Oct. 2, 1951 F. K. DANIELS 2,569,976
VEANS FOR AUTOMATIGATLY AND TNTERMITTENTLY FEEDING
BLANKS OF CARDBOARD OR SIMILAR SHEET MATERIAL
Filed Sept. R0, 1947 5 Sheets-Sheet 1

O -
S |

4
o
4

.55.’

~— Javernior
Fiavws Afm,-croko Daniers




Oct. 2, 1951 F. K. DANIELS 2,569,976
MEANS FOR AUTOMATICALLY AND INTERMITTENTLY FEEDING
BLANKS OF CARDBOARD OR SIMILAR SHEET MATERIAL

Filed Sept. 20, 1947 5 Sheets-Sheet 2

’
b o e

S
Q
!

Lnverndor
ALavies Afm'sfmo OamieL s
7 W&% %@ % Gor
Apent's



~ Oct. 2, 1951 F. K. DANIELS 2,569,976
MEANS FOR AUTOMATICALLY AND INTERMITTENTLY FEEDING
BLANKS OF CARDBOARD OR SIMILAR' SHEET MATERIAL
Filed Sept. 20, 1947 5 Sheets-Sheet 3

427[3 ‘ﬂd&z

05° 1200 - 80° 345° 360°
Lrwverndor

F LAvus KingsFoRo 04/!/&2.5‘

| XA E

Agents -



Oct. 2, 1951

DANIELS

F K 2,569,976
MEANS FOR AUTOMATICALLY AND INTERMITTENTLY FEEDING

BLANKS OF CARDBOARD OR SIMILAR SHEET MATERIAL

Filed Sept. 20, 1947 -

\

il

5 Sheets~Sheet 4

Ty

25

|
AN

8" 7/ 5

 Deventor

s Al avtes Aivgseoro Damress

7 Mg//gzé@ *Go-

Hgents



Oct. 2, 1951 F. K. DANIELS 2,569,976

MEANS FOR AUTOMATICALLY AND INTERMITTENTLY FEEDING
BLANKS OF CARDBOARD OR SIMILAR SHEET MATERIAL "
‘Filed Sept. 20, 1947 5 Sheets-Sheet 5

29— LT

WSl L mesa

J - Dverkor
FLAvws Kivgsroro DawieLs

Y e 6 ey Lo

/Zfe)ﬂfr



Patented Oct. 2, 1951

2,069,976

UNITED STATES PATENT OFFICE

2,569,976
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10 Claims.
1

This invention relates to means for automati~
eally and intermittently feeding blanks of card-
board or similar sheet material.

It is often required to feed sheet blanks: of
cardboard or similar material
through a machine to be operated on in various
ways in sequence, to produce finished blanks or
articles. The speed at which these operations
‘have to be performed :usually: precludes the use
af :positive means for moving the blank from one
‘position  to another, and resort-must be had to
means depending on frictional grip of the ma-
terinl.. Any marking of the surface of the ma-
terial is also usually inadmissible or very un-
desirable., In the simplest and most usual form
such means comprise rollers or discs adapted to
grip the material, either positively or resiliently,
the .dises or rollers revolving continuously or in-
termittently in the appropriate direction, to per-
form the feeding forward of the matenal as re-
quired. In the case of dises or rollers revoiv-
ing continuously one of the cooperating rotating
members of any pair must be brought directly
into or out of contact with the blank as required.
Further, it is -almost always necessary ‘to pro-
vide ‘means for adjusting the amount of forward
Teed to any value between given limits. The feed-
ing means deseribed, .in their various known
forms, all suffer from the defect that they do not
commence the feeding of a stationary blank from
& position of rest-of the rollers or discs, or that
the motion of the blank is uncontrolled at some
peint in the feed. Hence in the general case, pos-
itive feed free from slip between the blank and
its feeding 'meéans with consequent wear and
thange of condition of the gripping surfaces, un-
der all conditions, cannot be attained. .

Whilst such known means can be made prac-
tically satisfactory for blanks of small weights,
a3 'soon as heavier weights and high speeds are
required, they become unsatisfactory in practice,
-and wear and ‘tear on the feeding mﬂchamsm
becomes severe.

“An object of the present invention is to over-
‘eome these defects.

