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Patented Oct. 13, 1953 2,655,374 

UNITED STATES PATENT OFFICE 
2,655,374 

AUTOMATIC SHEET FEEDING MECHANISM 
Malcolm G. Townsley, Park Ridge, Ill., assignor 
to Bell & Howell Company, Chicago, Ill., a cor poration of Illinois 

Application March 24, 1950, Seria No. 151,751. 
(C. 2-36) 17 Claims. 

My invention relates particularly to automatic 
sheet feeding imechanism for use. On a microfilm 
recorder embodying sheet handling or feeding 
mechanism provided with a horizontal driven 
rotatable sheet feed drum to which sheets are Se 
‘quentially fed, although not limited to this use 
alone, and particularly concerns a feeder of the 
itype described and claimed in U. S. applications 
for Letters Patent of Elmer L. Johnson, Serial 
No. 53,646, filed October 9, 1948, now Patient No. 
2,652,248, and Serial No. 147,498, filed March 3, 
1950, now Patent No. 2;626,148, both for im 
provement in Automatic Sheet Feeding Mecha 
inism, on which this invention may be considered 
'animprovement. 

(Objects of the invention resides in the pro 
'vision of a simple and effective automatic sheet 
feeding ninechanism for sequentially feeding 
"sheets from a stack thereof, which is well adapted 
for the above use, which provides for the driving 
of the feed roll or feed device thereof from the 
feed drum of the sheet handling mechanism in a 
positive manner, which is conveniently portable, 
which is readily installed on and removed from 
a sheet handling machine, which provides for de 
sirably closely spacing the sheets as they are fed, 
which includes means for preventing, at least to 
a large extent, the undesired feeding of Super 
posed sheets instead of single sheets, and which 
means is simple and compact and well adapted 
for feeders of the above type. 
The invention Will be more readily understood 

by reference to the accompanying drawing 
forming a part hereof and in which 

Figure 1 is a front elevation of an automatic 
sheet feeding mechanism embodying my inven 
tion and showing it in mounted association. With 
parts of a microfilm recorder, parts being broken 
away and shown in Section; 

Figure 2 is a side elevation of said feeding 
mechanism and also showing it in mounted as 
sociation with parts of a microfilin recorder; 

Figure 3 is a partial bottom plan view of Said 
feeding mechanism; 

Figure 4 is a sectional view taken substantially 
on the line i4-4 of Figure 3; 

Figure 5 is a sectional view of said feeding 
mechanism, taken similarly to Figure 2 and 
showing the feeding mechanism in mounted as 
sociation with parts of a microfilm recorder; 

Figure 6 is a partial sectional view taken sub 
stantially on the line 6- 6 of Figure 3; 

Figure 7 is a partial sectional view taken sub 
stantially on the line - of Figure 2; and 
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taken similarly to Figure 5 and showing differ 
ent conditions of operation. 

Referring to the drawing and particularly Fig 
ures 1, 2 and 5, the sheet handling machine on 
which my automatic sheet feeding mechanism 
is shown to be used, is a microfilm recorder which 
includes a horizontal rotatable sheet feed drum 
which is driven in a clockwise direction in Fig 

ures 2 and 5, a generally horizontal stationary 
hand sheet feed plate or chute 2 inclined down 
wardly toward the upper portion of the feed 
drum in tangential sheet feeding relation there 
with for the sequential hand feeding of sheets 
to the feed drum which in cooperation with pres 
Sure rollers, not shown, feeds the sheets down 
wardly for the photographing of the sheets by 
the recorder, and a driving gear 3 secured at one 
end of the feed drun for rotation there with and 
disposed in concentric relation with and having 
its pitch diameter the same as the diameter of 
the feed drum. 
My automatic sheet feeding mechanism com 

prises as follows: 
A rectangular support plate 4 is provided with 

upwardly extending projections 5 at opposite 
sides of the front end thereof, these projections 
being bearing brackets secured down Wardly on 
the Support plate by Screws 6 as shown in Fig 
ure 7. A rotatable shaft T is arranged trans 
versely of and above the Support plate at Said 
end thereof, "See Figure 1, and extends through 
and is journaled in the bearing brackets as desig 
nated at 8 in Figures 1 and 7. Two rotatable 
drum engaging rollers 9, respectively disposed at 
the sides of the supportplate. and at the outsides 
of the bearing brackets 5, are rotataily mounted 
on opposite ends of the shaft 7 in coaxial rela 
tion herewith and for rotation independently 
thereof as respectively designated at 0 and i? , 
'these rollers being of relatively large diameter 
and projecting below the support plate for roll 
ing engagement downwardly on the feed drum , 
Two support legs 2, see Figures 1, 2, and 5, are 

spaced transversely of the support plate 4 and are 
formed integrally there with and extend down 
wardly therefrom in the region of the rear end 
thereof, and the lower end portions 3 of the 
legs 2 are reduced, see Figure 1, and form shoul 
iders 4. The portion of the hand sheet feed plate 
2 remote from the feed drum is provided with 
transversely spaced apertures 5 downwardly in 
to which the reduced end portions 3 of the legs 
loosely engage 'with the shoulder's 4 engaged 
sdownwardly on the feed plate 2 for positioning 

