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This invention relates in general to automatic feeding
means including the control thereof, and has more par-
ticular relation to mechanism for feeding singly and in
succession individual unconnected sheets of flexible ma-
terial from a plurality of said sheets prearranged in stack
formation to and through a series of precisely registered
spaced positions with respect to other means operable
thereupon.

The invention is disclosed in an embodiment adapted
for feeding sheets of paper, card stock or the like to the
printing platen of a business machine such as a record
controlled tabulator, although it will be understood that
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the ‘invention may be readily adapted for feeding ma- .

terials other than paper or card stock to operating stations
other than the printing platen of a business machine.
Business machines of the class herein disclosed are
ordinarily equipped with paper feed drive mechanism of
the automatic compensating type which may be controlled
in accordance with any one of a variety of operating con-
ditions occurring in the machine to impart an occasional
long or compensating feed stroke to the paper in place
of the usual line spacing feed stroke. When the paper

being fed comprises prepared business forms, a long or -

compensating feed. stroke may be employed to advance
the paper from any printing position on a preceding form
to.the desired first printing position on a succeeding form.

It will of course be appreciated that in long compen-
sating feed operations the paper is driven at considerably
bigher velocity than durmg the normal line space feeding
thereof, which velocity is directly proportional to the
length of form employed, and also that when employing
business forms, the accurate registration of the paper in
printing position about the platen is an important result
to be achieved. When the forms to be printed are on a
continuous roll or otherwise connected together, the prob-
lem . of obtaining accurate registration thereof in. con-
junction with long or compensating feed strokes is more
easily overcome since under these conditions the feeding
mechanism may be in constant positive engagement with
the paper in such a manner that each successive form will
be drawn into correct registration about the platen by
the form which preceded it. When the forms to be fed
constitute individual unconnected sheets, as is often de-
sired, the correct registration thereof in printing position
at the high feeding speeds encountered in long compen-
sating feed strokes, presents additional problems since
under these circumstances registration must be made for
each individual sheet fed and without the assistance of
the form preceding it in the line of feed.

1t is therefore an object of the present invention to pro-
vide improved means for feeding individual and uncon-
nected sheets of flexible material at high speeds to a suc-
cession of accurately registered spaced positions with re-
spect to other machine members operable thereon.

It is a further object of the invention to enable the ac-
curate registration of individual sheets feeding at high
speeds through a single sheet feeding mechanism.
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It is a further object of the invention to provide in .a
single sheet feeding mechanism a registration station for
momentarily delaying the advance of each sheet being
fed and then releasing the sheet at the precise moment
required for bringing it into accurate registration with
other machine members operable thereupon.

It is still a further object of the invention to provide a
single sheet feeding mechanism which may be readily ad-
justed for accommodating sheets of various sizes and
also for varying the area of the sheet on which the work
thereon may be performed.

The mechanism of the invention, in the embodiment
herein disclosed, is mounted in an independent framework
which may be detachably mounted on the head of a tabu-
lating machine. It includes a magazine having adjustable
wall portions for maintaining cards or sheets of various
sizes in stack formation; vacuum-applying means for sep-
arating a single sheet from the remainder of the stack;
feed rollers releasable at a predetermined point of the
feeding cycle for withdrawing the separated sheet from
the magazine; a sensing means, controlled by the move-
ment of ithe sheet a predetermined distance, for restoring
said feeding rollers; and a registration station comprising
a sheet stop member disposed adjacent the printing platen
to delay the advance of the sheet into printing position
about the platen until a precmely predetermmed point
in the feeding cycle.

Other objects and features of the mventlon, together
with the structural details by which they are carried out,
will be apparent from the following description when
read in conjunction with the drawings wherein:

Fig. 1 is a right hand view in elevation taken along the
section lines 11 of Figs. 5 and 6 and showing the feed-
ing mechanism mounted on the head of a tabulating ma-
chine with which it cooperates;

Fig. 2 is a detail rear view illustrating the construction
of the vacuum manifold and related parts;

Fig. 3 is an elevation of the feeding mechanism. taken

‘from the right hand side;

Fig. 4 is an elevation of the feeding mechanism taken
from the left hand side;

Fig. 5 is a front elevation of the mechanism;

Fig. 6 is'a plan view of the mechanism with a portion
of the feed table broken away to more clearly show the
related parts of the tabulator long feed drive mechanism;

Fig. 7 is a fragmentary view of the parts as shown in
Fig. 1 and illustrating the passage of relatively long sheets
through the mechanism;

Fig. 8 is a fragmentary view similar to Fig. 7 lllustrat-
ing the passage of relatively short sheets or cards through
the mechanism;

Fig. 9 is a detail view of a portion of the mechanism
shown in Figs. 7 and 8 and illustrating the manner in
which sheets are released from the registration station;

Fig. 10 is a wiring diagram of the device;

Figs. 11 and 12 are detail views respectively of the sep-
arate cams mounted on the tabulator long feed drive
mechanism for. controlling the timing of the feeding
mechanism;

Fig. 13 is a view of a portion of the mechanism shown
in Fig. 8 but at a different stage of the feeding cycle; and

Fig. 14 is a detail view in section of a portion of the
sheet withdrawing mechanism which is shown -in side
elevation in Fig. 1.

The invention is shown herein as adapted for a record
control tabulator having a universal compensating paper
feed drive mechanism of the type fully disclosed in patent
to J. H. McDonnell, No. 2,476,449, issued July 19, 1949,
the tabulator being more fully disclosed in patent to
J. Mueller, No. 2,381,361, issued August 7, 1945.  As

disclosed therein, the tabulator is housed in a framework
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including-a left and right hand side frame casting 11, 12
respectively. Printing is effected by type elements 13
carried by each of .a series of differentially settable type
ba_rs 14, said type ‘bars rising each operating cycle to
br_lng'a"desire‘d" type element into horizontal “alignment
with-a firing pin 15. At the proper time of each machine
cyf:le, type hammers 16 are released to strike the related
firing -pin 15 -and thereby ‘drive the selected type element
13 against the printing platen 17. The machine herein
disclosed is equipped with one hundred type bars 14,
thereby enabling the machine ‘to print in one operating
cycle -and in one line ‘the entire capacity of the well-
known' “Powers” 90-column tabulating card. The print-
ing platen is carried by a platen shaft 18 which is jour-
nalled in-the ‘usual way in the side frame portions of a
Dbaper “catriage *21 ‘which is adjustably supported by a
carriage ‘mounting bar or rail 22 suitably supported on
](egs"ZSWhich are securéd to the top rear portion of the
side frame -castings 11,12, respectively of the machine.
“This -construction .enables the paper cairiage to be ad-
Justably positioned laterally relative to the type bars 14.
" 'The platen is driven through a train of gearing en-
¢losed in a suitable bousing secured to the left hand wall
of ‘the paper carriage, said gear train, as seen best in
‘Fig. 4, including a bevelled gear 23 mounted on the left
‘hand end of the platen shaft 18 meshing with a bevelled
gear 24 mounted on the front end of an inclined shaft
25. The rear end of shaft 25 carries a bevelled gear
26 in mesh with a bevel gear 27 carriéd by a squared
shaft 28 which is suitably journalled in the framework
of the paper carriage 21.

As “fully disclosed in the aforementioned patent to
‘McDonnell, 2,476,449, lin¢ spacing of the platen is effect-
ed through ratchet means, inchiding a ratchet wheel, not
shown herein, carried by the squared shaft 28 near the
‘tight hand end thereof. Said ratchet means operates each
cycle when line spacing is desired to step the shaft 28 in
a counterclockwise direction as viewed in Fig. 1, which
‘Stepping ‘movement operates through the gearing just de-
scribed to rotate the platen 17 in a clockwise direction
‘a sufficient distance to effect either single, double or
triple line spacing as desired. The disclosed machine is
‘designed to-print six lines to an inch when set for single
line spacing, and the platen is of such & diameter as to
feed paper ‘thirty line spaces through each complete
‘Totation ' thereof.

Along or compensating feed stroke is effected through
'the compensating drive mechanism, partially shown
herein, having a-compensating ‘drive shaft 31 carrying a
‘detachable drum unit to which is secured a compensating
drive gear 32. Said gear 32 meshes With 4 gear 33 car-
ried by the squared shaft 28, and, during line spacing
Totation of said shaft' 28, is driven by said gear 33 in a
clockwise direction about the shaft 31.
scribed in said patent to M¢Donnell, 2,476,449, the com-
pensating drum -on which gear 32 is mounted carries a
‘plurality of notched discs settable to drive the drum to
different predetermined points in its rotation one of
which points may be regarded as a home position. Said
home position in the present application represents the
first print line on which a new form is to be printed.
Whenever the operating conditions of the machine call
for-a compensating or long feed stroke, means are pro-
vided to engage the shaft 31 of the drive mechanism
with said drum at whatever point it may have been ad-
vanced by line spacing action and thereby drive the
drum and gear 32 to the desired point which, when a
‘new form is to be started, would be for the balance of
one complete rotation back to the home position. This
compensating stroke is effective within one machine cycle
and operates through the shaft 28 in the aforementioned
gearing to drive the platen 17 a sufficient distance to bring
a new form into first line print position. It will of
‘course be understood that the size of the gear 32 must

As is fully de-
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correspond to the length of the form being fed. In the
event it were desired to feed for example forms eleven
inches long, a gear 32 of sufficient size to drive, in one
rotation thereof, the platen sixty-six line spaces, would
be provided. In order to facilitate the interchanging of
the gears 32, 33, to obtain various driving ratios, the
drum upon which gear 32 is mounted is detachably
mounted as aforesaid on the shaft 31 and for this pur-
pose, as best seen in Fig. 4, there is a spring urged clip
pivoted on the drum and coopérating with -an:-annular
groove in the shaft 31 for locking the desired drum unit
on the shaft 31. A plurality of gears 33 may be pro-
vided on shaft 28 and of various sizes so as to fit any
one gear 32 which may be selected.

