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1

My invention relates particularly to automatic
sheet, feeding mechanism for ‘use on :a mierofilm
recorder embodying sheet handling or feeding
mechanism provided with @ horizontal driven
rotatable sheet feed ‘drum to which sheets arese-
quentially Ted, although not limited to ‘this use
alone, and ‘particularly ‘concerns a feeder of the
type described and claimed in U, S. applications
for TLietters Patent of Elmer L. Johnson, Serial
No. 53,646, filed ‘October 9, 1948, now Patent No.
2,652,248, and Serial No. 147,498, fileq March 3,
1950, how Patent No. 2;626,148, hoth for im-
provement in Automatic Sheet Feeding Mecha-
‘nism, ‘on which this invention may ‘be considered
‘animprovement.

Objetts ©of ‘the invention resides in the pro-
Vision 0f & simple 2nd effective automatic sheet
feeding "mhechanism for rsequentially 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 ina
positive ‘munner, which ds .conveniently portable,
wwhich is readily installed on and removed .from
‘g sheet ‘handling thachine, which provides for de-
sirably closely §pacing the sheets as they-are fed,
which includes means for preventing, at least to
‘2 large ‘extent, the undesired feeding ‘of super-
posed sheets instead 'of single shests, and which
‘means is ‘simple and ‘compact and well adapted
forfeeders of the abovetype.

‘The ‘invention ‘will ‘be more readily understood
Wy referénce 'to the wmccompanying -drawing
forming o ‘part ‘hereof and.in which—

Figure 1 s a ‘front -€levation -of an automatic
sheet feeding methanism ‘enibodying ‘my inven-
tion ‘and showing it ‘in imourited association with
parts of a microfitm recorder, parts heing broken
‘awayand shown in section; o

Pigure 2 4s :a :side -elaévation -of said feeding
‘mechanism ‘and ‘also showing ‘it in “mounted as-
socigtion wWith parts ‘of -4 microfilin ‘recorder;

‘Figure 3 is a ‘partial bottom plan view of -said
‘feeding mechahism;

Figtre 4 'Is = ‘sectional view ‘taken substantially
on the line§—4'0f ‘Figure 3;

“Figure 5 is ‘a sectional visw ‘of waid feeding
mechanism, taken 'similarly to Figure ‘2 ‘and
‘showing the feedling mechanism in ‘mounted as-
‘sotigtion with parts of :a microfilm recorder;

Pigure ‘8 is‘a partial ‘sectional ‘view ‘taken 'sub~
stantially on the line &6 of Figure 3;

Figure 7 is a partidl sectional view ‘taken sub-
‘stantially on the line 71 of Pigure 2; dnd

‘Figures 8 antd 9 -are partidl ‘sectional views
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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 b5, the sheet handling machine on
which ‘my automatic sheet feeding mechanism
is'shown to be used, is a :microfilm recorder which
includes & ‘horizontal rotatable sheet feed drum
i which is driven ina clockwise direction in Fig-
ures 2 and 5, a generally horizontal stationary
hand sheet feed plate or chute 2 inclined ‘down-
wardly toward the wupper portion of the feed
drum in ‘tangential sheet feeding rélation 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 igear .3 secured at one
end of the feed .drum for rotation therewith and
disposed in concentric relation with -and having
its pifch 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 downwardly on
‘the support plate by ‘screws € ‘as shown in Fig-
ure 7. A rotatable shaft T :is arranged trans-
‘versely ‘of and dbove ‘the support plate ot said
‘end ‘thereof, see Figure .1, and extends through
and is journaled in'the bearing brackets as desig-
mnated at 8 in Figures 1 and 7. Two rotatable
drum engaging rollers 9, respectively :disposed st
‘the sides-of the support-plate-and at the outsides
of the bearing brackets:’, are rotatably mountei
on - opposite -ends -of ‘the shaft 7 in coaxial rela-
tion herewifh :and for rotation independently
‘thereof ‘as respectively designated at 10 and ¢,
these rollers being -of reldtively large diameter
and projecting ‘bélow. the ssupport plate for roll~
ing engagement downwardly on the:feed grum .

