of material G is being fed therebetween. Upon 
rotation of the idler roll 13, the flexible drive member 6 
drives the lower feed roll 3 of the feed unit i whereby 
another sheet of material 10 is fed between the rolls 22 
and 27, as shown in FIG.2. 

After the lowermost sheet of material 0 has passed 
from between the rolls 22 and 31, rotary motion is still 
imparted to the idler roil 18 by the uppermost sheet of 
material 0 passing between the rolls 22 and 27. That is 
to say, one surface of the sheet of Imaterial 10 engages the 
enlarged, resilient portions 21 of the idler roll While the 
other surface thereof engages the resilient portions 29 of 
the feed roll 27. Accordingly, the uppermost sheet of 
material 10 continues to drive the idler roll 8 and the feed 
unit is until the uppermost sheet of material 10 has been 
dispensed into the sheet receiving unit 36, as shown in 
F.G. 1. The apparatus then remains at rest until the 
actuating member 37 is again moved toward the rollers 
22 and 32 whereupon the cycle of operation is repeated. 
It will thus be seen that the cycle of operation may be 
repeated at any predetermined time interval by merely 
controlling the time interval that the actuating member 
37 is actuated. 
From the foregoing, it will be seen that I have devised 

improved sheet feeding apparatus in which sheets of flex 
ibie material may be fed on demand singly and Successively 
at predetermined spaced intervals from a stack of Such 
sheets of material. By providing apparatus in which the 
sheet of material itself actually forms a part of the driv 
ing mechanism, the apparatus is positive in operation and 
only operates while the sheets are being fed properly 
through the apparatus. Also, by providing a demand 
feeder which may be entirely mechanical in operation, 
eliminate malfunctioning of the apparatus and the main 
tenance problems which are encountered with conven 
tional type electrical sheet feeding apparatus. Further 
more, by providing a demand feeder which requires a 
minimum of moving parts and one which is positive in 
operation, my improved apparatus requires a minimum 
of maintenance and is trouble free in operation. 
While I have shown my invention in but one form, it 

will be obvious to those skilled in the art that it is not so 
limited, but is susceptible of various changes and modifica 
tions without departing from the spirit thereof, and de 
sire, therefore, that only Such limitations shall be placed 
thereupon as are specifically set forth in the appended 
claims. 
What I claim is: 

... in apparatus for feeding sheets from a supply thereof 
having a driven feed unit for delivering said sheets in 
succession from Said Supply, 
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4. 
(a) a drive shaft, 
(b) at least one roller mounted on Said drive shaft for 

rotation therewith, 
(c) an idler roller mounted for free rotation on Said 

drive shaft, 
(d) a third roller mounted adjacent said one roller 

in position to be driven thereby and positioned in 
closely spaced relation to said idler roller and in 
position to receive successively therebetween sheets 
from Said feed unit to drive said idler roller by the 
sheets deiivered between said third roller and said 
idier roller, 

(e) a sheet receiving unit mounted in position to receive 
the sheets after they pass between said third roller 
and said idler roller, 

(f) a fourth rollier mounted adjacent said one roller in 
position to be driven thereby and positioned in closely 
spaced relation to said idler roller and in position to 
receive successively therebetween sheets from said 
sheet receiving unit to drive said idler roller by the 
sheets delivered between said fourth roller and said 
idler roller, and 

(g) drive means operatively connecting said idler 
roller to said driven feed unit to drive Said feed unit 
upon rotation of said idler roller. 

2. Apparatus for feeding sheets as defined in claim 
in which the means operatively connecting said idler 
roller to said driven feed unit comprises a flexible drive 
member. 

3. Apparatus for feeding sheets as defined in claim 
in which actuating means is associated with said sheet 
receiving unit to move the sheets delivered into said re 
ceiving unit between said fourth roller and said idler 
roiler. 

