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UNITED STATES PATENT OFFICE. -

FRANK W. SPROWLES AND JOHN C. LORGION, OF DETROIT, MICHIGAN.

. PAPER-FEEDING MACHINE.

No. 930,702.

 Specification of Letters Patent. Patented Aug. 10, 1909.

To dll whom 1t may CONCETN:

.

- Be it known that we, FRANK W. SPROWLES

and JouN C. LoraIoN, citizens of the United
States of America, residing at Detroit, in the

county of Wayne and State of Michigan,

“have invented certain new and useful Im-
provements in Paper-Feeding Mechanism,
- of which the following is a specification, rei-

erence being had therein to the accompany-
ing drawings. -

The 1nvention relates to pa er féedif_lgx

mechanism particularly designed for use in
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“set forth.

connection with printing presses, and it is the

objeet of the invention to obtain means for
successively feeding sheets from a pile to the

platen «of the fp_ress-s_ and for removing the
printed sheéts from the platen.

It is a further object to obtain means for
preventing the feeding of more than one

sheet at a time, and, further, to place the
‘successive sheets in exact registration, this

being particularly necessary in multi-color

- printing.

The invention consists in the peculiar con-

struction of a suction lifter, further in. the
- means employed for moving

lifter to transfer the sheets, further in.the
‘means employed for maintaining the pile of

this suction

sheets at substantially the same level, and

further in the peculiar construction, arrange-

ment and combination of parts as hereinafter

~ In the dmwings-—.-—Figure 1 is a sectional
side elevation of the feeding mechanism as
applied to a printing press, the latter being

platen of the press; Fig. 5 is an elevation of

‘the carrier in registration with the paper
‘magazine; Fig. 6-is a side .elevation of the

aper magazine and feed mechanism there-

or; Fig. 7 is a plan view of one of the car-
rier arms and actuating cam therefor; and’
‘Fig. 8 is an elevation of the cam and lifter

controlling the tilting of the lifter.

The mechanism is mounted upon a suit-
able frame work either formed as a part of

the frame of the press or distinct therefrom,

but preferably mounted on an independent .

frame so that it may be attached to any suit-

indicated by dotted lines; Fig. 2 is a front
elevation; Fig. 3 is a plan view; Fig. 41s an
elevation of one of the carriers with the suc-

tion device thereon in registration with the | support for the arms during

~ Agpplication filed February 12, 1908. Serial No. 415,585,

| for hand-feed work. At thé same __timé,. the
construction is preferably such that the

drive connections to the feed mechanism are
not disturbed by such adjustment, so that

theré is no danger of disarranging the mech-
anism or throwing it-eut of time.

60

As shown,

A'is the main frame, which is arranged adja-

press frame by the bracket connection C.
D s a swinging frame secured to the main

frame upon the vertical shaft or post E at
one. side thereof, and upon this swinging
frame all of the operating parts of the feed-
ing mechanism are mounted. In the oper-

cent to the press B (indicated in dotted
lines) and is preferably rigidly secured to the -

65

70

ative position of the feeding mechanism the
frame D is arranged in front of the press and .

 at the upper end of this frame 1s an over-

hanging portion ¥, which extends above the

press and the platen thereof.” When, how-
ever, the frame D is swung outward, it will
be moved together with the portion F thereof
s0 a8 to leave the
clear. ) L -

The transfer mechanism employed com-
prises a pair of pneumatic or suction hifters,
one for engaging the unprinted sheets and

other for removing the _
the pla,ten. Each of these suction devices 18

carried by aswinging arm, and these arms G

and G’ are pivotally mounted upon a vertical

shaft or pin H centrally mounted upon the
swinging frame D. The outer ends of the
arms G and G’ are guided by a segmental
track I which forms a part of the overhang-

ing frame F,and which is concentricwith the
axis of the shaft H. This track forms a rigid
their swinging
movement and at the limits of the movement

75

space in front of the press

87 .

‘transferring them to the platen, and the
printed -sheets from

85

go

95

of each arm locking devices are provided, as

and disengagement from the work so as to
insure exact registration.