The mechanism “according to the instant invention for
conveying single detached sheets of paper to and from
the printing platen is supported in an independent frame-
work comprising left and tight side frame plates 41, 42
respectively. Said -mechanism is' detachably mounted on
the tabulator by means of angular supporting bars 43, 44
respectively, each supported by and secured to the top
front portion of each of the tabulator side frame castings
11, %2 respectively. The upright portion of each of the
supporting bars is in the form of a channel (Fig. 5) for
receiving the bottom edge of the respective one of the
side frame plates 41, 42, said frame plates' having pins
45 fitting in slots cut into the walls of said channel for
properly locating the paper feed unit on the machine.
Manually operable plungers ‘46 mounted in said channel
portion cooperate with openings in the side frame plates
to lock the unit in its proper location. A pivoted retainer
strip 47 disposed to ‘overlie the heads of the plungers 46,
holds the plungers in effective locking position. The sup-
porting means just described enables the unit to be readily
mounted ‘on the tabulator, in place of the conventional
continuous Sheét feeding mechanism of the type disclosed
in said aforementioned patent.

The individual sheets to be fed are supported on a
feed table consisting in part of a plate 51 extending
between and suitably secured to the side-wall frame plates
41, 42. An upright plate 52 also extending between and
secured to the side frame plates 41, 42, constitutes the
front wall of the loading magazine and is disposed to abut
the leading edges of the sheets stacked on the feed table
51. The sheets are maintained in stack formation by ad-
justably positionéd plates 53, 34 constituting the side walls
of the loading magazine and upright plates-55 constituting
the rear wall of the magazine. The side wall plates-on
the magazine are each provided with collars 56 slide fitted
on a supporting rod- 57 carried in slotted brackets 58
secured to each of the side frams plates 41, 42 respectively
of the unit. ~Setscrews 52 threaded into each of the collars
56 enable each of the side wall plates 53,'34 of the maga-
zine to be adjustably positioned laterally with respect to
the feed table 51 so as to accemmodate sheets of various
widths and dlso to vary laterally the relative location of a
sheet of given width with respect to the:feed table 51.
The rear will members 55 of the magazine comprise one
face of an angular plate the other face of which carries a
pair of studs 61 disposed to ride in a slot formed in the

rearwardly extending arm of each of the side frame plates

53, 54, One of each pair of studs 61 is threaded to reéceive
a lockirg nut 62 5o as to enable ‘front to rear adjustment
of each rear wall member 55 relative to the feed table 51.
From the forégoing it will be apparent that by lateral ad-
justment of the side wall members ‘53, 54 and rearward
adjustment of the rear wall mermbers 55, 31l of which wall
members rest on the feed table 51, sheets of any width or
of any length will be positivély maintained in stack forma-
tion with the leading edges theéreof abutting against the
front wall member 62.

"Disposed forwardly of the plate 51 is a laterally extend-
ing row of individual vacuum chambers, each of said indi-
vidual chambers comprising a top plate 63, the forward
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portion of which is bent downwardly in-an arc and provided
with .slotted ports 64, a curved bottom plate 65 and
side wall enclosures 66, see also Fig. 2. Said individual
vacuum chambers are suitably secured to a transversely
extending frarme rib 67 with the flat portion of the top
plate 63 lying flush with the plate 51 so as to constitute
a forward extension of the feed table.  The plates 63, 65,
66 together with the rib 67 provide a sealed in enclosure
by means of which the vacuum may be drawn through
the ports 64. - The rib 67 is provided with openings 68
entering into each individual vacuum chamber and com-
municating with a rectangular manifold 71 which is suit-
ably secured to the rear of the rib §7 by bolts 72..  Secured
to the manifold is a vacoum exhaust tube 73 detachably
connected to an exhaust hose 74 by a suitable coupling
75. The other end of the hole 74 is connected to the in-
take of a vacuum pump, not shown herein, which is pref-
erably located in the base of the machine and driven by
the driving motor of the tabulator so as to provide a scurce
of constant vacuum for the manifold 68 and each indi-
vidual vacuum chamber which may be set in operative con-
dition. It will be seen (Figs. 7 and 8) that a vacuum ap-
plied in the above mentioned manner through the indi-
vidual vacuum chambers will be effective for drawing the
leading edge of the lowermost sheet in the magazine, which
leading edge projects forwardly of the flat horizontal por-
tion of the feed table, downwardly around the arcuate por-
tion of the vacuum chamber and over the ports 64 and
thereby sealing off the vacuum from the remaining sheets
in the stack. The sheet thus separated from the stack is
subsequently fed out of the magazine in a manner herein-
after to be described, whereupon the trailing edge of
such sheet (Fig. 7) when traversing the arcuate portion of
the vacuum chamber gradually opens up the ports 64
so as to apply the vacuum to the next lower sheet in the
stack. It will be noted that the front wall member 52, at
the bottom portion thereof, is in the form of laterally
spaced extensions which curve rearwardly in an arc which
is substantially conceniric to the forward edge of the hori-
zontal feed table.
lowermost sheet when being drawn down abeut the ports
64 maintains abutting relation with the front wall of the
magazine thereby preventing the vacuum from drawing
upon other sheets in the stack. It will alsc be noted Fig. 1
that the bottom edge of the side wall members 53, 54
of the magazine are shaped to conform {o the outline of the
vacuum chambers so as to substantially seal the vacuum
within the magazine.

When feeding sheets having a width less than that of
the feed table, one or more of the individual vacuum
chambers will be disposed in the area outside of that
defined by the loading magazine. In order to prevent
leakage of the vacuum through such exterially disposed
vacuum chambers means are provided to cut off each indi-
vidual vacuum chamber from the manifold 71, which
means comprises a shutter valve 77 (Figs. 1 and 2) dis-
posed within each individual vacuum chamber and carried
on the end of a manually rotable valve stem 78. Said
valve stem is journalled in the frame rib 67 and may be
rotated to swing the valve 77 to a position closing off
the port 68 when it is desired to disable the individual
vacuum chamber. In order to control the amount of vacu-
um applied to the vacuum chambers, as required for differ-
ent stages of the feeding operation, a butterfly valve 81
is provided in the exhaust tube 73, the stem 82 carrying
a rock arm 83 pivotally connected to the armature 84
of a vacuum control solenoid 83 by a link 86. Energi-
zation of the solenoid in a manner hereinafter more fully
described occurs at the time the separated sheet starts to
feed out of the magazine and is effective for rotating the
valve 81 to decrease the amount of vacuum at this time
so-as to lessen the drag on the sheet as it is feeding out of
the magazine. ]

The lowermost sheet separated from the stack in the

_manner_above described is:started out of the magazine

In this manner the leading edge of the .
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at a predetermined time in the feeding cycle by means
of feed rolls 87, each operatively associated with an op-
posed roller 88. As can be seen also in Figs. 5 and 6, the
rolls 87 are secured fast at spaced intervals intermediate
the individual vacuum chambers on a feed roll shaft 90.
As best seen in Fig. 4, the left hand end of shaft 90 carries
a gear 91 meshing with an idier 92 suitably journalled
in the left hand frame plate 41, which idler is driven by a
gear 93 mounted on the squared shaft 28. As heretofore
mentioned, the shaft 28 is the means by which the platen
17 -is driven. The gearing just described is of such
ratio as to drive the feed rolls 87 at substantially the same
rate as the platen. The cooperating feed rollers 88 are
pivotally carried between the double bent over wall por-
tions of individual rock arms 94 mounted on a rock shaft
95. Said rock shaft is suitably journalled in the left
and right hand frame plates 41, 42, the right hand end of
said shaft 95 extending beyond the frame plate 42, as
best seen in Fig. 3, having a rock lever 96 clamped thereto.
Said rock lever 96 is pivoted to one of a pair of toggle
links 97, the other link of the pair being pivoted to the
frame plate 42. The knuckle joint of said toggle is piv-
otally connected by a link 98 with the armature 99 of a
solenoid 100 which is suitably secured to the right hand
frame plate 42 of the unit. Energization of the solenoid
at the proper predetermined time in the feeding cycle op-
erates through said linkage to rock the shaft 95 in a
clockwise direction as viewed in Fig. 3, said shaft being
restored upon deenergization of the solenoid by a restoring
spring 101 connected to the link 97. As can be best seen
in Fig. 14, a thrust arm 102 is fitted between the wall
portions of each rock arm 94, said thrust arm being notched
to closely fit the key 163 of the shaft 95 while the rock
arm 94 has an oversize notch fitted to said key. A spring
104 supported by a pin 195 projecting from the bridging
portion of the double walled rock arm 94 receives the
thrust on the arm 162 so as to provide a yielding effect
for the rollers 88 as the shaft 95 is rocked clockwise by
energization of the solenoid 100. The rollers 88 are
disposed between the projecting portion 76.of the front
magazine wall plate 52 so that upon energization of the
solencid 169 they contact the sheet wrapped around the
arcuate portion of the vacuum chamber and press against
the associated roller 87 so as to thereby withdraw said
sheets from the magazine in accordance with the amount
of drive imparted to the rolls 87, which withdrawal it will
be understood is in step with the rotation of the platen
17.  The radius of the feed rolls 87 is slightly less than
that of the arcuate portion of the vacuum chamber plate 63
so that rotation of the rolls 87 is ineffective for withdrawing
the sheet when the roller 88 is in its restored position as
shown in Fig. 1, but is effective only when the roller 88
is rocked to actuated position in contact therewith by rock-
ing of the shaft 95.