Figures 8 and 9 are partial sectional views 55 the support plate 4 above the feed plate 2 and 
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inclined downwardly toward the upper portion 
of the feed drun in tangential sheet feeding 
relation thereWith and with the drum eingaging 
l'ollers 9 in rolling engagement downwardly gn 
the feed drun. See Figures 1 and 5. 
The drun engaging roller 9 corresponding with 

the end of the feed druim at which the driving 
gear 3 is disposed, is provided at the outer side 
thereof with a driven gear 6 which is fixed with 
this roller for rotation therewith and is disposed 
concentric thereto and has its pitch diameter 
the same as the diameter of the drun engaging 
rollers, see Figures 1 and 7, so that when the 
rollers 9 are engaged downwardly on the feed 
drum , the driven gear 6 is downwardly en 
gaged in proper mesh with the feed drum drive 
gear 3 for driving the driven gear and its roller 
from the drive gear and feed drun in a positive 
alle. 
The support, plate 4 forms the base of the auto- 2 

natic feeding mechanism and carries the mech 
anism thereof including the drum engaging 
rollers 9, the driven gear 6 and the shaft as 
a unit, so that the automatic feeding nechanisa 
is conveniently portable and is readily installed 
On and removed from the Sheet handling machine 
by engaging and disengaging the legs 2 with 
the apertures 5 with vertical movement of the 
feeding mechanism. 
The loose engagement of the reduced end por 

tions 3 of the legs 2 in the apertures 5 in co 
operation with engagement of the shoulders 
downwardly on the feed plate 2 provides pivotal 
engagement of the legs 2 downwardly on the 
feed plate 2 in a region horizontally and radially 
remote from the end of the support plate is at 
which the drun engaging rollers 9 and driven 
gear 6 are disposed to permit vertical novernent 
of the feeding mechanism whereby weight of the 
feeding mechanism presses the drum engaging it 
rollers 9 downwardly on the drum for maintain 
ing the drive and driven gears 3 and 6 in mesh 
for driving the driven gear and its drum engag 
ing roller. 
Two axially spaced bored friction feed rolls , 

See particularly Figures 1 and 5, are rotatably 
mounted on the shaft between the bearing 
brackets 5, they being of Smaller diameter than 
the drun engaging rollers 9 and arranged in co 
axial relation theireWith and being arranged above 
the support plate 4 in approximately tangential 
relation. With the upper or sheet Supporting Sur 
face 8 of the support plate. These feed rolls 
comprise bored hubs 9 having their bores en 
gaged for rotation on the shaft , and bored rolls 
2 of friction material such as Soft rubber, Se 
cured to the hubs for rotation thereWith and 
through the bores of which the hubs extend, and 
are connected with the Shaft to be driven there 
from in the direction to feed sheets by imeans 
of automatic overrunning clutches, generally 
designated at 2, which serve a purpose herein 
after appearing. 
A speed increasing spur gear transmission 

serves to drive the shaft and consequently the 
feed rolls from the driven gear 5 and its 
roller 9 and comprises, see Figure 7, relatively 
large and smail spur gears 22 and 23 disposed 
coaxially of the shaft and respectively Secured 
with the driven gear 6 and its roller 9 and With 
the shaft , and a counter gear member 24 rotat 
ably mounted in parallelism with the shaft On 
a stud 25 secured on the adjacent bearing bracket 
5 and provided with relatively small and large 
spur gears 26 and 2 respectively meshing with 
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the gears 22 and 23. This speed increasing trans 
mission serves to drive the feed rolls 7 at a 
greater peripheral speed than that correspond 
ing With the necessarily relatively large diameter 
of the driven gear S and the rollers 9 and at a 
peripheral Speed slightly less than that of the 
feed drum for a purpose hereinafter appearing. 
The Support plate 4 is adapted to support, on 

the upper or sheet supporting surface 8 thereof, 
a Stack of sheets 28 on edge and a pusher 29 is 
mounted on the Support plate for movement lon 
gitudinally thereof, in a manner unnecessary to 
be described, and is yieldably urged by gravity, 
because of the inclination of the support plate, 
to advance the stack of sheets facewise against 
the feed rolls 7. A positioning device, generally 
designated at 30, is carried on a rod 3 extend 
ing between and secured to the bearing brackets 
5 above the feed rolls 7, and extends upwardly 
from this rod for forward engagement of the 
front of the sheet stack thereagainst, as the 
pusher 29 advances the stack against the feed 
rolls . 
The feed drum and drive gear 3 rotate clock 

Wise in Figures 2, 5, 8 and 9 and the drive gear 
drives the driven gear 6 and feed rolls 7 coun 
terclockwise in these figures, and the feed rolls 
grip and Sequentially feed the sheets at the 
front of the stack edgeWise and over the forward 
portion of the Support plate to the feed drum 
on which they are gripped by pressure rollers, 
not shown, and their feeding is thereby con 
tinued. 
The Speed increasing transmission between the 

driven gear S and the feed rolls 7 serves to 
increase the speed of the feed roll to a peripheral 
Speed slightly less than that of the feed drun 
A, and as a result the sheets are desirably closely 
Spaced as they are fed over the feed drum, be 
cause as a sheet is gripped on the feed drum its 
Speed is slightly increased and it is advanced a 
Short distance away from the succeeding sheet to 
provide the close Spacing therebetween, the over 
running clutches 2 permitting the sheets to 
momentarily increase the speed of the feed rolls 
and preventing undesirable slippage between the 
feed rolls and sheets. 
A relatively wide arm 32, see Figures 3, 4, 5 