According to the invention, at least one of each
‘pair of co-operating rotary feed elements, which
may ‘be feed discs or rollers, is given a positive
intermitient rotary motion, which is preferahly
-oscillating rotary motion, with a stationary dwell
at each extremity of the rotary totion. In the
‘one direction of rotation, positive feeding is ar-
ranged to take place, whilst the other direction
iof rotation is not associated with feeding and is
merely o return motion. The return motion of
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the feed disc or roller-could,. if required, be .dis-
pensed with by -appropriate timed disconnection
of the oscillating-driving means, but this is con-
structively less simple and convenient, and.com-
plete oscillating motion ef the rollers or discs is
preferred.

In carrying the-invention into effect, the am-
plitude of -oscillation is preferably adjustable to
any value between specified limits, and this must,
and in the case of oscillatory motion, can; readily
be done without.introducing -any variation in the
time relationship or .character of the oscillatory
moticn. Co-operating with each oscillating feed
disc or roller is a:second- feed disc .or roller, so
mounted and actuated that it.comes into and out
of co-operation with its co-acting oscillating
member during the periods When the latter is-sta~
tionary.

Such seeond-disc or-roller is preferably brought
into action non-positively i. e. through resilient
pressure, but is positively withdrawn, - These sec-
ond co-operating feeding elements may them-
selves be positively. driven, but may alternatively
and preferably be mounted: in frictionless -bear-
ings. This combination of members, together
with the character of their motions as speeified,
gives the conditions required to remove the de-

fects.referred to above.

Before each feeding oscillation the stationary
blank is gripped by a determinate force between
each pair of temporarily stationary feeding ele-
ments forming a..co-operating- pair, there. be-
ing usually a number -of -such pairs, By this
means the system consisting of 2 blank and feed-
ing means, is as a whole controllably acceler-
ated from rest. The force required to accelerate
the blank without slip-between the blank and

feeding means, -is a -determinate -one -for any

particular set of conditions, -and the .same is
true for the deceleration to the pesition-of rest
cn completionof -the required motion. . If the

‘gripping pressures and frictional forees induced

thereby are. such as-to be slightly in excess, in
total, of the resistance to motion of the blanks,
then the feeding means are -completely positive
(i. e. - non<slip) for all-cases -up to-and including
the maximum requirements. -Consequently, no
wear ‘or polishing of 'the feeding means are pos-
sible, as no relative motion hetween -‘blank and
feeding means can take. place-at any '‘point of
the feed motion. Further, the gripping force re-
quired and-consequent  wear -and tear -on- the
driving mechanism are reduced to the physical
‘minimum for the requirements.

By -way -of illustration, the -application -of .the
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invention to the automatic feed mechanism of a
machine for stitching box blanks will now he
described with reference to the accompanying
drawings. In these, the framework of the ma-
chine is shown in chain dotted lines.

Figure 1 is a rear elevation showing the driv-
ing arrangements in particular. ’

Figure 2 is a front elevation of the mechanism.

Figure 2¢ is an extracted detail of Figure 2
on a larger scale.

Figure 2b is a partial plan view of Figure 2a.

Figures 3 and 3a show a side elevation of the
mechanism.

Figure 4 is an enlarged v1ew of a cam extracted
from Figure 2.

Figure 5 is a development of the surface of
the cam shown in Figure 4.

Referring to Figure 1, the pulley 1 is continu-
ously driven from a source of power. It has
integral with it two other pulleys 2 and 3. Of
these, pulley 2 is connected with and drives a
clutch pulley 4 which, when the clutch is en-
gaged; drives the means of feeding the blanks
for spacing the stitches along the blank, to
which further reference will be made herein-
after, and conveniently also in this case, the
stltchlng mechanism itself. The details of the
cluteh form no part of the present invention and
are not shown in the accompanying drawings.
Pulley 3 is connected to and drives continuous-
1y a pulley 5 on a shaft 6 driving the means for
feeding the blanks on first entering the machine
into the position for driving the first stitch,
and also the eiecting means to remove the pre-
viovsly stitched blank, in the manner now fo be
described. .