From the magazine the leading edge of the sheet is fed
into a passageway defined by a front guide plate 111 and a
rear guide plate 112. Said guide plates are suitably se-
cured to the side wall frame plates 41, 42, the front plate
extending substantially from the feed roll 87 to the platen
17, the rear plate 112 terminating at a point about midway
between. said roll and said platen. The bottom portion of
the plate 112 is cut away at spaced intervals to accommo-
date feed rolls 113 cooperating with rollers 114, said feed
rolls 113 being disposed in vertical alignment with the feed
rolls 87 and mounted on a feed roll shaft 115 journalled
in the side wall frame plates 41, 42. The rollers 114 lie
in openings cut out of the front guide plate 111 and are
pivotally carried in arms 116 pivoted to brackets 117
secured to the front guide 111, said arms being spring
urged to hold each roller 114 in constant engagement
with the corresponding roll 113.

Disposed for engagement by the leading edge of the
sheet at a point just in advance of the feed roll 113 are a
plurality of sheet sensing fingers 118 carried by a rock shaft

120. Said shaft is journalled in side frame plates 41, 42,
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the left hand end of the shaft, as best seen in Fig. 4, pro-
jecting beyond the plate 41 carrying a rock arm 121
clamped thereto. Said rock arm is disposed to ‘engage
one of the pair of arms 122 of a micro-switch 123 suifably
secured to the left hand frame plate 41. The arrange-
ment is such that the sheet bearing on the sensing fingers
118 operates to rock the shaft 120 clockwise against tension
‘of ‘a spring 124, which clockwise movement opens the
contacts of the switch 123. Said switch, as hereinafter
‘more fully described, is connected in the circuit for the
solenoid 109 so that the opening of the switch contacts op-
erate to deenergize the solenoid 108 to restore the feed
rollers 88 to their non-actuated position as shown in Fig. 1
whereupon the feed rolls 113 and spring rollers 114 be-
come the sole feeding means for continuing the advance
of the sheet through said passageway and out of the loading
magazine.

The lower portion of the sheet passageway is defined in
part, at the rear thereof, by a flapper 125 extending across
the unit and supported at each end in the arms of bell
cranks 126 which are pivoted to the left and right hand
frame plates 41, 42, respectively. Springs 127 stretch
‘between each of said bell cranks and the frame plates
'yieldably maintain the flapper in normal spaced relation
to the front guide plate 111 but permit said flapper to yield-
ably open to allow for a loop to be formed in the sheet
being fed according to the manner of operation as will
hereinafter be more fully described. The extreme bottom
portion of the passageway is defined at the rear thereof

by a plate 128 formed with double reverse bends and &

suitably secured to the side frames 41, 42. The for-
wardmost face of said plate lies in suitably spaced rela-
tion to the front. guide plate 111 thereby constituting the
lower portion of the passageway.

Disposed near the lower end of the feed passageway ¢

is an additional feed roll shaft 138 suitably journalled in
the side frame plates 41, 42 and carrying a series of feed
rolls 131 lying in cutaway porticns of the rear guide
plate 128. An additional bearing 132 (Fig. 1) is provided
for the shaft near its midpoint to prevent any possible
whipping action, said bearing being secured to the guide
plate 128. Cooperating with each feed roll 131 is a
‘pressure roller £33 lying in cutaway portions of the front
guide plate 111 and carried by a bent over double wall
rock. arm 134, pivotally mounted on bracksts 135 secured
to the front guide plate ¥1%. Secured to the bridging
portion of each rock arm 134 is a leaf spring 136 disposed
for engagement by the bent under flange 137 secured to a
squared tock shaft 14®. The left hand end of said shaft

140, as best seen in Fig. 3, has secured thereon a rock *

arm 141 pivotally connected by link 142 with the armature
143 of a pressure roll control solenoid 144, suitably secured
to ‘the upper portion of the right hand frame plate 42.
As hereinafter more fully explained, said solenocid is

‘energized “at predetermined times in the feeding cycle to *

tock the shafi 149 in a clockwise direction so as to in-
crease, through spring 136, the pressure of the rollers 133
against the rolls 131.

The feed roll shafts 135 and 139 are driven by a belt
145 from the shaft 90, as best seen in Fig. 3. The right
hand end of shaft 8¢ carries a pulley 146, and the right
hand end of feed roll shafts 115 and 130 carry pulleys
147, 148 respectively, in which pulleys said belt rides.
Rollers 149 carried in brackets adjustably secured to the
frame plate 42 enable tension on the belt 145 to be properly
‘maintained. It will be understocd that the driving ratio
between the pulleys is such as to give the feed rolls 113
-and 131 a surface velocity which is substantially equal to
‘that of ‘the feed ‘rolls ‘87 and also of the platen 17.

The feed rolls 131 and rollers 133 cooperate to advance
the sheet to a registration station which station is that point
“in sheet travel wherein the leading edge of the sheet abuts
against a rockable stop 151 which is disposed to block off
the Jower end of the passageway defined by the plates 111,

'128. Said stop 151 is carried by a rectangilar Tock shaft -
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152 suitably journalled in the side frame plates 41 and 42,
and operates to block the feeding of the sheet until a pre-
determined time in the feeding cycle when the shaft 152
is rocked to open the passageway thereby enabling the
sheet to reach the printing platen 17 at the precise point
in the feeding cycle required to bring the desired first print
line of said sheet into printing alignment with the type
firing pins 15 at the completion of the feeding cycle. The
stop 151 is opened substantially simultaneous with the en-
ergization of the solenoid 144 so that the increased pres-
sure on the pressure rolls 133 will be provided by the time
the stop 151 has fully opened. The pressure on the rolls
133 is adjusted so that when the sclenoid 144 is not ener-
gized, there is sufficient spring tension to feed the sheet to
the stop but insufficient tension to prevent slipping or skid-
ding of the rolls 133 when the sheet is held in its position
of registration by the closed stop 151. In this manner,
buckling or damage to the leading edge of the sheet is
avoided. Energization of the solenoid 144 as the stop
151 opens prevents continued skidding by the rollers 133
thereby enabling release of the sheet from the registration
station without slippage and at the precise moment that
the stop 151 is opened. Said solenoid 144 and said stop
153 are controlled through means which includes a cam
actuated bell crank 153, as best seen in Fig. 4, pivotally
carried by the left hand frame plate 41. One arm of said
beil crank carries a bent over ear disposed for engaging
the switch arm 154 of a microswitch 155 which switch, as
hereinafter more fully described, is in the circuit for said
solenocid 144 and is effective for closing said circuit upon
the counterclockwise rocking of said bell crank 153. The
other arm of said bell crank 153 is formed with a pro-
jecting shoulder disposed in the bearing engagement with a
rock arm 156 pivoted to the left hand frame plate 41.
An additional rock arm 157 is formed with an ear over-
lying the front edge of the arm 156 and is pivotally joined
to a rock arm 158 which is clamped fast to the left hand
end of the rectangular stop shaft 152. Upon the counter-
clockwise rocking of the bell crank 153 the arms 156, 157
operate as a toggle to rock the arm 158 and shaft 152
counterclockwise, as viewed in Fig. 4, or clockwise, as
viewed in Fig. 1, so as to swing the stop 151 to its open
position at the same time that the increased pressure is
applied to the roller 133 by the simultaneous energization
of the solenoid 144. The bell crank 153 is actuated by
means of a Bowden wire 161 one end of which is supported
in bearing engagement with a shoulder of the bell crank
by means of a bracket 162 secured to the side frame plate
41. The other end of said Bowden wire is supported in a
bracket 163 secured to the paper carriage mounting rail
22, said other end of the Bowden wire being disposed in
bearing relation to one end of a follower lever 164 pivotal-
ly carried by said bracket 163. A cam 165 formed as
shown in Fig. 11 carried by the compensating drum of the
sheet feed drive mechanism, heretofore described, is dis-
posed in cooperative relation with a roller 166 mounted on
the other end of said follower lever 164. Said cam, as
seen alse in Fig. 6, for adjustment purposes is in the form
of a ring and is held firm between two clamping discs 167
on bolts 168 which carry a spacing collar 169 and are
suitably mounted on 2 supporting disc 171 which is se-
cured fast on said compensating drum of the drive mecha-
nism. As heretofore mentioned, said drum makes one
complete revolution for each sheet fed, each complete
revolution of said drum starting from the home position
thereof constituting one feed cycle. Accordingly, at a
predetermined point of each feeding cycle the cam 165
will be effective for causing the actuation of the solenoid
144 and opening the stop 151 for releasing a sheet from its
registration station to the platen 17.