Each of the suction lifters comprises a plu- |

rality of suction tips, preferably one for each

will be hereinafter described, which acecu-
‘rately determine the positions of engagement

100

eorner of a rectangular sheet, and these tips -

are .a'.-ﬂjustable in position. {o accommodate

differént sized sheets. ~-As shown, the suc-

L

arms b, which-are radially adjustably secured

105

tion. tips a:are mounted &t the ends of the

~ able press. Provision is also preferably | to:a.central head ¢ by means of the clamping
made. for adjusting the feeding ntechanism | dewices d. The clamping devices, as shown,

55 to one side when 1$43 desired to use the press !.'_ﬁmf_cgllars sutrounding a depending pin e on 110 .

R T T .
o A R VT

- * TN
.y - - -'_Ja._ T . a T
Ll . ¥ .‘-'J'.l "l b ) . .' l - -

. ol 1 . v -
w - - g
N . - "1'-:‘ & ="
o PRl N
.- .
h f r . . o .‘
Tt -



&R

the head ¢, and each of these collars is aper-
tured for the passage of the radial arm b
which is clamped by thumb screws . The

~ arrangement 1s such that the arms may both
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be adjusted radially and angularly, the lat-

ter adjustment being by a turn of the collar |

upon the shaft ¢, and thus within certain
himits the tips @ may be adjusted to fit a
sheet of any size or shape.

The heads ¢ are pivoted at g to vertically
extending shanks A which pass through hear-
ings in the ends of the arms G and G’ and are
provided at their upper ends with hearings
A for engagement with a4 cam track ¥/. This
cam track is supported. by the overhanging

frame F and is so fashioned as to produce a

vertical movement of the shanks % during
the swinging movement of their carrying
arms avdout the track 1.
the shanks are held in contact with the track
¥ by a spring ¢ upon the shank which is of
sutficlent tension to lift the suction heads
whenever the track F’ will permit.

7 1s a spring arranged between the heads ¢

and the bearing % through which the shank
h passes tending to tilt the head ¢into an in-

clined position. The angle to which the
head 1s tilted is substantially the same as the

angle at which the platen B’ of the press is
inchned, and this position is normally as-

sumed. ~On the other hand when the arm is

In registration with the unprinted sheets of
paper the head ¢ is tilted by mechanism,

which will be hereinafter explained, into a

horizontal position. Thus the unprinted

‘sheets may he removed from a pile arranced

horizontally and deposited on the inclined
platen, and in like manner the printed sheets

may be removed from the inclined platen
and deposited on a horizontally arranged

pile.
The position of the platen is beneath the
central portion of the track I, while the posi-

tion of the piles of unprinted and printed’

sheets 1s beneath the opposite ends of said
track. The unprinted sheets are preferably
held 1 & magazine J, which is adjustable to
recelve different sizes of sheets, and is pro-
vided with a vertically movable follower and
a suttable operating mechanism therefor, by

~means of which the top of the pile is main-

60
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tammed at substantially the same level.
From this magazine the sheets are succes-
sively transferred by the swinging arm G,
but, to prevent the carrying of more than
one sheet at a time, a peculiar initial move-
ment 1s imparted to the suction lifter, as fol-
lows: When a sheet, of paper is to besepa-

rated from a pile by hand; the operator usu-
ally first lifts one corner of the sheet and then
 shides it out of registration with the other |

sheets at the same time that it is being lifted
away, thereby preventing the lifting of more
than one sheet. QOur mechanism is de-
signed to perform substantially the same

The Learings A’ of
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movement, first lifting one edge of the sheet
and then sliding the sheet laterally to sepa-
rate 1t from the next adjacent sheet before it
15 completely lifted out of contact therewith.