The pulley § is secured to the shaft 6 and has
adjacent to it a pair of opposed but otherwise
similar cams 1, 8, also secured to the shaft 6
(see also Figure 3). The cams, the contour of
which is shown in dotted lines in Figure 1, en-
gage a cam roller 9 mounted at the lower end
of a rocking lever {0, pivoted at if.

Adjustability of the pivot centre is provided

by the bracket 12, the relative vertical position :

of which can be varied and set by the screw
clamn 13. The unper end of the lever {0 is con-
nected by links {4 and the pin {5 to a toothed
“rack 16, the motion of this rack being there-

fore a reciprocating one in a horizontal di- :

rection, the amvlitude of which may be initial-
1y set bv adiusting the bracket 12, but the time
period of which is always fixed by cams 1, 8. The
cams 7. 8, are so designed that there is a dwell,
or statlonarv period, at each change of direc-
tion of motion. Meshing with the rack 16 are
two ninions 17, 18, attached to shafts 19, 28, re-
spectively. Shaft {9 carries at its forward end
a pair of feed dises 21, the function of which
is to feed forward the entering blank to the
position required for driving the first stitch.
Shaft 28 carries at its forward end a pair of
delivery discs 22, only one being shown in Figure
3 to avoid confusion. The motion of both pairs
of dises, being derived from the rack (1, is
oscillatory with a stationary dwell at each re-
versal of rotational motion.

Referrine row more particularly to Fisures 2
and 3¢, working in conjunction with the feed
and delivery discs are pressure rollers 23, be-
tween which and the discs the blanks are to
be gripped. One pressure roller-is shown for
each disc, it being understood that one pressure

" roller and the delivery disc referred to above
‘have been omitted from Figure 3a for the sake
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shafts are levers 28,

4

of clearness. The pressure rollers 23 are car-
ried at the ends of levers 24, 24a, secured to
shafts 26, 25q, suitably disposed relative to the
feed and delivery discs. Also secured to these
21, -which are linked to-
gether by the freely pivoted link 28.

The lever 27 carries near its lower end a cam
roller 29, which co-operates with the cam 30
secured to the shaft 6.7 When cam roller 28
moves to the left (Figure 2) all four pressure
rollers move upwards simultaneously under the
influence of compression springs 31. The times
at which the closing and opening of the pres-
sure rollers take place relative to the oscillatory
motion of the feed and delivery discs is con-
trolled by the cam 33 in such a manner that the
closing and opening take place respectively dur-
ing alternate stationary dwell periods of the
disc motion.

It is to be understood that all the elements
so far mentioned, except the pressure roilers
and their connections, are continuously per-
forming their prescribed motions when pulley
{ is revolving under power. For the purpose of
initiating a controlled sequence of operation, the
pressure rollers 23 and their connections have
subsidiary controls in addition to cam 30 as
shown in Figure 2, which represents the start-
ing position for a sequence. These subsidiary
controls, forming no part of the present in-
vention, are not referred to in detail, but their
function will be briefly indicated.

To initiate a sequence of operations, means are
provided, but not shown in the drawings, where- -
by the insertion of a blank between the feed
discs 21 and their co-operating pressure rollers
23 actuates the said subsidiary controls, which
causes both sets of pressure rollers to co-act
with their respective dises under the-influence
of the cam 30 and springs 3| during the period
of dwell prior to the forward oscillation of the
discs 21 and 22, the rollers then closing to grip
the blank. Two simultaneous actions now take
place.

The inserted blank is carried forward by the
feed discs 21 to the position for inserting the
first stitch, and the previously stitched container
is ejected by the delivery dises 22. Since the feed
and delivery discs have a precisely similar os-
cillatory motion derived from the rack {8, this
motion must in both cases be one of accelera-
tion and deceleration with a point of maximum
peripheral velocity. The delivery discs pref-
erably have part of their periphery relieved as
at 22¢ so as to release the blank being ejected.
at the point of maximum velocity so that the
blank leaves the delivery control with maximum
velocity and momentum and is thrown clear of
the machine. At the completion of the for-
ward oscillation, i. e. the working stroke, the
pressure rollers open due to the action of cam
30, the subsidiary controls re-assert themselves,
and this mechanism is back in its original con-
dition ready for the insertion of another blank.