An additional cam 175, see also Figs. 1 and 12, is-also
adjustably carried between clamping discs .167 supported
on the bolts 168 of the compensating drum ‘of the paper

-feed “drive ‘mechanism. ‘Said-cam ‘175 cooperates- with ‘a
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roller 176 carried by the contact arm 177 of a micro-
switch 180, said switch being suitably secured fo the
paper. carriage mounting rail 22. The short rise of the
cam 175 is effective at a predetermined point in the feed-
ing cycle to momentarily close the contacts of the switch
180 thereby establishing a circuit for the solenoid 109
which, as heretofore described, when energized operates
to rock the feed rollers 88 into active feeding position
against the feed rolls 87.

The cam 165, 175 may be adjusted in a number of dif-
ferent ways depending upon the length of the forms being
fed, the position on the form at which the first printing line
is desired and the size of the compensating gear 32 which
is employed. The setting of cam 165 which controls the
opening of the card stop 151 determines the position on
the form or sheet at which first printing line will occur.
For example, if it were desired to start printing on each
form at the first printing line thereof, the cam 165 would
be adjusted to open the card stop 151 at that point in the
feeding cycle whereat the remainder of the feeding cycle,
which includes the compensating feed stroke, would ad-
vance the sheet just to the position where the first print
line thereof would align with the type firing pins 15. If
it were desired to have the printing of each sheet start be-
low the first print line then the cam 165 would be adjusted
to open the card stop 151 earlier in the feeding cycle so
that the sheet would be further advanced by the comple-
tion of the feeding cycle. 'The cam 175 is adjusted so as
to start the withdrawal of a sheet from the loading mag-
azine at such time in the feeding cycle as to cause the
sheet so withdrawn to reach the card stop 151 when in
closed position. The adjustment thereof depends in part
upon the relation between the length of the forms being
fed and the size of the compensating gear 32. For ex-
ample, when feeding forms eleven inches long a com-
pensating gear 32, sufficient in size to cause a slightly
Jonger travel than eleven inches, i. e., a thirteen inch com-
pensating gear, would be employed. Under such circum-
stances a two inch gap would result between successive
forms feeding to the platen 17. However, the holding of
the preceding sheet in the registration station against the
stop 151 results in the succeeding sheet closing down said
two inch gap during the period that the preceding sheet is
being thus held. It will of course be understood that one
reason for holding the sheet at the registration station is
to effect accurate registration thereof by enabling correc-
tion of any skewing or skipping of the sheet during its
travel to said registration station. Accordingly, cam 175
is adjusted to rock the feed rollers 88 to active position at
such time as to hold a sheet at the registration station a
sufficient period for effecting accurate registration but not
of such a duration as will result in overrunning of the
sheet at the registration station by the sheet which suc-
ceeds it. ‘

The leading edge of each sheet released from the regis-
tration station is guided to the platen by a light leaf spring
181 secured to the bottom of the rear passage guide 128
and which directs the sheet between the platen 17 and
the rear most one of a pair of pressure rolls 182. The
sheets are held firmly against the platen by action of
said pressure. rolls 182 in cooperation with a lower paper
guide 183, the forward end of which is overlapped by
an upper paper guide 184. An additional pressure roller
185 maintains the sheet in firm engagement with the
platen after passing printing position. It will, of course,
be understood that there are a plurality of pressure rollers
182 and guides 183 arranged in spaced intervals in a row
extending longitudinally of the platen so as to properly
engage sheets of various widths, and that the upper guides
184 and pressure rolls 185 are arranged in pairs which
may be slidably adjusted longitudinally of the platen so
as to cooperate with the side edges of a sheet regardless
of its lateral disposition relative to the platen.

The sheets are fed from the platen through a passage
‘defined by -an.arcuate shield' 186 and guide strip 187,
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which shield and strip extend between and are suitably
secured to the side frame plates 41, 42 of the unit.

The sheets are withdrawn from the platen and ejected
by means of a plurality of paired belts 190, 191 which
are disposed at spaced intervals between the side frame
plates 41, 42, see also Figs. 5 and 6, and which friction-
ally engage each sheet as delivered from between the
shield 186 and strip 187. The belt 190 is the driving belt
and is reached about rows 192, 193, and a driving roll
194 mounted on a belt drive shaft 195. The rolls 192,
193 and shaft 195 are suitably journalled in the side
frame plates 41, 42, the shaft 195 at its right hand end, see
Fig. 3, having mounted thereon a drive pulley 196. A
drive belt 197 reached about the pulley 196 and a pulley
198 on the feed roll shaft 99 drives the shaft 195 in step
with the feed roll shaft. For adjusting the tension of
the belt 199, idler pulleys 281 freely mountzd on a cross
rod 202 are provided for each belt, said cross rod being
adjustably secured in slotted portions of the side frame
plates 41, 42. Each belt 191 is reached about rolls 203,
204 and pulleys 205 freely mounted on a cross rod 206.
Said rolls 203, 204 and rod 206 are suitably carried by
the side frame plates 41, 42, the roll 264 being adjust-
‘ably supported in a slotted portion of the frame plates
to enable proper adjustment of the tension’cf the belt 191.
Said belts, which are driven in step with rotation of the
platen, éject the sheets onto a sheet receiver member
which may be of any desired form depending upon the
size of the sheets being fed and which in the present in-
stance is shown as a tray 207 disposed with a slight for-
ward incline and being supported at its rear end on
brackets 208 slidably mounted on a cross rod 289. It
will, of course, be understood that a receiver in the form
of a magazine could readily be substituted in place of
the tray 207 in the event it were desired to have the
sheets or cards fed by the mechanism arranged in accu-
rately stacked relation. )

The wiring diagram, see Fig. 10, illustrates the manner
in° which the various control solenoids heretofore men-
tioned are timed to operate under control of the cams 165,
175. A suitable source of alternating current is supplied
to the leads 210, 211. A power pack which may be dis-
posed at any convenient location in the machine and com-
prising a transformer 212, full wave rectifier 213 and
filter capacitor 214 provides a constant source of direct
current on leads 215, 216. Said leads 215, 216 run to
the solenoid 144 which, as heretofore described, when
energized is effective for increasing the pressure on the
pressure rollers 133, the lead 215 containing the contacts
155a of the micro-switch 155 which are closed at the
proper time in the feeding cycle by bell crank 153 under
control of the cam 165, Arc suppression means compris-
ing a resistor 217 in series with a capacitor 218 and con-
nected across the contacts 155a is provided to eliminate
arcing at said contacts. By these means it will be seen that
at a predetermined time in each feeding cycle and simulta-
neously with the opening of the stops 151 which are also
under control of the cam 163, which time depends upon the
desired line space whereat the first print line is to occur,
the solenoid 144 will be energized to increase the pressure
on the rolls 133. Direct current is employed for the
solenoid 144 in order to provide uniformity in the time
interval at which said solenoid reaches peak efficiency
after the closure of the contacts 155a.

The circuits for the solenoid 100, which are under con-
trol of the cam 175, include three relays 220, 221, and 222,
mounted as seen in Fig. 4 on the left hand frame plate
41, the relay 220 having single normally closed contact
220a, the relays 221, 222 being holding relays for sole-
noid 100 each having normally open double ;;ontacts 221aq,
221b, 222a, and 222b, respectively. At the proper pre-
determined time in the feeding cycle, scmewhat in ad-
vance of the closure of contacts 1554 by cam 165, the
cam 175 operates to momentarily close contacts 180a of
the micro-switch 180 to establish a circuit from A. C,
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‘conductor 210-through lead 223, contacts 180a, lead 224,
contacts 228¢ of relay 220, lead 225, through the coil
of relay 221 and'the A. C. conductor 211. The closure
'of contacts 221a, 2215 completes ‘a holding circuit for
‘solenoid 160 from conductor 210 over leads 226, 227,
to lead 228 through the ceil at the selenoid 1890, and
lead 229 to the conductor 211. At the same time a lock-
ing circuit is completed -for relay 221 running from con-
ductor 210, lead 226, contact 221a, leads 230, 224, con-
tact 220a, lead 225 through the coil of relay 221 to con-
ductor ‘211, Fhe closure of said contacts 221s, 221b,
:also sets up a parallel circuit which runs from the lead
227 ‘through ‘lead 231, contacts 123a, when closed, -of
microswitch 123, which -as herctofore described are con-
trolled by the :sensing fingers 118 and opened by passage
of the 'sheet over said sensing fingers, to the contacts
‘232a of a reset button 232 which, as seen in Fig. 4, is
‘mounted on the left frame plate 41. From the contacts
232a said parallel circuit is completed through leads 233,
the coil of relay 222, tc the conducter 2%1.