To accomplish this movement, the head ¢ is -
first held in horizontal position, while the

suction tips a are pressed in contact with the
paper and until the suction is applied. The

- head 1s then permitted to tilt upon the pivot
G simultaneously with the slight vertical

movement of the shank %, which results in
hiting the suction tips at one edge of the pa-
per and also moving these, together with the
suction tips at the opposite edge, laterally, as
indicated in Fig. 5. Thesé movements are
effected by means of & cam K in registration
with the shank A when the suction head is
above the paper magazine, this cam operat-
ing a bell crank lever L secured to the frame
F, and having its actuated arm projecting
downward into contact with the bearing I on
the head ¢. ‘The cam K is upon a shaft 1./

and upon this same shaft is mounted an-

other cam K’ which bears against the head A’
of the shank %, being located in a recess in the
track I’. These cams are operated by
mechanism, which will be hereinafter de-
scribed, so that the suction head is held in
horizontal position when pressed against the
paper sheet, and is then permitted to tilt, as
has been already described. |

The arms G and G’ are operdted by a suit-
able mechanism which is timed with the
movement of the press and, as shown, in-
cludes a train having the following members.
1 15 a shaft journaled in the stationary frame
A and having mounted thereon a pinion 2,
which meshes with a gear wheel B* upon the
press, this gear wheel being timed to revolve
once tfor each cyele of the operation of the
press. 31s a bevel gear Whee]i on the shaft 1
meshing with a bevel gear wheel 4 journaled
upon the stationary shaft E to which the
swinging frame is hinged. 5 is another bevel
gear wheel fixed to the gear wheel 4, and
meshing with a bevel gear wheel 6 on a shaft
7. 'T'his shaft is journaled in bearings upon
the swinging frame D, but, in the operative
position of the parts,isarranged parallel to the
shatt 1. ¥rom the shaft 7 movement is im-
parted through the bevel gear whecls 8 and 9
and straight gears 10 and 11 to a vertical
shaft 12, and through the gears 13 and 14 to
a vertical shaft 15. The latter extends ad-
jacent the vertical shaft II upon which the
arms G and G’ are pivoted and communi-
cates movement through bevel gear wheels
16, 17, 18 and 19 to cams M and N for re-
spectively operating the arms G and .

hese cams, as shown, are in the form of con-
cave drums, which embrace the hubs of the
arms ( and G” and have cam slots M’ and N
formed therein for engaging pins M2 in said
hubs. Thus the rotation of the cams will
cause the swinging of the arms G and @,
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20

iroduce the desired timing effect. The shaft | topmost sheet without permitting a full ~
', which operates the crank K, is also | movement to the rock arm R/, and as a con-¢
- dnven from the shaft 15 through the medium | sequence the movement imparted to the pawl.
5 of intermeshing gear wheels 20 and 21, the S’qby the rod S 1s insufficient to engage with 7o
latter being sleeved upon the shaft H, and | another ‘tooth in the ratchet wheel T.
the intermeshing bevel gear wheels 22 and 23, | Consequently, this ratchet wheel will not be
the former being attached to the-gear wheel | operated and the follower will remain sta-
21, and the latter being mounted upon the | fionary. . On the other hand, when the pile
10 shaft 1. Similar bevel gear wheels 24 and | lowers by the remnoval of sheets therefrom a 75
25 are also in mesh with the bevel gear wheel | greater movement will be permitted to the
22 and are mounted upon shafis 1> and L? [ rock arm R’ until eventually the pawl &
extending respectively to the station points | will engage with another tooth of the ratchet
above the platen and above the work deliv- | wheel and will feed the follower upward.
15 ery station. The shafts L/, L? and L2 are em- The air suction for the suction tips:may so
ployed for releasing the locking mechanisms | be produced by any suitable means and 1s
- which hold the arms G and G’ in exact posi- | controlled by valves W. These valves are
tions when at their different station pomts. | preferably arranged adjacent the gear wheel
These locking devices, as shown, are formed | 22 and are operated by projecting ping W/
by pivotal locking dogs O for engaging | on said gear which contacts with arms W? gs
notches 1 the arms G (' and having springs | upon the valves. The valves consist of
O’ for pressing them 1nto engagement. Ad- | movable conduit sections X X’, which may
“Jacent to these locking dogs 1s arranged a | be alternatively registered with supply con-
cam P on each of the shafts 1./, 1> and L3 so. | duits Y Y’ connected with the suection |
25 designed as to contact with a dog and force it | means.  The movable sections X X’ have 90
out of engagement with its notch or keeper | segmental plates attached thereto which aet .
in advance of dhe movement- of the arms. | as shut-o:f valves for :losing the ends of the
The cam K’ 18 arranged adjacent these cams | pipes Y Y’ when not in registration there-
P and, as shown, are formed integral there- | with. The pipes X X’ are connected with =
30 with. | _ | flexible conduits Z which lead to each of the 95

930,702
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and the grooves M’ and N’Fare-_f&shidned to | normal height the plate R* will strike the T .