and 6, is formed of Sheet metal and is of U-shape 
providing spaced parallel arm portions 33 which 
are provided interlinediately thereof With channel 
portions 34 extending longitudinally thereof and 
facing in the same direction normal to the plane 
of the arm. The arm 32 is arranged below the 
support plate 4 in correspondence therewith and 
has the end thereof forming the base of its U 
shape disposed rearwardly and pivotally mounted 
on the support plate on an axis disposed in paral 
lelism with and horizontally spaced rearwardly 
from the feed rolls by means of apertured ears 
35 formed on the Support plate and spaced trans 
versely thereof and extending downwardly there 
from and between Which the arm 32 is engaged, 
a shaft 35 extending between these ears and en 
gaged in the apertures thereof, bearing slots 37 
on corresponding ends of the arm portions 33 
and disposed normal to the arm or vertically and 
slidably and pivotally engaged on the shaft, an 
upwardly extending bearing tongue 38 on the base 
of the U-shape of the arm in the region of the 
slots 37 and intermediate the arm portions 33 
and engageable upWardly against the Support 
plate 4, and two torsion Springs 39 engaged about 
the shaft 36 and disposed adjacent respective 
of the arm portions 33 and having terminal arms 
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'40 engaging upwardly against the support plate 
*4 and opposite terminal arms 4 engaging up 
Wardly against respective of the Sarm portions 33 
def the arm 32 to maintain the pivotal mounting 
Fof the arm on the support plate and to urge the 
forward fends of the carn portions 33 upWardly, 
the forward ends of these arm portions being 
idisposed below the feed rolls ill. The engage 
ment of the tongue 38 upwardly against the Sup 
port plate forms the pivot of the arm 32, the 
i.engagement of the slots 37 on the shaft. 36 go 
isitions, the arm forwardly and rearWardly, and 
ithe engagement of the arm between the ears 35 
positions the arm laterally. 
Two axially spaced rotatable friction retard 

"rolls 42, see Figures 3, 4 and 5, are disposed in 
parallelism and opposing relation with and be 
slow respective of the feed rolls 17 for the feeding 
of sheets between the feed and retard rolls, the 
pivotal axis of the arm 32 being thus disposed 
in parallelism with and horizontally spaced from 
it he retard rolls. These retard rolls comprise 
‘bored flanged hubs: 43 and bored rolls 44 of fric 
tion material, such as soft rubber, engaged on the 
hubs between the flanges of the hubs and secured 
therewith. A shaft 45 extends between and is 
mounted for rotation on the forward ends of the 
arm portions 33 of thearm 32 which are disposed 
below the feed rolls ill, by means of fanged bear 
ing bushings 46 secured in bores through the arm 
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portions and in which the shaft 45 is rotatably 
engaged, and as so mounted this shaft is disposed 
in parallelism with and below the feed rolls 
and in parallelism with and horizontally Spaced 
from the pivotal axis of the arm 32. 
"The retard rolls, 42 are mounted on the shaft 

-45 adjacent and on the insides of the arm por 
tions 33 by means of the bores of the retard 
'roll hubs 43 being loosely engaged on this shaft 
for movement longitudinally thereof, and the 
retard rolls are preferably rotatably Secured. On 
this shaft, to rotatably secure the retard rolls to 
gether, by means of keys 47 on this shaft and 
slidably engaged in keyways. 48 in the bores of the 
retard roll hubs 43, see Figures 3 and 8. The 
:retard rolls are oppositely movable axially away 
from each other on the shaft 45 to engage the 
outer fianges of the retard roller hubs 43 against 
the flanges of respective of the bearing bushings 
45, and two friction washers 49 of suitable fric 
...tion material are loosely engaged on the shaft 
45 on the insides of the retard rollers and are 
-oppositely movable axially of the retard rollers 
away from each other to frictionally engage the 
inner flanges of respective of the retard roller 
hubs 3. Two apertured brake members 50 are 
loosely engaged on the shaft. 45 on the insides of 
'the friction Washers 49 and are oppositely now 
able axially of the retard rollers away from each 
other to frictionally engage the inner faces of 
respective of the friction washers 49, and are 
provided with radial-arms 5 which serve to pre 
went rotation of the brake members as herein 
:after described. 
The brake members 50, the friction Washers 

49, the retard roll hubs:43 and the bearing bush 
ings 46 constitute two yieldable friction brakes 
-carried with the arm 32 and arranged adjacent 
respective of the retard rolls for resisting rotation 
of respective of the same, the brake members 50 
being oppositely movable away from each other 
to effect engagement of respective of the brakes. 
To arms. 52 are formed of sheet metal and are 

of U-shaped cross section throughout the major 
portions thereof, to form longitudinally extend 
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(ing channels: 53 within which the arms 5 of the 
ibrake members 50 are engaged to preventirota 
tion thereof and these arms extend in corre 
Spondence With and are spaced transversely of 
the arm 32 and are movably engaged in respec 
tive of the channel portions 34 of the arm 32. 
The 2rms 52 are pivotally mounted internedi 
ately thereof on the arm .32 intermediate the 
retard rolls 42 and the pivotal axis of the arm 