It is to be understood however that the blank
which has been inserted is now in position for
the driving of the first stitch, and that during
the stitching and stitch spacing operations which-
now follovs no further movement of the pressure
rollers 23 takes place even though cam 30 is con-
tinuously revolving on shaft 6. This condition
of the mechanism is due to the influence of the
subsidiary controls above referred to which main-
tain cam roller 29 out of working: contact with
cam. 30 until the stitching operations have been
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ecompleted: and a fresh thlank hus been:inserted.
- Thesaid:controls then:operate to-allow cam roller
-:28 to0- eo=act ‘with cam 30, thus:inifiating a new
:sequence ' of -operations beginning -with-the ini-
tial forward feed -of :the new blank-and the ejec-
»tion-of:the-cld one,-and.so on-as described above.

The synchrenisation:of the stitching.and stitch
spacing mechanism with -the feed .mechanism
.above referred to -will now be described.

Referring -to Figures 1.and .3, secured -to -the
extremity .of shaft 25 is.a lever 32. When the
Jpressure rollers rise as already described, the end
_of lever 32 rises and.engages with a recess 33.in
Jink 34 which is pulled into-engagement.by means
_of the spring 35 acting through the two-armed
Jever 38 pivoted at 87 and the1itik :38. "The.upper
_end of the link 34 is attached to a clutch bolt 39

" which controls. a c¢lutch  (not shown) for en-
gaging the drive of the stitch spacing and stitch-
_ing mechanisms. TUpon the opening of the pres-
sure rollers 23 gt the end of ‘the working stroke
of“the discs 21,22, as already described, the end
of ‘the lever 32 descerids carrying -with it the link
‘24 -and consequently the clutch bolt 89, which en-
-gages ‘the clutch ‘thus -putting 'into -action ‘the
vstitching and -stitch “spacing mechanisms, the
former being arranged: to:drive -a stiteh at the
-commencement -of the reveolution of ‘the-stiteh-
-ing‘cycle, i.-e. before further movement -of the
blank has taken -place. The remainder . of ‘the
revolution :of this cycle is-available for moving
-the blank intermittently between insertion of the
~gtitches to.cbtain the determined stitch spacing.

“Forthe latter purpose a -cam 48 (Figure 2).is
- mounted :on:the:clutch shaft :4i. The side view
«of ‘this -cam -does. .not: appear 'in Figure .3, but a
sside view.on @ darger scale:is shown in Figure 4.
'The development -of :the cam -surface iis.:shown
in Figure 5. The.cam engages the nose 42 of a
-cranked lever 43, 44, pivoted .in-the. frame of
-the machine at 45 and .shewn separately in
Figures 2q .and 2b.

The lower.arm 44 .of the lever is:-connected by
.a freely pivoted link .46 -to -a slider 41 which is
-constrained to reciprocate horizontally and which
is.adjustably connected to-a quadrant.48 mounted
.on.a shaft 48. The adjustable connection is pro-
vided by cne of a row of holes 47a in slider 47
engaging .a .corresponding pin on quadrant 48.
The shape of cam 49 is such as to impart to the
quadrant .43 and shaft 49 an oscillatory motion
of a similar character to that above specified,
namely one in which a stationatry dwell period
“occurs at ‘the end of each half oscillation before
motion in the reverse direction commences.
"Bigure 5 shows how the dwell periods occur in ‘a
single revolution of the cam 490.

Secured to shaft 49 and suitably disposed rela-~
tive to the feed -and delivery discs ‘are the stitch
-spacing feed sectors 58 (Figures ‘2 and 3). The
forward oscillation of these is arranged ‘to start
immediately upon the completion of the‘insertion
of 2 stitch. The actual ‘mechanism -for ‘driving
the stiteh is not-shown, but it -will be understood
that' this ‘mechanism is driven by shaft 4i ‘and
that sectors 88 are timed by cam 49 to move after
the first stitch hasbeen driven. Working'in con-
junction with these feed -sectors are pressure
rollers 51 carried in the levers 52 which are
secured to the shaft-53. At the other end of
the -shaft 53 (Pigure 1) is‘secured a lever 54
which ‘is connected by ‘a link 55 to one arm of
alever §8 pivoted on theframing &t 57-and carry-
“ing on its other arm a cam roller 58 co-acting
“with @ cam 59 ‘secured to :the clutch ‘shaft 41.
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6
This cam -controls the opening and-closingiof:the
pressure rollers 51 mounted: in the levers 52, the
cclosing forece being provided by -springs 60
(Figures 2 and 3).