The closure of contacts 2224, 222b upon erergization
of the relay 222, completes an independent holding cir-
cuit- for the solenoid 166 which runs from conductor 210,
‘contacts 222b, 222a, lead 228, the solenocid 169 and lead
222 to the conductor 211, The closure of contacts 2224,
222b also completes a parallel circuit for energizing relay
220, which parallel circuit runs from the conductor 214,
-contacts 222bh, lead 234, through ‘the coil of relay 220
and to the conductor 211 thus energizing relay 228 to
open the locking circuit for relay 221. It will be seen
that the circuit to-the coil of relay 222 establishes a sepa-
rate holding circuit for the solenoid 106 and is effective
for breaking the first mentioned holding circuit to solenoid
109 established through the contacts of relay 221 while
maintaining the independent holding circuit to the sole-
noid as long as the contacts 123 and 232 remain closed.
The reset button 232 is provided to permit manual open-
ing of the circuit to solenoid 190 which is normally neces-
sary when starting the first sheet through the feed mecha-
nism. This function of opening said circuit to solenoid
180 is normally, during the operation of the machine,
accomplished by the contacts 1234 under the control of
the sensing fingers 118, but since, when starting the feed
of the first sheet, there is no sheet in position for engaging

-said ‘sensing fingers, the manually operable reset button *

232 is thereby provided. The provision of separate hold-
ing circuits for solenoid 169, through the contacts of re-
lays 221 and 222 respectively, permits wide flexibility in
adjusting the timing of the mechanism for sheets of vari-
ous sizes and for various first print line positions thereon
-since the holding circuit for solenoid 196 through con-
tacts of relay 221 gives assurance that sheet withdrawal
will always be started at the proper time of a feeding cycle
regardless of whether or not the preceding sheet at that
time of the cycle has cleared the sensing fingers so as to
close contacts 123« as is required for establishing the other
holding circuit for solenoid 190.

The solenoid 85 which, as heretofore mentioned, regu-
lates the amount of vacuum applied to the individual vac-
uum chambers, is in a circuit parallel to that for solenoid
196, said vacuum regulating solenoid being connected to
the-leads 228, 229. In this manner it will be seen that
whenever the solenoid 109 is energized to throw the rollers
88 into active feeding position, the solenoid 85 will be
-effective for reducing the vacuum in the vacuum cham-
bers thereby lessening the drag on the sheet being fed.
When the solenoid 100 is de-energized, the concurrent
de-energization of solenoid 85 enables the opening up of
the vacuuim supply control valve 81 so as to create the
maximum vacuum at that time for separating the lower-
most sheet from the remainder of the stack in the manner
hereinbefore described.

Figs. 7 and 8 illustrate diagrammatically the location
-of sheets in ‘the feeding mechanism for two typical appli-
“catibns of the invention.
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Fig. 7 illustrates the manner in ‘which relatively. long
sheets such as standard letter size sheets having the length
of eleven inches are fed through the mechanism, while
Fig. 8 illustrates how relatively shorter sheets such as the
standard- tabulating card having the length of three and
one quarter inches is fed through the mechanism. In each
case the parts are shown in the position they assume when
a sheet is in the registraiion station and at that point
in the feeding cycle which is immediately prior to the time
that the -stops 151 open to release the sheet from the
registration station to the platen 17. In the case of the
eleven inch sheets, as shown in Fig. 7, it will be under-
stood that a compensating gear 32, see Fig. 1, is employed
which has a circumference equivalent to a feed of slightly

5 more ‘than eleven inches and in the present instance it is

assumed that the compensating gear employed will result
during one rotation thereof, in a feed of thirteen inches
or in other words, seventy-cight line spaces. This rela-
tionship between the length of the sheet and the size of
the compensating gear result in a two inch gap between
succeeding sheets as they feed -about the platen 17 and
as-they are withdrawn from the loading magazine.

It should also be understeod that in each case the cams
165, 175 are so adjusted that the cam 175 will operate
to energize solenoid- 199 to start the withdrawal of a sheet
from the magazine approximately 36° of the feeding
cycle in advance of the time that cam 165 operates to
open the stops 151 and release a sheet from the registra-
tion station. This adjustment results in each sheet being
held by the stop for approximately one-tenth of the feed-
ing cycle which period in the case of the eleven inch sheet
235 and thirteen inch compensating gear is equivalent to
one and three-tenths inches of feed by the sheets preceding
and succeeding the sheet in the registration -station. In
the case of the three and one-quarter inch sheet or card
236, as shown in Fig. 8, employing a five inch compensat-
ing gear, the one-tenth feeding cycle adjustment for regis-
tration purposes is the equivalent of one-half inch of
feed by the cards 236 which precede and succeed the
card at the registration station.

As shown in Fig. 7 the sheet 235 in printing position
about platen 17 is approaching the last printing line there-
of while the succeeding sheet 235b is held in the registra-
tion station against the stop 151, - When the trailing edge
of 'the sheet 235a about the platen 17 has reached a dis-
tance exactly two inches from the card stop 151, said
stop will be opened by operation of cam 165 which will
result in bringing said succeeding sheet into the desired
first line printing position upon the completion of the
feeding cycle. It will be noted that it makes no difference
whether the stop 251 is opened during the course of a
line space feed stroke or of a long compensating feed
stroke, and whether it occurs during one or the other
depends iipon the length of the particular compensating
feed stroke and also upon the relative line on each sheet
on which it is desired to have the first printing occur. It
will be noted that the eleven inch sheet is longer than
the distance from the stop 151 to the feed rolls 113,
Since rolls 113 and rollers 114 are under constant tension

} or pressure they continue to feed the trailing edge of the

sheet while the leading edge is held by the stops 151
thus- producing a loop in the sheet which is accommodated
for by the yieldable flapper 125. When a sheet is in the
registration station the rolls 131 and rollers 133 act only

‘as skid rolls to properly register the sheet against the

stops ‘151 since at this stage of the feeding cycle the
solenoid 144 which operates the rock shaft 148 is de-
energized to remove the maximum pressure on the rollers
133. Immediately upon opening of the stop 151, solenoid
£44 is energized to rock the shaft 140 to the position as
shown in Fig. 9 thereby applying maximum pressure to
the rollers- 133 so as to prevent any slippage on the sheet
from the moment that the stops are open. As the trailing
edge of the sheet 235b at the registration station is with-
drawn " from : the -loading magazine, the .ports 64 .of the
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vacuum chambers. are gradually opened causing the now.
bottom sheet 235¢ of the stack to be gradually drawn
about the arcuate portion of the vacuum chambers and
over said ports. 64, When the. trailing edge of sheet 2355
has reached a point two inches from. the throat of the
loading magazine, cam 175 will be effective for energizing
the solenoid 100 causing the rollers 88. to swing to active
position and thereby ‘start the feeding of the lowermost
sheet 235¢ then in the magazine. It will be noted that as
the solenoid 100 is energized at a time when the preceding
sheet in the registration .station is still in position to rock
the sensing fingers 118 to the position wherein the con-
tacts 1234 of the micro-switch 123 are open, although, as
described previously. in connection with the wiring dia-
gram, the opening of the contacts 123¢ by action of the
leading edge of the sheet being withdrawn from the maga-
zine, operated to break the circuit.to solenoid 199 so as
to restore the rollers 88 to their inactive position. The
establishment of a separate holding circuit for the solenoid
180 to be effective when contacts 123a are open is made
possible by the locking circuit for relay 221 which runs
from conductor 219 through contacts 221a, 221b leads
230, 224, contact 220q, lead 225 through the coil of relay
221 and to conductor 211, However, the moment the
trailing edge of the sheet in the registration station passes
the sensing fingers 118, contacts 1234 close to. complete
the circuit heretofore described through relay 222 which
operates to break the aforesaid locking circuit to relay
221 whereupon the second mentioned holding circuit is
maintained to solenoid 100 only until the contacts 123a
are again opened by action of the leading edge of the
succeeding sheet striking the sensing fingers 118 to thereby
restore the rollers 88 to their inactive position.” . By this
arrangement, which requires that the contacts 123z be
closed momentarily before the solenocid 169 can be de-
energized to restore the rollers 88, assurance is provided
that the necessary gap between suceeding sheets passing
the sensing fingers 118 is present, otherwise, in the absence
of such a gap resulting from any possible misfeed condi-
tion in the loading magazine, the continued withdrawal
of succeeding sheets would be impossible thus indicating
to an operator a misfeed condition and at the same time
preventing jamming of a plurality of sheets within the
feeding mechanism.

In setting up the mechanism for feeding the relatively
shorter sheets or cards 236; as seen in Fig. 8, a smaller or
five inch compensating gear 32.is preferably employed,
although it should be understood' that a compensating
gear of larger size could be employed if desired. The
larger the compensating gear is with relation;to the length
of the forms being fed merely results in a loager gap be-
tween succeeding sheets with consequent higher velocity
in the speed of feed during the compensating feed stroke.
The use of a five inch compensating gear with the sheets
or card 236, shown in Fig. 8, will result in a gap of one
and three-quarter inches between.the cards as they feed
about the platen 17 and as they are withdrawn from the
throat of the loading magazine. The principle of opera-
tion for feeding cards 236 is substantiaily identical with
that described in connection with the longer form shown
in Fig. 7. In the case of the shorter forms 236 it will
be seen that when the card is about to leave the registra-
tion station, the preceding. card reached about the platen
17 is substantially closer to the first or top printing line
thereof than in the case of the longer sheets. - The card
236 at the registration station is not as long as the distance
from the stop 151 to the feed rollers 113 and therefore
no loop is formed therein and the flapper 125 remains nor-
mal. The relatively shorter length of the cards 235 re-
sults- in. the -card. succeeding the card at the registration
station being substantially- withdrawn from the loading
magazine. It will be noted:that said succeeding card 236¢
is still in the grip of the rollers 88 and rolls 87 since the
leading edge thereof has not vet actuated the sensing
fingers 118.  As soon as.the leading edge of said succeed-
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ing card actuates the sensing. fingers 118 the continued
advance thereof will be effected by the rolls 113 and
rollers 114. since the. rollers 88 will be restored to their
inactive position to enable the bottom most sheet or card
236 then in the magazine to be separated from the stack
and drawn about the arcuate surface of the vacuum cham-
bers.” It will be noted that at this stage of the feeding
operation which is just prior to the opening of the stop
151, the gap between the card and registration position
and the succeeding card is somewhat less than the. gap
between said card in registration position and the card
about the platen. “This lessened gap is the result of the
holding of each card by the stops 151 for approximately
one-tenth of the feeding cycle to enable the proper regis-
tration thereof in the manner and for the reasons herein-
before described.