With the arran%'ement just desecribed,
whenever the arms G and G’ are moved to a

station point the spring actuated dogs O will
automatically engage the notches in said |

suction tips and the arrangement is one
which will simultaneously apply or relieve

the suction from all of the tips of one lifter.

~In operation whenever the automatic feed-

50

ing device is to be employed the swinging 100
frame D 1s turned to bring the shafts 1 and 7
into parallelism and is locked in this position'.

by suitable means (not shown). The paper
holding magazine, which 1s preferably ad-
justable so as to accommodate sheets of 105
any size within certain himits, is then ad- -
justed to receive the pile of paper of the re-
quired size and the follower V 1s adjusted to
bring the top sheet of the pile at proper ele-
_ vation for the initial feeding operation. 110
end a plate R? for contacting with the top of | The press is then started in operation,.-mo-
~ the pile of paper sheets in the magazine.: | tlon being communicated from the gear
S 18 ano;%e.r pitman rod connected to the | wheel B* to the mechanism mounted upon
arm R’ and which is attached at its opposite | the swinging frame, and this will cause the
end to & pawl 8§’ engaging a ratchet wheel T'. | periodic swinging of the arms G and (.
T’ 18 a pinion adjacent and rotatively | When the arm G 1s registered with the maga-
fixed to. the ratchet wheel T, and U is a | zine, the suction head carried thereby will be
vertically extending rack bar which meshes | depressed by the combined action of the
with the pinion T’. This rack bar is at- | cams K and K’ which will press all of the
tached to a follower V in the magazine upon | suction tips a in firm contact with the upper 120
which the pile of sheets rests, and the ar- | sheet of paper in the pile. Suctiop will also -
rangements1s such that whenever the ratchet | be placed upon the tips by registration of the
wheel T 1s' operated. the follower will be | conduit section X with the conduit Y.
~ raised to feed the paper pile upward. This | Further movement of the cams will first
60 movement is, however, dependent upon the | cause the cam K to relieve the pressure upon
movement. of the rock arm R’, which is | the bell crank lever L and permit the spring
actuated by the crank:Q through the medium | 7 to-tilt the head ¢, thereby lifting the suc-
~ of the pitman rod R; which has a yieldable | tion tips ¢ at one edge of the sheet and also
portion: R?® therein. The arrangement is | moving them laterally, -as has been pre-
65 suck that where the pile of sheets iz at its | wiously deseribed. This will break the suc-.

36 arms, and will lock them in exact positions,
- but subsequently the rotation of the shafts
L/, 12 and L® will cause the cams P to dis- !
engage the dogs and again permit free move-
ment of the arms. L S
The magazine feeding and controlling
mechanism 1s operated by an extension of
the shaft 7 beyond the bevel gear wheel 8 at
the end of which is secured a crank Q. Thi
crank actuates a pitman rod R, which is at- |
tached to a rock arm R’, having at its free

40
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platen.

tion exerted by the topmost sheet upon the
sheet below temporarily therebetween so
that in the further lifting of the head but one
sheet will be carried which will be trans-
ferred by the swinging of the arm G into
registration with the platen. During this

movement, the suction head ¢ will assume

1ts ‘inclined -position so that when lowered
the sheet will be laid flat upon the platen.
The suction is then broken by a movement.
ot the conduit section X out of registration
with the section Y which will close the con=
duit Y by the segmental plate W and will
open the conduit X to the atmosphere.
This will permit a rush of air through the
conduit X and connecting tubes 7 which will
assist In separating the tips from the paper
s' eet. The arm G is then returned again
11 to registration with the magazine and an-
other sheet. 1s engaged and transferred to the
During the interval in which this
is being accomplished and subsequent to the
printing of the sheet.on the platen the arm
(' 1s registered with the platen and the suc-
tion head carried thereby is lowered to en-
gage the suction tip with the sheet and sub-
sequently to lift the sheet from the platen.
Alcli this occurs before the succeeding sheet
carried by the arm G reaches registration

with the platen and the printed sheet is re-
moved without interference with the un-
printed sheet. The printed sheet is de-

posited by the arm G’ upon the pile at the

opposite siae of the machine, and the opera-
tions are repeated in this manner until the
supply of unprinted sheets-is exhausted.