Two support legs 12, see Figures:1,2,.and 5, are
‘spaced transversely of the support plate# and are
‘formed .integrally -therewith and -extend down-
‘wardly therefrom :in the region of ‘the rear -end
‘thereof, and the lower .end portions 13 of ‘the
legs 12 are reduced, see Figurs 1, and form shoul-
‘ders:(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 iportions 13 .of -the legs
loosely ‘engage 'with the shoulders 44 engaged
‘downwardly :on the :feed plate 2 for positioning
“the support :pldte 4 above 'the .feed plate .2 and
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inclined downwardly toward the upper portion
of the feed drum ! in tangential sheet feeding
velotion therewith and with the drum engaging
vollers 0 in rolling engagement downwardly on
the feed drum. See Figures 1 and 5.

The drum engaging roller 9 corresponding with
the end of the feed drum { at which the driving
gear 3.is disposed, is provided at the outer side
thereof with a driven gear 18 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 drum engaging
rollers, see Figures 1 and 7, so that when the
rollers 9 are engaged downwardly on the feed
drum {, the driven gear 1§ 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 drurm in a positive
manner.

The support plate 4 forms the base of the auto-
matic feeding mechanism and carries the mech-
anism thereof including the drum engaging
rollers §, the driven gear 16 and the shaft 7 as
2 unit, so that the automatic feeding mechanism
is conveniently portable and is readily installed
on and removed from the sheet handling machine
by engaging and disengaging the legs 12 with
the apertures {5 with vertical movement of the
feeding mechanism.

The loose engagement of the reduced end por-
ticns §3 of the legs [2 in the apertures (8 in co-
operation with engagement of the shoulders {4
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 4 at
which the drum engaging rollers 9 and driven
gear {8 are disposed to permit vertical movement
of the feeding mechanism whereby weight of the

feeding mechanism presses the drum engaging sn

rollers 8 downwardly on the drum 1 for maintain-
ing the drive and driven gears 8 and {6 in mesh
for driving the driven gear and its drum engag-
ing roller.

Two axially spaced bored friction feed rolls 17,
see particularly Figures 1 and 5, are rotatably
mounted on the shaft T between the hearing
brackets 5, they being of smaller diameter than
the drum engaging rollers @ and arranged in co-
axial relation therewith and being arranged above
the support plate 4 in approximately tangential
relation with the upper or sheet supporting sur-
face 18 of the support plate. These feed rolls
comprise bored hubs 18 having their bores en-
gaged for rotation on the shaft T, and bored rolls
290 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 T to be driven there-
from in the direction to feed sheets by means
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 7 and consequently the
feed rolls 1T from the driven gear {§ and its
roller 9 and comprises, see Figure 7, relatively
large and small spur gears 22 and 23 disposed
coaxially of the shaft 7 and respectively secured
with the driven gear {6 and its roller 9 and with
the shaft 7, and a counter gear member 24 rotat-
ably mounted in parallelism with the shaft T on
a stud 25 secured on the adjacent bearing bracket
5 and provided with relatively small and large
spur gears 26 and 27 respectively meshing with
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the gears 22 and 23. This speed increasing trans-
mission serves to drive the feed rolls {71 at a
greater peripheral speed than that correspond-
ing with the necessarily relatively large diameter
of the driven gear (6 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 18 thereof,
a stack of sheets 28 on edge and a pusher 29 is
mounted on the support plate for movement lon-
gitudinally thereof, in 2 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 11. A positioning device, generally
designated at 38, is carried on a red 31 extend-
ing between and secured to the bearing brackets
5 above the feed rolls {1, 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 17.