:10 32 on respective of pivotal axes spaced longitu 
idinally of the pivotal axis of this arm as desig 
Jnated at 54. The retard roll adjacent ends 55 
Of the arms 52 are respectively oppositely opera 
tive: on the brake members to effect engagement 

l5 of the brakes with opposite movement of these 
arms, and an adjustable spring connection is 
provided between the other tends of these arms 
sfor maintaining the brakes in , engagement and 
adjusting the friction thereof, this connection, 

20 see Figure 3, comprising a helical tension spring 
56 having One end thereof connected with one 
of the arms 52, a Screw 57 having one end there 
of connected with the other end of the spring 
and passing through an aperture in the other 
of the arms 52, and a nut 59 screwthreaded on 
the screw 57 and engaging the last mentioned 
arm, 52 in opposition to the spring. 
The retard rolls 42 being mounted on the for 

ward ends of the arm portions 33 of the arm 32, 
the torsion springs 39 yieldably urge the retard 
rolls upwardly toward the feed rolls 7 for the 
passage of sheets under pressure therebetween, 
and the Support plate 4 is provided with open 
lings 59 through which the retard rolls project 
to engage sheets fed over the sheet Supporting 
Surface 8 of the support plate. 

For the purpose of maintaining the driving and 
driven gears 3 and 6 in mesh in case the weight 
of the support plate 4 and the mechanism car 
ried thereby is insufficient to maintain the driven 
gear 6 in mesh with the drive gear 3, see Figures 
1 and 2, a vertically extending detent spring 60 
is provided with an intermediate forwardly pro 
jecting vertically extending cam detent portion 
6- and has its upper end secured by a screw 62 
on the bearing bracket 5 which is adjacent the 
driven gear f6 and has its lower end mounted on 
ithis bracket for vertical movement by a vertical 
slot 63 through the spring and slidably engaged 
on a screw 64, and a rearwardly projecting cam 
fdetent 65, see Figure 2, is secured on the micro 
film recorder or other mechanism on which the 
feeding mechanism is installed. The cam detent 
portion 6 of the detent spring engages under 
the cam detent 65 when the feeding mechanism 
is installed to insure maintenance of the mesh 
Fof the driving and driven gears 3 and fB, and the 
-detect springs 60 is sufficiently yieldable to cam 
over the cam detent 65 during installation and 
renoval of the feeding mechanism. 

Recalling that the feed drum rotates clock 
Wise and the feed rolls rotate countel'clockwise 
in Figures 2, 5, 8 and 9, the feed rolls 7 normally 
grip and feed each foremost sheet 65 of the sheet 
stack 28 and feed it downwardly and about the 
feed rolls and over the corresponding end of the 
support plate 4 and between the feed rolls and 
the retard rolls 42, and thus sequentially feed the 
Sheets from the sheet stack to the feed drum on 
which they are gripped by pressure rollers, not 
shown, for the further feeding thereof, the sheets 
ibeing under pressure between the feed and retard 
rolls by reason of the springs. 39 urging the retard 
rolls toward the feed rolls. As single sheets are 
fed under pressure between the feed and retard 
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rolls, the retard rolls are rotated clockwise, see 
Figure 8, because while the yieldable friction 
brakes, above described, resist rotation of the re 
tard rolls, their resistance is overcome by the 
friction between the feed rolls and a single sheet 
and between the sheet and the retard rois, thus 
promoting the uniform feeding of Single sheets 
even though they are of random thicknesses. 
However, the yieldable friction brakes resist rota 
tion of the retard rolls to an extent sufficient to 
cause slippage between superposed sheets 6 and 
Si, see Figure 9, between the feed and retard rolls 
by Stoppage of the retard rolls and consequent 
temporary Stoppage of the sheet, 62 contacting 
the retard rolls while the foremost, sheet 36 con 
tacting the feed roll is fed. After the foremost 
sheet SS is fed from between the feed and retard 
rolls, the sheet 8 is fed, after which the feed irolls 
grip the then foremost sheet of the stack and fee 
the Saine. 
The bearing tongue 38, being disposed inter 

Inediate the air) portions 33, is thus disposed in 
termediate the retard rolls 82 longitudinally of 
the axis thereof so that the airin 32 and the retard 
rolls are pivotally novable on an axis disposed 
in parallelism. With and horizontally spaced from 
the retard rolls and are rockably movable trans 
weirsely of the feed and retard rolls A and 42 in 
the common axial plane thereof, the slots 3 per 
mitting this pivotal and rocking movement. The 
torsion Springs 39, being disposed adjacent re 
Spective of the arm partions 33, are spaced re 
spectively on opposite sides of the bearing tongue 
longitudinally of the pivotal axis of the arm 32, 
So that the retard rolls are urged upwardly toward 
the feed rolls in pressure e?ualized i'elation longi 
tudinally thereof and thus act, correspondingly 
On the sheets fed between the feed and retard 
rolls to minimize any tendency of the sheets to 
SkeW. 
While I have thus described my invention, I do 

not wish to be limited to the precise details de 
scribed, as changes may be readily made without 
departing from the spirit Cif my invention, but 
having this deseried inly invention, I cairn aS 
new and desire to secure by Letters Fatent the 
following: 

1. In an automatic sheet feeding mechanism 
for sequentially feeding sheets edgewise, the con 
bination of a rotatable driven friction feed roll, a 
constantly rotatable friction retard roll disposed 
Similarly to and in opposing relation with Said 
feed roll for the feeding of sheets under pressure 
between said roils, and a yieldable friction brake 
device corrected with said retard roll for resist 
ing rotation thereof to an extent sufficient to 
cause slippage between Superposed sheets between 
said rols by stoppage of said retard roll and con 
sequent temporary stoppage of the sheet contact 
ing said retard roll while the sheet contacting 
said feed roll is fed and permitting rotation of 
Said retard roll When a single sheet is being fed 
between said rolls. 