As. it is. desirable ‘to vary the pit¢h of ‘the
stitches, the connection of link 46 is adjustable
-alongthe arm 44 as shown in Figure 2b, this being

-additional to the adjustment of sector 48 alieady
~described. By this means the amplitude of the

oscillatory ‘motion. of the .spacing feed sectors 50
may- be varied without altering the period of
the oscillation. The opening and -closing ‘of -the
pressure rollers &1 relative to the feed sectors
takes place during the periods when the latter
are stationary, this synchronism being achieved
by the relative timing of the cams 40 and 59 to
this end.

The. clutch driving - the" stitching and stitch
spacing -mechanism is preferably thrown out of
action by independent-means, after the -required
number of stitching -operations have been per-
formed. A self-contained mechanism -for ithis
purpose, which- can be pre-set to .give the re-
quired number of operations, is the subject of ‘a
contemporary invention and is the'subject-of our
British patent specification No. 645,939. For-the
purpose of the present invention, any means may
be utilised for this purpose, which restores ‘the
cluteh -connections after:the completion -of the
reguired number :of -operations, to their ‘original
condition, before -another blank ‘is fed to ‘the
machine.

In the appended claims ‘the expression rotary
feeding elements includes discs, “rollers, -and ‘in
-general ‘any rotary element whose working sur-
face is-or describes:a surface-of revolution ‘ora
part thereof, such as. a segment, ‘whether the

‘whole or :.only-a part of ‘the surface of revolution

comes into-contact with the workpiece.

T:claim:

“1.:In mechanism for :automatically -and :in-
termittently feeding -sheet material, -a  pair of
rotary-feeding -elements adapted to receive the
work between opposite surfaces -thereof, one-of
the said-elements:having -a fixed -axis of rotation
and the other of said clements being a pressure
roller whose shaft-is mounted on a support mov-
able towards and away from the .said fixed axis,
means for. positively driving said first element to
perform dintermittent rotary movements about
said.fixed.axis; said positive -driving means com-
prising .a rack and pinion gear connected to said
first feeding element and a cam mechanism for
reciproeating- said rack with a stationary dwell
pérind before each change of direction, means
for controlling the motion of said pressure roller

_to and from its associated feeding element, and

2 second ‘cam mechanism, operatively connected
to the first-mentioned cam mechanism, for actu-
ating “said control ‘means in timed relationship
with the reciprocation of 'said rack, so that the

“pressure roller is-caused to apply gripping pres-

‘sure to the work during a-stationary dwell period,
to maintain the pressure during the ensuing fesd
motion-of the work, and to remove the pressure

‘in the ‘next -succeeding stationary -dwell period

after-the feeding élements hiave been brought to

rest.

2. Mechanism ‘according to -claim ‘1, including
an-oscillating lever :connected between the first
-of ‘said cam mechanisms and the rack; said .oscil-

lating lever having an-adjustable pivot-for vary-

ing the amplitude «of oscillation of said levér.
' 3. In mechanism for sutomatically and inter-
mittently feeding sheet muterial, a pair:of rotary
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>feeding elements adapted to receive the work be-
- tween opposite surfaces thereof, one of said feed-
ing elements being positively driven to perform
intermittent rotary motion with a stationary
..dwell period before and after each rotary move-
ment and the other feeding element being a pres-
- sure ‘roller mounted on a movable support and
-movable into and out of engagement with the
work during the said stationary dwell periods, a

driven cam shaft, lever means cooperating with

- cams on said driven shaft for imparting the said
-respective motions to said pair of feeding ele-
-ments, a second pair of rotary feeding elements
“also adapted to receive and feed forward work
therebetween -and disposed adjacent said first
pair of elements, an actuating cam shaft for the
second pair of elements, lever means co-operat-
ing with cams on the latter shaft for imparting
-motion to said second pair of elements, a clutch
-for controlling said actuating cam shaft, and
. clutch operating means connected between said
clutch and the pressure roller of said first pair
.of elements, said clutch operating means being
-timed to engage said clutch and cause said sec-

ond pair of feeding elements to come into opera~ -

-tion during the stationary dwell period ‘within
which the pressure roller of the first pair of
feeding elements is removed from the workpiece.