From the foregoing it will be apparent that the mecha-
nism- operates to feed, at the relatively high operating
speed of business machines, individual disconnected sheets’
which may be of a variety of sizes and which may be

- disposed laterally at any desired location with respect to

the longitudinal axis of the platen of the machine; that
each sheet so fed by the mechanism will be accurately
registered within the feeding mechanism immediately
prior to its delivery or release to the platen; that each
sheet' will be released from said registration position at
the precise moment of the feeding cycle required to bring
the desired first print line thereof into exact alignment
with the type firing mechanism upon the completion of
the feeding cycle; and that in the event a misfeed situation
should develop in the course of operation as a result of
abnormal conditions of the sheets, the means for with-
drawing the sheets from the magazine will become inoper-
ative to ‘prevent jamming of the sheets and erroneous
operation of the mechanism.

While there has herein been described what is believed
to be a preferred embodiment of the invention, it will
of course be recognized that the invention may readily
be embodied in other forms without departing from the
scope thereof, and it is therefore desired that the inven-
tion be not limited to the exact form herein shown and
descrived and to nothing less than the whole of the inven-
tion as set forth in the following claims.

‘What we claim as new, and desire to secure by Letters
Patent is:

1. In a machine of the class described operable through
a succession of machine cycles, mechanism for feeding
sheets of flexible material into accurately spaced relation-
ship with respect to an operating station therefor and
comprising in combination, means operable each feeding
cycle for withdrawing single sheets from a plurality there-
of prearranged in stack formation, each feeding cycle
comprising one or more machine cycles during each of
which may be imparted to said mechanism a short intra-
sheet spacing feed stroke or a long inter-sheet compensat-
ing feed stroke, said withdrawing means advancing each
sheet towards said operating station, means disposed ad-
jacent said operating station for registering each sheet
advanced thereto, said registering means being operable
each feeding cycle for delivering each sheet when reg-
istered to said operating station, and means for timing
the operation of said registering means and said ‘with-
drawing means to render said registering means effective
for releasing each sheet at such time as will cause a de-
sired portion thereof to reach said operating station at.a
predetermined point of the feeding cycle, said timing
means controlling said withdrawing means to operate the
latter for advancing each sheet to said registering means.

2. In'a machine of the class described operable through
a succession of machine cycles, mechanism for feeding
sheets of flexible material into accurately spaced relation-
ship with respect to an operating station therefor and com-
prising in’ combination, means for separating single sheets
from a plurality thereof prearranged in stack formation,

means operable. each feeding cycle for advancing each,
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Separated sheet toward said operating station, each feed-
ing cycle comprising one or more machine cycles during
¢ach of which may be imparted to said mechanism a short
intra-sheet spacing feed stroke or a long inter-sheet com-
pensating feed stroke, means disposed adjacent said oper-
ating station for registering each sheet advanced thereto,
said registering means being operable each feeding cycle
for delivering each sheet when registered to said operating
station, and means for timing the operation of said reg-
istering means and said withdrawing means to render said
registering means effective for releasing each sheet at such
time as will cause 2 desired portion thereof to reach said
operating station at a predetermined point of the feeding
cycle, said timing means controlling said withdrawing
means to operate the latter for advancing each sheet to
said registering means.

3. In a machine of the class described operable through
a succession of machine cycles, mechanism for feeding
sheets of flexible material into accurately spaced relation-
ship with respect to an operating station therefor and
comprising in combination, means operable each feeding
cycle for withdrawing single sheets from a plurality there-
of prearranged in stack formation, each feeding cycle
comprising one or more machine cycles during each of
which may be imparted to said mechanism a short intra-
sheet spacing feed stroke or a long inter-sheet compensat-
ing feed stroke, said withdrawing means advancing each
sheet toward said operating station, registering means
disposed adjacent said operating station including a mem-
ber operable for momentarily engaging and subsequently
releasing the leading edge of a sheet advancing toward
said operating station said registering means including
feeding elements operable to feed and hold said leading
edge in register against said member when said member
is in sheet engaging position and to deliver each sheet from
said registering means when said member is not in sheet
engaging position, and means for timing the operation of
said registering means and said withdrawing means to
render said registering means effective for releasing each
sheet at such time as will cause a desired portion thereof
to reach said operating station at a predetermined point
of the feeding cycle, said timing means controlling said
withdrawing means to operate the latter for advancing
each sheet to said registering means.

4. In a machine of the class described operable through
a succession of machine cycles, mechanism for feeding
sheets of flexible material into accurately spaced relation-
ship with respect to an operating station therefor and com-
prising in combination, means for separating single sheets
from a plurality thereof prearranged in stack formation,
withdrawing means operable each feeding cycle for ad-
vancing each separated sheet toward said operating sta-
tion, each feeding cycle comprising one or more machine
cycles during each of which may be imparted to said mech-
anism & short intra-sheet spacing feed stroke or a long
inter-sheet compensating feed stroke, registering means
disposed adjacent said operating station and including a
member operable for momentarily engaging and subse-
quently releasing the leading edge of each sheet advancing
to said operating station, said registering means including
feeding elements operable to advance and maintain the
leading edge of a sheet in engagement with said member
when said member is in sheet engaging position and for
delivering said sheet from said registering means when
said member is in non-engaging position, and means for
timing the operation of said registering means and said
withdrawing means to render said registering means effec-
tive for releasing each sheet at such time as will cause
a desired portion thereof to reach said operating station
at a predetermined point of the feeding cycle, said timing
means controlling said withdrawing means to operate
the latter for advancing each sheet to said registering
means.

5. In a machine of the class described operable through
2 succession of machine cycles, mechanism for feeding
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sheets of flexible material into accurately spaced relation-
ship with respect to an operating station therefor and com-
prising in combination, means operable each feeding cycle
for withdrawing single sheets from a plurality thereof pre-
arranged in stack formation, each feeding cycle compris-
ing one or more machine cycles during each of which
may be imparted to said mechanism a short intra-sheet
spacing feed stroke or a long inter-sheet compensating

. feed stroke, said withdrawing means advancing each sheet
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toward said operating station, means disposed adjacent
said operating station for registering each sheet advanced
thereto, said registering means being operable each feeding
cycle for delivering each sheet when registered to said
operating station, means for timing the operation of said
registering means to render said registering means effec-
tive for releasing each sheet at such time as will cause a
desired portion thereof to reach said operating station at
a predetermined point of the feeding cycle, and timing
means controlling said withdrawing means to operate the
latter for advancing each sheet to said registering means,
said last mentioned timing means including a sheet sens-
ing member disposed for engagement by each sheet when
advanced a predetermined extent by said withdrawing
means, said sensing member when engaged controlling
said withdrawing means to prevent the continued opera-
tion of said withdrawing means on each sheet when ad-
vanced to said predetermined extent and until said with-
drawing means are again rendered operable for withdraw-
ing a succeeding sheet in the succeeding feeding cycle
under control of said last mentioned timing means.

6. In a machine of the class described operable through
a succession of machine cycles, mechanism for feeding
sheets of flexible material into accurately spaced relation-
ship with respect to an operating station therefor and
comprising in combination, means for separating single
sheets from a plurality thereof prearranged in stack forma-
tion, means operable each feeding cycle for advancing
each separated sheet toward said operating station, each
feeding cycle comprising one or more machine cycles dur-
ing each of which may be imparted to said mechanism a
short intra-sheet spacing feed stroke or a long inter-sheet
compensating feed stroke, means disposed adjacent said
operating station for registering each sheet advanced
thereto, said registering means being operable each feed-
ing cycle for delivering each sheet when registered to said
operating station, means for timing the operation of said
registering means to render said registering means effec-
tive for releasing each sheet at such time as will cause a
desired portion thereof to reach said operating station at a
predetermined point of the feeding cycle, and timing
means controlling said withdrawing means to operate the
latter for advancing each sheet to said registering means,
said last mentioned timing means including a sheet sensing
member disposed for engagement by each sheet when ad-
vanced by said withdrawing means a predetermined ex-
tent, said sensing member controlling said withdrawing
means to prevent the continued operation of said with-
drawing means on each sheet when advanced said pre-
determined extent and until said withdrawing means are
rendered operable for withdrawing a succeeding sheet in
the next feeding cycle under control of said last men-
tioned timing means.