2. An an autoignatic Sheet, feeding nechanism 
for sequentially feeding sheets edgewise, the coin 
bination of a rotatable driver friction feed roll, a 
constantly rotatable friction retard roll disposed 
similarly to and in opposing relation with said 
feed roll for the feeding of sheets between said 
rolls and said rolls being naouinted for relative 
movement toward and away from each other, 
yieldable means urging said rolls toward each 
Other, and a yieldable friction brake device con 
nected with said retard roll for resisting rotation 
thereof to an extent sufficient to cause slippage 
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between superposed sheets between said rolls by 
stoppage of said retard roll and consequently tem 
porary stoppage of the sheet contacting said re 
tard roll while the sheet contacting said feed roll 
is fed and permitting rotation of said retard roll 
when a single sheet is being fed between said 
rolls. 

3. In an automatic sheet feeding mechanism 
for Sequentially feeding sheetS edgeWise, the Com 
bination of a rotatable driven friction feed roll, a 
constantly rotatable friction retard roll disposed 
similarly to and in opposing relation with said 
feed roll for the feeding of sheets between said 
rolls, a pivoted arm carrying said retard roll for 
movement toward and away from Said feed roll, 
a spring connected with said arm for yieldable 
urging said retard roll toward said feed roll, and 
a yieldable friction brake carried with Said arm 
and Said retard roll and connected With Said re 
tard roll for resisting rotation thereof to an ex 
tent sufficient to cause slippage between super 
posed sheets between said rolls by stoppage of 
said retard roll and consequent temporary stop 
page of the sheet contacting said retard roll While 
the sheet contacting Said feed roll is fed and per 
mitting rotation of said 'etard roll. When a Single 
sheet is being fed between said rolls. 

4. In an automatic sheet feeding mechanism 
for sequentially feeding sheets edgewise, the corn 
bination of a rotatable driven friction feed roll, a 
constantly rotatable friction retard roll disposed 
similarly to and in opposing relation with Said 
feed roll for the feeding of sheets between Said 
rolls, a pivoted arm carrying said retard roll for 
movement, toward and away from said feed roll, a 
spring connected with Said arm for yieldably urg 
ing said retard roll toward Said feed rolli, a yield 
able friction brake carried with Said arm and 
connected with said retard roll for resisting rota 
tion thereof and comprising a friction brake 
member movable axially of Said retard roll to ef 
fect engagement of Said brake, a Second arm piv 
otally mounted on said first mentioned arm and 
Operative on Said brake inenber to effect engage 
ment of Said brake, and adjustable means con 
nected With Said second arm for maintaining Said 
brake engagement, and adjusting the friction 
thereof. 

5. In an automatic sheet feeding mechanism 
for sequentially feeding sheets edgewise, the com 
bination of a rotatable driven firiction feed roll, 
a constantly rotatable friction retard roll disposed 
Similarly to and in opposing relation with said 
feed roll for the feeding of sheets between said 
rolls, an arm pivotally mounted on an axis par 
allel to that of Said retard roll and carrying said 
retard roll for movement toward and away from 
Said feed roll, a Spring connected with said arm 
for yieldably urging said retard roll toward said 
feed roll, a yieldable friction brake carried with 
Said arm and connected with said retard roll for 
resisting rotation thereof and comprising a fric 
tion brake member movable axially of said retard 
roll to effect engagement of said brake, a second 
arm extending in correspondence With and piv 
otally mounted intermediately thereof on said 
first mentioned arm intern ediate said retard rolls 
and the pivotal axis of Said first mentioned arm 
and having the retard roll adjacent end thereof 
Operative on said brake member to effect engage 
inent of Said brake, and adjustable spring means 
operative on the other end of said second arm for 
maintaining Said brake engagement and adjust 
ing the friction thereof. 

6. In an automatic sheet feeding mechanism for 
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sequentially feeding: sheets: edgewise, the comr. 
bination. of a rotatable driven friction feed roll, 
two axially spaced constantly rotatables friction. 
retard rolls, disposed similarly to. and in opposing 
relation with said. feed roll for the feeding of 
sheets between said feed roll and retard rolls. and 
mounted: for movement toward, and away from 
said feed roll and yieldably urged toward the: 
same two yieldable friction brakes. Connected 
with respective. of said retard rolls; for resisting 
rotation thereof and spaced longitudinally of 
said retard rolls. and comprising friction brake: 
members movable to effect engagement of re 
spective.of said brakes, and a connection between 
said brake members: for maintaining said, brakes. 
in engagement. 

