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Specification of Letters Patent.
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Lo all whow it may concern

Be it known that 1, Fraxx L. Cross, a
citizen of the United States, residing at
Port Washington, in the county of Queens
and State of New York, have invented cer-
tain new and useful Improvements in Sheet-
Feeding Machines; and 1 do hereby declare

‘the following to be a full, clear,.and exact

description of the invention, such as will
enable others skilled in the art to which
it appertains to make and use the same.
The invention relates to paper feeding
miachines, and more particularly to mecha-
nism for securing the front registry of the

‘sheets, and for preventing further carrying

forward of the sheet in case it is not in
proper register. ,

One object of the invention is to provide
novel and improved sheet registering de-
vices by which the edge of the sheet may be

- brought positively and accurately against
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the gages by which its position and aline-
ment is determined. A further object of
the invention is to provide means for pre-
venting the taking of the sheet by the de-
vices to ‘which the sheets are being fed, in

case the sheet is not properly positioned at -

the front gages, » ,

To these ends the invention comprises the
features of construction and combinations
of parts hereinafter described and referred
to 1in the claims. N

The various features of the invention will
be readily understood from an inspection
of the accompanying drawings and the fol-

lowing detailed description of the mecha-

nism ilustrated therein.
In the drawings, Figure 1 is a side.ele-

vation showing so much of a paper feeding -

machine as is necessary to- illustrate ‘the
application of the present invention there-
to; ¥ig, 2 is a detail view showing parts of
the mechanism for withdrawing sheets from
the front gages; Fig. 3 is a partial plan
view of the machine; Fig. 4 is a vertical
secticnal view on line 2—2, Fig. 3; Fig. 5
is a detail side elevation of the sheet regis-
tering devices; Fig. 6 is a plan view of the

devices shown in Fig. 5; Fig. 7 is a detail
plan view of the devices for withdrawing

the sheet from the front gages; and Fig. 8
1s a perspective view illustrating the mode
of operation’ of the sheet registering de-
vices. '

In the drawings the invention is illus-

trated as embodied in a paper feeding ma- "
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chine known as the Cross paper feeder. In -
this machine a bank of sheets is acted upon
by two independently controlled combing ' -

wheels, one of which is indicated at 1 in:
Fig. 3.

with the bank of sheets at regular intervals,
and each wheel is disengaged from the sheet

by devices controlled by a trip finger 2
arranged to be.engaged by the front edge

advanced into position to be acted upon by
the delivery rolls 8 and 4. The devices for

65
of the top sheet when the sheet has been * -

controlling and’ operating the combing -

wheels are the same in- construction and
mode of operation as the corresponding de-
vices fully shown and described in
to Cross,. No. 812,260, February 13, 1906:

The lower delivery rolls 3 are secured to a

shaft 5 which is, actuated by an. oscillating:

70
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The combing wheels are engaged = . :

segment 6, and the upper rolls 4 are mount: .
ed upon a shaft which is carried by arms 7 -
secured to a rock shaft 8. The rock shaftis « -

oscillated to raise and lower the upper rolls
at proper intervals by a cam 9 on the cam

ferred to. The sheets advanced by the de- -
livery rolls are forwarded to the front gages -

11 of the press or other machine ‘to. which '
-85
12 and 18. The lower forwarding rolls 12 . . -
are secured to a shaft 14, and are driven in -

the sheets are being fed by forwarding rolls

unison with the delivery rolls 3 through -
chains 15 and gearing 16. The upper for-

warding rolls 18 are carried in arms 15
secured to a rock sleeve 17 which is oscil-
lated at proper intervals to raise and lower
the rolls through a-link 18, one end of which

is connected to an arm 19 on the rock sleeve, . -

and the other end of which is urranged to-

‘90

be engaged by one arm of a lever 20, the

other arm of which carries a roll engaging.

a cam 21 on the cam shaft 10. The link is

_ forced against the lever by a spring 22. The

segment 6 is oscillated from a crank 23 on

the cam shaft 10, so that the delivery and - .. ::

forwarding rolls are accelerated and then

retarded during the forwarding of the sheet

to the front gages. After the sheet has been
thus forwarded, the upper delivery and for-
warding rolls are raised, and the fower rolls

‘are rofated idly in a reverse direction, as

in thie machine of the patent referred to.
After the sheet has been advanced to or
nearly to the front gages by the forwarding