7. In a machine of the class described operable through
a succession of machine cycles, mechanism for feeding

5 sheets of flexible material into accurately spaced relation-

ship with respect to an operating station therefor and
comprising in combination, means operable each feeding
cycle for withdrawing single sheets from a plurality there-
of prearranged in stack formation, each feeding cycle
comprising one or more machine cycles during each of
which may be imparted to said mechanism a short intra-
sheet spacing feed stroke or a long inter-sheet compensat-
ing feed stroke, said withdrawing means advancing each
sheet toward said operating station, registering means dis-
posed adjacent said operating station including a member
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operable for momentarily engaging and subsequently re-
leasing the leading edge of the sheet advancing toward
said operating station, said registering means including
feeding elements operable to feed and hold said leading
edge in register against said member when said member is
in sheet engaging position and to deliver each sheet from
said registration station when said member is not in sheet
engaging position, means for timing the operation of said
registering means to render said registering means effective
for releasing each sheet at such time as will cause a desired
portion thereof to reach said operating station at a pre-
determined point of the feeding cycle, and timing means
controlling said withdrawing means to- operate the latter
for advancing each sheet to said registering means, said
last mentioned timing means including a sensing member
disposed for engagement by each sheet when withdrawn
a predetermined extent, said sensing member when en-
gaged controlling said withdrawing means to render said
withdrawing means inoperable for advancing each sheet
after reaching said predetermined extent of advance and
until said withdrawing means are again rendered operable
for withdrawing a succeeding sheet in the succeeding feed-
ing cycle under control of said last mentioned timing
means. :

8. In a machine of the class described operable through
a succession of machine cycles, mechanism for feeding
sheets of flexible material into accurately spaced relation-
ship with respect to an operating station therefor and
comprising in combination, means for separating single
sheets from a plurality thereof prearranged in stack forma-
tion, withdrawing means operable each feeding cycle for
advancing each separated sheet toward said operating
station, each feeding cycle comprising -one or more ma-
chine cycles during each of which may be imparted to said
mechanism a short intra-sheet spacing feed stroke or a
long inter-sheet compensating feed stroke, registering
means disposed adjacent said operating station and includ-
ing a member operable for momentarily engaging and sub-
sequently releasing the leading edge of each sheet ad-
vancing to said operating station, said registering means
including feeding elements operable to advance and main-
tain the leading edge of a sheet in engagement with said
member when said member is in sheet engaging position
and for delivering said sheet from said registering means
when said member is in non-engaging positicn, means for
timing the operation of said registering means to render
said .registering means effective for releasing each sheet
at such time as will cause a desired portion thereof to
reach said operating station at a. predetermined. point of
the feeding cycle, and timing means controlling said with-
drawing means to operate the latter for advancing each
sheet to said registering means, said last mentioned tim-
ing means including a sensing member disposed for en-
gagement by each sheet when advanced by said with-
drawing means a predetermined extent, said sensing mem-
ber when engaged controlling said withdrawing means to
render said withdrawing means inoperable for continuing
the withdrawal of each sheet after advanced said prede-
termined extent and until said withdrawing means are
rendered operable for withdrawing a succeeding sheet in
the succeeding feeding cycle under control of said last
mentioned timing means.

9. In a machine of the class described having a
rotable platen for supporting individual sheets of flexible
material of various ‘sizes in a plurality of line space posi-
tions, and platen driving means for rotating said platen
in each feeding cycle an extent bearing a predetermined
ratio to the length of said sheets, a magazine for support-
ing a plurality of said sheets in stack formation, sheet
guide means for directing said sheets from said magazine
toward said platen and including feeding members.driven
by said driving means in step with said platen for advanc-
ing each sheet through said guide means, means driven
by said platen driving means in step with said platen and
.operable each feeding cycle for withdrawing single sheets
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from said magazine, said withdrawing means advancing
each single sheet into said guide means, means associated
with: said guide means and disposed adjacent said- platen
for registering each sheet fed thereto, said registering
means being operable each feeding cycle for delivering
each sheet when registered to said platen, and means
adjustable in accordance with the- length of said sheets
for timing the operation of said registering means and
said withdrawing means to render said registering means
effective for releasing each sheet at such time as will
cause a desired line space thereof to reach said platen
at a predetermined point of the feeding cycle, said timing
means controlling said withdrawing means to operate the
latter for advancing each sheet to said registering means.

10. In. a machine of the class described having a
rotable platen for supporting individual sheets of flexible
material of various sizes in a plurality of line space posi-
tions, and platen driving means for rotating said platen
in each feeding cycle an extent bearing a predetermined
ratio to the length of said sheets, a magazine for support-
ing a plurality of said sheets in stack formation, sheet
guide means for directing said sheets from said magazine
toward said platen and including feeding members driven
by said driving means in step with said platen for advanc-
ing each sheet through said guide means, vacuum applying
means within said magazine for separating one edge of a
single sheet from said plurality of sheets in stack forma-
tion, means driven by said platen driving means in step
with said platen and operable each feeding cycle for
engaging said separated edge and advancing said edge
into said guide means, means associated with said guide
means and. disposed -adjacent said platen for registering
each sheet fed thereto, said registering means being oper-
able each feeding cycle for delivering each sheet when
registered to said platen, and means’ adjustable in agcord-
ance with the length of said sheet for timimg the opera-
tion of said registering means and said withdrawing means
to render said registering means effective for releasing
each sheet at such time as will cause a desired line space
thereof to reach said platen at a predetermined point of
the feeding cycle, said timing means controlling -said
withdrawing means to operate the latter for advancing
each sheet to said registering means.

11. In a machine of the class described having a
rotable platen for supporting individual sheets of flexible
material of various sizes in a plurality of line space posi-
tions, and platen driving means for rotating said platen
in each feeding cycle an extent bearing a predetermined
ratio to the length of said sheets, a magazine for support-
ing a plurality of said sheets in stack formation, sheet
guide means for directing said sheets from said magazine
toward said platen and including feeding members driven
by said driving means in step with said platen for advanc-

_ ing each sheet through said guide means, means driven
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by said platen driving means in step with said platen and
operable each feeding cycle for withdrawing single sheets
from said magazine, said withdrawing means advancing
each single sheet into said guide means, sheet registering
means cooperating with said- guide means and disposed
adjacent said platen including a member operable for
momentarily engaging and subsequently releasing the
leading edge of each sheet advancing toward said platen,
said registering means including feeding elements operable
to feed and hold said leading edge in register against said
member when said member is in sheet engaging position
and to deliver each sheet from said registering means
when said member is not in sheet engaging position, and
means adjustable in accordance with the length of said
sheets for timing the operation of said registering means
and said withdrawing means to render said registering
means effective for releasing each sheet at such time as
will cause a desired line space thereof to reach said platen
at a predetermined point of a feeding cycle, said timing
means controlling said withdrawing means to operate the
latter for advancing each sheet to said registering means.

12. In a machine of the class described having a rotat-
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able platen for supporting individudl sheets of flexible
material of various sizes in a plurality of line space posi-
tions, and platen driving means for rotating said platen
each feeding cycle an extent bearing a predetermined
ratio to the length of said sheets, a magazine for sup-
porting the plurality of said sheets in stack formation,
sheet guiding means for directing said sheets from said
magazine toward said platen and including feeding mem-
bers driven by said driving means in step with said platen
for advancing each sheet through said guiding means,
vacuum applying means in said magazine for separating
one edge of a single sheet from said plurality of said
sheets in stack formation, means driven by said platen
driving means in step with said platen and operable each
feeding cycle for engaging said separated edge and ad-
vancing said single sheet into said guide means, sheet
registering means cooperating with said guide means and
disposed adjacent said platen including 2 member operable
for momentarily engaging and subsequently releasing the
leading edge of a sheet advancing toward said platen, said
registering means including feeding elements operable to
feed and hold said leading edge in register against said
member when said member is in sheet engaging position
and to deliver each sheet from said registering means
when said member is not in sheet engaging position, and
means adjustably settable in accordance with the length
‘of said sheets for timing the operation of said registering
means and said withdrawing means to render said regis-
tering means effective for releasing each sheet at such time
as will cause a desired line space thereof to reach said
platen at a predetermined point of the feeding cycle, said
timing means controlling said withdrawing means to
operate the latter for advancing each sheet to said regis-
tering means.

13. In a machine of the class described having a platen
for supporting individual sheets of flexible material in a
plurality of line space positions, means for driving said
platen in each feeding cycle an extent bearing a prede-
termined ratio to the length of said sheet, and means for
advancing said sheets individually and successively at
spaced intervals toward said platen, said last mentioned
means including guide means for directing each sheet
nto engaging relation with sajd platen, sheet registering
means disposed adjacent to said platen and comprising
means movable into and out of engaging position with
respect to the leading edge of a sheet advancing through
said guide means, said movable means being operated to
engage with and subsequently release each sheet advanced
thereto at a predetermined point of a feeding cycle, and
sl}eet feeding members mounted for differentially grip-
ping each sheet when in said registering means, said feed-
ing members being operated to impositively advance each
grlpped. sheet when said movable means is in sheet engag-
ing position and to positively advance said gripped sheet
when said movable means are not in sheet engaging
position.