7. In an automatic sheet feeding mechanism. 
for sequentially feeding sheets-edgewise, the com 
bination of a rotatable; driven friction feed roll, 
two axially spaced constantly, rotatable: friction. 
retard rolls: disposed similarly to and in, opposer. 
ing relation. With Said...feed roll for the feeding of 
sheets between said: feed rolli and retardi rolls, 
a pivoted arm carrying said retard rolls...for move, 
ment toward and away from Said feed roll, spring. 
means for yieldably urging said retards rolls; to. 
ward said feed roll, two yieldable friction. brakes. 
carried with said armland: connected with respec. 
tive of Saidirols for resisting rotation thereof and 
Spaced longitudinally thereof and comprising 
friction brake members. movable longitudinally. 
of said retard rolls: to. effect engagement. of re 
spective of said brakes, two additional arms. piv 
otally, mounted. On Said first mentioned artin for 
movement independently of each other and re 
Spectively operative on Said brakes members to: 
effect engagement of said brakes, and a connec 
tion between said arms for maintaining" said. 
brake engagement. 

8. In an automatic sheet, feeding mechanism. 
for Sequentially feeding sheets-edgewise; the con 
bination of a rotatable driven friction feed roll, 
two-axially spaced constantly rotatable, friction. 
retard rolls disposed similarly to; and in opposing 
relation with said, feed roll for the feeding of 
sheets between: said feed roll and retard rolls, 
an arm pivotally mounted in axial parallelism 
with said retard rolls- and carrying said retard. 
rolls, for movement toward; and away. from: said: 
feed roll, a spring connected with said: arm; for: 
yieldably urging Said retard rolls toward said. 
feed roll, two yieldable: friction brakes carried 
with said arm and connected with respective of 
said retard rolls for resisting rotation thereof and 
Spaced longitudinally and arranged adjacentre 
Spective: thereof and comprising friction brake 
members: oppositely movable: longitudinally of 
said retard rolls to effect engagement of respec 
tive of said brakes, two additional. arms extend-. 
ing-in correspondence with and pivotally mounted 
intermediately thereof on said: first mentioned. 
arm intermediate Said retard rolls: and the piv. 
otal axis of Said first-mentioned arm and having 
the retard roll adjacentends thereof respectively 
Oppositely operative on said brake: members to. 
effect engagement of said brakes with opposite 
movement of Saidsecondarms; and an adjustable. 
Spring Connection between the other ends of said 
Second arms for maintaining said brakes in en 
gagement, and adjusting the friction thereof. 

9. In an automatic sheet feeding mechanism, 
the combination of stack Supporting and advanc-. 
ing means for Supporting and advancing a stack 
of sheets and comprising a Stack support for 
Supporting a Stack of sheets on edge; a rotatable 
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driven friction feed roll arranged transversely of 
and above; and in approximately tangential. rela 
tion. With the sheet supporting surface of said: 
Support and against which the sheet stack is face 
wise advanced, a constantly rotatable friction. 
retard roll disposed. below and similarly to; and 
in opposing relation: with said feed roll for the 
feeding of sheets: from the stack under pressure 
between Saidi rolls, and, a yieldable: brake. device: 
Connected with. Said retard rollifor resisting rota. 
tion thereof to an extent sufficient to cause slip 
page: between. Superposed, sheets between said: 
rolls by stoppage of said retard roll and conse-- 
quent teinporary. Stoppage of the sheet, contact 
ing Said, retard roll while the, sheet contacting. 
Saidi feed roll is fed and permitting rotation, of. 
Said retard; rolli when a single, sheet is; being fed. 
between: Said rolls, 

10. In an automatic. sheet feeding: mechanism, 
the combination of stack Supporting and advanc 
ing means.for Supporting and advancing: a stack. 
of sheets and comprising a stack support, plate: 
for Supporting: a Stack of sheets on edge, a rotat 
able driven friction feed: roll arranged tians. 

; versely of and above and in approximately tan, 
gential relation with the: sheet supporting sur 
face of Said. Support plates and against... which the 
sheet. Stack is facewise advanced, a constantly, 
rotatable friction retard.roll disposed. below land. 
Similarly to , and in opposing relation: with said, 
feed roll for the:feeding of sheets from the stack. 
between. Said rolls, an arm. arranged below, said 
Support, plate; and pivotally, mounted: thereon...and 
carrying Said retard roll for vertical movement. 

* toward and away from said: feed roll, Spring 
means. Operative. between Said support plate and 
arm. for urging Said, retard rolls upwardly toward. 
Said, feed roll, and a yieldable:friction brake de 
vice operative. between saidiarmland retard role 
and connected with said retardi roll for resist 
ing. rotation: thereof to: an extent, sufficient, to 
cause slippage between. Superposed sheets: be 
tween Said, rolls; by stoppages of said retard, roll. 
and consequent temporary, stoppages of the sheet. 
contacting. Said retard-roll while the: sheet, con 
tacting. Said...feed roll is fed, and permitting rota 
tion of Said retard roll when a single sheet is 
being...fed. between said rolls: - 