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 1T 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 (8§ and the feed rolls {71 serves to
increase the speed of the feed roll to a peripheral
speed slightly less than that of the feed drum
i, 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 21 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 8, is formed of sheet metal and is of U-shape
providing spaced parallel arm portions 33 which
are provided intermediately thereof with channel
portions 84 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 cn an axis disposed in paral-
lelism with and horizontally spaced rearwardly
from the feed rolls 17 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 82 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 41 engaping up-
-wardly :against respective :of the :arm ;portions 38
+ef ithe-arm 32 to maintain {the mpivotd]l -mounting
of ‘thevarm -on: the :support plateand: tourge the
Forward rends 'of the ‘arm portions 33 -upwardly,
the forward ends of these arm portions being
sdisposed ‘helow ‘the feed rolls :I1. ‘The engage-
-ment-of the tongue 38 upwardly against the:sup-
wport -plate forms the pivet of the :arm 32, the
iengagement of sthe slots ‘37 on -the ;shaft 36 ;po-
:gitions -the :arm forwardly rand :rearwardly, and
#the engagement of the :arm between -the .ears :35
;positions ‘the arm Iaterally.

“Two raxially spaced -rotatable friction retard
volls :42, see Figures:3, 4 :@and :5,are disposed in
:parallelism and ‘opposing :relation swith -and :be-
low respective of the feed rolls |7 for the feeding
-0f sheets hetween the :feed and retard rolls,:the
pivotdl saxis -of ithe arm :32 being thus: disposed
‘in rparallelism with and horizontally :spaeed from
the retard rolls. These retard :rolls .comprise
‘oored flanged hubs 43 .and ‘bored irolls -44 .of fric-
‘tienmaterial,.such-as soft rubber, engaged-on the
‘hubsbetween theflanges.of the hubsand secured
‘therewith. A ishaft 45 extends between and 'is
mounted for irotation.on the forward ends of -the
sgrm portions.33-of ithe:arm .32 -which are disposed
‘below the .feed rolls i1, by:means of flanged 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 T
and 'in parallelism with -and.horizontally spaced
From the pivotal'axis ofthearm §2.

“The retard rolls 42 .are mounted -on the shaft
45 :adjacent and on ithe:insides:of :the -arm -por-
tions 33 by :means of the bores of the xetard
‘roll ;hubs 43 being ‘loosely :engaged .on :this shaft
For ‘movement longitudinally ‘therecf, :and ithe
‘retard rolls are preferably .rotatably secured-on
this shaft, to rotatably secure the:retard rolls:to-
gether, by means :of .keys 4T on this :shaft and
glidably engaged in keyways:48 in the:bores of the
retard roll hubs 43, see Figures 3 :and :8. The
iretard rolls :are .oppositely movable :axially :away
from -each -other .on ‘the shaft :45 o engage the
outer flanges of the retard roller hubs 43 against
the flanges of respective of ‘the begring bushings
48, and ‘two. friction -washers 49 of suitable fric-
tion ‘material ‘are loosely :engaged -on the sshafi
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 43. Two apertured brake members 50 :are
loosely -engaged -on the shaft 45 on the insides:of
‘the friction washers 48 and are-oppositely mov-
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 51 -‘which 'serve to pre-
vent rotation .of the ‘brake members as “herein-
gfter -described.