80
shaft 10, as in the machine of the patent re- ' ‘' °.
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rolls, it is acted upon by registering devices
which act in alternating succession upon the
sheet to position it with its front edge in
accyrate alinement against the front gages.
The registering devices arve spaced apart
transversely of the sheet, and since they are
constructed and arranged to operate in
alternating succession, each device acts upon
the sheet while the sheet is free to move with
relation to the other device, either in the
line of feed or transversely to the line of
feed. The front edge of the sheet will there-
fore be brought into accurate alinement
against the front gages, in case its front
edge is out of transverse alinement when ad-
vanced by the sheet delivery and foirward-
ing devices. The registering devices may be
of any suitable construction. and may be ac-
tuated in any suitable manner to act upon
the sheet in alternating succession, so that
each acts between the succeeding actions of
the other. In the construction shown, the
registering devices comprise two sets of
rolls, each set comprising an under-roll 24
and an upper voll 25. The under rolls are
secured to a shaft 26 which is continuo: sy
driven through a chaip 27 connected by
gearing with the cam shaft 10. Each of the
rolls is notched to provide a series of sheet

engaging surfaces 28 separated by depres- v

sions or notches 29. The rolls are so secared
to the shaft that the sheet engaging surfaces
28 on one roll are in line with the de-
pressions on 'the other voll. The codperat-
ing upper rolls 25 are carried in bell erank
levers 30 pivotally supported upon arms 31
secured to a transverse rod 32. The levers
30. are provided with stop screws 33 for
determining the lower positions of the rolls
25, and are forced in a direction to press
the rolls 25 toward the rolls 24 by springs
34. The levers 30 are also provided. with

rearwardly projecting fingers 35 arranged

to be engaged by arms 36 secured to the rock

-sleeve 17 which carries the upper forward-

ing rolls. When the upper forwarding rolls
are raised, as indicated in Fig. 5. the upper
registering rolls 25 are in position to en-
gage the sheet and press it against the sheet
engaging surfaces 28 of the lower rolls 24.
When the two sets of registering rolls ave
in this position the sheet engaging surfaces
28 on the lower rolls act in alternating suc-
cession to engage and feed forward the sheet
and bring its front edge positively into en-
gagement with the front gages. If the front
edge of the sheet should be out of transverse
alinement, as indicated in Fig. 8, the edge
of the sheet in advance of one set of regis-
tering rolls will engage the corresponding
front gage before the edge of the sheet in
front of the other set of registering roils
engages the corresponding front gage.

In Fig. 8 the edge of the sheet at the right
is shown in engagement with the right-hand

1,182,837

front gage, while the edge of the sheet at
the left has not yet reached the front gage.
Under this condition the sheet engaging sur-
faces 28 of the left-hand registering roll 24
will act to advance the sheet while the sur-
faces 28 of the right-hand roll 24 are out of
engagement with the sheet, so that the sheet
is free to swing avonnd the right-hand front
gages, the surface of the sheet moving later-
ally  Dbetween the
rolls, as indicated by the arrow. The sheet
is thus swing positively into position with
its front edge properly alined ugainst the
front gages. After the edge of the sheet is
brought against the front gages, the regis-
tering rolls will serve to maintain it in en-
gagement with the gages so long as they act
upon the sheet, the sheet engaging surfaces
of the roll acting to feed the sheet forward
slightly and then to release it, so that its
edge will be continually forced against the
front gages. The sheet will buckle slightly
during the action of the sheet engaging sur-
faces® of the rolls after its front edge has
engaged - the front gages, but will spring

‘back immediately when the notches register

with the upper rolls.

The lowering and raixing of the upper
registering rolls 25. to render the registering
rolls active and inactive. is controlled by the
cam 21 which raises and lowers the upper
forwarding rolls 13. The cam is so shaped
and timed that the forwarding rolls 13 are
raised as the front edge of the sheet
reaches the front gages, and this movement
of the forwarding rolls lowers the register-
ing rolls 23 into position to codperate with
the under registering rells 24 in the manner
above described. DBefore the front gages 11
are moved to free the sheet so that it may be
taken away by the grippers 37 of the feed
or impression cylinder to which the sheets
are being fed. the cam 21 allows the sleeve
17 to rock sufficiently to raise the upper reg-
istering rolls 25. This movement of the rock
sleeve is not sufticient. however, to engage
the forwarding rolls 13 with the lower for-
warding rolls 12, and the forwarding rolls
remain out of action until the succeeding
sheet has been advanced into position to be
operated upon by them. The upper for-
warding rolls are then lowered into engage-
ment with the lower rolls, as indicated in
Fig. 4. The movement of the sleeve 17 at
this time raises the rolls 23 idly into their
extreme upper position. The raising and
lowering of the upper registering rolls may
be so timed that the registering rolls remain
in action until the front gages are about to
be operated to free the sheet. in which case
thev will serve to maintain the front edge
of the sheet against the front gages until
the sheet is about to be seized by the grip-
pers or other devices which take it away
from the front gages. Under usual condi-

right-hand registering.
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tions, however, it will be sufﬁcient if the
sheet registering rolls remain in action upon
the sheet for only a suflicient interval to
bring the front edge of the sheet agaiust the
front gages.