11. In an alutomatic, sheet.feeding mechanism, 
the combination.ofstack.supporting, and advanc 
ing means for: Supporting and advancing a stack 
of sheets and comprising a stack support plate. 
for Supporting a stack of sheets: on edge, two 
axially. Spaced rotatable driven friction feed rolls 
arranged transversely of and above and in ap 
proximately tangential relation with the sheet. 
Supporting Surfaces of Said support. plate and 
against which the sheet stack, is facewise: ad 
Vanced; two axially spaced constantly rotatable. 
friction retard rolls disposed, similarly to; and in 
Opposing: relation, with... and below, respective of 
Said, feed rolls for the feeding of sheets from the 
stack between Said feed; and retard-rolls, an aim. 
arranged below Said. Support plate- and pivotally 
mounted thereon on an axis: disposed in parai. 
lelism. With’. and horizontally spaced fron said 
retard rolls: and carrying the same, for vertical 
movement toward and, away from said feed, rolls, 
Spring; means, operative: between said support 
plate and arm for urging said retard rolls toward. 
said feed rolls,... yieldable friction brake means. 
Carried: With said arm and operative: between said: 
arm and retard rolls for resisting rotation of said, 
retard rolls, and adjustable spring means: carried. 
With. Said arm for maintaining. Said brake; means 
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in engagement and adjusting the friction thereof. 
12. In an automatic sheet feeding mechanism 

for sequentially feeding sheets edgeWise, the con 
bination of a rotatable driven friction feed roll, 
a constantly rotatable friction retard roll dis 
posed similarly to and in opposing relation. With 
said feed roll for the feeding of Sheets betWeen. 
said feed and retard rolls, a mounting carrying 
said retard roll for movement toward and aWay 
from said feed roll and for rocking movement 
of said retard roll transversely of Said feed and 
retard rolls in the common axial plane thereof, 
spring means yieldably urging said retard roll 
toward said feed roll in pressure equalized rela 
tion longitudinally thereof, and yieldable brake 
means connected with said retard roll for resist 
ing rotation therefor to an extent Sufficient to 
cause slippage between Superposed sheets be 
tween said feed and retard rolls by stoppage of 
said retard roll and consequent temporary stop 
page of the sheet contacting said retard roll While 
the sheet contacting said feed roll is fed and 
permitting rotation of said retard roll When a 
single sheet is being fed between Said feed and 
retard rolls. 

13. In an automatic sheet feeding Inehanisri), 
the combination of stack supporting and ad 
vancing means for supporting and advancing a 
stack of sheets and comprising a stack Support 
plate for supporting a stack of sheets on edge, 
a rotatable driven friction feed roll arranged 
transversely of and above and in approximately 
tangential relation with the sheet Supporting 
surface of said support plate and against which 
the sheet stack is faceWise advanced, a constant 
ly rotatable friction retard roll disposed Similarly 
to and in opposing relation with and below Said 
feed roll for the feeding of sheets from the stack 
between said feed and retard rolls, an airin ai' 
ranged below said support plate and mounted 
thereon for pivotal movement on an axis disposed 
in parallelism with and horizontally Spaced from 
said retard roll and for rocking movement trans 
versely of said feed and retard rolls in the corn 
mon axial plane thereof and carrying Said retard 
roll for vertical movement toward and away froin 
said feed roll and for said rocking movement, 
spring means operative on said arm for yieldably 
urging said retard roll toward said feed roll in 
pressure equalized relation longitudinally there 
of, and yieldable brake means connected with 
said retard roll for resisting rotation thereof to an 
extent sufficient to cause slippage between Super 
posed sheets between said feed and retard rolls 
by stoppage of said retard roll and consequent 
temporary stoppage of the sheet contacting said 
retard roll while the sheet contacting Said feed 
roll is fed and permitting rotation of Said retard 
roll when a single sheet is being fed between said 
feed and retard rolls. 

14. In an automatic sheet feeding mechanism, 
the combination of stack Supporting and ad 
wancing means for supporting and advancing a 
stack of sheets and comprising a stack Support 
plate for supporting a stack of sheets on edge, 
two axially spaced rotatable driven friction feed 
rolls arranged transversely of and above and in 
approximately tangential relation with the sheet 
supporting surface of Said Support plate and 
against which the sheet stack is facewise ad 
vanced, two axially spaced constantly rotatable 
friction retard rolls disposed similarly to and in 
opposing relation with and below respective of 
said feed rolls for the feeding of sheets from the 
stack between said feed and retard rolls, a shaft 
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below said support plate and mounted thereon. 
and disposed in parallelism. With and horizontally 
Spaced from Said retard rolls, an arm arranged 
below Said Support plate and carrying said retard 
rolls and provided With a vertical slot formation 
horizontally spaced from said retard rolls and 
movably engaging said shaft and confining said 
arm horizontally and permitting vertical move 
ment of said arm and said arm being provided 
With a bearing element horizontally spaced from 
Said retard rolls and disposed in the region of 
Said slot formation and intermediate said retard 
rolls longitudinally of the axis thereof and up 
Wardly engageable against Said Support plate to 
provide a bearing whereby said arm and retard 
rolls are pivotally movable on an axis disposed 
in parallelism. With and horizontally spaced from 
said retard rolls and whereby said arm and re 
tard rolls are rockably movable transversely of 
Said feed and retard rolls in the common axial 
plane thereof, two torsion Springs spaced respec 
tively on opposite sides of Said bearing element 
longitudinally of the pivotal axis of said arm and 
engaged about Said shaft and having their op 
posite terminal portions engaged upwardly 
against Said Support plate and upWardly against 
Said arm to maintain engagement of said bearing 
element upWardly against Said Support plate and 
to urge Said retard rolls upWardly toward said 
feed rolls in pressure equalized relation longitu 
dinally thereof, and yieldable brake means car 
ried With said arm and connected With said retard 
rolls for resisting rotation thereof to an extent 
sufficient to cause slippage between superposed 
sheets between said feed and retard rolls by 
Stoppage of Said retard rolls and consequent tem 
porary stoppage of the sheet Contacting said re 
tard rols While the sheet contacting said feed 
rolls is fed and permitting rotation of said retard 
rolls when a single sheet is being fed between 
Said feed and retard rolls. 