The brake memnbers ‘50, the friction washers

49, the retard roll hubs 43 and the bearing bush-
ings 45 .constitute ‘two yieldable friction sbrakes
:carriefl with the arm 32 and arranged adjacent
respective of the retard.rolls for resisting ratation
-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 Jongitudinally .extend-
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‘ng channels: 83 'within which thesrms:5{ ofithe
‘orake members :50 :are engaged -to prevent wota-
-tion ‘thereof :and these .arms extend ’in corre-
‘spondence "with :and :are spaced transversely of
the arm 82 and are :movably engaged in ‘respec-
tive of the cthannel portions 34 of the arm :32.
The mrms 52 are mivotally :mounted intermedi-
ately ‘thereof on the :arm .32 .intermediate ‘the
refard .rolls 42 -and the pivota) axis of the arm
32 :on respective .of ;pivotal -axes spaced longitu-
«dinally .of ‘the pivatal -axis of ‘this:arm :as desig-
mated :at ‘54. The retard roll ‘adjacent ends 55
wof the :arms 52 :are respectively oppositely ‘opera-
tive.onthe brake members to .effect .engagement
-of :the brakes with .opposite .movement of these
-arms, c-and san tadjustable spring .connection :is
provided between ‘the other tends .of these :arms
for :maintaining ‘the brakes in engagement .and
:adjusting “the :friction. thereof, this :connection,
see PFigure 3, comprising a helical tension spring
-36 ‘having wone 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 -gperture in :the other
of :the ;arms $2, 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 1T for the
passage ‘of sheets under pressure therebetween,
and the support plate 4 is provided with ‘open-
.ings ‘59 ‘through -which ‘the retard rolls :project
to engage sheets fed over the sheet supporting
surface 18 of the support plate.

For the:purpose.of mdintaining the driving and
driven gears.3.and 16 :in ‘mesh ‘in case the weignt
of :the support plate ‘4 :and :the mechanism :car-
ried thereby is insufficient to maintain the driven
gear 16 in:mesh with the drive gear 3, see Figures
1:and 2, ;. vertically extending detent spring 69
is provided -with :an intermediate forwardly pro-
jecting vertically extending cam detent portion
64 :and has :its upper end secured by a 'screw 62
-on the ‘bearing bracket -5 which is -adjacent the
driven gear (6 and has its lower end mounted on
this bracket for vertical movement by a vertical
-slot .63 through the spring -and :slidably engaged
on a screw 64, and-a rearwardly projecting cam
‘detent ‘85, -see Figure 2, is secured on the micro-
flm recorder or -other mechanism :on which the
Feeding :mechanism is-installed. The cam detent
portion 6§ of the .detent spring engages under
the ccam detent -656 when the feeding mechanism
is ‘installed to insure maintenance .of the mesh
:of 'the.driving and -driven gears 3 and 6, and the
-detent :springs 60 .is sufficiently yieldable to cam
-aver the :cam detent 65 during installation and
remova) of the feeding mechanism.

Recalling that :the feed drum 4 rotates clock-
‘wise and the feed rolls {7 rotate counterclockwise
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
‘being umder 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 rolis, 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 8 and
87, see Figure 9, between the feed and retard rolls
by stoppage of the retard rolls and consequent
temporary stoppage of the sheet 67 contacting
the retard rolls while the foremost sheet 8 con-
tacting the fead roll is fed. After the foremost
sheet 8§ is fed from between the feed and retard
rolls, the sheet 87 is fed, after which the feed rolls
grip the then foremaost sheet of the stack and fee
the same.

The hearing tongue 2&, heing disposed inter-
mediate the arm portions 28, is thus disposed in-
termediate the retard rolls €2 longitudinally of
the axis thereof so that the arm 32 and the retard
rolls are pivotally movable on an axis disposed
in parallelism with and horizontally spaced from
the retard rolis and are rockahbly movable {rans-
vetsely of the feed and retard rolls {7 and 42 in

 the common axial plane thereof, the slots 37 per-
mitting this pivotal and rocking movement. The
torsion springs 28, being disposed adjacent re-
spective of the arm portions 8§, are spaced re-
spectively on oppcsite sides of the bearing tongue
longitudinally of the pivotal axis of the arm 32,
s0 that the retard rolls are urged upwardly toward
the feed rolls in pressure equalized relation longi-
tudinally thereof and thus act correspondingly
on the sheets fed between the feed and retard
rolls to minimize any tendency of the shesis to
skew. ‘