4. In apparatus for feeding sheets from a Supply there 
of having a driven feed unit for delivering said sheets in 
Succession from Said Supply, 

(a) a drive shaft, 
(b) a pair of axially spaced rollers mounted on said 

drive shaft for rotation therewith, 
(c) an idler roller mounted for free rotation on said 

drive shaft between said pair of axially spaced roll 
eIS, 

(d) a first feed roller mounted adjacent said pair of 
axially Spaced rollers and said idler roiler in position 
to be driven by said pair of axially spaced rollers 
and positioned in closely spaced relation to said 
idler roller and in position to receive successively 
therebetween sheets from Said feed unit to drive said 
idler roller by the sheets delivered between said first 
feed roller and said idler roller, 

(e) a sheet receiving unit mounted in position to re 
ceive the sheets after they pass between said first 
feed roller and said idler roller, 

(f) a Second feed roller mounted adjacent said pair of 
axially spaced rollers and said idler roller in posi 
tion to be driven by said pair of axially spaced 
rollers and positioned in closely spaced relation to said 
idler roller and in position to receive successively 
therebetween sheets from said sheet receiving unit 
to drive said idler roller by the sheets delivered be 
tween said second feed roller and said idler roller, 
and 

(g) drive means operatively connecting said idler roiler 
to said driven feed unit to drive said feed unit upon 
rotation of said idler rollier. 

5. In apparatus for feeding sheets from a supply there 
of having a driven feed unit for delivering said sheets in 
Succession from Said supply, 

(a) a drive shaft, 
(b) a pair of axially spaced rollers mounted on said 

drive shaft for rotation therewith, 
(c) an idler roller mounted for free rotation on said 

drive shaft between said pair of axially spaced rollers 
and having an annular groove therein, 
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(d) an endless flexible drive member engaging said 
annular groove and operatively connecting said idler 
roller in driving relation with said driven feed unit 
to drive said feed unit upon rotation of said idler 
roller, 

(e) a first feed roller mounted adjacent said pair of 
axially spaced rollers and said idler roller in position 
to be driven by said pair of axially spaced rollers 
and positioned in closely spaced relation to said 
idler roller and in position to receive successively 
therebetween sheets from said feed unit to drive said 
idler roller by the sheets delivered between said first 
feed roller and said idler roller, 

(f) a sheet receiving unit mounted in position to re 
ceive the sheets after they pass between said first 
feed roller and said idler roller, and 

(g) a second feed roller mounted adjacent said pair 
of axially spaced rollers and said idler roller in posi 
tion to be driven by said pair of axially spaced rollers 
and positioned in closely spaced relation to said idler 
roller and in position to receive successively there 
between sheets from said sheet receiving unit to drive 
said idler roller by the sheets delivered between said 
second feed roller and said idler roller. 

6. Apparatus for feeding sheets as defined in claim 5 
in which said first and second feed rollers are provided with 
enlarged diameter portions opposite and in spaced relation 
to the endless flexible drive member which engages said 
annular groove in the idler roller. 

7. In apparatus for feeding sheets of flexible material 
singly and successively at spaced intervals from a plural 
ity thereof in stacked formation, 

(a) a driven feed unit for withdrawing single sheets 
from the stacked formation, 

(b) a drive shaft, 
(c) at least one roller mounted on said drive shaft 

for rotation therewith, 
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(d) an idler roller mounted for free rotation on said 

drive shaft, 
(e) a third roller mounted adjacent said one roller 

in position to be driven thereby and positioned in 
closely spaced relation to said idler roller and in posi 
tion to receive successively therebetween sheets from 
said feed unit to drive said idler roller by the sheets 
delivered between said third roller and said idler 
roller, 

(f) a sheet receiving unit mounted in position to receive 
the sheets after they pass between said third roller 
and said idler roller, 

(g) a fourth Toller mounted adjacent said one roller 
in position to be driven thereby and positioned in 
closely spaced relation to said idler roller and in posi 
tion to receive successively therebetween sheets from 
said sheet receiving unit to drive said idler roller by 
the sheets delivered between said fourth roller and 
said idler roller, 

(h) drive means operatively connecting said idler roller 
to said driven feed unit to drive said feed unit upon 
rotation of said idler roller, 

(i) actuating means associated with said sheet receiv 
ing unit to move each sheet delivered into said re 
ceiving unit between said fourth roller and said 
idler roller, and 

(j) means to actuate said actuating means at prede 
termined spaced intervals. 
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