4. In mechanism for automatically and inter-
mittently feeding sheet material, a pair of rotary
feeding elements adapted to receive the work be-
tween opposite surfaces thereof, one of said feed-
-ing elements being positively driven to perform
intermittent rotary motion with a stationary

dwell period before and after each rotary move- ;

ment and the other feeding element being a pres-
‘sure roller mounted on a movable support and
movable into and out of engagement with the
work during the said stationary dwell periods,

a driven cam shaft, lever means co-operating ¢

~with cams on said driven shaft for imparting
" the said respective motions to said pair of feed-
“ing elements, and to cause the pressure roller {o
apply gripping pressure to the work during a
stationary dwell period, to maintain the pressure
during the ensuing feed motion of the work, and
to remove the pressure in the next succeeding
stationary dwell period after the feed elements
and the work have been brought to rest, a sec-

ond pair of rotary feeding elements the axes of -

which are substantially parallel to and laterally
offset from the axes of the first mentioned pair
of feeding elements, said second pair of elements
also being adapted to receive and feed forward

the work therebetween, an actuating cam shait -

for said second pair of elements, lever means co-
operating with cams on said actuating shaft for
- imparting motion fo said second pair of ele-
ments to cause the latter to receive and feed the
work, a clutch for controlling said actuating cam
shaft, a clutch bolt for said clutch, a latch de-
vice on said clutch bolt, a lever mounted to move
“with the pressure roller support of said first pair
of feeding elements, said lever being engageable
with said ‘latch device so that when the latter
pressure roller is displaced from the work during
a stationary dwell period of said first pair of
-feeding elements the clutch is engaged to produce
actuation of said second pair of feeding elements.
' 5. In mechanism for automatically and inter-
mittently feeding sheet material, a pair of rotary
feeding elements adapted to receive the work
‘between opposite surfaces thereof, one of said
‘feeding elements being positively driven to per-
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Jform intermittent rotary motion with a stationary
“ dwell period before and affer each rotary move-
‘ment and the other feeding element being a pres-

sure roller mounted on & movable support and
movable into and out of engagement with the

~work during the said stationary dwell periods, a

second pair of rotary feeding elements laterally
offset from said first pair and normally at vest
during operation of said first pair, a. common
driving shaft for both pairs of feeding elements,
a driven cam shaft for said first pair of feeding
elements, lever means co-operating with cams on
said driven cam shaft for imparting said respec-
tive motions to said first pair of feeding elements,
a separate cam shaft for said second pair of feed-
ing elements, lever means co-operating with cams

-on said separate cam shaft for imparting motion

to said second pair of feeding elements to cause
the latter to receive and feed the work, a clutch

.for controlling the said separate cam shaft;, and

cluteh operating means connected between said
clutch-and the pressure roller of said first pair
of feeding elements, said clutch operating means
being timed to engage said clutch and cause said
second pair of feeding elements to come into
operation during the stationary dwell period

.within which the pressure roller of said first pair

of feeding elements is removed from the work.
6. Mechanism for automatically and intermit-
tently feeding sheet material, comprising at least
two pairs of rotary feeding elements each pair
being adapted to receive the work between op-
posite surfaces thereof, and each pair consisting
of a roller positively driven to perform intermit-
tent rotary motion with a stationary dwell period
before and after each rotary movement and- a
non-positively driven pressure roller mounted on
an axis movable with respect to said first roller
s0 as to apply a gripping pressure to the work in
a- stationary dwell period before rotary motion
is imparted to the said first roller to advance the
work, to sustain the pressure while the advance
of the work takes place, and to remove the pres-
sure in the next succeeding dwell period after
the feeding elements have been brought to rest,
separate shafts for driving the respective pairs
of rollers, a clutch for controlling the shaft of
one pair. of rollers, and clutch operating means
connected between said clutch and the pressure
roller of the other pair and operated by the lat~
ter pressure roller to engage said clutch and
cause said one pair of rollers to come into opera-
tion during the stationary dwell period of said
other. pair, within which period said latter pres-
sure roller is removed from gripping relation
with the work. .
7. In mechanism for automatically and inter-
mittently feeding sheet material, the combination
of a pair of rotary feeding elements adapted to
receive the work therebetween, means for posi-

tively-driving at least one of said feeding elements

to perform intermittent rotary motion, said posi-
tive - driving means comprising a.  continuously
driven shaft and a cam mechanism which con-