To avoid continuing the operation after
the last sheet has been-fed, which would re-
sult 1n printing an impression directly upon
the platen, we preferably provide an auto-
matic stopping mechanism which is con-
trolled by the movement of the follower
actuating rack ‘U for the paper holding
magazine. The lower end of this rack is

45- connected by a lever s with a chain or flexi-

50

O

60
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edges of the topmost sheet o

ble Lonnection ¢ which in turn is connected.
with a-lever » fulerumed upon the frame and
connected at its opposite end with anexter-

‘nally threaded sleeve or nut w on the shaft 7.

Upon this shaft is-a screw or worm z which is
normally slightly separated from the thread-
ed collar w but which upon the actuation
of the lever ¢, chain ¢ and lever v will be en-
gaged with the nut or collar w.  When this
occurs the continued rotation of the shaft 7
will move the lever v and cause it to draw
upon & chain ¥ connected with the belt
shifter or other controlling mechanism (not
shown) for stopping the operation of the
press. | . . -

What we claim as our invention is:

1. In a paper feeding mechanism, & pneu-
matic lifter, means for causing said Fifter,
firsy to simultaneously engage the opposite

ga pile, next, to

|

930,702

move said Iifter to initially move one edge of

‘the sheet away from the pile in advance of
-the other edge and to then lift the entire

sheet from the pile.
- 2. In a paper feeding mechanism, a pneu-
matic Lifter, means for causing said lifter,

first to simultaneously engage the opposite

edges of the topmost sheet of a pile, next, to
move sald lifter angularly to separate one
edge of the sheet in advance of the other, and
to then lift the whole sheet bodily from the
pile.

3. In a paper feeding mechanism, a pneu-

‘matic lifter, means for causing said lifter to

sumultaneously engage the opposite edges of
the topmost sheet of a pile, and means for
moving sald lifter away from the pile and
simultaneously imparting an angular move-
ment thereto whereby one edge of the sheet
15 lifted in advance of the other, and a lim-
ited lateral sliding movement is given to the
sheet followed by a lifting of the same bodily
from the pile. -

4. In a paper feeding mechanism, a pneu-
matic lifter, means for causing said lifter to
simultaneously engage the opposite edges of
the topmost sheet of a pile, a carrier upon
which said lifter is mounted, and means for
raising sald lifter upon said carrier and for
simultaneously imparting an angular move-

| ment thereto to separate one edge of the

sheet from the pile 1 advance of the other
edge while the entire sheet is given a limited

lateral sliding movement and to then lift the

sheet bodily from the pile, and means for
moving sald carrier to transfer the sheet.

5. In a paper feeding mechanism, an oscil-
latory carrier, a pneumatic lifter, means for
causing, said lifter to simultaneously engage
the opposite edges of the topmost sheet of a
pile, a mounting for said lifter upon said car-
rier permitting of a vertical and angular
movement thereof, and timed operating
mechanism for movine said lifter ang carrier
whereby one edge of the sheet is lifted in ad-
vance of the other while the whole sheet is
slid laterally and then lifted bodily from the
pile and 1s transferred by the carrier.