Automatic sheet feeding muachines e
usually provided with devices for stopping
the machine. and the machine to which the

sheets are being fed. in case a sheet is not
properly positioned at the front gages.

Under some conditions it 15 desirable ﬁo 1ot
only stop the machine. in case the sheet is
not properly fed to the front gages, but to.
also prevent the taking of the sheet by the
¢ ippers or other sheet ¢ urying devices of
the machine to which the sheets are heing
fed, so that the sheet will not be careied pm
tiallv through the machine hefore its ino-
tion is arrested. The present invention :uc-
cordingly includes means for accomplishing
this result. This means. in the construce-
tion shown. comprises two segments 35 ar-
ranged to cooperate with rolls 39 secured to
the forwarding rvoll shaft 14 to withdraw
the sheet o that it ix not in position to he
seized by the grippers 36. The segments 35
are loosely monnted on studs secured in
arms 40 which project from a rock shatt 41
passing through the rock sleeve 17. The
weight of the segments 38 hold them nor-
mally in engagement with stop pins 42,
The segments 38 are normallv held out of
engagement with the rolls 39, as indicated
in Fig. 4. If the sheet is not properly posi-
tioned at the front gages, the segments 38
are lowered into engagement with the rolls
39 Just before the grippers 36 come into
position to take awayv a sheet. and while the
shaft 14 is rotating in a reverse ddirection.
When thus lowered. the segments press the
sheet against the rolls 39, and coGperate with
the rolls to draw the sheet backward until
the sheet engaging face of the segment
passes the point of contact between the seg-
ment and rolls. The devices for controlling
the lowering of the segments comprise a
rock shaft 43 provided with an arm 44

which is connected through a link 45 with
an arm 46 secured to the rock shaft 41, The

arm 45 s held vieldingly in engagement
with a collar 47 on the Iink 45 by a spring
48, The rock shaft 43, which is also cou-
neeted to the devices for stopping the min
chine, is provided with a ratehet segment
49 adapted to be engaged by a pawl 50 cav-
ried by a pawl carrying arm 51, The pawl
carrving arm is actuated from a cam 52 se-
cured to the eam shaft 100 and engaging a

lever 53 which is connectedd hyv o Linle 5
with the pawl carvving lever, The pawd i

normaliy hc!(\ ont of engugenien with ahe
searnent 4 by s oguawd 55 held i engage-
went with a pin 56 on tho ]m\\'! by a spring
57.
mounted on the shaft 43, and provided with

The guard 35 s secured to a sleeve H8

a

arms o0 carrying piveted controller fingers
60, The controller fingers ave arranged to
travel along the upper surface of fingers 61
which are areanged to underlie the front
part of the shect, and wre provided with
stop n\mhu\ 6 During the normal run-
ning of tlw machine the guard 55 oscillates
back and forth with ¢ pawl SO0 and the
controtler finger 6 < hnek and forth

Hiove
over the tinger 61, the controiler fnger be-
ing gunded over the uoteh 62 by the sheet
wlhien in position at the front gages. I the

shicet is not properiy positiened ac the front
one of the fingers 60 will engnge o
noteh 620 <o that thv wovement of the guanrd
3oowith the pawt 59 wilf he prevented. Io
stich case me [m\\l will vide off of the guard.

onges,

and will engage the eatehel seoment 9,
rocking the shaft 43 and throngh the con-

nections desertbed lowering the sheet with-
drawing segments 38 Into engagement with
the volls 30, The cam 52 is <0 timed that
this takes ;ﬂzu'v just before the grippers 36
come 1nto position fo seize the sheet, so that
the sheet 1s withdrawn and the taking of
the sheet by the grippers prevented.