15. In an automatic sheet feeding mechanism 
for use on a sheet handling machine provided 
With a horizontal driven rotatable sheet feed 
drum and a rotatable driving gear disposed simi 
larly to said drum, the combination of sheet 
Stack Supporting and advancing means compris 
ing a Support plate for Supporting a stack of 
sheets on edge, a rotatable feed roll carried with 
and arranged transversely of and above said Sup 
port plate on an axis inwardly adjacent one end 
of Said Support plate and against which said 
sheet Stack is facewise advanced, a rotatable 
drum engaging roller carried. With said Support 
plate on an axis above and inwardly adjacent said 
end thereof and projecting below said Support 
plate for rolling engagement downwardly on said 
feed drum with Said Support plate positioned 
with said end thereof in adjacent tangential sheet 
feeding relation with the upper portion of said 
feed drum, a rotatable driven gear carried with 
Said Support plate on an axis above and inwardly 
adjacent Said end thereof and connected. With 
said feed roll for driving the same and projecting 
beioW said support plate for downward engage 
ment in proper mesh. With Said driving gear when 
said drum engaging roller is engaged with said 
drum and Said Support plate is positioned as 
aforesaid, and positioning means for positioning 
said Support plate as aforesaid on said sheet 
handling machine With said drum engaging roller 
engaged downwardly on said feed drum and with 
said driven gear doWinWardly engaged in mesh 
With said driving gear and adapted to permit 
vertical movement of said support plate whereby 
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weight of said support plate and the mechanism 
carried therewith presses said drum engaging 
roller downwardly on said drum. 

16. In an automatic sheet feeding mechanism 
for use on a sheet handling machine provided 
With a horizontal rotatable sheet feed drum and 
a rotatable driving gear disposed concentric to 
said drum, the combination of sheet Stack Sup 
porting and advancing means comprising a Sup 
port plate for Supporting a Stack of Sheets. On 
edge, a rotatable feed roll carried with and ar 
ranged transversely of and above Said Support 
plate on an axis in Wardly adjacent one end of 
Said Support plate and against which Said sheet 
Stack is facewise advanced, a rotatable drum 
engaging roller carried with Said Support plate 
and disposed concentric to Said feed roll and hav 
ing a greater diameter than that of Said feed roll 
and projecting below Said Support plate for roll 
ing engagement downwardly on said feed drum 
With Said Support plate positioned With said end 
thereof in adjacent tangential sheet feeding rela 
tion with the upper portion of Said feed drum, a 
rotatable driven gear carried with Said Support 
plate and disposed concentric with said feed roll 
and connected therewith for driving the same 
and having a greater diameter than that of Said 
feed roll and projecting below Said Support plate 
for downward engagement in proper mesh with 
said driving gear when Said drum engaging roller 
is engaged with Said drum and Said Support plate 
is positioned as aforesaid, and positioning means 
for positioning said support plate as aforesaid 
on said sheet handling machine and comprising 
a pivot disposed horizontally and radially remote 
from said driven gear and drum engaging roller 
and permitting vertical movement of Said support 
plate whereby Weight of Said support plate and 
the mechanism carried thereWith presses Said 
drum engaging roller downwardly on said drum. 

17. In an automatic sheet feeding mechanism 
for use on a sheet handling machine provided 
With a horizontal rotatable sheet feed drum and 
a rotatable driving gear adjacent and disposed 
concentric to Said drum and fixed therewith and 
having its pitch diameter the same as the diam 
eter of Said drum, the combination of sheet stack 
Supporting and advancing means comprising a 
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Support plate for supporting a stack of sheets on 
edge, a rotatable feed roll carried with and ar 
ranged transversely of and above said support 
plate on an axis inwardly adjacent one end of 
Said Support plate and against which said sheet 
Stack is facewise advanced, a rotatable drum en 
gaging roller carried with said support plate and 
disposed concentric to said feed roll and hav 
ing a greater diameter than that of said feed roll 
and projecting below said Support plate for roll 
ing engagement downwardly on said feed drum 
With Said Support plate positioned with said end 
thereof in adjacent tangential sheet feeding rela 
tion. With the upper portion of said feed drum, a 
rotatable driven gear carried with said support 
plate and disposed concentric with said feed 
roll and connected therewith for driving the 
Same and having its pitch diameter the same 
as the diameter of said drum engaging roll and 
disposed adjacent thereto and projecting below 
Said Support plate for downward engagement in 
proper mesh with Said driving gear when said 
drum engaging roller is engaged with said drum 
and Said Support plate is positioned as 
aforesaid, and positioning means for position 
ing Said Support plate as aforesaid on said sheet 
handling machine and comprising a pivot dis 
posed horizontally and radially remote from said 
driven gear and drum engaging roller and per 
mitting vertical movement of said support plate 
whereby weight of said support and the mech 
anism carried therewith presses said drum en 
gaging roller downwardly on said drum. 

MAILCOLM. G. TOWNSLEY. 
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