‘nects said driven shaft and a shaft of the posi-

tively driven element, said cam mechanism caus-
ing the latter element to perform intermittent
rotary movements separated by stationary dwell

‘periods, each intermittent movement consisting of
-an acceleration from rest and a deceleration to

rest, pressure applying means, and a separate cam
mechanism operatively connected to the first-
mentioned cam mechanism for driving the pres-
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sure applying means in timed relationship with
said positively driven feeding element to apply a
determinate gripping pressure through the feed-
ing elements to the work in one of said stationary
dwell periods, to maintain said pressure during
the next ensuing rotary movement, and to release
said gripping pressure in a succeeding dwell pe-
riod.

8. In mechanism for automatically and inter-
mittently feeding sheet material, the combina-
tion of a pair of rotary feeding elements adapted
to receive the work therebetween, means for
positively driving at least one of said feeding
elements to perform intermittent rotary move-
ments separated by staticnary dwell periods, said
positive driving means comprising a continuously
driven shaft and a driving gear transforming the
continuous motion of said driven shaft into in-
termittent motion of the shaft of said positive-
ly driven feeding element of which gear the com-
ponents are accelerated from a position of rest
in one of said stationary dwell periods and de-
celerated to a position of rest in the next suc-
ceeding stationary dwell period, pressure apply-
ing means, a cam mechanism operatively con-
nected to said positive driving means for driving
the pressure applying means in timed relation-
ship with said positively driven feeding element
to apply a determinate gripping pressure through
the feeding elements to the work in the first of
said stationary periods, to maintain the said
pressure during the ensuing rotary movement of
the feeding elements, and to release said gripping
pressure in a stcceeding dwell period.

9. In mechanism for automatically and inter-
mittently feeding sheet material, the combination
of a pair of rotary feeding elements adapted to
receive the work therebetween, means for posi-
tively driving at least one of said feeding elements
to perform intermittent rotary movements sepa-
rated by stationary dwell periods, said positive
driving means comprising a continuously driven
shaft, a cam on said shaft having two stationary
dwell sections, a cam follower lever and a rack
and pinion gear connected to said lever, pres-
sure applying means, a second cam on said driven
shaft, lever means connected between said sec-
ond cam and said pressure applying means, said
second cam having sections which cause said
lever means to drive the pressure applying means
in timed relationship with said positively driven
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feeding element to apply a determinate gripping
pressure through the feeding elements to the work
in one of said stationary dwell periods, to main-
tain said pressure during the next ensuing ro-
tary movement of said feeding elements and to
release said gripping pressure in a succeeding
dwell period.

10. In mechanism for automatically and in-
termittently feeding sheet material, a pair of
rotary feeding elements adapted to receive the
work between opposite surfaces thereof, one of
said feeding elements having its axis of rota-
tion fixed with respect to the direction of feed
and the other of said feeding elements being
mounted for bodily movement in a direction to-
wards and away from said fixed axis, means for
positively driving said first rotary feeding ele-
ment to perform regular oscillatory movements
about said fixed axis with a stationary dwell
period before each change of direction, each of
said oscillatory movements consisting of an ac-
celeration from rest in one of said stationary dwell
periods and a deceleration to rest in the next
succeeding stationary dwell period, means op-
eratively connected to the drive means of said
first feeding element, for bodily moving the oth-
er feeding element of said pair intermittently
towards and away from the axis of said first
feeding element during said stationary dwell pe-
riods to apply a gripping pressure to the work
in a stationary dwell period before commencement
of a half oscillation, to sustain the pressure
during the ensuing half oscillation in which for-
ward feed of the work takes place, and to re-
move the pressure in the next succeeding sta-
tionary dwell period after the feeding elements
have been brought to rest.

FLAVIUS KINGSFORD DANIELS.
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