While 1t is preferred to cmploy sheet reg-
istering rollers such as shown and deseribed,
and to provide for alternate and sneeessive

engagement of the <heot v the rollers by
providing one of each et of rollers with

alternating sheet engaging strfaces and de-

pressions. 1t will be understood that other
forms of registering deviees may be em-
ploved. and that if rvollers ave emploved,

they may be otherwise constrocted and actu-
atedd to engage and disengage the sheet in
alternating  sucression, 1t will also be
understood  that the specific construction

and arrangement of the deviees for pre-
venting the taking away of the sheet by the

gripping devices of the machine to which
the shieets ave heitng fedl may e varied and
modified  without  deparvting  {rom the
browder features of this part of the nven-
trom.

Having explained the wature and object
of the mvention. and spectiivativ deseribed
one forn ol umcline i wioeh B noay be eme
hadted, what e elnimed |

i\ sheet feeding
combinntion. edue pnoes

mnchine. huving, in
for positioning nn
fransver<ely spaced
peting an alternating
{0 move i aoainst

cdoe of the sheet, ansd
regi-tering
SUeeession

the vages.

deviees
on the <hest
havinge.
: positioning
fransver-elv spaced
weans for actaat-

anidd free the sheet
1o move it azainst

STRTRITHITOS
f.nl'

i alternating stecession
the gagos,

300N sheet

combination,

having., in
postioning

feeding wmackhine,

cioe oaves for
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an edge of the sheet, two =ets of transy ersely
sp.uv(l rolls constructed and actuated to en-
gage the sheet in alternating succession to
mm ¢ it against the aages,

A ahovt ’r('odm(r llhll]llll(‘ ln\'ins_';. in
mmlnn(ntmn edge gages, and two pairs of
registering rolls. one voll of each pair be-
ing provided with alternating sheet engag-
ing surfaces and (lvplossmn\ the 11(‘[)](‘\-
stous in one roll being in time with the sheet
on}_rwmu strfaces of the other.

5.\ sheet feeding llll(lllll(‘ having. in
combination. edge gages, transversely spaced
(-Uhtumn (le\u'os .utmn in alternate sue-
w\\um on the sheet. sheot for warding (l(*
vices, and means for rendering the regis-
tering devices inaetive dinving the action of
the lm\\‘n(lmu devices (lll(l active as the
forwarding devices are rendered inactiv .

6.\ sheet feeding machine, having, in
combination. edge  gages  for positioning
an edge of the sheet. “transver sely spaced
registering  devices acting in altemmn(r
suecession on the sheet to move it \";un\t
the gages. and means for rendering the reg-

istering  devices inactive before the edge
gages free the sheet,
7.\ sheet feeding machine, having, in

combination, edge gages, two sets of regis-
tering rolls, mv(lmm\m for actuating the
rolls to act on the sheet in alter ]ldtln"‘ sUe-
cession, sheet forwarding rolls, mechanism
for throwing the for \\.mhn" rolls out of
action and the registering 10]ls into action
as the sheet is forwarded to the gages, and
mechani=m for rendering the registering
rolls inactive before the gages free the sheet,

8o sheet feeding machine, having, in
combination. edge gages. two  registering
rolls provided with series of sheet engaging
surfaces and  alternating (lvpu'\\um\ the
depressions inone roll h(‘m;_: in lime with

1,182,837

the sheet engaging surfaces in the other,
and rolls umpm.\tm«r with the two register-
ing rolls,

o, A sheet feeding machine. having. in
combination, front gages, and two tl.ms-
versely spaced registering devices, each of
which acts l(‘l)(“lt(‘(“\ upon the sheet and in
alternation with the other to advance the

sheet against the front gages.
10. .\ sheet feeding mulnnv having, in

combination, front and two trans-
versely spaced sets of rolls, each set of
which'is constructed and actnated to repeat-
edly engage and release the sheet in rapid
\uu(-\smn and in alternation with the other.

1L\ sheet feeding machine. having, in
((nnlmmtl()n front 1 vfnstmnw devices. sheet
gripping devices for taking the sheet, a
sheet withdrawing roll, and means for press-
g the sheet against the roll when not prop-
vll\ positioned at the front registering de-
vices.

12. A sheet feeding miachine. having. in
combination. front registering devices. sheet
gripping devices for taking the sheet. :
sheet withdrawing roll, means for pressing
the sheet against the rvoll, and means con-
trotled by the sheet when in position at the
registering devices for rendering the sheet
pressing means inactive,

13, A sheet feeding machine, having, in
combination, front gages. grippers for tak-
ing the sheet when in nosition at the imnt
gages, a sheet withdrawing segment, a co-
operating roll. and sheet controlled means
for actunting the segment and roll to with-
draw the sheet from the front gages,

FRANK L. CROSS

aages.,

Witnesses:
I . Mackexzie,
P Horraras.
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