14. In a machine of the class described having a platen
for supporting individuai sheets of flexible material in a
plurality of line space positions, means for driving said
‘plate'n in each feeding cycle an extent bearing a prede-
termined ratio to the length of said sheets, and means for
advancing said sheets individually aad successively at
spaced intervals toward said platen, said last mentioned
means including guide means for directing each sheet
Into engageable relation with said plaien, sheet registering
means disposed adjacent to said platen and comprising a
stop member mevable into and cut of engaging position
with respect to the leading edge of a sheet advancing
through said guide means, sheet feeding members driven
by said driving means in step with said platen and dis-
posed for gripping opposed faces of each sheet in said
guiding means, yieldable means urging said feeding mem-
bers into gripping engagement with said sheet, said yield-
able means normally supplying sufficient tension on said
feeding members for advancing the leading edge of a
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gripped sheet against said stop member, said normal
tension being insufficient for continuing the advancement
of a gripped sheet while the leading edge engages said
stop member, means operable through said yieldable
means for increasing the tension on said feeding mem-
bers, and means associated with said driving means for
timing the operation of said stop member and said tension
increasing means, said timing means rendering said stop
member effective for engaging the leading edge of each
sheet feeding through said guide means and subsequently
moving to non-engaging position to release said sheet at
a predetermined point of each feeding cycle, said timing
means rendering said tension increasing means effective
simultaneously with the movement of said stop member
to non-engaging position and ineffective when said stop
member is in sheet engaging position.

15. In a feeding mechanism of the class described for
advancing sheets of flexible material singly and succes-
sively at spaced intervals from a plurality thereof prear-
ranged in stack formation, sheet withdrawing means com-
prising a magazine for maintaining said plurality of sheets
in stack formation, said magazine including a feed table
having an arcuate pertion aligning with the leading edge
of said sheets, means for applying a vacuum through said
arcuate portion of said feed table to said magazine, said
vacuum applying means being effective for separating
the leading edge of a single sheet from the adjacent sheet
in said stack, rotatable feeding mmbers for gripping the
leading edge of a single sheet separated by said vacuum
applying means one of said feeding members being dis-
posed concentric with said arcuate portion of said feed
table to engage with one face of said separated edge, the
other one of said feeding members being disposed for en-
gagement with the opposite face of said leading edge,
means for moving said other feeding member into and
out of operative relation with said one feeding member
at predetermined points of a feeding cycle, said feeding
members when in gripping relation advancing the gripped
sheet out of said magazine, and means for regulating said
vacoum applying means in accordance with the move-
ment of said other feeding member, said regulating means
decreasing the supply of vacuum to said magazine when
said other feeding member is moved to gripping relation
with said one feeding member.

16. In a feeding mechanism of the class described for
advancing sheets of flexible material singly at successively
spaced intervals from a plurality thereof prearranged in
stack formation, sheet withdrawing means comprising a
magazine for maintaining said plurality of sheets in stack
formation, said magazine including a feed table having
an arcuate portion aligning with the leading edge of said
sheets, rotatable feeding members for gripping the leading
edge of a single sheet, one of said feeding members be-
ing disposed concentric with said arcuate portion of said
feed table to engage with one face of a single sheet, the
other end of said feed members being disposed for engage-
ment with the opposite face of said single sheet, means
for moving said other feeding member into and out of
operative relation with said one feeding member at pre-
determined points of a feeding cycle, a sheet sensing
member disposed for engagement by each sheet when
withdrawn by said feeding members a predetermined dis-
tance, and means controlled by said sensing member

. when engaged by a sheet for moving said other feeding
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member out of operative relation with said one feeding
member,

17. In a feeding mechanism of the class described for
advancing sheets of flexible material singly and succes-
sively at spaced intervals from a plurality thereof prear-
ranged in stack formation, sheet withdrawing means com-
prising a magazine for maintaining said plurality of sheets
in stack formation, said magazine including a feed table
having an arcuate portion aligning with the leading edge
of said sheets, means for applying a vacuum through said
arcuate portion of said feed table to said magazine, said
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vacuum applying means being effective for separating the
leading edge of a single sheet from the adjacent sheet
in said stack, rotatable feeding members for gripping the
edge of the single sheet separated by said vacuum apply-
ing means, one of said feeding members being disposed
concentric with said arcuate portion of said feed table
to engage with one face of separated edge, the other one
of said feeding members being disposed for engagement
with the opposite face of said leading edge, means for
moving said other feeding member into operative relation
with said one feeding member at a predetermined point
of each feeding cycle, said feeding members when in
gripping relation advancing the gripped sheet out of said
magazine, a sheet sensing member disposed for engage-
ment by each sheet when withdrawn by said feeding
members a predetermined distance, and means controlled
by said sheet sensing member when engaged by. a sheet
for moving said other feeding member out of operative
relation with said one feeding member.

18. In a feeding mechanism of the class described for
advancing variable size sheets of flexible material singly
and successively at spaced intervals to an operating station
therefore, sheet registering means disposed adjacent said
operating station including a member operable for mo-
mentarily engaging and subsequently releasing the leading
edge of each sheet advancing to said operating station,
sheet feeding members disposed for gripping each sheet
on opposite faces thereof and operable for advancing the
leading edge of each sheet to said registering means, said
feeding members being disposed a predetermined distance
from said sheet engaging member, and means for guiding
each sheet from said feeding members to said registering
means and including guide members arranged in spaced
apart relationship to define a passageway to said register-
ing means, one of said members being yieldably main-
tained in normal guiding relation to the other said
member, said one guiding member yieldably opening said
passageway under the stress imparted thereto through
each sheet by said feeding members when the leading
edge of said sheet engages said stop member and when the
length of said sheet is greater than said predetermined
distance between said stop member and said feeding mem-
bers.

19. In a feeding mechanism of the class described for
advancing single sheets of flexible material successively
at spaced intervals from a plurality thereof prearranged
in stack formation, said mechanism including feeding
members rendered active at a predetermined time of each
feeding cycle for withdrawing a single sheet from said

stack formation, and a sheet sensing member disposed 5

for actuation by each sheet when withdrawn by said
feeding members a predetermined distance, circuit means
for controlling said feeding members comprising circuit
breaking means operated by said sensing member when
engaged by a sheet, a feed control member effective when
energized for rendering said feeding members active,
means including a first and second holding relay for main-
taining said control member energized, said first holding
relay also establishing through said circuit breaking means
a circuit for said second holding relay, said second holding
relay when energized also establishing a circuit effective
for deenergizing said first holding relay, and means oper-
i able at a predetermined point of each feeding cycle for
momentarily completing a circuit to said first holding
relay. :

20. In a feeding mechanism of the class described for
advancing single sheets of flexible material successively at
spaced intervals from a plurality thereof prearranged in
stack formation, said mechanism including feeding mem-
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bers rendered active each feeding cycle for withdrawing
a single sheet from said stack formation, a sheet sensing
member disposed for actuation by each sheet when with-
drawn by said feeding members a predetermined distance,
and sheet registering means momentarily arresting and
subsequently releasing a sheet each feeding cycle, said
registering means including ‘additional normally imposi-
tive feeding members rendered positive upon the release
of each sheet by said registering means, circuit means
for controlling said feeding members comprising circuit
breaking means operated by said sensing member when
engaged by a sheet, a first control member effective when
energized for rendering said first mentioned feeding mem-
bers active, a second control member effective when ener-
gized for rendering said additional feeding members posi-
tive, means including a first and second holding relay op-
erable for maintaining a circuit to said first mentioned
control member, said first relay also establishing a circuit
through said circuit breaking means to said second hold-
ing relay, said second holding relay establishing a circuit
effective for opening the circuit for said first holding relay,
means operable at a predetermined point of each feeding
cycle for completing the circuit to said second control
member, and means operable at a predetermined point
of each feeding cycle for momentarily completing a cir-
cuit to said first holding relay.

21. In a feeding mechanism of the class described for
advancing single sheets of flexible material at successively
spaced intervals from a plurality thereof prearranged in
stack formation, said mechanism inclhiding feeding mem-
bers rendered active each feeding cycle for withdrawing
a single sheet from said stack formation, and a sheet sens-
ing member disposed for actuation by each sheet when
withdrawn by said feeding members a predetermined dis-
tance, circuit means for controlling said feeding members
comprising contacts opened by said sensing member when
engaged by a sheet, a solenoid effective when energized
for rendering said feeding members active, a relay having
normally closed contacts, a first holding relay in a circuit
including said normally closed contacts and having nor-
mally open contacts, a second holding relay in a circuit
established through the contacts operated by said sheet
sensing member and having normally open contacts, a
current source, individual holding circuits established
through the contacts of each of said holding relays
through said solenoid, parallel circuits established through
the contacts of said first holding relay including a locking
circuit for said first holding relay and a circuit to said sec-
ond holding relay, said parallel circuit to said second hold-
ing relay including the contacts operated by said sensing
member, a parallel circuit established by the contacts of
said second holding relay to said first mentioned relay, and
means operated at a predetermined point of each feeding
cycle for completing the circuit from said source through
the contacts of said first mentioned relay to said first
holding relay, said locking circuit through said first men-
tioned holding relay being broken upon the energization
of said second holding relay, the circuit for said second
holding relay being broken by opening of the contacts op-
erated by said sensing member whereby said solenoid is
deenergized to render said feeding members inactive upon
the advance of a sheet said predetermined distance.
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