While I have thus deseriked my invention, I do
not wish to be limited to the precise details de-
seribed, as changes may be readily made without
departing from the spirit of my invention, but
having thus deseribed my invention, I claim as
new and desire to secure by Letters Patent the
following: '

1. In an sutornatic 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 Tor the feeding cof sheets under pressure
between said roils, and a yieldable friction brake
device connected with said retard roll for resist-
ing rotation thereof to an extent sufficient to
cause slippage between superposed sheets between
said rolis by stoppage of said retard roll and con-
sequent temporaty 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. In an auiomatic 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 and said rolls being mounied for relative
movement toward and away from each other,
vieldable 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 befween 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 retard roll when a single
sheet is being fed between said rolls.

4. 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
movemens toward and away from said feed roll, a
spring connected with said arm for yieldably urg-
ing said retard roll toward said feed roli, 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
membper 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 member 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 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, an arm pivotally mounted on an axis par-

allel to that of said retard roll and carrying said
retard roil 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 therecof 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 intermediate 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-
ment of said brake, and adjusiable 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 com~
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.and:
mounted: for movement: toward: and away from:
sald 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. Inv am automatic sheet: feeding meshanizm:
for-sequentially: feeding: sheets:edgewise; the:com--
bination: of” & rotatable: driven. friction feed: roll;
two axially spaced constantly rotatable: friction:
retard rolls- dispesed: similarly to:and:in: oppos=.
ing-relation: with said:feediroll for the: feeding of:
sheets- between said: feed: roll: and retardi rolls;
& pivoted arm-carrying said retard rolls:for-move~-
ment-toward and:away from:said feed.roll, spring.
means: for yieldably- urging. said. retard: rolls: tos.
ward said feed roll; two: yieldable: friction. brakes.
carried with-said-arm and:conneeted ' with respec-.
tive:of said rolls:for resisting rotation thereof and:

spaced longitudinally: thereof’ and comprising- 3

friction brake- members- movable longitudinaily
of said retard: rolls: to- effect: engagement. of re-.
spective of said brakes, tworadditional-arms: piv-
otally: mounted: on: saidt first: mentioned arm for
movement: independently: of each other and re-
spectively operative on: said brake- members: to:
effect engagement of*said brakes, andi a: connec-
tion: between: said' arms for maintaining- said:
brake  engagement.

8: Inr an' automatic steet- feeding: mechanism.
for sequentially feeding shests:edzewise; the-com-
bination: of’ a: retatable: driven friction: feed roll,
two: axially spaced constantly: rotatable. friction.
retard rolls dispesed: similarly to:and:in: opposing
relation: with said’ feed: roll! for- the feeding of
sheets between: said’ feed roll: and retard. rolls;
an: arm- pivetally- mounted: in: axial' parallelism:
with: said retard rolls- and: carrying: said retard
rolls: for- movement: toward: and away. front: said:
feed: roll, & spring: connected’ with: said: arm: for:
vieldably urging said’ retard: rolls: toward: said
feed: roll, two. yieltdable: friction brakes: carried
with said arm.-and: connested: with: respective: of:
said retard:rolls-for resisting rotation thereof:and:
spaced-longitudinally: and: arranged adjacent.re-
spective: thereof and comprising friction: brake:
members: oppositely: movalile: longitudinally. oft
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-adjacent-ends thereof respectively
opnositely: operative on said: brake: members: to.
effect engagement: of said' brakes with: opposite
movement of'said'secondiarms; and:an adjustable-
spring-conneetion between:the.other ends: of said
second’ arms for maintaining said: brakes: in: en-
gagement and adjusting the friction thereof:

9. In.an.automatiic sheet feeding- mechanism,
the combination ofrstack supporting-and advanc-.
ing: means. for-supporting: and: advancing: a: stack
oft sheets: and: comprising: a= stack support for
supporting: a: stack: oft sheets on.edge; a.rotatable:
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10
driven: friction feed:roll:arranged. transversely: of:
andi above and:ih: 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: helow and similarly: to: and.
in opposing relation: with said feed! rolli for the.
feeding: of: stieets: from. the: stack: under pressure:
between: saidi rolls, and. a: yieldsble: brake. device:
connected with. said retard.rollifar resisting rotas--
tion: thereof:to an extent:sufficient to: cause slip=
page: between. superposed: sheets between: said:
rolls by:stoppage ofi said retard roll: and: conse~
quent temperary stoppage of! the: sheet. contact:.

i ingr said: retard; roll: while: the: sheet;. contacting:

said: feeds roll' is: fed: and: permitting: rotation: of:
saidi retard: roll: when: a: single: sheet is: being: fed.
between: saidi rolls:.

10, Inc 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:an: edge;.a.rotat--
able: drivem: friction: feed: roll: arvanzed: trans-

. versely of and above and in approximately: tans=.

gential: relation: with' the: sheet: supporting sur-
face oft said support: plate: and:against: which the:
sheet:. stack: is: facewise: advanced, a. constantly:
rotatable friction retard.roll disposed. below and:

» sitpilarly: to-and in opposing: relation: with said:

feed roll for the.feeding: of! sheets from. the:stack:
between. said: rolls, am arm: arranged heloww said:
support: plate: and: pivotallyr mounted: thereon: and:
carrying said retard: roll for: vertical: movement:

. toward: and away from: said: feed. voll,. spring:

mesans. operative. between: said. support: plate: and:
arm.for urging said: retard: rall: upwardly: toward:
said-feed:roll, and: . yieldable: friction: brake des
vice operative.hetween:saidiarm.and retard roller
and. conneeted with: saidh retard: roll for resiste
ing. rotation: thereof: to: an: extent: sufficient to:
cause slippage: between. superposed: sheets: be-
tween. said. rolls: by: stoppage: of- said: retard, roll
and: consequenti temperary: stoprage: of. the:sheet.
contacting: said retard. voll: 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: hetween said rolls;,

11.. In.an automsatic: sheet: feeding: mechanism,

. the:combination:of stack:supperting and; advanc-

ing: means: for supporting: and: advancing a.stack
of. sheets and. comprising: a. stagk suppert plate:
for supporting: a: stack: of sheets: on. edge, two
axially: spaced: rotatable: driven: frietion: feed rolls
arranged: transversely of: and: above and- in. ap-~
proximately: tangential: relation; with: the sheet
supporting surfaee: 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.arm.
arranged below saidisupport plate:and: pivotally

. mounted: thexeon . on: an: axis: dispesed. in. paral«

lelism. with: and- horizontally spacsd. from. said
retard. rolls: angd: carrying: the. same. for vertical
movement toward:and; away, from said feed. rolls,
spring: means. operative: betwesn. said support

0. 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 formaintaining. 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 com-
bination of a rotatable driven friction feed roll,
a coustantly 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 roli
toward said feed roll in pressure equalized rela-
tion longitudinally thereof, and yieldable brake
means connected with said retard roil for resist-
ing rotation therefor toc an extent sufficient to
cause slippage between superposed sheets he-
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 mehanism,
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-
1y rotatable friction retard roll disposed similarly
to and in opposing relation with and below sald
feed roll for the feeding of sheets from the stack
between said feed and retard rolls, an arm ar-
ranged below said support plate and mounted
thereon for pivotal moveraent 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 com-~
mon axial plane thereof and carrying said retard
roll for vertical movement toward and away from
said feed roil and for said rocking movemens,
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 sufiicient 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 rolis.

14. In an automatic sheet feeding mechanism,
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 & 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 paralielism 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 egualized 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 rolls 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 downwardly engaged in mesh
with said driving gear and adapied 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 fransversely 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
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
& 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 rofatable 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
broper 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.
MALCOLM G. TOWNSLEY.
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