6. In a paper feeding mechanism the com-
bination with a holder for e nile of paper
sheets having guides for preventing lateral
movement tﬁgreof, of & pneumatic lifter,
means for causing said lifter to simultane-
ously engage th&.:?lppasite edges of the top-
most sheet of a pile, and- means for movin
the lifter te<auitially move one edge clear o
the guides Tor pioving the sheet laterally to
break tis: adhesion with the next adjacent

sheet and to then lift the entire sheet from

the pile. _ _
7. In a paper feeding mechanism for print-
Ing presses, the combination with a.g aten
of a lifter for engaging the topmost sheet of
a pile, an oscilatory carriage for said lifter
and means-for automatically locking said
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carriage in its predetermined positions where-
by sheets successively fed to the. platen are
in exact registration. |

- 8. The combination with a plabeﬁ_, of a
holder for the pile of paper sheets, a pneu-

“matic lifter for enga%il}g the topmost sheet of

the pile, a carriage for said lifter reciprocat-
ing ﬁetween said holder and platen, a rigid
track for guiding said carriage, and means
for afttomatically locking said carrier at the

~limits of its movement in exactly determined

25

30

‘means whereby said lifter is moved an

positions.. -

9. The combination with a platen, of a

~ holder for a pile of paper sheets in a plane
15
~ matie lifter for engaging the topmost sheet of

nonparallel to that of the platen, a pneu-

the pile, means for actuating said pneumatic
lifter to mnitially move one edge of the sheet
ar7ay from the pile in advance of the other,
an oscillatory carriage for transferring said
lifter into registration with the platen, and
larly upon its carriage into parallelism with
the plane of said platen. ' '

. . .

10. The combination with a. pla’tenaﬁda

paper holder or magazine for a pile of paper
“sheets, of a pneumatic lifter, means for actu-
ating said lifter to initially move one edge of

the sheet away from the pile in advance of
the other, an oscillatory carriage on which
said lifter is mounted for transferring the
same from said magazine to said platen, and
means for changing the plane of said lifter in

relation to the plane of movement of said
35 - S

carriage. _ e
11, In a paper feeding mechanism, the

combination with an oscillatory carriage, of

40

45

90

a pneumatic lifter angularly and vertically

movable upon said carriage and a stationary
cam in the plane of movement of said car-
riage for determining the vertical movement
of said lifter. o T
12. The combination with a platen, of
transfer mechanism for the unprinted and

printed sheets comprising a track, a pair of

oscillatory carriages engaging sald track, a
pneumatic lifter upon each of said carriages,
and means for locking each of said carriages

at the predetermined limits of their move-

ment. -

13. The combination of a magazifie or |
~ holder for a pile of papér sheets and a platen
arranged in a nonparallel plane, of an!

o1~

“oscillatory carriage, a track upon which said
carriage travels, a pneumatic lifter, a bearing
for said lifter permitting vertical and angular

movement of the lifter in relation to the car-
riage, and means for angularly a,djlustmg sald

lifter to arrange the same in parallel relation
‘to said platen and the paper in the magazine

while in registration therewith.

14. The combination with a printing ress,

of a paper feeding mechanism therefor, a
frame carrying said feeding mechanism
| mounted upon a vertical pivot and movable

thereon into and out of operative relation to
said press, and a drive train for said paper
feeding mechanism in permanent connection

‘with the operating mechanism of said press

and having an intermediate member concen-
tric with the axis of said pivot whereby ad-
justment of said frame is permitted.

15. The combination with a transfer mech-
anism, of & magazine holder for a pile of

paper sheets, a follower therein, a spring arm
vieldably engaging the uppermost sheet of the

pile, a platen, & drive train for said transfer

mechanism; connections between sald spring
arm and drive train controlled by the former
adapted to conrect the drive train with the

follower for maintaining the pile of papers at
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a substantially uniform height, and means

for stopping said drive train when the last
sheet has been fed. N
16. The combination with a transfer mech-

anism, of a magazine holder for a pile of
‘paper sheets, a follower therein, g spring arm

vieldably engaging the. uppermost sheet of

| the pile, a platen, a drive train for said trans-
fer mechanism, a ratchet connection be-

tween said drive train and said spring arm

controlled by the latter and adapted to con-
nect the drive train with the follower when

the pile of sheets falls below a predetermined

level, whereby the pile of sheets is main-
tained at a substantially uniform height, and

means controlled by the follower for stopging
said drive train when the last sheet has been

| fed. L

" In testimony whereof we affix our signa-
tures in presence of two witnesses.

"FRANK W. SPROWLES.

- - JOHN C. LORGION.
- Witnesses: o
NELLIE KINSELLA,
Harry W. GaLvin.
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